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9:00 a.m.
JUDGE WOLFE: All right. Tha hearing is
resumed.
It is now a little after 9:00 a.m.
In attendance are Applicant's Counsel,
Mr. Copeland and Mr. Newman, Mr. Black for the NRC
Staftf.

No other Counsel, party or representative

L2l

of the parties is here.

We will stand in recess for five minutes.

(Recess taken.)

JUDGE WOLFE: It is now 9:05.

Mr. Scott has made his appearance.

Before beginning with Mr. Scott's cross-
examination of Dr. Sanders, I note that the Board in
its discussion and ruling yesterday with regard to
TexPirg's motion of January 29, 1981, at transcript page

48307 at the bottom of the page.

We have ruled that -- Well, without further

| ado, that portion of the motion which seeks to have the

r

v itself is entirely inadeguate and does

-

5
-

¥

Board disqgua

not meet the requirements of our regulation.

Obviously, the regulation referred to was

Secticon 2.704({c)

ALDERSON REPORTING COMF . ©  INC.
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All right, are you ready to proceed with your
cross-examination of Dr. Sanders, Mr. Scott?

MR. SCOTT: Yes.

A i i A s R =35 WA

| Whereupon,

F. S. SANDERS

| resumed the stand and, having been previously sworn,
i
|lwas examined and testified further as follows:

MR. NEWMAN: Mr. Chairman, before Mr. Scotc

commences his examination, yesterday, shortly before he

eft the room, there was discussion concerning

=

a regquirement that Mr. Scott identify the points that
he intended to adduce on cross-examination; and I wonder
if we could have that identification which is regquired
by the Board's ruling at page 4854 of yesterday's
transcript.

JUDGE WOLFE: Yes, Mr. Scott, pursuant to
thet ruling what specific points do you propose and

intend to cross-examine the witness upon?

MR. SCOTT: Essentially all points relevant
to the contention that have not been previocusly covered.

MR. NEWMAN: Cculd we have an identification
»f those goints that have not been previously covered?

MR, SCOTT: All points that are not in the
hearing transcript.

MR. NEWMAN: Do you have, Mr. Scott, a game

ALDERSON REPORTING COMPANY, INC.
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for this cross-examination?
Do you have » list of areas that you want to
ore?
MR. SCOTT: I have a plan in my head. I've
some of it written down.

I weuld object strenuocusly to giving it to
icant's Counsel or Staff Counsel or to the witne#s.

I'm willing to show the Board what I have,
ough I do not wish to be restricted to the literal
s written on this.

I have been furiously writing since 5:00
ock this morning, other than the time I've been in
car. And =--

JUDGE WOLFE: Well, let me ask ycu this way,
Scott: In light of the previous cross-examination,
certain you could advise the Board those areas that
do not intend to cross-examine on.

MR. SCOTT: In terms of general areas, there
no areas that I dcn't intend to cress-examine.

JUDGE WOLFE: All right.

Let's break that dcwn now.

What specific sup-areas, if we can call it

that, do you intend not to cross-examine upon?

MR. SCOTT: Those covered by the previous

sross-examiners.

ALDERSON REPORTING COMPANY, INC.
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JUDGE WOLFE: Th was my guestion. I'm
getting back an answer that raises the guestion exactly
what sub-areas are you not going to cover?

What specific sub-areas are you not going to

cover, in ligh

ot

of there having been an exhaustive

Wwi

cross-examination upon them?

MR. SCOTT: Well, I wouldn't characterize
any of the previous examination as exhaustive; but
basically, what I have perceived so far in the
cross-examination of this witness is that the previous
cross-examiners have touched upon basically all areas.

They, largely because of training, have not
had the ability to pursue them into the depth, even the
amount of depth that's a minimum necessity necessary to
determine -- make a decision on this contention.

I can understand why Applicant and sStaff
were very happy, for example, with Mr. Doggett's cross-
examination.

JUDGE WOLFE: They were very what? I'm sorr

MR. SCOTT

Happy. If you noticed, there wer
no objections. They made comments afterwards how happy
they wer=a with it, and it's understandable to me and the
S3card why that would be.

JUDGE WOLFE: Actually, I think the comment

came from Staff, but go ahead.

ALDERSCON REPORTING COMPANY, INC.
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MR. SCOTT: Okay.

And so I intend on pursuing in more depth,
considerably more depth, those points.

I mean, examples of Mr. Doherty's problems
yestarday with the effects of cadmium versus hardaess of
water.

There's a very valid, very important point
there that hasn't ever made it into the record.

That's just an example of somethir ' that =~
if you wany to describe it as exhaustion =-- time spent
attempting.

There's perhaps a valid point that it's been
axhausted.

In terms of getting sumethingaf wvalidity in.o tis
record, my opinion is that those people have not been
able to.

JUDGE WOQLFE: In other words, then, you are
saying that your examination, to your mind, should not
be limited at all and will not be limited, because you
don't think the prior cross-examination has touched upon
pertinent material points; is that correct?

MR. SCOTT: That's not guite correct.

They have touched on them. The problem is

that's all they've done.

JUDGE WOLFE: I see. Anything further,

ALDERSON REPORTING COMPANY, INC.




Mr. Chairman.
Mr. Scott has directly flaunted
this Board to provide the 30ard with
that he in“ends to cover that have
not been covered by prior cross-examination.
That was a direct order to him as he was
leaving here yesterday.
He has not done that.
The Board was the one that used the term
exhaustive cross-examination in this exchange; and
believe if that is the Board's view that there has

a thorough cross-examination of this witness, that

clearly within the Board's authority to decide and
determine that the record is gquite complete.

I think that the Board and the parties at
this point are entitled to know with a great deal of

! specificity what matters remain to be developed.

Mr. Scott's self-effacing characterization
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| 0f his capacity to cross-examine better than other
Intervencors is not good cause for having flaunted the
Board's order.
I believe that the appropriate remedy is to

conclude that Mr. Scott should not be allowed to cross=-

examine further, because he has flaunted that order.

ALDERSON REPORTING COMPANY, INC.
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MR. SCOTT: Mr. Chairman, I've clearly not
£launted anything.

I've got something in writing. I've explained
in detail.

i understands what I'm

L}
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talking about.

a cross-examiner has certain subjective feelings about
the adequacy of prior cross-examination, we can appreciate
that,

However, sitting as the Hearing Judges here,
and in using the words "exhaustive cross-examination of
rior cross-examiners," I meant just that,.

We feel that there has been particularly
exhaustive, and I don t mean just touching upon, but
exhaustive, in-depth cross-examination on the subject of
mercury, on the sibject of algal bloom behavior and

their effacts on fishing, as well as in the area and upon

L]

the subject oZ sp

wn

| 3

ng.

We're concerned that you haven't seen fit
to == whnatever your subjective feelings are about it =--
you haven't seen fit to enlighten the Board that you have

made any effort to specify that there are certain

"
'
(1
a
o
"

gquestions within the subject of mercury, algal bloom e

ALDERSON REPORTING COMPANY. INC.
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on f£ishing and spawning areas that yocu feel should he
dealt with more urcon cross-examination?

Unfortunately, you have not done this.

Mk. SCOTT: Mr. Chairman.

JUDGE WOLFE: Yes.

MR. SCOTT: I previously said I have two pages
here of that.

I have not refused to give you that.

JUDGE WOLFL: Oh, ail right.

MR. SCOTT: 1It's just that I don't want to
be limited just tc this.

JUDGE WOLFE: Well, let's see what you've
done. Hand that up to the Board, will you?

MR. SCOTT: 1I'll be glad to, but considering

my handwriting,

it probably won't help much.

JUDGE WOLFE: If it's anything like mine,
be able to read it.
MR. BLACK: Chairman Wolie, at some time
| Staff would like to indicate to the Board and parties
what its position is.
JUDGE WOLFE: Yes.
MR. BLACK: As Sta®f indicated yesterday,

we believe that reasonable probing of the witness'

testimony to determine if conclusions are valid and

ALDERSON REPORTING COMPANY. INC.
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Dased on sound evidence is perfectly permissible.

We also believe that reasonable probing of
~r. Sanders' testimony has gone 2n, gquite exhaustively,
and not only in areas theat you just indicated, but we
also indicate that I think chlori.e has been exhaustively
reviewed by the parties previous to Mr. Scott.

Dr. Sanders' testimony, not only in his
direct testimony, but in his cross-examination testimcny,
has indicated that he has done a very ronservative
worst-case review of the aguatic ecosystems c¢f this lake,
and the prior examiners have probed that conservative
review.

Mr. Scott at the very least should indicate
to the Board and the parties at this point where he
would differ wich that conservative review of Dr. Saaders.

I think that's the very least that he could
do at this time is indicate where he disagrees with
that conservative review and on what grounds he wishes to
cross-examine.

I would also indicate to the Board that the

Staff has made the transcripts available to the Intervenors

Dr. Sanders' cross-examination by Mr. Doggett
on

ebruary 3rd, 1981, has been available to Mr. Scott

for several days now =-- three days, and certainly his

ALDERSON REPORTING COMPANY, INC.
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cross-examination should indic~r .e where in the

transcript he wishes to reference and go from there.

and out of
M+*. Baker who has been in/this proceeding did

| precisely that. The Staff had no objection to Mr. Baker's

cross-examination, becaue: he started out by referencing
the transcript pages there Dr. Sanders had indicated
sometaing to Mr. Doggett.

So we're getting now to the point that if
past history repeats itself, Mr. Scott will not do that.

He will go off on his own cross-examination
without reference to Dr. Sanders' testimony or without
reference to Dr. Sanders' cross-“iamination that has gore
on previously.

If that is the case, we can expect to have
strenuous objections by both Staff and probably by the
Applicant, based on asked and answered or scme other
grounds.

This is precisely what I believe the Board
wished to preclude by having Mr. Scott file with the
8ocoard and the parties an outline of his cross-examination.

Without that, I believe that we are going to
get into tremendous amounts of exhaustive cross-examination
that may lead us down fruitless trails.

At this point the Staff would strenuously

object to embarking upon that trail without some outline

ALDERSON REPORTING COMPANY. INC.
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circumstances is that we have advised yvou of our thoughts,
Mr. Scectt, on what subjects have be>n exhaustively previcusly
cros--examined.

You can expect, I would think, that there will
be numerous objections, asked and answered objections,
objections as to cumulative type cross-examina“-ion.

We can advise Applicant and sStaff and any other
party concerned with this hearing today that we will hear
such objections.

Once again, if there is over-reaching,
cumulative type cross-examination that adds nothing to
the record and merely serves to string out this cross-
examination, as we have done in the past, we will limit
cross~-examination.

That's the best we can do at this point.

I'm not certain what else can be done under
these circumstances.

MR. NEWMAN: Your Honor, may I make a
suggestion?

JUDGE WOLFE: Yes.

MR. NEWMAN: I think that in view of the
failure to identify the major specific points that he
intends to adduce, and indeed, Perr& Island talks about
she Board insisting on an advanced indication of what the

Intervenor will attempt to demonstrate ~-

ALDERSON REPORTING COMPANY,. INC.
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JUDGE WOLFE: Could you give me 3ome background

that, Mr., Newman?

MR. NEWMAN: Surely.

JUDGE WOLFE: How much time was given that
party?

MR. NEWMAN: I can't say. I really don't
know the record.

I know the Appeal Board decision and ncthing
beyond that.

JUDGE WOQLFE: Yes.

MR. NEWMAN: What the Appeal Board decision

does address, however, is that latitude of discretion

(81
20

afforded to the Board to limit cumulative and repetitive
cross-examinat on; and suggest %o the Board that not only
und2r NRC rules but under the Administrative Procedure
Act, the Board has a wide-ranging discretion to impose

a wide variety of reasonable limitations to curtail
cross-examination.

It seems to me that the Board's corder not
having been complied with, that is the order to identify
the specific points that the Intervenor intends to adduce
on cross-examination, the alternative is to allow
Mr. Scott a period of time in which to conduct that
cross-examination.

I would 3ugcest that he be allowed perhaps tw>

ALDERSON REPORTING COMPANY. INC.
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hours to conduct his cross-examination.

I would suggest that that would force
Mr. Scott to probe in those areas which are of greatest
importance to him and the areas in which he feels he can
make the most significant contribution to the record.

That, after all, Mr. Chairman, is really the
thrust of the entire Administrative Procedure Act and its
rules relating to the conduct of examination.

The Attorney General's Manual says the true

tast of cross-examination and whether it's worthwhile is

whether it is required for a true and full disclosure of

It seems to me that if the Chair imposed a
reasonable limit on cross-examination, I think we could

srovide a greater degree of assurance that that which

does come out on the record will contribute to the record.

I don't mean to suggest that two hours has to
he an absolute final and complete cut-off. If at that
point after two hours the Intervenor is pursuing a point
which appears to be productive, then obviously he should
be permitted to go on and complete that point which he
believes will be productive of the record, or which the
8oard believes will be productive on the record.

Similarly, if at that time he can identify

sther specific points that he wishes to adduce which the

ALDERSON REPORTING COMPANY. INC.
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Board is interested in hearing further testimony on,
again, it's within the Bocard's discretion to do so.

But I think in the past the Board has done
this successfully, placed time limits on Mr. Scott's
cross-examination when it's gotten out aof hand, and it
has done it in a very even-handed fashion.

It set an initial time limit, as I recall at
one point, and extended it, as I recall, at two points
during that cross-examination.

I think that it's a worthwhile experiment to
get on with this hearing and this cross-examination of
this witness who is a man who has been sitting here for
two weeks trying to get on and off with serious
responsibilities.

JUDGE WOLFE: Yes.

MR. SCOTT: Mr. Chairman, I very much want
to respond to that.

JUDGE WOLFE: All right.

MR. SCOTT: Several things are important.

Number one, there's no need for me to go back

ir

and read the transcript. I've been here for 99 percent
of all the testimony of this witness.
So I could have wasted four or five hours or

maybe :ten going back and reading the transcript and

looking up page numbers.

ALDERSON REPORTING COMPANY, INC.
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The Staff's suggestion earlier was a way to

waste time instead of conserve it in those circumstances.

Number two, these two ccntentions that this
witness is here to testify on are TexPirg's contentioas,
s0 if anything, TexPirg should be the most familiar,
mos3t prepared.

Frankly, we've been living with this for
thre? years.

Most oZf the other Intervencrs have come in
and looked at the transcript or looked at the direct
testimony and run down through there asking guestions.

It's a different type cross-examination.

Thirdly, the Perry Island case don't even
come close to pertaining to this situation.

That was a case in which an Intervenor was
trying to crofs-ervamine on gquestions that had not even
been ad=uitted 3 .to the proceeding.

JUCGE WOLFE: Did anyone cite Perry Island?
Was it Perry Island itself?

Which case was that now?

MR. NEWMAN: I referred to it. That's 8 NRC

JUDGE WOLFE: All right, fine.
MR. SCOTT: It's the one I'm talking about,
also, and its various appeals.

So the.e is nothing that I can think of that

ALDERSON REPORTING COMPANY, IMC,



-17 1 ' allows the Board cor even encourages the 3card to do

2 /| anything other than apply the rules that Mr. Newman has

RS-

mentioned that apply to the Administrative Procedures

the NRC in procedure, and ycu have

y

4  Act and the rules o

§ | repeated those, and that's what your ruling says.
|
6 JUDGE WOLFE: All right, Mr. Scott.
i Y
7 ‘ We've heard the argument. We think you have

8 | made your point that certainly these are your contentions,
9 ﬁyou: client's Contentions 2 and 4, although they
10 | also include Griffith 4 and McCorkle 2; that you have

11 | apparently spent more time in researching them perhaps than

12 | have other cross-examining parties.

13 ; However, as I say, the Board feels that
|
4 ;:hese £our areas have been exhaustively examined and
15 jwe'll just have to see how we go.
16 f What we will do is that at the end of two

17 | hours the 3card will confer, at approximately 11:30 or

06 TTH STHEET, SW. | REPORTERS BUILDING, WASHINGTON, DO 20024 (202) 564 205

18 55 and decide how you are progressing.
]
19 We will take into consideration the number of
| 20

| . .
'sustained asked-and-answered objections there have been, and

21 objections of other forms that we've sustained, and
2 we may proceed tc, 3s we have done in the past, limit
23

Your cross~-examiration.
u This is intended only as a warning. We

trust that you will take this warning to heart and trim

ALDERSON REPCRTING COMPANY, INC.
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Your gquesti

ons, have them direct, and we'll just have to

wait and see how ycu do.

I return your cross~-examination outline to

you, ME. Scote.

acditional

MR. SCOTT: VYes. I would like to say one
thing.

I find nothing improper about anything that

you have said this morning.

JUDGE WOLFE: Thank you.

MR. SCOTT: I would like a clarification in

that several times it has happenud in this proceeding,

the two hours have been spent largely listening to the

opposing Counsels' arguments as to why it is asked and

answered, and my spending a lot of time explaining wh'

-

I was asking a different guestion and then being ==

JUDGE WOLFE: Don't you think the Board will

take that into account at the end of &two hours?

MR. SCOTT: I hope so. That's what I was

asking a clarification on.

The two hours means my time instead of just

| time passing.

accordingly

JUDGE WOLFE: It's the Board's time, too.

I hand you your outline and vou govern yourself

by what we've said.

ALDERSON REPORTING COMPANY, INC.
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MR. SCOTT: Frankly, I would estimate that
I would be through with this witness by 11:30, if it's my
time and his.

I'm sure that he and I could go over in a
rcom by ocurselves and get all of my guestions answered
that quickly.

JUDGE WOLFE: Would you like to go off the
racord now and take two hours off, because the requirements

are that anything that is said =~ testified to be on the

-

record.

o you would be wasting two hours, weouldn't
vou?

MR. SCOTT: ©No. I could refine my questions
considerably.

MR. COPELAND: Your Honor, I woculd be glad
to give Mr. Scott a flat two hours with no cbjection, as to
asked and answered, 1f he would agree that after two
hours he would terminate his cross-examination.

JUDGE WOLFE: 1Is this agreeable?

MR. SCOTT: Not guite.

(Laughter.)

MR. COPELAND: That's what I thought.

JUDGE WOLFE: All right.

Let's proceed.

ALDZRSON REPORTING COMPANY. INC.
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CROSS~-CXAMINATICN
(Continued)

BY MR. SCOTT:
e Ckavy.

Cr. Sanders, this Bocard has repeatedly asked
me to get ==~

JUDGE WOLFE: You're wasting time, Mr. Scott.
Just get tc it.

MR. SCOTT: Get right at things.

BY MR. SCOTT:

Q So I'd like for you to be referring to page
two of your testimony which lists =-- I'm not sure if these
are the exact words or not =-=- but in general terms lists
the contentions.

And it mentions several specific areas that
have been discussed in this hearing and that are parts cf
the contentions that TexPirg claims have an impact upon the
cooling lake, such things as the north bluff, chlorine
releases, algal blcoms, heavy metal concentrations and cold
shock.

Of those things I would like your honest, fairly
explanation which of these areas is of the least concern
and just go down the order. And then we'll concentrate on
the ones that are of most concern to you.

A Well, the two areas that are competing for

least concern would be cold shock and the sewage discharges

ALDERSON REPORTING COMPANY, iNC.
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in relation to excessive algal growths.

Qkay.

"

Now on that point, I'm more interested in the
general problem of algal growth, not necessarily where it
came from.

A Well, again, sir, I repeat that they are of
very little concern to me as an ecologist in reviewing the
information available for forecasting and postulating
the potential ecology of this hypothetical system.

b Okay.

As a clarification of that, does that include
the visual impacts?

RS In the entire lake, yes, sir, we have ccme
down to just a very small portion of the lake -- some
restricted circulation areas during the lase summer as
having the potentially -- highest potential £for having some
sort of a nuisance algae occurrence.

We have also alluded to the fact that these
occurrences are very rare in Texas. And that has come
from direct communication with algal specialists within
the universities of the state.

o} The next least concern?

A Well, actually in the same group is number six
on page two; and that is the idea of the environmental

burden. I think we've gone over the fact that it will be a

ALDERSON REPORTING COMPANY, INC.
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substantial crappie fishery; and I don't consider that an
environmental burden personally.

So actually I would grcoup all three of those
together. So that leaves us only with spawning habitat,
chlorine and heavy metals.

Of all those, next throw out spawning habitat,
again with relation to the crappie fishery. And that :
leaves us with heavy metals and chlorine.

I would then throw out chlorine. That would
leave us with heavy me+_.ls.

o Okavy.

Let's discuss heavy metals first then. Are
there any heavy metals other than me:curyland cadmium and
zinc that you have any concern for in this ccoling lake?

A Well, actually the cnly one I have concern for
at all is mercury, in terms of real concern. I think we
have already stated that in the low parts per billion
range, that the heavy metals will combine in what you would
call an additive or synergistic fashion, and have the
ability to cause chronic stress, which I den't believe
actually in fact will be measurable in the lake. But it
may be there in some fashiocn.

S50 really the only specific heavy metal of
concern is mercury.

Q Would you not agree that chronic problems are

ALDERSON REPORTING COMPANY, INC.
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of concern, even though they may be hard to measure?
A Not when they occur over very small areas in
a large lake.,

They are more of academic interest at that

'O
o
P
=
o

o} Okay.

Now as to mercury -- I believe that's what you
said you have the most concern for == do you have a data
base other than tne fact that there has been some 24
measurements of mercury in the Brazos River, that certain
values were obtained?

A A'e you asking me what my data base is?

Q Do you have any data base other than that, in |
terms of actual measurements?

A Yes. I reviewed the USGS data base from Rich=-
mond, Texas, downstream of the cooling lake -- prospective

cooling lake, which consists of bimonthly sampling

between 1969 and 1977.

o) Okay.
A That's approximately 50 data points, roughly.
Q Is this data that's in one of their == I guess

annual publications that records the values obtained?
A No, sir.
I obtained this data via a computer hcokup

with a large scale data base ~-~- national data base having

ALDERSON REPORTING COMPANY, INC.
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© do with water quality in the U. S. We just fed in the
specific sampling location, asked for data =-- all data on
heavy metals between -- at that time the earliest knocwn
samples and current and present day, which was 1977 at
that time.
Qe Okay.

And is there some way that you can give us

take a lot of time to

[# 9

those values? I realize it woul

read 50 wvalues over the ==

A Well, I have a summary in my hand, a handwritten

summary. I'll have to ask m ' counsel whether «=-

DR. SANDERS: 1Is it all right with you?

MR. BLACK: What exactly do vou wish to do
with it?

MR. SCOTT: Learn what the values are.

MR. BLACK: You can look at those, if vou
wish ==

MR. SCOTT: I want the Board to know what the
values are.

DR. SANDERS: Shall I read values for you?

MR. SCOTT: I think so, if it's all right
with counsel.

MR. BLACK: What exactly are we trying to
prove here? That he has values, or the values are high

or low, or what?

ALDERSON REPORTING COMPANY, INC.
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MR. SCOTT: Juast what they are.

You know, I assume he has got them. I'm not
' questioning that he has got values. I mean, I know such

4 . data is recorded.

5 i MR. BLACK: Okay. 8So you agree there is
6 E data? I ==~ ‘
7 i MR. NEWMAN: Mr. Chairman, this is patently a §
3% fishing expedition.
9 i If that witness did not have, by pure fortune
10! have that handwritten summary in his hand, there would be }
“‘ |

n no gquestion worth asking here.

12 Mr. Scott should have data like that in his
13 own possession and cross-examine from that data.

14 MR. SCOTT: Mr. Chairman, I am very happy to |

15 ignore that data. 1In fact, I think based on that, that's

300 TTH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

|¢£ just what I'd like to do.

17 i JUDGE WOLFE: To do what? |
13} MR. SCOTT: To ignore the data he has got

19 g there.

20 | MR. NEWMAN: Then let's move on.

21 | JUDGE WOLFE: There's no point: .n it then.

If you don't == If you have no cause to gquestion this

22

23 data, then there's no reason for you to cross-examine, nor
24 for the Board to look at it. |
25

Let's just proceed. You know what the witness

ALDERSON REPORTING COMPANY, INC. |
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Qoo
has said. If you had not engaged in discovery and found

out about these values and if there's no reason to

3

dispute them ... let's get o

.
.

We're spinning our wheels.

MR. SCOTT: The problems is -- I was tryrving
to make a complete record. Those data are not in the
record.

JUDGE WOLFE: Well, if there's no objection to
them, no reason to guestion their accuracy, why get into
them?

MR. SCOTT: Okay.

We'll ignore that data.

JUDGE WOLFE: We know it's there. If you have
no reason to question it, let's get on with it.

MR. SCOTT: 1It's not in the record.

JUDGE WOLFE: The statement that he relies on

it is.
BY MR. SCOTT:
Q Qkay.
How far downstream of the ccoling lake 1is
Richmeond?
MR. NEWMAN: Obje ..ci1. Asked and answered.
MR ATT: ~( . sv :t distance downstream has

never been given.

MR. NEWMAN: Yes, it has.

ALDERSON REPORTING COMPANY, (NC.
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MR. SCOTT: Not even within a mile.

MR. NEWMAN: We have discussed the proximity
d to the Allens Creek cooling lake with this

MR. SCOTT: Only that it was downstream a
miles.

MR. NEWMAN: That's exactly what the inquiry

MR. SCOTT: I asked how many miles.

JUDGE WOLFE: I'll allow the guestion. Answer

the guestion.

miles
somewhere
BY MR.

2

miles upst

indicates

A

icant

(o

App

&

some ==

ments they

to Richmond.

as

DR. SANDERS: I don't know the exact river

8y locking at maps, I would judge

in the 25 to 30-mile range downstrean.

SCOTT:

Okay.

What data do you have that is within a few

ream of the Allens Creek cooling lake, that

mercury values?

Well, we have the information provided to the

by the Dames and Moore biological report.

Is it fair to say that that data consisted of

to mercury levels -- some 24 measurements?

Well, I'm not sure exactly how many measure=

reported. But you're in the right ballpark,

ALDERSON REPORTING COMPANY, INC.
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yes, sir.

true that most =-- all of those measurements

L)
-
w
I
(r

were below three, except for two =-=- three =--
A Three what?

MR. NEWMAN: Which study are vyou referring to
Mr. Scctt? Can you identify the study?

MR. SCOTT: The two studies that have previouslﬁ

|
been mentioned here =--

MR. NEWMAN: Which one are you referring to?

MR. SCO™: Each one of them consisting of
some 12 monthly measurements, one of them being the Dames
and Moore study; the other one being an earlier pre-
monitoring sampling done by =--

MR. NEWMAN: There are two Dames and Mcoore
studies. This record is going to get incredibly vague
unless you identify which of the studies you're relying
on.

MR. SCOTT: Mr. Chairman, this is-an example
of what I was instancing before.

(Bench conference.)

MR. SCOTT: I could specify that we're talking
about the t~o0 that Dr. Tischler said he re'ied upon to get
the 24 measurements.

(Further Bench conference.)

MR. SCOTT: Mr. Chairman, one of the studies

ALDERSON REPORTIMNG COMPANY, INC. ;
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BY MR. SCOTT:

Are vou familiar with that study? Is thers=

- -

o

any confusion about that?

: . -
able that I prepare

[oh

a

w

i wa

153

(r

A No. That ta

You're talking about Table S§.2.6 on page

S.2=-9?
I prepared the table from the data provided
by the Applicant.

& L

Yes, that's one of them.

L=

(r

Some other witness testified that in addition
to thAat subject, there was a later one that consisted of
the 12 more monthly measurements.

MR. COPELAND: Mr. Chairman, the point is
here that Mr. Scott has asked this witness a specific

gquestion about specific sampling freguency in a specific
study.

And all we're trying to do is to find out
which study he's talking about.

If he can't answer that guestion, then I
suggest that he has wasted all of our time here =-- five
minutes -~ trying to figure out what study he's talking
about.

We ought to move on.

JUDGE WOLFE: Can you identify the study you

asked about?

ALDERSON REPORTING COMPANY, INC.
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1 MR. SCOTT: I already have.
2=-13 j
2 ! It's the one that Applicant's own witness
3 has referred to in responve to guestions I asked him
4 previously.
& 5 | I can't refer to the page number or the date
_:; |
=N i
5 6 | Or any of that.
S ol - : s Hg™ t
: 7 I mean it's something that I think is clear ‘
-
= B arre ¥4 ' inA : 4 £
z g in everyone's minds ... this is an example o0f ==
' {
= 9 MR. COPELAND: No, it isn't clear.
r ‘
= 10 MR. SCOTT: == delaying tactics.
z |
g n JUDGE WOLFE: No, you're putting the questicn
z
3 12 tc the w.tness and asking him about scome study. You have
z |
2 {
= 13| to identify the study so that the witness will know what
.S : mel el
= 14 | study you're talking about.
- l
2 | .
r 15 | You can't go back and say there's something
= |
; 16 | in the transcript that some witness identified a study.
# |
g 17 2 You have to tell the witness which study you're asking
-
o : 1 _ .
w» 18 | him a question about.
; 19 | MR. SCOTT: Perhaps the witness can tell me
=

20 | what I'm asking about.

21 | BY MR. SCOTT:

22 ! Q Dr. Sanders, are you aware of any studies

23 other than the one mentioned on page S.2-9 that Applicant
24 has submitted in some form into this hearing?

25 A Well, there is a study that the Applicant

ALDERSON REPORTING COMPANY. INC.
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has prepared on the heavy metal body burdens of £fish in the
Brazos River 1n the mid-winter of 1978, which was presented
at least to me == I guess docketed with the NRC and,
therefore, available as a public document.

o Okay.
Dié that study, to your knowledge, measure
the concentrations of mercury in the water as opposed to
in the £ish?

A Yes. It measured mercury in water, mercury
in sediment in the Brazos River and mercury in £ish.
e Do you happen to know how many measurements
were made in that particular study of mercury concentrations
in the water?
A I believe they lasted only over a few months.
I do not believe that was another year's =-- full year's
data, no, sir.
I would say three or four months of data
only.
I would like to add, however, that those data
points fell well below what is shown in this Table
S$.2.6 and ==
o] Yes, I'm aware of that.
A Okay. It wasn't given the weight as this

table was, and as the Richmond USGS data was.

a Okay.

ALDERSON REPORTING COMPANY, INC.
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On that Table S§.2.9, how many of those measure- |

ments for mercury exceeded one part per billion?

MR. COPELAND: There is no Table 2.9,
counsel
Are you referring to 2.6?
MR. SCOTT: I'm referring to Page 2-9, Table
|
$:.2.6 |

MR. COPELAND: Thank you.

DR. SANDERS: Okay.

How many of the 12 measurements listed for
mercury are above one part per billion? 1Is that vour
gquestion?

MR. SCOTT: Yes.

MR. COPELAND: Asked and answered, Your
Honor. The table speaks for itself.

MR. SCOTT: Mr. Chairman, it's not at all
clear that this table is in the record.

MR. COPELAND: It is in the record, Your
Honor. It's part of Staff's Exhibit 12.

MR. SCOTT: 1It's not clear to me that it's
in the record for this contention.

JUDGE WOLFE: 1It's in the record. The entire
document -- the Final Supplement to the Final Environmental
Statement is in evidence as Staff Exhibit 12.

MR. SCOTT: Does that mean then that the Board

ALDERSON REPORTING COMPANY, INC.
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can rely upon it to determine into the various con-
tentions?

JUDGE WOLFE: 1It's in evidence £for all pur-

0
(o]
wn
@®
w

MR. SCOTT: Okay.

BY MR. SCOTT:

Q Dr. Sanders, what is the standard deviation?
A What is a standard deviation?
Q Yes.

Do you understand what it is in the statistical
sense?
A Sure.
It's a sum of residuals given as an absolute
value with respect to the mean.
Qe Okay.
Is it fair to say that it's a measure of the
precision of measurement?
A That's fair to say that, y«s.
It's fair to say that in the sense of repeated
analysis of the same sample.
Qe Okay.
Are you adept enough, by looking at that data
just to in your head, give us an approximate standard
deviation for that data?

A Well, are we talking about data now on Table

ALDERSON REPORTING COMPANY, INC.
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I could give you just the range.

Q Range of what? Stasudard deviation?

A No, the range of absolute measurements re-
ported.

Q Okay.

Let me ask you to do this: Assuming all mea-
surements on there were zerc, excepting the two measurements
that were 36 and 12, what would the mean for those measure- |
ments be? |

A If everything else is zero and 36 and 12, so
you'd have 48 divided by 12, is that what you're trying

to say?

Q Yes.
A That would be four.
Q Ckay.

Could you, by loocking at that data, select
the median number? Or in this case I believe it would %Ze
the two numbers on either side of the median.

A Well, I haven't looked at it with that regard.

I couldn't == I could just estimate very roughly right

ALDERSON REPORTING COMPANY, INC.
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off. They would be ... well, somewhere in the one to two

range =-- parts per billion range, as a median.

L=
O
e
W

Is it fair to say that only four of those
measurements come out to be less than one?
MR. COPELAND: Objection, Your Honor. The

table speaks for itsel’.

MR. SCOTT: That's okay. The Board will have
access to it.
BY MR. SCOTT:
Q Okay.

Do you understand what the 68 percent and 95

percent confidence intervals mean in relation to standard

deviations?

A As a probability distribution?

Q Yes.

A Yes.

Q Based upon that, could you make an approxima-

tion as to what value of measurement would be at the 95
perceat confidence level that it would not be exceeded?
A I really don't understand your question.
Q Okay.
Do you agree that it takes two standard

deviations to meet the 95 percent confidence level?

A Yes.

ALDERSON REFORTING COMPANY, INC. .
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That's approximately.
Okay.
In summary, are you willing %o say that based

+3

-

s

1t 1s 1mpossible to be

—
- -~

M

i

n anie

[
3

(r
3

+
-

e mercury levels in the Brazos River

.

=

don't exceed one part per billion?

A,

The mercury levels in the Brazos River during

average flow conditions? You'll have to be much more

specific before I answer the guestion.
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BY MR. SCOTT:

L]
£

Were these measurements taken over a perio
of approximately one year?

A, Yes, sir.

Q Was there one of them taken each month

during that time period?

A Only one month is omitted on that basis.
Q Which month is that?
A The final measurement in November 1974. This

is only eleven measurements.
Q Is it true that in March of '74 there was
one taken the ve:y early part of March and one the last
part of the month?
MR. BLACK: Objection.
The table will speak for itself.
BY MR. SCOTT:
Q Do you know of any =-- Do you have any
reason to believe that this data was taken when average
wouldn't represent average flow conditions for the river?

Sir, I'm sure that the river, being a

i;:

turbulent system, is a well-mixed system; but I would
like to repeat what I've said in the past about measurement

frequencies in rivers.
This is a table that indicates -- gives a

rough characteri.ation of the river water guality.

ALDERSON REPORTING COMPANY. INC.
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It is not adequate for determining
heavy metal flow down the river. It is not adeguate

for that purpose.

Therefore, the anawer to your guestion would

o
1)
b
)

Q Okay, that's what I was after

Is it your opinion that you can use this
data to show that cone should have confidence that the
cadmium levels are not above the == not above those
that car cause adverse environmental effects?

A Are cadmium levels where, sir?

e In the Brazos River right now, where they
were measured.

A Well, I see two values in that table that
in reflection to the EPA recommende.! criteria would lead
one to believe that ~1ronic impacts are possible.

That do¢ 't mean by any way, shape or form
that they will in fact occur in the system.

Q But using this data, can you be assured they

will not oc

9]
[
31

MR. NEWMAN: ~(Cbjection, Mr. Chairman.

He's arguing with the witness now.

MR. SCOTT: I'm not arguing. I asked a
specific gquestion and I got a slightly different answer.

The distinction is very important.

ALDERSON PEPORTING COMPANY, INC.
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3=-3 1 JUDGE WOLVE: Objection overruled.
2 THE WITNESS: ©No, I can't be certain that
3 they will not occur. No, sir.
4 BY MR. 3COTT:
a 5 2 Okay.
:‘:i
2 5 As to zinc, the same gquestion, if you
3 .
& 7| remember it?
-
.:l
z 8 A Okay.
; 9 i Zinc has one high value, a very sharp pulse.
Z
£ 10§ oOther than that, zinc is consistently below what I
z
Z 11 | believe are chronic effect thresholds, which would be
2
3 12| in the mid-parts per billion range, say 500 or so =--
£ 13| parts per billion:; I hope I said that correctly.
2 14
= 2 Okay.
£
15 Now, considering that this is Brazos River
" ;
2 ‘65 water, what == Let's make one further clarification.
% F
= 17 Do yocu happen to know whether or not this
-
= {
z 18 | was =-- Do you happen to Xnow how tnese samples were
= |
t~ " "
s 19! taken, whether or not they were near the bot%om of the
-
20 ! stream, the side, the depth they were taken from, any of
21 that sort of information?
22 MR. COPELAND: Your Honor, I'm going to
23 object to this guestion on the grounds that Mr. Scott
24 needs to be more specific when he says, "Was this data
25 gathered on such-and-such standards?"”

ALDERSON REPORTING COMPANY, INC. |
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The problem with the last 15 minutes of this
cross-examination has been that Mr. Scott has ignored all
the other data that Mr., Sanders has looked at in forming
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specific, when he says, "this data," that the record 1is
going to be very confused.

I would like each time that he is asking

"

hese guestions a specilfic reference as to which data

(7]

)
©

.
.

‘s talking about.
JUDGE WOLFE: You're speaking about the data
on Table §.2.6, Mr. Scott?
MR. SCOTT: Yes, at this time.
JUDGE WOLFE: With that in mind, Doctor,
answer the cuestion.

THE WITNESS: Could you repeat the guestion,

0
[
(1Y
W
wn
W
“J

o Do you happen to know how these sgamples

I'm trying to get whether or not they were

water samples, sediment samples, or a mixture, or what?
A I'll answer your guestion directly.

These are totals from water and suspended
materia! in the water. I would assume taken from

something like mid-depth in the Brazos River at the

ALDERSON REPORTING COM"ANY. INC.
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indicat~d sampling station.
(23 Okay.

1

them bottom

m

Are any o

.

totals
water plus suspended material.

o3 Right, okay.

Do

amount of suspended material in
A Not on a weight by

don't have that figure in my mind.

Q Do you happen to Xnow

sense, you know,

on this day it was not?

Co you kxnow that of

xnowledge? I don't want you to

the data, but =-

A No. I would nhave

be just speculating.

e Okay.

Do you have any reason

water that

would be any different in gquality

water of the Brazos River?

MR. BLACX: Mr.

Irom

you have any specifi
each

voclume

your own

guess by

+> say no,

Chairman,

o

the water, sir, the

Knowledge as to the

0of the measurements?

basis, sir.

in a more general

that on this day the river was muddy and

personal

looking at

sir. I would

to believe that the

is sucked into the Allens Creek cooling lake

than the mid-depth

at this point 1I'd

ALDERSON REPCRTING COMPANY, INC.
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like to interject an objection.

I believe that we ought to ask at this time
where this line of questioning is going, because I think
t is abundantly clear, not only through Dr. Sanders'
direct testimony, but through his cross-examination,
particularly by Mr. Doggett, and I would refer you to
TR-4327, on this question of heavy metals, whether you
can accurately calculate the guantity of heavy metals
which would get into the lake.

It is abundantly clear that Dr. Sanders is
on record as saying that no, you probably cannot
accurately calculate the amount of heavy metals that
will get into the cooling lake; you cannot accurately
determine what the biocaccumulatior and biomagnification
of those heavy metals will be.

That's exactly why the Staff has recommended
and the Applicant has agreed to go on a fish monitoring
program, to determine exactly what those heavy metals
concentrations will be in the fish.

So at this point I'd like to find out exactly
where Mr. Scott is going, because this has been gone
over time and time again; and until he can hook up
exactly what he wishes to prove in this line ol

questioning, I think we ought to terminate it.

It makes no sense to gquibble about the data;

ALDERSON REPORTING COMPANY, INC.
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it makes no sense to try to get a statistical basis for
that data, when in fact the witness has conceded you

therefore, we move

L

cannot accurately gquantify that; an

MR. SCOTT: Mr. Chairman, he's making a
good point except for one thing.

If the data indicates that there is a
strong likelihood :that the detailed sampling technigue
is going to indicate a problem, then the Board needs to
consider that in deciding whet.aer or not this is the
right place to build this plant, this is the right
design for this plant, and whether or not it is coing to
be a viable recreational area.

What I see Staff's position as being is
that, "Well, we admit we will probably have a heavy
metals ‘problem, but we wash our hands of that and say we
will measure it as it occurs and see how bad it is, and
ignore it otherwise."

MR. COPELAND: Your Honor, that's a
mischiracterization of Dr. Sanders' testimony and the
Staff's case.

What Dr. Sanders has said is that based on
all the informac:cion that is available, there is no
reason to expect that there will be a problem here; but

recognizing the uncertainties that may exist in some

ALDERSON REPORTING COMPANY, i.iC. |
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of this measuring and sampling program, that the Staff

mmends as a precaution against those uncertainties

a monitoring program pe continued.

I think Mryr. Scott i

w
W
(T
("

empting to disprove

O

again that there are some uncertainties in the

measuring.

-

I don't believe we have proven a single point

in the 30 minutes now that Mr. Scott has been cross-

examining on heavy metals that has not already been

covered in the record.

I KkKnow the Board understands this point. I

know that everybody else here understands the point.

I think that we have now reached the point

where we have exhaustively examined the subject, and I

think I'm going to object to any further guestions at

b |
all

dealing with heavy metals as being asked and answered.
(Bench conference held.)
JUDGE WOLFE: The Board has conferred.

Obviously, Mr. Scott is seeking to challenge,

as he ¢ ys, even what Dr. Sanders considers to be

conservative evaluations or conservative data:;

apparently Mr. Scott wishes to establish that they are

conservative enough and that even with monitoring,
plant should not be licensed.

It would a pear at least for now this is

ALDERSON REPORTING COMPANY. INC.
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fair cross-examinction.

Objection overruled.

MR. SCOTT: Thank you, Mr. Clhasirr a.

I do realize that there is some validity to
the Staff Attorney's objection, and there has been a
whole lot of evidence in the record discussing this
point. |

It's the bottom line that keeps escaping us
as to how you cun have this data and still have a viable
fishery.

That's my concern here.

JUDGE WOLFE: You hav2 prevailed, Mr. Scott,
and trying to press home a point after vou've prevailed |
1s wasting your time until 11:30.

MR. SCOTT: OQkay.

BY MR. SCOTT:

Q Dr. Sanders, I believe you have stated
that =-- In fact, I'm sure you have stated in your
direct testimony that you can't calculate the total
amount of heavy metals that will be coming into or
staying in the cooling lake; is that correct?

A Yes, with any real degree of accuracy. Yes,
SiE.

Q Right.

Realizing that, I would like for you to

ALDERSON REPORTING COMPANY, INC. 3
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commern: some upon approximations, even if they are
fairly gross approximations.

Is it fair to say that the heavy metal
concentrations in the Bra:os and Allens Creek cooling
lakxe will be higher than those in the intare water from
the Brazos River, after a number of years of operation?

A You are saying that the heavy metals will
accumulate in the lake after a number of years and we
will have higher over=-all concentrations in the lake
compareu to both the Allens Creek rua-off and the water
in the Brazos River?

I could say this: That those heavy metals
which do enter this system will probably be incorporated
into sediments on a proportion basis, a percentage
basis, and end up in sediments in this cooling lake.

That is typical of all systems that are
undergoing deposition rather than scouring as the
rivers and small streams are.

2 Okay. .

Is it in your testimony somewhere that you
expect in general for heavy metals <f resulting in a
doubling of concentration?

A No, I didn't say I expected that. I only
said that that is the assumed concentrating factor in

the reservoir given the periodicity of make-up water

ALDERSON REPORTING COMPANY, INC.
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pumping and Allens Creek flow and overflow from the
spillway back to the Brazos River and whatnot.
That is the worst case concentrating limit.
o Okay.

8 1t not true that you mean

’J.

By that,
concentrating limit in Allens Creek cooling water as
compared to the Brazos River water? We're discounting

sediments at this point.

A If I've understood your guestica correctly,

Qe Do you want to explain =-- I wouldn't
want that answer to lose its import because you didn’'t
understand the guestion.

A The cooling reservoir at some periods of
the year will not have any input. It will only have
losses due to evaporation and seepage, what have you.

That is a concentrating scenario, whereas the

Brazos River will have constant through-put obviously.

Rivers have downstream transports.

12 1)

Q Is it fair to say that this doubling is

some sort of average concentrating effect in the lake
over a long period; that there could be variations,
obviously, but depending on the pumping modes and stuff?

A Well, that's the yearly averaging as provided

to me by hydrologists. I just took their figure at

ALDERSON REPORTING COMPANY, INC.
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face value.
2 Qkay.

Now, is 1 lso true that =-- Did vou not just

"
W

say that one would expect the degree of uptake of mercury
by the sediment tc be greater in the cooling lake than it
was in the Brazos River?

A No, T d4id not say that.

Th se are exchange adsorption/desorption

(e

reactions which are, of course, somewhat governed by

(§]

the heavy metal concentrations themselves; but given the
low gquantities of these metals in general, I would say
that that would not be the case. Yocu would have mcre
or less equal adsorption in both Brazos River water and in
the cooling lake water for inorganic silts; probably
also the organic detritus dissolved and particulate.

e Okay.

I thought I had earlier heard you say that
tne scouring action of the Brazos would tend to inhibit
the getting of the mercury into the Brazos River sediment
as oppocsed to in the Brazos River water.

A No. That's relating te a physical phenomenon
of sediment deposition.

The scouring by the river keeps sediments in
suspension and moving down river towards estuaries, the

oceans. That's the difference in a standing and a

ALDERSON REPORTING COMPANY, INC.
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running water body.

-

That's all I was —eferring

‘1
O

Now, just for clarification, is it not trucx
that the sediment, once it stands in the relative quiescent
cooling lake, will settle out on the cooling lake bottom?
A Well, there are sedimentation basins -- this

is for the Brazos River now, for makeup water pumping,
sedimentation basins available to precipitate the ~~urse
of larger inorganic silts suspended in Brazos River water.

That sediment coming down £rom the Allens
Creek drainage, of course, will sediment out and create a
delta in the confluence area of Allens Creek with the ‘
cooling reservoir.

Other than that, those colloidal materials
and those organic detritus, very light flatulent
materials are liable to be kept in suspension for
considerable periods of time, although I'm sure there
wi2l be a net vertical displacement down the water column
over long periods of time and you will in fact have
sediment accumulation occurring in the reservoir.

Q Okay.
Now, up to this point we've been totally

talking about the Brazos River contribution from heavy

metals.

ALDERSON REPORTING COMPANY, INC. :
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Is it not true that there have been

measurements made of some heavy metals at least in
Allens Creek itself?
A Yes, sir.
Q Do you know how many data points we have
for mercury?
A Should hcve the same 12 data points in terms
of dates, with respect to dates.
I believe there are =-- My information shows
them to be the same.
In other words, the Dames and Mcore sampling

crew sampled the Brazos River and Allens Creek on the

same dates.

Q Okay.

Those are the dates c¢hat are on Table §.2.6?

A Yes, sir.

Qo Okay.

Do you have the readings .or each of those

measurements for mercurv?

A Yes, sir, I do.

e Is it true that the maximum reading is three
parts per billion?

A My figures show that the maximum reading
was 2.5 parts per billion.

e How many of those other readings are greater

ALDERSON REPORTING COMPANY, INC.
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than one, if any?

A On only two sampling dates did mercury
concentrations 1in the Allens Creek flow exceed the value
of one part per billion.

This is in the sampling year 1974.
o] We have one reading that 2.5. What were those

other two readings that were greater than one? :

A There's only one more, and that would be
a 1.3
Q Was there also a reading of 1.07?
A Yes, sir.
Qo Okay.
A There actually were three readings of 1.0.
2 Three readings of 1.0. Okay.

As *o cadmium, does your maximum reading for
Allens Creek itself show to be eight?
A My handwritten notes show it to be 8.5 parts
per billion.
Q Okay.
Any others above 5?
MR. BLACK: Mr. Chairmza, I'm going to object
at this point.
This is going to be the same objection that

I voiced earlier, but I would like to point out one more

-

thing.

ALDERSON REPORTING COMPANY, INC.




line of questioning is going to, as I

2 sense 1it, get to the point where Dr. Sanders is again

the Allens Creek Reservoir.

F
-
O
i
(#9
(=
o |
£
w
=
b
e |

e 3 de was asked that exact same guestion by
s .
2 6 Mr. Doggett at 4328, TR-4328, and Dr. Sanders indicated
3
8 7, that based on the Brazos River water coming in and his
3
H 8 not being able to accurately calculate the gquantity
9 of metals in that, based on the agricultural run-offs,
10 based on the ungauged watershed inflow from Allens Creek,

) he would not care to speculate on the basis of that data

12 as to what would be the heavy metal loading in the

‘3f reservoir. |
14 I submit that Qe're going exactly to that

15 same point and certainly Mr. Scott indicated that as

16 ; well.

'7€ The line of gquestioning that I have heard so

18

far since my previous objection has just been going to

19

SO0 TITH STREET, SW. | REPOKTERS BUILDING, WASHINGTON, DO

the data going into that exact same guestion, heavy

20

metal loadings into the reservoir.

21

o

I object because I 11ve heard nothing tha

would indicate that Mr. Scott .s going to elicit any

23

new evidence out of this ~ictness that he has not

24

considered, and I submit that any further gquestioning

25

is irrelevant, and I think it will get down to the ;

| ALDERSON REPORTING COMPANY. INC. i




}=17

SO0 TIH STREET, SW. | REPORTERS BUILDING, WASHINCTON, D.C. 20024 (202) 554 2315

10
11
12
13
14
15
16
17

18

19

20

21

23

25

Ty

and by oo

final conclusion that he would be argumentative with the
witness as to whether or not this witness can speculate
as to those heavy metal loadings.

I object.

MR. SCOTT: Mr. Chairman, there's a lot of
truth to that, except I'm not going to ask this witness
to repeat that opinion of his.

What I'm trying to do is get in front of the
Board evidence of the basis of that opinion so the Board
can make its own determination of how much weight to give
to the witness and to deciding what to do as far as
monitoring the fish viability; and I'm awfully close to
finished. %

I would have been, probably, by now.

MR. BLACK: Mr. Chairman, I submit the
evidence is already in the record.

MR. SCOTT: Could you tell me where that .it
show us th; numbe. of readings of cadmium greater than
five?

It's not in that book; I can promise you
that.,

(Bench conference held.)

JUDGE WOLFE: Well, by your explanation of

why you were continuing this line of gquestioning now, it's‘

a departure from my ruling of several minutes ago and

ALDERSON REPORTING COMPANY, INC.
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cverruling an objection since your current statement of
where you are going is not in support of what you had
told me earlier.

it just seems to me that we're engaging in
a 3guirrel cage sort of cross-examination. I see no
point to it now in light of your most recent support of
this line of questioning.

Therefore, I think it's clear on the record
by prior cross that this line of guestioning will not
lead us anywhere.

Objection sustained.

BY MR. SCOTT:

Q Dr. Sanders, what was the highest zinc
reading obtained in Allens Creek?

A I don't ==

MR. BLACK: Mr. Chairman, isn't this going
in contravention to your latest ruling?

We're still pursuing a line of questioning
that's going to lead to heavy metal loadings in the
reservoir.

JUDGE WOLFE: Yes, Mr. Scott, unless there's
some other purpose behind this gquestion.

I've already ruled on this line of
guestioning.

Objection sustained.

ALDERSON REPORTING COMPANY, INC.
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BY MR. SCOTT:

0 Dr. Sanders,

of your direct ¢t

say that you can

-

acecuracy, or I

magnitude, the mercury ¢
expected in Allens Creek

cooling lake?

would even savy,

if I see what you're saying on
estimony, is it a fair characteriza-
't predict =-- certainly with
to within an order of

oncentration that's going to be

I mean the Allens Creek

MR.

NEWMAN: Objection.

Asked and answered.

Transcript 4327.

MR. SCOTT: Mr. Chairman, I'm confident that

that that does not answer that specific guestion.

MR.
that was put to
the data he had,

with respect to

bicaccumulation

NEWMAN: That was precisely the question

the witness., He indicated that based on

he could not make accurate predictions

the concentration of materials for the

factors in the lake.

MR. SCOTT: That's not the question that I
asked. I knew that.

I asked if he could =-- We have to decide
what he means by "accurate."

Cbviously, you know, if he takes the position
that "accurate" meant "I can't tell the difference
between one and 1.01," it's a meaningless statement.

On the other hand, it has meaning if he can't

A

LDERSON REPORTING COMPANY, INC.
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determine it to within an order of magnitude.
JUDGE WOLFE: Then why didn't you ask that

guestion?

The gquesticn that you asked had been previously
asked and answered.

Now, if you want to develop that, then you
develop it. But you don't ask the same guestion that has
ceen asked befcre.

MR. SCOTT: Not being argumentative, but I
used the word "order of magnitude" in my question. So with
that in mind, could you answer it?

Or shall I re-ask it?

DR. SANDERS: Let me say this: 1If I were to
attempt to estimate the heavy metal locading to the cooling
reservoir, I would take the approach used by Dr. Tischler.
And he has so done a very credible job.

Qur problem is that we do not have the error
bounds on that data.

And we don't know whether those arror bounds
are one, two, three orders of magnitude or whatever. Ve
don't know.

So all we do is =-- Well, we have currently

the informatiorn that we can extract from the limited data

ALDERSON REPORTING COMPANY, INC.
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available to us, which shows that on the basis of median
coacentrations, that there will be low heavy metal locading
into this system.

The error bounds around the figure, we just
don't know.

They could very well be greater than an order
of magnitude.

MR. SCOTT: Okay.

DR. SANDERS: It would be plus or minus,
however. You have to understand that.

MR. SCOTT: Sure.
BY MR. S°0TT:

Q Now that gives us some feélinq for the error

bounds on the concentration of mercury in the Allens
Creek cooling lake.

I believe it's your testimony and common
Xxnowledge that it will be an increased concentration in
the Allens Creek cooling lake sediment, as compared to that
in the water. Is that correct?

A I would say under the conditions to be

expected at Allens Creek, that is the high pH, the eutrophic
status, the inorganic silt inflow, that there should be
precipitation of hydroxides and the settling out of
adsorbed mercury cnto inorganic silts.

And, therefore, I would expect mercury to be

ALDERSON REPORTING COMPANY, INC. ?
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stripped from the water column.
Q Qkay.
Can you give us some feeling of the error
bcunds that would be around this =- want to call it

ratio (I don't know if that's the correct

term or not).

Let's put it this way: What's the bounds
you would put upon the increased mercury levels in the
sediment as compared to that in the lake?

In other words, will it increase a factor of

two, 30 percent, two oSrders of magnitude?

A Are you trying to ask me what proportiocn of

the inflowing heavy metals -- mercury specifically =--

wouid end up in the sediment compared to remaining
dissclved in the water column or at least suspended in
the water column?

o] If a person goes out after 30 years operation
of this plant,

in the sediment ... average sediment in the lake versus

redoing the Dames and Moore test here =-- you know, at

five or ten foot elevations in Allens Creek lake, what

would be the ratio of their concentrations?

A Sir, mercury has a very high vapor pressure.

And in terms of the residence time in the sediment, it's

goiag to be a dynamic process. There will be mercury

ALDERSON REPORTING COMPANY, INC.
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meving in and out of the sediment. There will be mercury
moving in and out or across the air/water interface given
th.s high vapor pressure.

The long-term storage rates of mercury in the
sediments are beyond my ability to calculate or to
estimate.

Q Well =-

A I've already said in my testimony to you,
sir, that there will be this net displacement. But that
would be short-term displacement.

I would suspect some buildup for sure. 3ut ...

Q I understood all that.

I'm trying to get you to give me scme bounds
upon the increase of that buildup. I mean, I don't want
you to say anything you don't know and don't believe in ...
just give us a =--

For example, if I said it was going to be a
trillion times higher concentration in the sediment. Would
you say, "No, that's probably not, correct"?

A I would say that was probably not correct,
yes.

Q If I said it was going to be double, would you
say that that was not =-- not at least double, but just
double, would you say that's probably low?

A Well, if we luok at the concentrations of

ALDERSON REPORTING COMPANY, iNC.
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mercury in sediment and water on a per surface area
basis (and that is the entire water column =-- per unit of
surface area) relative to the sediment underlying :-hat
water column, then a factor of two is certainly reason-
able.

2 Okay.

Now moving on to one higher degree of -- or
a different degree of concentrating the mercury, what can
you say about the probable levels of mercury that could
be reached in the fish that live in this lake?

And if you want to differentiate between bottom
feeders and non-bottom feeders, feel free to do that ...
you know, comparing their levels of mercury in the meat
with that that's in either the cocling lake cor the cooling
lzke sediment.

A Sir, as I stated in my testimony, I have no
ability to come to arrive at a figure. There are so many
uncertainties that I can't =-- it would be pure specula-
tion on my part to put an order of magnitude =-- bio~-
concentration or biomagnification factor in front of us at
the moment.

Anéd I am unwilling to do so, given again what
I have stated in my direct written testimony.

I really do not know, and I would again state

that the environmental conditions to be prevalent in this

ALDERSON REPORTING COMPANY, INC. '




AEA" A TS '
A fen |

1 | lake; that is, the high pH, the eutrophic stat- ~~mewhat

s
-

=

2 lower DO in the sense that it isn't highly saturat :« a
3: the time and what not, will mediate against bicaccumulation
4 | and bicmagnification.

5 | And that =-- these are gualitative trend

6 | sort of analyses. And that is about as far as I can go

7t with the information that I have available.

8 I would once again submit that that is akcut
.

9{ as far as the field of environmental toxicology would be
|

loi willing to go in this particular instance.

ll. I've tried to do an exhaustive search of all

121 literature and talk to recognized experts and pose those

|3i same gquestions to them. i

llg And that is my response.

le Q Well, I can very much appreciate that.

16 The thing that is still not clear to me

17 | though is whether or not that's your response because the

18‘ work that has been done, which might be exhaustive, shows

19 | wide variations due to variations in each of these three

JUO L H STREET, SW. | REPORTERS BUILDING, WASHINGTON, D C. 20024 (202) 5564 2345

20 | things you've mentioned (namely, pH, the eutrophic

21 conditions and dissolved oxygen in the lake) because of

22 | wide variations depending upon those; or is it basically

23 Or is it because there l.as just ceen almost

®

no data or work done on this subject?

&

A Well, again, for biomagnification we have a
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very poor data base in natural systems in an aggregate
sense, and that is across a wide diversity of natural
systems,.

With respect to biocaccumulation, we have pri-
marily literature from laboratory studies, which is a much
greater literature, but it will not suffice again for this

particular situation.

SO ==
2 Qkay.
A -=- we characterize this as -~ just two aspects

of the characterization. One is.that all these processes

in nature are very complex, and there is no known mechanistgc

way of going about making predictions.

And, secondly, even if we thought we had a
fairly good mechanistic way of doing this =-- I'm talking
now about a model, some sort of an analytical model, we
don't have the information available to flesh out that
model.

2 Let me ask you this concerning that answer.
I have a feeling you might like this project.

If == Do you feel that =--

MR. NEWMAN: Mr. Chairman, I'm going to ask
that that remark be struck. I don't think there's any
basis for that statemant.

"That you may like this project."”

ALDERSON REPORTING COMPANY, INC.
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MR. SCOTT: Let me explain at least. By "this

project,” I certainly didn't mean the Allens Creek
project I meant a project that I'm getting ready to ==

JUDGE WOLFE: The exercise that you want the
witness to go through. 1Is that ==
MR. SCOTT: Correct.
JUDGE WOLFE: All right. |
MR. SCOTT: Does that eliminate your ob-
jection?
MR. NEWMAN: Go ahead. |
BY MR. SCOTT:
2 Given three or four years to go out and
take measurements in this area of lakes and get some |
bounds upon their pH values and amount of nutrient loadings;
and amounts of heavy metal concentrations and that sort
£ thing, do you feel that you couvld for each of those
lakes and areas that ycu've studied, come up with a
pretty accurate =-- by that, I mean within'an order of
magnitude -- determination of these factors that I've
been asking you about; namely, the ratio c¢f the mercury
in the water to the seaiment and the water and sediment
to the fish and that sort of thing?
MR. NEWMAN: Mr. Chairman, I'm going to object
to that question.

That has no direct bearing on Allens Creek

ALDERSON REPORTING COMPANY, INC.
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lake or the Allens Creek stream. I think what he is
talking about is improving the state of the art and the
data base, in this general area of the witness' expertise.

It has no direct bearing on this case.

MR. SCOTT: Mr. Chairman, it has a very direct
bearing.

I hestiate to tell the witness the bearing
until he has answered the question. 3But I will tie it
together for the Board.

JUDGE WOLFE: Well, we have to know the purpose
of the guestion.

This has come up repeatedly. And I have no
reason to believe that any expert witness appearing before !
this Board, in light of being advised of the direction of |
a line of gquestioning or what's the purpose behind a
question, is going to misstate or shade whatever he
says.

I have no evidence of this at all in this
prcceeding.

Therefore, I think it's proper for you to
explain the surpose for vour question. We're sitting here
as a Board. There's no jury. We look to the witness, and
we determine his credibility.

So I see nothing wrong with the question put

to you.

ALDERSON REPORTING COMPANY. INC. i
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MR. SCOTT: Without any =-
earlier, this witness and Dr. Armstrong
vitnesses BUut ==

L33}

Favorite. avo

JUDGE WOLFE: I don't cateh

MR. SCOTT: Favorite.

In a general sense, I do wa

that the cross-examiner has to explain w
witness.

in front of the

But, ycu know, given,K the Bo

will comply with it.

I will comply by explaining
NEPA reguires that when there is a pcss
surveys and gathering data and coming t
that might impact a decision or a proje
NEPA, that those works and studies shou
to the determinatio: ther or not
facility.

That's why I was asking thi
wondering -- 1In
considering the fact that there is supp
ing of the system, that the capability
tc make these determinations now.

Mr. Chairman,

MR. NEWMAN:

As I

are my two favcrite

rite
the
to

nt to object

here he's going
ard's ruling, I
where I'm going.
ibility of dcing
¢ a determination
ct controlled by
l1d be done prior
to build the

s question. I'm

fact, I guess the answer is obvious,

osed to be monitor-

is here, in fact,

what we have here

ALDERSON REPORTING COMPANY, INC.
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is the legal argument. The status of the ex
monitoring that will be done on the Allens C
ceen adeguately set forth in the raecord.

If£, on that basis, Mr. Scott wan

. 3 = & ; ' o %
iegal argument that that's insufficient

-
,.9\)‘ .
tent of the
reex lakxe nas

that's something to do in findings and conclusions. It's
not a gquesticn the answer to which can be derived from
this expert witness.

MR. SCOTT: That's not ==

JUDGE WOLFE: I just don't see how the guestion
that is objected to is explained by this argument you're
maxXxing.

MR. 5COTT: You're talking about my argument?

JUDGZ WOLFE: Exactly. I see no nexus -
ne connection %etween the guestion and the purpose for
which it was ask.od.

I think the record speaks for itself now.

Objection sustained.
BY MR, SCOTT:

e Dr. Sanders, how long has this plant heen
under ccnsideration for licensing?

A Well, it's my understanding that the first
considerations were, for locating a plant in this general
region were back in the early seventies, '71l, '72, '73 =--
well, I'd say prior to '73.

ALDERSON REPORTING COMPANY. INC.
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o Okay.

Why is it that we couldn't have more detailed
data over that some ten-year period of time than we have
in this proceeding?

MR. NEWMAN: Objection, Mr. Chairman.

JUDGE WOLFE: Sustained.

Much too general a gquestion. "Why don't we
have more data?" Impossible tc answer.

BY MR. 8SCOTT:

Q Dr. Sanders, do ycu think it would have been
possible to == by that, I mean wjithin the state of
technology == to have taken enocugh data in the last ten
years to have better pinned down the heavy metal concentra- |
tions =~

MR. NEWMAN: I'm going to object to that
question again, Mr. Chairman.

That's == I see no relevance to the == to
any issue that's before the Board at this time.

MR. BLACK: And besides, I'd like to indicate
that we have gone over this guestion regarding the un-
certainties in the data many times before. It's getting
repetitive.

MR. SCOTT: Mr. Chairman, before this Board is
the guestion of whether or not NEPA has been complied

with. One of those gquestions is whether or not an

ALDERSON REPORTING COMPANY, INC.
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adequate data base has been prepared to make a NEPA =--
a valid NEPA determination.

And it's for that reason that I'm asking
questions as toQo ~- We've got the admission that the data
base is not valid.

Now, the only question 's would it have been
possible or would it be possible to get a valid data

base in a reasonable periocd of time.

MR. BLACK: I'm not certain that there has been
an admission that the data base is invalid. I think
there's an admission that it may be difficult to
accurately calculate, quantify the heavy metals from
that data base.

And that uncertainty has been recogni:zed.
3ut it serves no purpose to go into whether mcre data
could be collected, or what have you.

If Mr. Scott wants to make an ultimate
NEPA conclusion, based upon the adegquacy or inadequacy
of the data base that has been collected, then he's
free to do <o.

But it doesn't serve this record any useful
purpose to go into whether more data could have been
collected.

MR. NEWMAN: I would just add to that, Mr.

Chairman, that there has been a mischarscterization of the

ALDERSON REPORTING COMPANY, INC.
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record.

I don't believe Dr. Sanders ever said that the
data base was invalid.

As a matter of fact, I believe he defined
the term "validity" and in his terminology, I believe,
indicated that it was valid.

(Bench conference.)

MR. SCOTT: Mr. Chairman --

JUDGE WOLFE: I think the guestion is a fair
one. And I think the counsel is entitled to probe it.

Answer the (uestion.

Objection overruled.

DR. SANDERS: Could I have the guestion
repeated, please.

MR. SCOTT: 1I'm going %0 have to ask the
court reporter to repeat it. If somebody will tickle
my memory, maybe I'll remember what it was.

(Record read.)

DR. SANDERS: To better pin down the heavy
metal ccuncentrations in Brazos River water flow?

BY MR. SCOTT:

Q Yes.

A Well, I think it's a foregone conclusion that
you can do anything you want to do, in terms of sampling

and analysis, as long as you're willing to spend the time

ALDERSON REPORTING COMPANY. INC.
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and the money.
Certainly, a ten-year data base would give
us a very =-- well, it would be a unigue data base, if we

had ten years of high guality data for any natural

system.
Q Okay.
A I would like to add in response to your

comments with respect to NEPA that we do have a time
trend of data available from the U. S. Geological Survey
for a period now exceeding ten years, and that time
trend has shown consistent drops in the concentraticns of
mercury in the Brazos River.

Apparently what is my opinion that happened .
here is that the Applicant went out and caught some !
pulses occurring in the early seventies, possibly as a
result of agricultural runoffs or something else =-- that
is not any longer in any kind of great prevalence, because!
it is not showing up in the data.

The data tnat are available are valid =--
statistically valid data points in time -- snapshots in
time.

And they lead us to believe that heavy metal
loading will not be excessive in any sense of the word.

On the basis of that, I cannot state ==

Well, I cannot propos=2 an exhaustive heavy metal survey

ALDERSON REPORTING COMPANY, INC.
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of the Brazos River.
I don't see enough information in the later

years (I'd say from 1975 on) to require an exhaustive

survey of mercury, cadmium, what have you, in the Brazos.

I only state that it would be fortuitous to
have -- not fortuitous -- but it would be ideal to have
a statistically valid data base from which to calculate
exact within a fairly well defined accurate == or error
bounds heavy metal loading to a proposed system.

And Srom there we can maybe upgrade our
ability to make some kind of forecast.

But there isn't enough information here, to
my way == or to my mind to force me to demand a much
improved study of heavy metal flux down the Brazos
River.

I would certainly, as any ecologist would,

like to see a lot more data. I think we're always velling

for more data.

But there is the law of diminishing returns

with respect to cost and time, and we ought to recognize

those.

And I would say that the heavy metal study

done in the early seventies by the Applicant was certainly

state of the art at that time, and probably even went

beyond that method. They have gone beyond what is

ALDERSON REPORTING COMPANY, INC.
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typically collected at other plants and other sites

for the same basic needs.

2
: 5 The USGS data is collected by a federal
4 . agency on a frequency determined by them to adequately
2 5 satisfy their needs, to characterize == to very, very
g 6 % generally characterize the quality of a watershed at
g 7 é various points along that watershed.
g 3 And we don't have eaocugh information to
: 9 f demand a greatly increased program of heavy metal sampling
g 10 Z in the Brazos River from what I've seen in the latter
% "1 E seventies,
; 12 i Q Dr. Sanders, is it not true that you do not
g 13 g have any question about the accuracy of the techniques !
g 14 i used in the Dames and Moore study? ;
% 15 i A I would like to state that analytical veracity
b .
: 16 g is one of the biggest problems in reported data in the
; 17 i literature. All data are suspect on the basis of
é 18 f analytical veracity.
§ 19 ; Now, what we've assumed is that people do
g 20 { their best.
21 Q Well, I'm talking about the technigques used.
22 | I thought earlier you had suggested at least that the
23 techniques used by Dames and Moore was state of the art.
24 A At the time they ran their samples, they did
25 a very credible job, yes, sir.

ALDERSON REPORTING COMPANY, INC.
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As a matter of fact, I believe those samples
were not run by Dames and Moore; but they hired an outside
consultant whose specialty is water chemistry.

Qo Qkay.

A And that certainly to my mind would tend to
upgrade the quality of the data reported.

Q Right. E

Didn't you indicate earlier in your testimony
that you had some doucts abcut the data that the Geological
Survey collected as to heavy metal concentrations?

MR. NEWMAN: Mr. Chairman, I'm going to
object to that guestion. It has been asked and
answered, asked and answered. '

I've heard so much about the USGS data that
I just cannot believe there's one more good guestion about
it.

(Bench conference.)
MR. SCOTT: I will withdraw that.
BY MR. SCOTT:
Q2 Qkay. |

Now let's change the subject to spawning, and
in particular to spawning areas of the lake.

JUDGE WOLFE: Mr. Scott, would you reserve
that line of guestioning until after the recess.

We'll have a ten-minute recess.

ALDERSON REPORTING COMPANY, INC. |
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was had.)

(Whereupon, a short recess
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JUDGE WOLFE: All right, Mr.

MR. NEWMAN: Mr. Chairman, does the record
reflect the time that we are rasumed?

If not, it's 1ll1l:22 by my count.

JUDGE WOLFE: All right.

8Y MR. SCOTT:

2 Dr. Sanders, what I'd like to do is pin
down a little better the areas of the lake where you
expect particular fishes, various species, to be able to
spawn.

MR. NEWMAN: Mr. Chairman, is it a fair
inguiry to ask why this line of gquestioning is being
pursued?

Is there something about the particular
part of the lake in which various species spawn that
has some effect on the ultimate determinaticn with
respect to whether this is a self-sustaining fishery?

Is that the purpose of the ingquiry?

I don't know why these guestions are being
asked, particularly with the record we have on spawning.

MR. SCOTT: Where the various species spawn,
if anywhere, sets the basis for the source of the fish
in this lake.

Now, we realize that there is a claim, at least,

that certain £fish will be stocked. There's also testimony

ALDERSON REPORTING COMPANY, INC,
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that other fish will not be st cked.

Certain fish are certainly gecing to have to
De capable to spawn.

JUDGE WCLFE: Yes, that's fairly well a
matter of this record.

Now what's the purpose of going into spawning
any more than it's already been gone into?

What is your purpose? Where are you going?
What's the ultimate goal here?

MR, SCOTT: To show that there's very
limited areas, in fact insufficient areas, for spawning
under ideal conditions; and considering the other impacts
of the lake, even those areas, many of them at least,
will not be £fit for spawning.

MR. BLACK: Any particular specias?

MR. SCOTT: Most of tihem. It shouldn't take
very long to get through my series of gquestions.

JUDGE WOLFE: Go ahead. We'll see how you
go.

MR. SCOTT: Okay.

ODr. Sanders, what == Considering everything

)

you know about this lake, including its turbidity and
everything that's been discussed, what depth of water

is the maximum depth that vou can expect spawning == in

ALDERS ON REPORTING COMPANY, INC.
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fact, I ask you this, realizing that it's been answered.

MR. NEWMAN: Objection.

It has been asked and answered.

JUDGE WOLFE: Sustained.

BY MR. SCOTT:
Q2 Since you have previously stated that ten
foot is the maximum depth that you can expect spawning ==

MR. NEWMAN: That's a mischaracterization of
the record. It doesn't lay a foundation for the gquestion.

The witness has never testified to that effect.

MR. SCOTT: Maybe the guestion has not been
asked then.

JUDGE WOLFE: Or maybe it's been stated in
a different way.

MR. NEWMAN: As a matter of fact, sir, the
transcript reference for convenience is 4262, I believe.
BY MR. SCOTT:

Q2 What areas of the Allens Creek Lake have a
rocky bottom, if any?

A Well, obviously, there's no true rocky
bottom anywhere in this z.ea.

Q. Okay.

A These are aggregate sizes larger than pebbles

we're talking about.

Q Right.

ALDERSON REPORTING COMPANY, INC.
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Q Where in Allens Creek Lake wou.d Yyou expect

a bottom consisting of pebbles?

I mean by that, anything of greater size
than BB's.

MR. COPELAND: I object tc the relevance,
Your Honor.

It hasn't been established that that gquestion
makes any difference with respect to spawning.

MR. SCOTT: It's in the record; it makes a
difference.

JUDGE WOLFE: What is in the record?

MR. SCOTT: That the substrate makes a

difference to spawning; some spawn on clay: some on rocks.

MR. BLACK: I think that's a mischaracteriza:ioh

of the record developed so far with regard to the species
that will be in this ccoling lake.

I don't remember that in the record.

MR. SCOTT: Do I need to read it to you?

JUDGE WQOLFE: Read what to me?

MR. SCOTT: Where in the record it shows ==

JUDGE WOLFE: That's the nature of the
objection, that you haven't laid a foundation by showing
that rocks are essential to spawning.

MR. SCOTT: Okay. Look at Table B.3.

MR. BLACK: Of what?

ALDERSON REPORTING COMPANY. INC.
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MR. SCOTT: The Final énvironmental Impact
Statement.

JURDGE CTHEATUM: What is the page?

MR. SCOTT: It is Table B.8, page B-l3, Dback
in the Appendix.

BY MR. SCOTT:

o Dr. Sandersg, have you found that table?
A Yes, sir.
Q Does not the longear sunfish -- does it not

nest over gravel bars?

A The table summarizes a Reference 27, which so
states apparently.

o Osay, and the white crappie, does that
Reference 27 -~ot state that it nests on gravel or hard
bottom?

A You are reading directly from a table. Yes,
s.r, it states that in the table.

e Do you disagree with that?

A, Well, my information says that =-- I am
looking at the same informatior digested from Reference
27. It says that crappie will in fact spawn much deeper
than eight feet.

So I will take exception to those values
reported in the table.

I would say that I would -- I haven't

ALDERSON REPORTING COMPANY, INC.
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loocked at Reference 27, but apparently == Well, I
shouldn't say much about it until I look at it, but my
information shows that they will spawn much deeper than

that, that white c¢raprie will spawn much deeper than that,.

2 And what was the source of your information?

A Do you want me to give you a bock title?

[+ Give it to the Board. :
A It's by Dr. Peter Moyle, a Professor of

Fish Ecology, University of California at Davis, who has
written extensively or warm water and freshwatsr fishes
in general. I would say warm and cool water fishes in
the west.

However, his data are from a diversity of
lakes in the west, and he makes comparisons to those
areas where the species are considered endemic rather
than just introduced.

His information shows that crappie spawn as
deep as six or suven meters.

Qe Okay.

What was this person's name? How do you
spell it?

A It would be M-o-y-~l-e, Dr. Peter Moyle.
3 Has he written this in some article or
A I'll just give you a title of a book.

is one of the books I use for general reference on

ALDERSON REPORTING COMPANY, INC.




400 TIH STHEET, SW. | REPORTERS BUILDING, WASHINGTON, D.C 20021 (202) 554 2315

10

11

12

13

14

15

16

17

18

19

20

2]

23

24

25

1N |

ecology. 1It's similar to Loggler's books and whatnot

on fisheries ecology, inland fisheries ecology in the U.S.

-

It's called Inland Fishes of alifornia,

P

ublished 1976. I happen to like his writing style and

0

the way he presents his information.

It's very readable.

e Can you show me where in that book he makes i
that statement?
A Just a minute.

JUDGE WOLFE: While the witness is looking
at the book, there was some objection about gquestions
relating to rocks as necessary for spawning.

You referred to this table at page B-1l3 of
the Final Environmental Statement.

In light of the fact that there is allusion
in this table to rocky bottoms in spawning grounds, the
cbjection is overruled to any line of guestioning on
rocky bottoms.

MR. SCOTT: Thank you.

THE WITNESS: I'll gquote you from page 310
in this book.

BY MR. SCOTT:
Q2 Okay.
A By the way, this is University of California

Press as the publisher.
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I gquote =-- Again, this is a chapter on

“"White Crappie."”
"Nests are occasionally built in water as

ieep as six to seven meters."

Q Is there any further explanation?

A, It gives an optimum depth. The optimum depth,

according to Peter Moyle, is a meter, and that falls
within the range indicated in the Table B8.8 in the FES
on page B-13.

Q Could I look at that book that you just
quoted from, the one that mentioned occasionally to the
depth of six to seven meters?

MR. COPELAND: Well, Your Honor, it seems to
me that we have now changed subjects; is that correct?

We have gone £from the question of rocky
bottom to depth of spawning.

MR. NEWMAN: And with respect to depth of
spawning, that was the subject of a prior ruling by the
Board that that had been asked and answered.

JUDGE WOLFE: Yes.

MR. SCOTT: Mr. Chairman, T've read the
statement there and I feel it would be helpful to the
decision =-- in some cases not helpful to me =-- to have
that whele paragraph read into the record. 1It's a

relatively short paragraph.

ALDCERSON REPORTING COMPANY, INC.
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Honor.

r
oF
rt

The guestion of dep or spawning has been
thoroughly examined in this proceeding. I don't see

on to read that into the record.

u

any rea

JUDGE LINENBERGER: Additionally, Mr. Scott,
again, if it's not helpful to you, don't bother with it.

You're nct making this record for our purpose:;
you're making it for your own in support of your contention.

IT£ it's not helpful to you, then don't take
up everybody’s time with it.

MR. SCOTT: But, sir, it is helpful to me.

JUDGE LINENBERGER: I misunderstood you. I
thought you said it was not.

MR. SCOTT: What I meant to say was that it
is not totally helpful. There are some things in there
that I wish weren't, and there are some things that I'm
glad that they are.

JUDGE WOLFE: Where are we now? Once again,
we're back to epawning depth.

Why are we back on that subject again?

MR. SCOTT: Let me explain how that happened.

I was making discussions and asking questions
of the witness about consistency of the bottom, gravei,

rocks and whatever; and he, I'm sure, accidentally, started

|
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talking about depths.

Since he iid -- I was going to talk about

that later. I just let it glide off into that.
MR. BLACK: But the ultimate guestion is
where are we going to go after this. I believe that's

what the Board is ingquiring and I certainly am going to
inguire.

MR. SCOTT: 1I'm inguiring, as I originally
said, about those portions of the lake that are suitable
habitat for spawning for various fishes; depth and
substrate are both relevant.

JUDGE WOLFE: Well, all right.

Taking it a ster farther, what do you intend
to 2stablish by going back into t.e issue of depth
insofar as it relaces to srawning?

Why are we going back to it? What are you
trying to establish that's not on the record already?

MR. SCOTT: Well, the same thing I mentioned
earlier: namely, that there is very little of this lake
csuitable for spawning.

JUDGE WOLFE: By virtue of depth?

MR. SCOTT: Depth is one part of that.

I resent very much having to =- object, I

guess, is the right word =-- having to lay out my course

of examination.

ALDERSON REPORTING COMPANY. INC. i
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JUDGE WOLFE: Well, we have ruled time and

time again. 1I've had to advise you that if we don't

Xnow where vyou

to

but

that is our firm ruling.

attempt to get there, and you may object all you

105" |

‘'re going, you are not going to be allowed

want,

So you are just taking up time away from

your own cross-examination when you continually go back |

to

e

the ruling.

We will make inguiry, either upon our own

motion or regquest of Counsel or other parties, as to

exactly why you are engaging in a line of gquestioning.

If you don't tell us and you don't make your

case, you're not going to be allowed to do it.

Now that's it, Mr. Scott.

Recognize it. Don't guestion it. Recognize

MR. SCOTT: I do recognize it.

JUDGE WOLFE: All right.

MR. SCOTT: But I do want to explain =-

JUDGE WOLFE: You are arguing with the

Board and I ==

MR. SCOTT: No, sir, I'm not.

JUDGE WOLFE: You are arguing with the

Board about its past ruling and about its current

on

the same thing.
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When we ask you where you're going with a
line of questioning, you will answer and not argue that
you think that this is exposing your case.

It's simply not that at all. If you don't
have a gocd explanation of where you are going with your
guestions, you will not be allowed to ask the guestion.

MR. SCOTT: I'm very =--

JUDGE WOLFE: Now let's get on with it.

MR. SCOTT: I must say that I'm very glad
to exglain to the Board the answer to that.

JUDGE WOLFE: And I said you will explain
on the record, not only to the Board, but to everyone
in this room.

We're not playing a sub rosa game here of
some sort.

MR. COPELAND: By my watch, Your Honor,

Mr. Scott's two hours have expired.

So I think this conversation is even more
appropriate.

I think it's now time to explore exactly what
it is that is left to be done that has not been done,
with extreme specificity.

JUDGE WOLFE: All right.

How much more time do you need for your

cross-examination on the remaining of the subjects that

ALDERSON REPORTING COMPANY, INC.
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you intended to explore with this witness?

MR. SCOTT: My uncertainty is about as wide
as that of the witness on that.

I would project being able to finish by the
end of the day.

(Bench conference held.)

JUDGE WOLFE: Would the other parties comment
on whether in their mind the cross-examination has been
cumulative in the past two hours.

MR. NEWMAN: Yes. I believe that we'we had
cumulative cross-examination.

I believe we've gone into areas previously
covered with respect to mercury concentrations, and that
the initiation of the second part of the inquiry
concerning spawning is clearly all cumulative and, indeed,
repetitious of other cross-examination.

I think that the notion of allowing the

balance of this day, to take this witness' time for the

L

balance of the day, given what we've seen thus far in
the cross-examination is absolutely outrageous.

I think that with another hour or so, that
ought to be the outside limit on the continuance of this
cross-examination; and even then, sir, I think we'll have

to see precisely where that hour is going to be spent,

because this witness' time is precicus.
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JUDGE WOLFE: Even though he is not your
witness.

MR. NEWMAN: Yes. I'm a citizen, though, and

I'm one of the people that pays his salary and I know

Y

he's a good competent individual and he should be able to
get back to the work that he doces normally.

JUDGE WOLFE: All right.

MR. BLACK: Staff would note that cross~-
examination by Mr. Scott that has been conducted this
morning seemingly, in our mind, has gone into the
repetitive and cumulative stage.

As I indicated, I think Dr. Sanders had
noted the uncertainties in his evaluation and indicated
his course of action in light of those uncertainties,
and Mr. Scott has done nothing to change that course of
his testimony.

So when you total up the big scorecard here
and mark off the number of points that have been made
by Mr. Scott in his course of cross-examination,
certainly, in our mind, no points have been made, and the
record has not been advanced by the course of his cross-
examination.

Now certainly, if we get into the areas of
spawning habitat, here again I would note that this

question has been explored in depth by *his witness at

ALDERSON REPORTING COMPANY, INC.
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R-4261 through 4267.

)

this particular subject matter by witnesses that have

gone before Dr. Sanders, and it just goes to emphasize

-

in this area of spawning habitat as one area, Mr.

should tell us exactly where it is going and make

(3 )

speci
choose to wander a little bit beyond what has been
attested to before.

JUDGE WOLFE: Are you in a position to
make reference to transcript pages?

MR. SCOTT: (Shakes head.)

MR. BLACK: This just boggles me totally
because certainly Staff has let it be known that we are

willing to make a transcript available to Intervenors if

they will use it.

If they are not going to avail themselves of

it, there is no sense in having us keep the transcript

here.

It's for the purpose of allowing Intervenors

to know exactly what was said, to hone in on their

cross-examination; and if it's not going to be used for

that purpose, then perhaps we ought to withdraw it.

But I would also note that other Intervenors

ALDERSON REPORTING COMPANY, INC.

ertainly, this record has been advanced in

my point that if we are going to conduct cross-examinati
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have used it; Mr. Doherty and Mr. Baker have used it

. s

extensively, and I commend them for doi

3

g 1it.

.

That's the purpose of it being here.

1

MR. SCOTT: Mr. Chairman, I would just gladly

(r

e anyone in this room, including any attorney, to

’.A<

i

8 |

7

e
(™
(r
o
=}

their little track shoes, line up behind me and
try to keep up with me in this hearing.

I am here all day. I can't be reading
transcripts when I'm here.

As gquick as I'm off, I spend two hours
driving home, eating supper, going to bed, getting up
and rushing back down here and fight two more hours
traffic.

There is no time to do what he suggests,
@except possibly on the weekends.

JUDGE WOLFE: Well, Mr. Scott, it is our
ruling.

We have listened attentively over the past
two hours to your cross-examination.

We think in the main it has been cumulative
and repetitive of the guestions that have been asked on
the record, and they haven't been really developed beyond
that.

So it is our ruling that we will permit you

two more hours of cross-examination of this witness, at

ALDERSON REPORTING COMPANY, INC.
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which time we will close off your right of cross-

examination.

~

This way you will be under the gun to ask

direct and precise guestions and get to the meat of where

it

you are trying to get to.

It is now a quarter of 12:00. We will
proceed with your cross-examination antil a quarter of
1:00.

That is one hour. We will recess and then
you will be given another hour to complete your cross-
examination.

With thcose limitations, proceed.

This is up to your determination whether you
want to spend the full two hours left to you on spawning,
if you want to spend it on chlorine, or whatever; but
judge your time accordingly.

You've been here. While you may not have
read the transcript, you know what the oral examination
was all about. .

So apportion your time accordingly.

MR. SCOTT: Although the Board has stated
that I don't have to note my objections and whatever =--

JUDGE WOLFE: That's true and, again, you
are using your time.

MR. SCOTT: Mr. Chairman =-

ALDERSON REPORTING COMPANY, INC.
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JUDGE WOLFE: There are no requirements to

-

make exceptions. Your rights are reserved, and I would

MR. SCOTT: I agree with that, except it
must be understood what it is I'm objecting to.
So if something is not said, it can't be
clear on the record what I have objected to.
The federal rules regquire that.
BY MR. SCOTT:
Q Back to spawning and those areas of the
lake where we can expect the spawning
I believe you just stated that the optimum
spawninq depth was one meter for crappie in California?
A That is the information presented by
Dr. Peter Moyle in his book.

These are for warm water lakes in California.

Q Was it limited to warm water lakes?
A Well, crappie is a warm water species, sir.
Q By warm water, then, you don't necessarily

mean with power plants on them dumping effluence, do you?
A I have no information on the exact number of
lakes that Dr. Moyle surveyed.
Q Okay.
A And what the nature of those lakes were

with respect to power plants.
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Q Is there anything in that book that would
indicate how frequently, occasionally or what percentage
of the time, spawning would take place at the depths of
Six to seven meters?

A Yes, sir, in the sentence I read I believe
it said specifically that they occasionally build nests
as deep as --

Q That's what I meant. Do you have anything
that indicates what "occasionally" means?

A Well, what that means to me is that if
forced by competition for nesting sites, they will spawn
as deep as six to seven meters.

So that could be every year vou'll €find
individuals spawning that deep, if you have a productive
fisheryand a large number of adult spawners all seeking

nesting sites.
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BY MR. SCOTT:

0. Well, I'm still confused as to what the word
"occasionally"” means.
A "Occasionally" can mean two things. It can

mean frequency cf occurrence with respect to a given
time and a given population, or a given individual in
successive spawning years.

And I believe it can be used both ways.

Q Okay.

Do you have any information there that indi-
cates in a condition where the water depth is at least
seven meters what percentage of the eggs would be laid
at six to seven meters versus, say, at the optimum depth
of one meter?

A No. The fractional =-- or the frequency
distribution of this phenomenon has not been presented

by Dr. Moyle for California lakes.

[ Has it been presented by anyone else that you
know of?
A Well, again, I have not reviewed the Texas

fishery reference number 27 referred to, in again,
Table B.8 of the FES.

There is a range given, obviocusly, in that
data and presented in the table.

Q Okay.

ALDERSON REPORTING COMPANY, INC.
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And that maximum range, in terms of meters,

would be about how much?

A Which data are we talking about now, sir?
Q This two to eight-foot depth.
A I don't take that to be a maximum range. I

consider that to be as usually reported a more typical
range, if you want to consider again a gualitative =--
qualifier.

Q2 Okay.

Once again, do you have any information to
indicate whether or not the two to eight-foot is a broad
average versus a range?

A I am sure, sir, that this is considered the
average spawning debth for the species in Texas re-
servoirs.

Well, I would have to assuce that from the
title of Reference 27 and from the way the data is
presented in this table.

That is just looking at a fregquency distri-
bution of spawning versus depth. 1If you are out in the
field sampling, where do you find the spawners? UNo,
that doesn't mean anything about success of spawning with
relation to depth.

Q Okay.

Isn't an average normally one number as

ALDERSON REPORTING COMPANY, INC.
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6-3 1 opgosed to a range of numbers?
2 A Well, we're =-- an arithmetic mean is certainly
3 a given number, yves, sir.
4 Q Ckay
2 5 JUDGE WOLFE: Mr. Doherty has just made his
;‘i
§ 5 appearance.
] |
8 7| BY MR. SCOTT:
3
z 8 a How ==
= 9 JUDGE WOLFE: At Lkl1:5%8.
z :
S 10| BY MR. SCOTT:
<
g 11 ; Q How much of =-- Locking at the map on page
: i ATt
; 12 | S.2.8 of the Final Supplement to the FES =--
g 13 ? A Could you repeat the page number, please?
o !
g 4 ) Yes. 2.8.
B
£ 13 MR. BLACK: 2-8.
s 16 MR. SCOTT: Correction: 2-8.
o !
§ 7 | BY MR. SCOTT:
2 ;
- 18 f Q Do you see that picture?
E |
z 19 A Yes, I have the figure in front of me.
20 Q Along the cooling lake dam on the north side
21 and on the east side =--
22 A Yes, sir.
3 2 How far out from the edge of the lake would
24 | you have to go before you reached a depth cf three
25

foot, on some sort of average?

ALDERSON REPORTING COMPANY. INC.
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A Well, along the dike area, it's a three-to-one

L )

slope, so you wouldn't have to go cut very far.
imagine ==

0. Would it be about nine foot?

;Ll

I would say that would be more than adequate,

)

Okay.

Now is the == How far out would one have
to go on the southern and western edges of the cooling
lake to reach a depth of three foot?

A Well, that's not as uniform a habitat as the
dike is, so that would wvary. But your first approxima-
tion would be within the same ballpark. It is a steep-
slope bluff, a natural bIuff environment.

Q Qkay.

Now, do you have =-- Have you looked at the
topography of that area enough to tell at typical lake
levels how wide Allens Creek is going to be up near the
entrance to the plant, where say the plant access
road is?

I mean, I don't want you to guess looking at

that drawing. But have you locked at == through the
maps -=-
A Sometime in the past =-- I forget =--

Of course, I walked that entire area. So with respect to

ALDERSON REPORTING COMPANY. INC.
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the stream?

low water levels =-- Is that your guestion? |
\
Q No, just standard -- typical operating lake
levels.
A JUst == I really == It certainly broadens
out 1in some areas.
So I'm a little uncertain as to exactly how
broad that would be. It ....
0 Would you expect it to be approximately that
of what someone going out there in dry weather before
the lake is built would be seeing as the natural width of
MR. NEWMAN: Could youv repeat that guesticn,

please? I didn't catch it.

BY MR. SCOTT:
Q If anyone goes out there now and looks at

A Yes.

Q -=- an average person would know where the

high banks were on each side. Would you expect the

water levels to go approximately from just high bank to
high bank, once the lake is built?
A Yes. It shouldn't flow over into pastureland

and whatnot on the higher banks, no, sir. It should be

below that.

@ Okay.
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and

A

and again trying to recall this,

thing less

you would have a very small Lay

than 100 yards wide ...

96|

Now, what's ycur remembrance of the width of

from high bank to high
That was my point. Exactly

cooling lake would be ... I don't

on that. S0 ==

I realize that. I'm willing to let you answer

you know, broad terms. Ycu know, more than

less than type numbers.

For example =-

It's my understanding from looking at maps

that it would be some=-
its confluence. So
formed there.
considerably as the

then it narrows

gradient increases upstream.

upstream.

N
L

itself.
open water

0N
x*

Right where

Not the gradient, but the depth decreases

Ckay.

As a matter of clarification, when you say

de you mean where it runs into the Brazos?

No, it's confluence with the cooling lake
the bay would spill out into the

.. cooling lake envirconment.

Okay.

How could you tell that without the lake

ALDERSON REPORTING COMPANY, INC.
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1 | MR. Excugse me. The strean.

Z
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WASHINGTON DO

i 12 MR. SCOTT: Well, you know, being there and
g 13 seeing -- being more familiar than the witness, I can't ...
% 14 I can't be happy with the answer that he has given of

§ '3 100 yards wide at a point.

=

; 16 MR. NEWMAN: You specifically said: Give

% |

£ 17 me a no-larger-than or a no-smaller-than.

=

% 18 The witness has done his best to respond to
i 19 your very vague guestion. The question should be =~-

=

21 MR. SCOTT: Well, we may just need =

(9]
(=
o
"
'™
"
e
|

23 wa

*hat meant to be a maximum width or an

w

24 average estimate or what?

5 DR. SANDERS: I assune that would be a maximum
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width. It shouldn't be any greater than that for sure.

I'm taking this sort of from a mind's evye
view of drawings of the lake, other than this one pre-
sented that you have referred to =-=- this figure on page
S.2-8.

There are a number of other ones, of course,
available that have not made it into print in this
fashion.

There will be in fact a bay ... a small bay
there.

So it won't be some narrow, +three or four
widths channel or something of this nature. We will have
a small bay.

MR. SCOTT: Okay.

BY MR. 8COTT:

Q Do you == Okay.

Would you expect =~-

JUDGE WOLFE: In any event, having secured
the answer, the objection is overruled to that guestion.
23Y MR. SCOTT:

Q Dr. Sanders, would you expect that maybe one
of the prime spawn.ng areas might be up near the reactor
itself, up in that exclusion area? Or would that not be
any better place than, say, down along the southern edge

of the lake?

ALDERSON REPORTING COMPANY, INC.
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A Now, we're talking about the western edge,
along the natural bluff -- the western edge near the
plant itself?

Q Yes.

A, -=- near the reactor.

Well, I believe that they're going to clear
off a lot of that area during normal construction. Cer-
tainly remove trees and whatnot.

So I would cons’ier that a degraded spawning
habitat, with respect to -- only in a relative sense =--
the =-- the undisturbed more southern bluff area.

But you're correct in assuming that some
spawning will go on there, yes, sir. |

Q2 In the degraded sense =-- or in the relative
sense =-- can you =-- and I understand there's a lot of
estimating here.

Are you willing to make any estimate as to
how much degraded, you know, would the spawning be a half,
a tenth, two-thirds?

A In my review I have assumed that there would
be no spawning going on; that, in fact, it would be
totally degraded.

That the area -- There's a much better
figure than this. It is the lake management plan figure

presented by the Applicant. I believe he has actually

ALDERSON REPORTING COMPANY, INC.
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presented this as a document in these proceedings.

plant area 1
ing zones of
spawning zon

-

And I have assumed that that whole upper

H

-
=

O

s, in fact, removed from the effe

O

r

the lake. It should no longer be an
e.

Okay.

f spawn-

effective

Could you define a little more exactly what

do you mean by the upper == you know, the limits that
you excluded of that area?

A Well, that's from the =- That includes
everything inside the restricted area boundaries. Okay?

Q

Okay.

ALDERSON REPORTING COMPANY. INC.
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BY MR. SCOTT:
o How much spawning did you assume could occur

along the north dam, if any?

A You're talking about the exterior levee
now?

Q Yes.

A Okay. That area in the very far north that

would actually be part of the restricted area where the

discharge canal flows in?

Qo Well, part of it is restricted and part of it
1% nots
A Okay, right. Yes, you're correct.

Well, again, in percentages I wouldn't be
able to say in terms of percentages. But there will be
spawning attempted there, again by the sunfishes as
indicated in my testimony.

Q Right. I realize that.

But I didn't notice in y~cur testimony any
estimation as tc the probability of success of spawning
attempted in that area.

When you said =-=- earlier you were discussing
the == You assumed the exclusion area was not going to
be a viable place to spawn, I'm trying to find out if
you're essentially making that same conclusion as to the

northern dam area.
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A Yes, within the exclusion area, I am, vyes,

Q Okay.

But outside the exclusion area.

A Well, I do not consider that to be optimal
spawning habitat on the basis of its slope and the fact
that it will be in the most approximate area to chlorine
discharges =-- the most closely found area to chlorine
discharges.

On the basis of that, I pretty much excluded
the whole northern levee from consideration.

Q Okay.

How about along the eastern levee there,
including the levee alongside the sedimentation basins?
Do you do that, also largely exclude that?

A No. That is the beginning of what I would
consider =-=- again, these are boundaries th&t are very
hypothetical. I considered that the beginning of viable
spawning habitat in the sense of that which will occur
on the three-to-one slope levee.

Then as vou continue down towards the south,
along that far eastern edge below the sedimentation
basin, you run into standing timber zones. And you run
into areas where they will pile brush near to shore as

part of the lake management plan.
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And along those areas, spawning for crappie

and shad should be significant.

e

Q Qkay.

@D

Are they going

ot
(¥]
o
4]
o

1ling this brush and
stuff right up next to the == 1'll call it the levee =--
the cooling lake dam?

A Yes. I believe that their intention is to
have these brush rows placed no deeper than five feet
below the surface of the lake during low water periods,
and so that puts it fairly close to the bank.

Q That's why I'm asking. Normally there's
objections to piling things on the sides of levees and
dams.

I just wondered if in this case they were
going to actually pile the trees and the mounds of dirt
and stuff on the side slope of that dam.

A Well, my understanding is that the reascn for
doing this is to allow bank fishing and to have access
to prime foraging habitat for game species. Therefore,
the preferred size class for sport fishery will be avail-
able toc bank fishermen.

Therefore, they have to pile the stuff fairly
close in.

Q Is it your understanding that pecple will be

allowed to walk along that dam and fish along that eastern,

ALDERSON REPORTING COMPANY, INC.
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dam edge?

A That's my understanding. Portions of it,
yes, sir.

Q Do you know which portions?

A Well, I believe the public will have ==~
My understanding is the public will have access for the
entire periphery other than -- again, the restricted i
area, probably something having to do with some of the
sedimentation basin area where machinery and whatnot 1is
in operation.

Q Okay. Let me ask you this.

Is it your understanding that there will be
a road that cars are allowed to go up and down along
that =-

MR. NEWMAlM: Mr. Chairman, I believe we have
now strayed beyond anytlriag within this witness' testimony,
and indeed, outside the scope of what Mr. Scott himself |
said he was interested in, which was the spawning area.

Now we're all of a sudden talking about roads
and cars and accessways.

It's an absolutely irrelevant question.

MR. SCOTT: We're talking about a viable
fishery. And if the fishermen can't get access to the
fish, then =--

JUDGE WOLFE: Then you've left the spawning
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topic altogether?

|
...’ ,“‘ i

MR. SCOTT: No. We're still involved with

that.

JUDGE WOLF

™M

Fishermen =--

MR. SCOTT: The point is: What good is a

spawning area that the fishermen can't catch the fish

that spawn there from?
I mean, I understand that £ish can

one place and move another place. But there's

spawn

also in-

formation about their mobility and how far they'll stray

from where Lhey're born, and that sort of thing.

JUDGE WOLFE: Well, I'm no £fly rodsman, but

I wouldn't think that you would be out there fishing

for

Thank you, Judge Linenberger. My fishing

associate here. I was searching for a word for young

fish.

JUDGE CHEATUM: Fish eggs and baby fish.

JUDGE WOLFE: Thank you, Judge.

I wouldn't think that fishermen would go to

the spawning area to catch full-grown fish. At best

they would catch the newly born ... whatever they're

called ... the minnows.
Small fry.

So I don't really see, Mr. Scott,

ALDERSON REPORTING COMPANY, INC.
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spawning aspect of this contention is involved.

Objecticn sustained.

o Dr. Sanders, approximately what is the
length of that eastern dam?

A Gee, it's measured in thousands of feet.

2 If you lookat the scale right beneath =~-
estimate in miles.

A Very roughly three miles long, the whole
eastern levee.

Q Okay.

Do you have any information about the likeli-
hood by species of fish being born at cone place and
then becoming catchable size three miles away?

A With specific reference to crappie, I would
like to point out that these are schoolers, have great
migration ability within a particular system. It is
completely within reason to expect a crappis born at one
end of the lake to be caught at the opposite end of the
lake == to at least during its lifetime have that as a2
probability.

e Yes, I realize that.

But do you have any information as to the

ALDERSON REPORTING COMPANY, INC.
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A Sir, you're way bevond the knowledge in the
field -- mass movements of individual fish and schools
of £ish in freshwaters, especially turbid systems that
the crappie enjoy, have not been researched heavily.
This is an expensive, time-consuming techni-
gque of radiotelemetry. There are very few data on
that for free-ranging natural populations in freshwaters.
They really are only done for those generally
anadrcmous fish, like salmon, the steelhead or protected
endangered species, such as white sturgeon that have a
high esthetic value.
Otherwise, they're just too expensive to
do.
Q Are you saying that there's no studies done
on that subject matter then?
A There are studies, yes, sir. But I'm saying
that we have poor data on the vast majority of game
£ish, in terms of their eventual range within a given
lifetime.
We have informaticn on home range -- preferred
home range, scmething of this nature.
Q Let's limit it to that for the crappie. Wi.c's
the preferred home range?

A Well, crappie are schooclers, are great

ALDERSON REPORTING COMPANY, INC. z
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migrators. I would say that on a daily basis you would

£ind them moving on the range of hundreds of yards.

r

They move offshore at night and move onshore
during the day.
And theose on/offshore movements can be

considerable.

Q Okay.
A This is during non-spawning periods.
Q Do they tend to stick near home during

spawning periods?

A They are nest builders, sir; and the male
defends the nest. S0 th:''re == That is their only
pericd of territoriality ... the white crappie. }

Q Okay.

De you have any enlightenment that you can
give myself on the distribution across this some five
thousand acre lake as to where the fish are going to
be?

Let's take crappie, for example =--

N Uh-huh.

Q There has been some mention made by some
other witnesses of a possible 200-pounds-per-acre
fishery for all of the fish. Some fraction of that is

crappie. Just for assumptions, assuming that's a hundred

pounds per acre across the lake, on an average =-- I assume

ALDERSON REPORTING COMPANY, INC.
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Can you enlighten us any as to what that

range of crappie is likely to be across the laka?

MR. NEWMAN: Mr. Chairman, I'm going to object

to that question. It was specifically asked and

answered at

Transcript 4290.
MR. SCOTT: My question was never answered. ,

MR. NEWMAN: The guesticn that was at 42990

was: "Do you have any predictive ability as to where

the crappie

are likely

where there

obstacles,

are likely to be in the lake, or where they
to go? Or will they be everywhere?"

"Answer: Well, I expect they will be every-

is suitable foraging habitat. They prefer |

primarily brush piles, these sorts of

things. And so wherever you find dead stands of brush,

you would -~
within the

so forth.

reservoir."

// /7

ertainly find sizable crappie populations

depths of the confines of the reservoir," and
It has all been answered.
MR. SCOTT: Within the what did you say?

MR, NEWMAN: "Within the depths of the

(Bench conference.)

JUDGE WOLFE: Sustained.

ALDERSON REPORTING COMPANY, INC.
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o Dr. Sanders, in answering that, you used
the word "sizable populations,"” can you put any per-

centages on that as to the variation that might be across
the lake?

A (No immediate response.)

2 For example, you know, in a hypothetical
experiment somebody flies over with an airplane that can
drop a net with one-acre squares on it, and it plops
down there, and then you go in and you could pull ocut
all of the crappie within each one of those one-acre
squares, and you plot the distribution =-

MR. NEWMAN: Mr. Chairman, I'm going to objectj
to that gquestion. |

My concern now is not asked and answered. It
really is a gquestion of concern for the meaningfulness
of the record.

T think postulated questions inveolving the
dropping of nets out of airplanes just have no place in
the record. They confuse things, and they don't help
the Board or the rarties.

MR. SCOTT: Mr. Chairman, this is very
relevant. The reference to dropping nets out of airplanes
was just a way of making it clear to the witness the

question I'm asking, which is the distribution in the

ALDERSON REPORTING COMPANY,. INC.
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lake ==

MR. NEWMAN: Then why didn't he just ask for

(9

the ilstributicn in the lake?

-” 1
: That

MR. §

-3
+3
n

0

]

what the other attorney
did, and he gave this vague answer of "sizable."” I'm
trying to get something we can hang cur hat on. You
Kknow, it might be that there's one pound in 90 percent
of the lake and ==~

JUDGE WOLFE: Mr. Witness, is there some way
to determine the distribution of fish -~

MR. SCOTT: Crappie.

JUDGE WOLFE: == crappie within the coocling
lake? 1Is there scme way?

DR. SANDERS: Do you mean are there sampling
methods?

MR. SCOTT: That's not gquite the guestion.

I'm just trying to find out, based upon the
sum total of your knowledge, if crappie distributions for

this lake =-=- how you might expect them to be distri-

DR. SANDERS: Well, can I answer that
guestion?
BY MR. SCOTT:
ot Sure.

A Ckay.

ALDERSON REPORTING COMPANY, INC.
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I have already stated that crappie are
schoolers. They will, therefore, have a clumped distri-

bution within the lake.

L8 1

iCc areas

They will be aggregated at speci

#ithin the lake. And acain, this will be in association

with foraging habitat, as previously doscribed.

And if you look at the lake management
plan, those areas that have brush along the shoreline,
those areas that have standing timber are the areas where
you will find these clumped distributions.

Openwater habitat is not the preferred habi-
tat of crappie.

Therefore, in those areas where you have
openwater habitat, you will find the minimum population
densities per unit of surface area.

Q Okay.

That's helpful. But we haven't gone guite far
enough yet.

I just still don't have a gcod feel for the
difference between the minimum and the maximum.

A Well, it could be running from zero to ==
since we're already considered the factor of 60 percent
of a 200-pound standing crop, then -- pounds per acre
standing crop, then that would be your maximum. If

you want to consider =--

ALDERSON REPORTING COMPANY, INC.
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% Okay.

A = a fairly out-of-world maximum, because
there would be other game fish, of course.

Q S0 then you are saving then that it's reason-
able -- possible -- that you might have zero crappie
within a large number of these one-acre a2reas in the
center of the lake?

A In openwater habitat, that is to bo assumed
from the biology of the species, yes, sir.

Q Okay.

I realize this is taking a lot longer than =-

A This is during the daytime. At night they
will forage in ot...r environments, which do include

openwater.

Q Ckay.
Now ==
A But I'd like to make a comment here =--
Q Sure.
A -- as far as crappie. The crappie have a

unique feeding structure. They have both gill rakers,
which allow them to feed on zocplankton, and they have
these large protrusive mouths that allow them to capture
£ish.

And they will seasonally change their diet,

and -- according to their own size change their preferred

ALDERSON REPORTING COMPANY, INC.
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focd items and utilize both openwater and these more =-
well, foraging habitat associated with brush and what
not.

Okay? So they have a broad range. But,
in general, they are schoolers; and so you will £find them
clumped, day/night cycles.

Qo Okay.

Is it fair to say though that =-- Well, I
thought I heard you earlier say that the day/night range
tended to be on the order ot a few hundred vards.

A I'm just giving a rough approximation. I
have never seen any figures. But these schools are not
in the category oY anadromous fish that migrate miles
per night. Okay?

So I just tried to scale that back to provide
some frame of reference. But I would not, if pressed,
stick to that figure from any basis of absolute knowledge.

Q Sure.

I'm just trying to get the feeling of whether
or not a fish might spend the day on the west bank and
the night -- I mean on the east bank =-- and then =--
the day on the east bank and the night on the west bank,
some two miles away.

A I would say that would be fairly improbable

for crappie.

ALDERSON REPORTING COMPANY. INC.



o |

B

7-1 1! BY MR. SCOTT:
|
2 Q Are the crappie going to tend to go to the
3 shallow areas of the bank, the brush areas, at least once
4 a day?
g 3¢ MR. NEWMAN: Migratory habits of the crappie
N |
2 6  nhave been asked and answered.
,-?T |
a7 J I object to the guestion.
2 4
: 8 MR. SCOTT: That guestion has not been asked.
- 3
; ? | I'm not asking some general guestion about
; 10 f migratory habits.
2 1 ‘ I asked a specific guestion. Unless he can
. !
z 12 ! find where that guestion has been asked, I want it
2 |
- | {
: 13 |  answered. J
2 14'
- | MR. NEWMAN: Migratory habits of the crappie
= |
£ Y ac s288, 4290.
S8 | -
: | MR. SCOTT: Read the guestion.
& 171 :
e | MR. NEWMAN: 1I'm not going to read the
= |
2 18 | . EpRy :
= { transcript for you. 1I'm giving you the transcript
= 1
s V¥
H | references.
20 |
You're an attorney. Go read the transcript
21 | e
' and find out.
22
MR. SCOTT: Then I'm saying my guestion has
23 :
' not been asked.
24
MR. NEWMAN: Your problem is, Mr. Scott,
25

that you didn't read this transcript before you came

ALDERSON REPORTING COMPANY, INC.
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in here to start your cross~examination.

MR. SCOTT: I didn't need to. I was here. I
know what was said.

That question was not asked.

MR. NEWMAN: Then your memory must be a lot
better than mine, because I can't pull off feats of
memory like that. |

I apoclogize for those remarks, Mr. Chairman. |
Thev were ocut of order.

MR. BLACK: I agree it's been asked and
answered, but I am more concerned now that Mr. Scott is
not productively fulfilling the time limitacions that
have been given to him by the Board.

MR. SCOTT: That's Mr. Scott's problem; he's
been limited to two hours.

MR. BLACK: You are plowing over ground
that's been gone over before, but if that's the way you
wish to put your two hours to productive use, then that's
all well and gooad.

MR. SCOTT: Thank you.

JUDGE WOLFE: Isn't that so?

MR. NEWMAN: Well, yes and no, Mr. Chairman.

From the standpoint of wasting time,

Mr. Scott is obviously adept at doing that =--

JUDGE WOLFE: You have your own record to

ALDERSON REPORTING COMPANY, INC. |
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make.
MR. NEWMAN: That's exactly right. My
concern 18 for the record, and it seems to me that if
you Keep on asking the same gquestions over and cover and
over again, the witness will have shades of meaning and

the record becomes blurred.

JUDGE WOLFE: Objection sustained.

Q2 Dr. Sanders, it looks like you're going to

have to help me with getting my information out.

What percentage of the lake area is likely

have at least a hundred pounds per acre of crappie in

r
0

at least half the time?

b
r

MR, NEWMAN: Mr. Chairman, to object

to that guestion.

I be'ieve that Dr. Sanders earlier testified

-

he had no personal information on how to evaluate the

stocking of the fish, the poundage per acre.

Without that foundation, the guestion has
no basis.

MR. SCOTT: 1I've given him, based on other
testimony in this hearing, an assumption to use for

poundage.
We're just using this to get ratios.

MR. NEWMAN: Go ahead. The witness can

ALDERSON REPORTING COMPANY, INC.
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7=4 1 can answer the question, if he can. Fine.
2 JUDGE WOLFE: Go ahead.
3 THE WITNESS: Well a hundred pounds per
4 acre is a fairly sizable stand of crappie.
A I would suspect that very few acres will
32
§ &  have that high a standing crop, except for brief periods
3 .
8 7, of the year.
3
3 8 Under less than say fifty to a hundred pounds
b c . : :
w | Per acre, 1n that range, somewhere in the area of maybe
Fd i
; 10 ! 15 to 20 percent of the lake surface would have standing
- i
- “i crops in those ranges.
=
3 12 |
b3 | BY MR. SCOTT:
ERREN ok |
2 | Q ay.
£ 14 3
= | Would that 10 to 15 percent tend to be near
= 5
£ 15 the edges and to the southern end of the lake?
5 i
z 16 i A Well, first of all, I said 15 to 20 percent,
s )
- ' "
o ‘7§ and that would be predominantly the bluff areas and
= ' .
; '81 the area on the west side that had standing brush piles.
= 19 |
2 : It would also include all the flooded timber
2 areas in my estimation, those left standing during
21 .
construction,.
= Q Aren't those in the southern &nd of the lake?
23 . . . -
A The standing timber areas are distributed
24 . _ : & .
throughout the lake with a small portion of them in the
25

north end.
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Q Okay. I've finally crept up on you, tc use

the Board's term, and you can pounce
If the lake is capable o

how could it sustai

O
O
b
o |
(o
n

'O
®
"
[
Q
L3
(1}

limited port.ons

of it some number that's five to seven or eight time

larger than that?

MR. BLACK: 1I'm going to object.

v
(oM

laid for that guestion.

on't believe there's been any foundation

I don't recall any such assumption in the

record.

MR. NEWMAN: There is none,

This gquestion is without a predicate.

MR, SCOTT: It was clear

sir.

in my mind that we

had established that the crappie tended to move on the

order of a few hundred yvards between day and night and

they would always be during at least one part of the

day in more shallow water near the trees,

and then they go cut a few hundred vards

focd, and then they come back.

With that informaticn and

brush areas;

to forage for

with the

distribution of where home in daytime areas are, you can

loock at the map and see that a small part of the cooling

lake would be used by the crappie.

Then since we have a certain amount of

ALDERSON REPORTING COMPANY, INC.
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crappie and a certain distribution that the lake can
carry of nutrients and whatever, vou are going to tend
to have a considerable increased crowding in those
areas where they are going to base, and something like
80 to 85 percent of the lake most of the crappie will
not be there.

MR. NEWMAN: Judge Wolfe, I think this really
indicates what the defect is in this guestion.

Counsel does not have a piece of direct
testimony to work from.

What he's trying to do is testify into the
record, and on that basis to get an answer from the
witness, testifying, by the way, on many different
matters in the course of the gquestion.

It is just the type of question which makes
for a poor record.

JUDGE WOLFE: Yes. I see no basis in fact
that's been established through this witness as a predicate
for that guestion.

Objection sustained.

For that matter, I don't know anything else
in the record that would serve as a predicate for this
question.

MR. SCOTT: Well, it would help if I had my

own witness here. I'll grant you that, but in any case ==~
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BY MR. SCOTT:
o Dr. Sanders =-

MR. NEWMAN: Mr. Chairman, the irony of that,
I can't let that get passed over in the record.

He did have his, guote, expert aguatic
biologist sitting on the stand for che better part of
two days.

That guestion could have been put to him and
a predicate could have been laid, if in fact what he is
asserting is true.

JUDGE WOLFE: All right.

MR. SCOTT: I didn't have the chance to lay
those kinds of predicates and stuff.

I wasn't allowed to cross-examine my own
witness.

MR. BLACK: You could have done it in direct
testimony, though.

MR. SCOTT: Not in the timeframe where we were
limited to having to get it in, in real short deadlines.

We were lucky to get in what we did.

JUDGE WOLFE: Well, the record will speak
for itself on the time given for submission of direct
testimony.

All right. Go to your next guestion,

Mr. Scott.

ALDERSON REPORTING COMPANY, INC. i
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MR. SCOTT: Okay.

BY MR. SCOTT:

o Based upon your testimony that large
pertions of the lake, something on the order of 80 to
85 percent of it, would have only a small portion of the
total crappie, and based upon the fact that the crappie
are expected to be the majority of the weight of the |
sports fish in this lake, and considering the fact that
you've said that the range of the crappie between day
and night is only over a few hundred vards, is it not
true that major portions of the center =-- major portions
of this lake would tend to have a very low amount of
crappie in them?

I thought we had already said that, but ==

A We've already been over that, I believe, sir.

2 Now, if that is true, does that not mean that
the portions of the lake where the crappie do exist would
be higher by that same ratio than if we were talking
about 20 percent of the lake with no crappie =-- I mean,
80 percent of the lake with no crappie, then the 20 percent
that had the crapprie would have to be five times as
dense as the average crappie population; is that not
correct?

A Sir, with respect to clumped distributions,

you will have very high densities in very small surface
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The figure of 200-pound standing crop per

acre 1s on the basis of the entire lake as an average

Q I'm assuming that.
A That 200 pounds =- Populations will
distribute themselves according to preferred habitat.

The food resources that they consume will
utilize resources in other parts of the lake and by
shifting, foraging, on the basis of day-night rhythms
and whatnot, they can utilize a substantial fraction of
the lake, and they in fact will, given again this dual
feeding habit that makes crappie so productive and so
sustainable in these turbid water systems.

So I think it's somewhat unclear, or it
doesn't really make a lot of ecological sense to me to
say that 20 percent of the lake will contain all of the
crappie at all times.

Q I'm not saying at all times. We're talking
about on an average.

A. I said that their prime foraging habitat
from the daytime associated with brush piles is within
this approximate 20 percent area; and again, at night

they can spread out into a much greater area, given

open-water foraging lLabits.
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o] Okay, but is it not true that it's only a
few hundred yards from their daytime areas?
MR. NEWMAN: Mr. Chairman, I'm going to
object to this guestioning.
It's cumulative at this point and objectionable.
The witness has now testified ad nauseam
about the distribution of the crappie in the lake and
about their migratory habits.
I don't see this questioning going anywhere.
Again, it's his time to waste, but it's my
record to be ccncerned about.
JUDGE WOLFE: Yes. Sustained.
MR. SCOTT: Okay.

BY MR. SCOTT:

Q Dr. Sanders, would you explain how it is that
the productivity of life in the center of the lake
contributes to food for the crappie?

A Well, it's on the basis of food ~ Web dynamics.
Primary production occurs everywhere; it is consumed
everywhere by zooplankton, and these are pelagic
organisms subject to the currents that move water
through or that reflect water movements in the lake.

So production in one end of the lake in one
particular level of the food web can in fact be consumed

at the far opposite end of the lake.
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Again, it's just a function of food web
dynamics, that there are no strictly isolated cells in
this system that have no contact with other nearby
adjacent cells,

You don't have that. You have a dynamic
system, both from the standpoint of the hydraulics =--
or hydrology and with respect to the fish moving through
>s highly mobile organisms.

2 Okay.

Now, inherent in what you said was == you
mentioned the water circulated and it carried the
zooplankton.

essentially
A Well, sir, a fish could/sit in one place, if
it's a planktivore, and have a stream of food constantly
passing by the window of its eyes, if it so desired.

That doesn't mean it may not do poorly
under that circumstance, but that is given the ubiguitous
nature of the distribution of the plankton in any system
such as this reservoir.

Q Qkay.

Now, what I'm asking, does the food that
is suspended in the lake water, it moves with the motion
of the lake water, coming by the fish that wants to
sit still and get fed, maybe insufficiently? What types

of food is that that just moves with the lake water as
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opposed to exerting its own energy to try to stay still?

A Are we again speaking of crappie, sir?

Q No, we're talking about food at the lower
levels that eventually is consumed by the crappie after
going through several chains?

A Well, sir, all production, with probably very
few exceptions, are available, and all production by
given organisms is available to organisms higher up the
food web; so effectively, it would be the entire species
list that we could dream up for this system.

Your question to me, sir, if I may say so is
way too broad to have any real meaning to me.

Qe Well, that's no doubt my fault.

The guestion I'm trying to elicit is how much
of the movement of the food supply is determined by the
movement of the lake water?

If I'm a bass and I'm sitting there defending
my nest, that water can pass on me at ten miles an hour
for a week and I'm going to still be right there.

But if I'm an amoeba, I'm just going to
basically drift with the water.

You see the distinction?

A Yes, sir.

Q I want to know what percentage of the

nutrient value of this lake, as far as the food chain,
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A Well, given =-

Q By that I mean the circulation of the lake
water.

A Ninety-nine percent, at least.

Qe Okay.

A That's from the standpoint of the fact that

is moving with the lake water?

biomass will be overwhelming in the low eutrophic levels.
MR. NEWMAN: Mr. Chairman, just for the
record, because I have the feeling the reviewer one day,
the Appeal Board or the courts, will have to look at this,
are we still in the spawning area or have we now
departed more generally into the viability of the fishery?;
JUDGE CHEATUM: Fish distribution, I believe.
MR. NEWMAN: I guess we are at £ish
distribution, but I didn't detect the end of £fish
spawning.
Can we now conclude that fish spawning has
now been exhaustively treated and your guestions are
done?
MR. SCOTT: No.
MR. NEWMAN: You're going to come back to
£ish spawning?
MR. SCOTT: Sure. I might. I'm leaving that

option open.
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MR. NEWMAN: Where are you going now? What

1]
r

MR. SCOTT: Well, I'd rather not hav

O

explain to you.

MR. NEWMAN: What issue are you dealing with
right now?

MR, SCOTT: This is the same thing that
we've been through before.

I'd like to be able to ask my questions.

JUDGE WOLFE: Well, the Board will ask the
guestion.

What topic or what issue are you on now?

MR. SCOTT: Okay. We're talking about the
food supply that supports the higher forms of life,
the crappie, the bass, the higher forms of life.

If 90 percent -- this is why I hate doing
this, but ==

JUDGE WOLFE: I just wanted to know whether

you had left spawning and now you are on a different

topic.,

That was my only guestion.

MR. SCOTT: Temporarily I've left spawning,
ves.

JUDGE WOLFE: All right.

MR. NEWMAN: Mr. Chairman, I cannot find
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anything to do == I think he must identify what portion
of the contention his cross-examination is related to.
I can't f£ind it.
MR. SCOTT: Viability of the cooling lake
as a fishery.
MR. NEWMAN: But that is within four or
five specialized areas that are defined in the contention |
as ==
MR. SCOTT: It may not even be one of those.
We're talking about the viability of the £fishery.
MR. NEWMAN: The contention says that the
lake will not be a viable fishery because, and then ;
there's one, two, three, four, five, six.
Which of the six are you in now?
MR. SCOTT: Several of them. ,
MR. NEWMAN: I'm going to direct that
guestion through the Chair, sir.
MR. SCOTT: It's including at least the
chlorine releases, the sewer discharges, the heavy
metals and the cold shock.
JUDGE WOLFE: All right.
Ask your gquestion then. What is your
gquestion.
BY MR. SCOTT:

Q What is going to happen to these lower forms

ALDERSON REPORTING COMPANY, INC.
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life as they circulate through the condenser water or

of

the cooling water and through the reactor?

A You are asking me to reflect upon the

nature of the stresses occurring subsegquent to uptake?

Q Yes.

MR. BLACK: Objection.

There is certainly no evidence on record in

this proceeding that this cooliiag lake water will

circulate through the reactor.

do not mean where

MR. SCOTT: By reactor, I

the fuel rods are at. I mean the plant, the nuclear

power plant. |

MR. NEWMAN: Mr. Chairman, viewed in its ‘

best light, this may be a gquestion relating to the

passage of water through the condenser cooling system.

Dr. Sanders has already testified that that's

a part of the story which is not part of his testimony.

He is not an exper% in how the plant handles

water that comes through for cooling.

MR. SCOTT: I'm not into that at all.

MR, BLACK: This whole line of guestioning
has been asked and answered by one of Applicant's witnesses,
and it does pertain somewhat to the issues at hand.

Since it's been on the record before, I submit

we just go on.
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MR. NEWMAN: 1I'll withdraw that obiection.
Just go on.

JUDGE WOLFE: All right.

BY MR. SCOTT:

2 What is going to be the nature of stresses to
these forms of life when they go through the temperature
increase, the chlorine being put on them, when they go
through that system?

MR. NEWMAN: What system are you referring to?
Excuse me.

MR. SCOTT: The same one as earlier, the
plant condenser cooling water that goes in the intake
canal and goes out the discharge canal.

THE WITNESS: You just mentioned three

shear
stresses and that is/stresses having to do with high
velocity passage through nar:sow restricted channels;
heat stress, sudden heat shock; and chlorine discharges,
whicﬁ occur at a frequency of twice a day for l5-minute
periods.

MR. SCOTT: Uh=huh.

JUDGE WOLFE: We'll recess until a quarter of
2:00.

MR. SCOTT: Could I get the answer?

JUDGE CHEATUM: He's answered it.

MR. SCOTT: No. The question was what will :
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happen to the things that are subject to those three
stresses.,

THE WITNESS: Okay.

Plankton will probably to a fair degree be
able to recover, although there will be some mortality.

entrainment of

The mortality associated with/larval fish
will be size-dependent on those larval £fish.

There is evidence to show now that survival
can be as high as 90 percent, although I think it's
certainly not appropriate to assume that.

For worst case assumptions we assume that
a hundred percent mortality may occur,.

Those are ~
BY MR. SCOTT:

Qe How about the zooplankton?

A They are part of the plankton. They have
variable morialities.

They may recover.

Q Can you give me some percentage, even if it's
just approximate, of the survival rate of the zooplankton
and protoplankton?

A Well, just very roughly, my understanding
is that, say, 50 percent of those may end up being
viable at the other end of the line.

It depends, of course =-- It's species

ALDERSON REPORTING COMPANY, INC.
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5 JUDGE WOLFE: We'll recess until 2:00 o'clock.
¢ | (Whereupon, at 14:45 p.m., the hearing was

7 | recessed, to reconvene at 2:00 p.m., the same day.)
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AFTERNOON SESSION

2:00 p.m
JUDGE WOLFE: The hearing is resumed.
It is one minute after 2:00. Mr. Copeland

is present, Mr. Black is present and Mr. Doherty is

present.
Mr. Scott is not in attendance. ;
We stand in recess for five minutes.
(Recess taken.)
JUDGE WOLFE: All right. Two minutes after
2:00. Mr. Scott is now present.

Continue with your cross, Mr. Scott.

MR. SCOTT: Mr. Chairman, not that I think ;
you are trying to make anything special out of the two
minutes, but my clock had exactly 2:00 when I came in.

JUDGE WOLFE: Came in where?

MR. SCOTT: To my seat.

MR. SCOTT:
Q Do yvou remember where we were at when we guit?
A Very, very roughly, yes.
Q Refresh my memcry.

MR. COPELAND: Objection, Your Honor.
MR. BLACK: Objection, Your Honor.
That's the examiner's duty to do that.

JUDGE WOLFE: Sustained.
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BY MR. SCOTT:

Q As I remember it, you had just testified
that something like 90 percent >f the microorganisms in
the Allens Creek cooling lake would travel with the

recirculating water in the same time periods of, say,
the water in the lake circulates through the plant
cooling system.
These microorganisms would also circulate

through the plant cooling system; is that correct?

A Yes, sir, the plankton will cycle through
the cooling éystem in the sense that whatever water 1is
taken up that contains those organisms, of course, will

go through the plant and be discharged at the other end

m

of the line.

They are too small to be impinged on the
screens or to get out of the way of the sort of water
velocities being postulated or being proposed for this
design.

Q Ckav.
Is it true that you stated in somewhat of
an approximation that 30 percent of those microorganisms
would die by virtue of the stresses they receive from
the temperature, the chlorine and the friction?

A That's a fair average to look at if you want

to just look at an average situation.
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Well, primarily, zooplankton. Algae may have

-

a slightly higher survival rate, because they are so muc

smaller.

o} Wouldn't their survival depend significantly
upon what stage they were in in their growth?

A These are the zooplankton now?

Q No, the algae.

A Well, algae divide by cell division and ther

is, of course, some changes in cell size; but stage of

growth of algae is not =-=- what I'm trying to say is it's

| not really a viable way of picturing algal biology, per

se, in terms of the phytorlankton.
Q How about the blue/green algae?

A Well, the same thing there, except for

possibly colony development, and that is, sizes of colonies

change with time as the individuals within those colonies

multiply: but the average individual would be about the
same size, more or less.

0
-

Okay, and didn't you say that to be conservative

' you assumed a hundred percent of the slightly higher forms

2f life would die, the larvae of fish?

A Yes. You would -=- It would certainly be

accepted practice to postulate 100 percent mortality for

the benefit of making some comparisons on potential impact

on the fishery:; but then I gualified that to say that data
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studies done, experiments done, can show a survivalshio
as high as 90 percent, depending "n the actual size of

the larval fish gocing through and entrainment and discharge

Q You are restricting that to the fish?

I'm also interested in all forms of life
between -~ the hierarchy between algae and bacteria up to
£ish.

A Wel., I just made brocad categorizations.

The hundred percent mortality figure is

usually only assumed £for larval fish themselves.
Q Okay.

Now, is it not true that the impact that this

|death rate, whatever it is, from going through the

condenser cooling system, upon the productivity of the
lake is going to depend upon the ability to reproduce
and recycle of the various ' icroorganisms and £fish?

A Yes, the ability of the system to withstand

'powerplant cropping will be dependent upon the turnover

lof water through the system with respect to regeneration

rates, generation time, this sort of thing, considering
the system as a whole.

Q What is the reproductive -- the time from birth
to the time of the ability to reproduce of a typical £fish

to be found in Allens Creek?
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A

Well, a typical fish. Specifically, you are

talking about ==

P

| bass?

A

3

Black bass; start off with that, largemouth

Sexual maturity would probably not be

reached before the second year in the largemouth black

bass.

Crappie?
Roughly the same.
Shad?

Shad could probably spawn by the end of their

first year.

Okay.

What's a typical life cycle for some of the

things that shad feed upon?

A

Well, some of the zocoplankton will have

many generations a year, lasting maybe as short as three

weeks or so.

It depends, of course, on what spe2cies you

about and temperatures and that sort of thing.

[1e]

MR. COPELAND: Your Honor, can I inguire if all

of this is going to the guestion of the effects of

o

1%,

.—4

h
’.‘.
r

ntrainment and impingement on aguatic productivity, because

I think it's objectionable.

It's not relevant to TexPirg's contention.
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MR. SCOTT: That's basically where I'm heading,

land I don't see anything that could be more ralevant.

We're not restricting this to fish, but it's
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