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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
.................. x
In the Matter of: X
GENERAL ELECTRIC COMPANY : Docket No. 50-70
$ Operating License

[Vallecitos Nuclear Center - ~ No. TR~-1

General Electric Test Reactor] s (Show Cause)
.................. x

Redwood Rocm,
Holiday Inn - Golden Gateway,
"an Ness at Pine,
San Francisco, California,
Wednesday, 10 June 1981.
The hearing in the above-entitled matter was
reconvened, pursuant to recess, at 8:30 a.m.
BEFCRE:
HERBERT GROSSMAN, Esqg., Chairman
Atomic Safety & Licensing RBoard Panel
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555
GEORGE A. FERGUSON, Ph.D., Member
HARRY FOREMAN, M.D , Ph.D., Member
APPEARANCES:

On behalf of the Nuclear Regulatory
Commission Staff:

DANIEL SWANSCON, Esqg.

RICEARD G. BACHMANN, Esqg.
Office of the Executive Legal Director
U.S. Nuclear Regulatory Commission
Washington, D. C.
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On behalf of the Intervenors Friends
of the Earth, et al.:

GLENN CADY, Esqg.
Carniato & Dodge
3708 Mt. Diablo Boulevard
Suite 300
Lafayette, California 94549

* * *

ALSERSCN IESCRTING SSMPANY, (NG

2223




W O ® N o e LN

- e
- O

2
/\*‘ﬂ 306 7T STREET, S.0. KEFORTERS BUTIDING, VASHINGTON, D.C. 2002% (202) S54-2248
~

o )

2224

=
P
jo
|t
|4

VOIR
WITNESSES: DIRECT DIRE CRCSS BCARD EDIRECT RECRO{
Joseph A. Martore )
Christian C. Nelson ) 2226 2255 2257
John F. Burdoin ) 2256
2259
Garrison Kost )
)
Richard Harding ) 2264 2294 2296
)
Richar¢ Meehan )
k] o *

EXHIBITS

EXHIBIT NO. FOR IDENTIFICATION IN EVIDENCE
!
Licensee No. 42 2301 !
Licensee No. 43 2301 :
* . N [

ALSERSSN ITPOATING STMPANY. NG



1-3 jwb

028 (202) S54-2048

00 TTH STREET, S.M. KECORTERS DULIDING, VASHINGTON, B, ¢,

20 -
4

W 0 N O LN

& 8 ¥ &6

15
1€
17
s
19

21

24

2225

PROCEEDINGS

(8:30 a.m.)

JUDGE GROSSEMAN: The eleventh day of the
hearing in the Show Cause proceeding is now in session.

It is my understanding, Mr. Edgar, that
Mr. Meehan has not yet arrived, but ought to be arriving
at about 9:30. 1Is that correct?

MR. EDGAR: That's correct.

JUDGE GROSSMAN: Okay. And since he is coming
in on one of those all-night coaches, it is my intention
of putting him on as soon as you say he is ready so he
doesn't have to sit here and wait for other testimony.

MR. EDGAR: And we are going to put Dr. Kost
up with him in case we get into the structural interface.
It.may well be more efficient to do it that way.

JUDGE GROSSMAN: That's fine.

MR. EDGAR: And we think that Mr. Harding

will be here, if there are any geological elements of

questioning and he could join that panel for that purpose.

JUDGE GROSSMAN: Thank you.

ALSERSSN FEICRATNG SSMPANY. ING
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Whereupon,
JOSEPH A. MARTORE,
CHRISTIAN C. NELSON,
and
JOHN F. BURDOIN
resumed the stand and, having been previously duly sworn,
were examined and testified further as follows.

JUDGE GROSSMAN: Would the panelists now,
the structural panel for NRC, pleas¢ state your names
again so the reporters have you correctly?

WITNESS MARTORE: Joseph A. Martore.

WITNESS NELSON: Christian C. Nelson.

WITNESS BURDOIN: John F. Burdein,
B=-u-r-d=-o-i-n.

JUDGE GROSSMAN: Thank you.

BOARD EXAMINATICN (resumed)

BY JUDGE GROSSMAN:

Q I had almost concluded my gquestioning

yesterday afternoon. I do have one or two more gquestions.

M%. BACHMANN: Judge Grossman?
BY JUDGE GROSSMAN:
Qe Mr. Nelson, we discussed yesterday the
possibility of simultaneous design-basis accident and
a seismic event which you responded to; bu% I hadn't

asked you whether the NRC had considered the possibility

ALSERSSN ITBARTING SSMPANY. INC
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of a des’7n basis accident occurring first, and then a
seismic event occurring. Could you respond to that?
Do you understand the question?

A (Witness Nelson) Yes, sir.

MR. BACHMANN: Judge Grossman, may I clarify
something that we were able to discuss last evening?

JUDGE GROSSMAN: Oh, fine. Yes, I would
appreciate it.

MR. BACHMANN: Your original gquestion
concerned the integrity of the containment structure, in
that it was not considered necessary to survive =-- for
the GETR to survive the seismic event. And then you
queried: Well, what would happen if you had a design
basis accident, assuming that the containment structure
had lost its integrity? And how did we justify not
taking this into account when analyzing tne seismic
svent? v

We checked it through, and Mr. Nelson has
a cogent explanation to give you. However, first I would
like to preface that with a reference to Appendix A of
Part 50 of 10 CFR.

There is a criterion two in Appendix A to
Part 50 of 10 CFR which talks about design bases for
protection against natural phencmenon. And then it says:

"Structures, systems, and components important to safety

ALSERSON ITBORTING SSMPANY. ING
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shall be designed to withstand the effects of natural
phenomena such as earthquakes." And then it goes con for
a few more. And then it says: "The design bases for
these structures, systems, and components shall reflect”
and part two says, "appropriate combinations of the
effects of normal and accident conditions with the
effects of the natural phencrena.”

Thizs would appear to require doing what you
suggested should be done. However, the introduction
to Appendix A says that: "These general design criteria
establish minimum requirements for the principal design
criteria for water-cooled nuclear power plants.”

It 1s the Staff's position =-- and then there
is a further discussion and definitions. It is the
Staff's position that this particular appendix is not a
requirement for a facility such as the GETR. Similar to
Part 100, we have used this as a guideline. But from a
legal standpoint, it is the Staff's posit.ion that we are
not required co do the simultaneous situaticns that would
apply in the case of an actual, say, 1000 megawatt power
plant.

Now Mr. Nelson has a further substantive
explanation as to why we chose not to apply these
simultanecus accident concitions.

JUDGE GROSSMAN: Fine. I appreciate your

ALSERSSN FLSARTING STMPANY. ING




1-7 jwb

00 TTH STRELT, S W, KEFORTERS OUTIDING, VASHTNCTON, D.C. 20024 (202) S54-2048

W 0 N W N e

kR = B

2229

telling me the legal standpoint, and I understand that
this issue involves both legal and technical considera-
tions, and it is very hard to separate them out. But
that is fine. I understand that you do have this legal
position now, and I will ask Mr. Nelson t ' also discuss
how the evaluation resulted in this type of procedure.

WITNESS NELSON: Yes, sir. The Staff
reviewed the justification for not seismically qualifying
certain equipment that was designated previously as
safety related -- for example, the containmant. We
considered several factors.

One, the differences between the GETR and
nuclear power plants, including the power level or
fission product inventory; the seismic scram system at
the General Electric Test Reactor; the lack of need for
cumplex systems to mitigate accidents; and the fact that
at operating temperature the GETR is subcooled at
atmospheric pressure.

The Staff's evaluation also found that the
loss of nonseismically qualified equipment, safety-
related equipment, within containment did not result in
releases which exceeded the Part 100 limits.

Furthermore, based on our review of accident
scenarios associated with design-basis events =-- and I

refer to “he Staff's Safety Evaluation Supporting Power

ALSESRSSN ITPOATING ITMRANY. INC
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Increase -- we determined that a seismic event would not
be a cause for such accidents.

Finally, it is the Staff's opinion that there
is no need to postulate or require that it be postulated
that two very low likelihood events be considered
simultaneously for design purposes.

BY JUDGE GROSSMAN:

Q Well, now that we've had thz situation
involving Three Mile Island in which the effects of a
design, or what may or may not have been a design-basis
accident, have heen prolonged and the reactor was not
in operating condition for quite some time, doesn't it
seem that the Staff might consider that -- should have
considered that possibility, too, in conjunction, or to
be followed by a seismic event?

Dec you understand my question? We're back to
the first question I raised. Let me rephrase it. id
the Staff take into account the possibility that there
might be first a design-~basis accident in which there was
then need to rely upnn the containment; and then

subsequently a seismic event which might breach the

containment?
A (Witness Nelson) VNo, we did not.
s} Now is there =-- What is the reason why you

didn't consider it? You didn't think of it? Or you didn't

ALSERSCN ITBCRATNS STMPRANY. INC
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think it was important? Or there was a legal basis for
not doing it? Cr any other possibility? Could you
explain to us?

A Well, I think there are two factors. One,
the legal basis, which Mr. Bachmann briefly discussed.
The second, what I just tried to present, is the logic
behind not requiring the two low likelihood events, the
desian basis event and the seismic event.

Q Simultaneousiy.

A Well, simultanoousiy or one right after the
other. I treat those both the same.

JUDGE GROSSMAN: Okayv, Mr. Bachmann, what

takes the place of Part 50 when it comes to a test reactor

of this size and used for this purpose?

MR. BACHMANN: I did not mean to imply that
Part 50 itsulf did not apply. What I was explaining was
the application of the criteria given in Appendix A to
Part 50, in which criterion two seemed to fit the
scenario that you were postulating in your question
yesterday. Excuse me just for a second.

JUDGE GROSSMAN: Sure.

(Counsel conferring.)

MR. BACHMANN: Basically, when you are
dealing with a test reactor of which there are only two

licensed in the United States =-- one at the National

ALSERSCN ITBARTING CTMPANY. (NG
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Bureau of Standards and the GETR -~ the NRC does not
really have specific regulations to apply to these.

We have a lot to do with large power reactors, but the
cesting facilities are such, I guess, an odd situation
that for the most part it is in the technical Staff's
judgment as to how they must be constructed and what
they must withstand.

As Mr. Nelson mentioned before, there are
significant differences, whole orders of magnitude as
far as power levels and fission inventories, and
pressures and temperatures between these. So to answer
your qu;ltion briefly, it is essentially a matter of
Staff judgment using Part 50 primarily as guidelines,
and not as specifically legally binding requirements.

JUDGE GROSSMAN: Well, then, doesn't that
lead to the position now that it is the Board's judgment
as to whether to apply Part 50 or to use it as an analogy?

(Counsel conferring.)

MR, BACEMANN: Let me just set the record
straight. Part 50 as a whole does apply.

JUDGE GROSSMAN: I'm sorry. I meant Appendix
A to Part 50 and the particular part that you mentioned.
I just didn't care to make it that specific. But the
question is: At this point in the proceeding, 1s it not

then the Board's responsibility to make that same

ALSERSCON IEBOATING SSMPANY. (NG
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determination for itself that the Staff has made for
itself, whether to apply those particular sections to
this situation?

MR. BACHMANN: In the sense of -= when you
say "apply," I would say in the sense of using it as
guidelines and requiring the Staff or the Licensee to
conform to these prior to a licensing, or in this case
an action of putting the reactor back in operation, yes,
I would have to say that it would be in the Board's
judgment. The Staff gives its opinion, but the Board
must judge based on the evidence presented here.

JUDGE GROSSMAN: By the way, just to clarify
the record, I didn't suggest that this should have been
done yesterday. If I di4, I didn't intend to suggest
that. I was asking what the St .ff's position was with
regard to it, and I wasn't suggesting that it do it one
way or the other.

I assume when we issue our decision we
will suggest one thing or another, but we certainly
have not reached any position on that.

BY JUDGE GROSSMAN:

Q Now, Mr, Nelson, did you gquantify at all
the probability of these events occurring simultaneously,
or close together?

A (Witness Nelson) The only quantification

ALSERSCSN IFEBORTING STVRANY. ING
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that was done was with respect to the seismic event,
which has already been discussed during this proceeding
as far as probability of occurrence. We did not quantify
the probability of the other design basis events or

the simultaneous =-- the probability of simultaneous
occurrence of both of them.

JUDGE GROSSMAN: Okay. I am finished with

MR. EDGAR: Judge Grossman, may I == I have
remained silent --

JUDGE GROSSMAN: Oh, certainly.

MR. EDGAR: =-- through practically all of
these discussions, and I would maintain that posture
for the near term. But I have scme strong views on
the subject that I will.present in my brief. I think
there are many factors that are in this record that can

be brought to bear on the ultimate judgment, and they

need to be integrated, and that can be done in the priefs.

So I just want to make it clear that that is why I have

hesitated.

ALSERSON ITIORTNG STMPANY. ING




JUDGE GROSSMAN: I only ask that you bring to
the Board's attention whatever position you think would be
a foundation for asking quest bns of the technical peopl &
But as far as argumentation goes, that is cer'ainl; unnecessary
at this point.

MR. EDGAR: Understocd.

JUDGE GROSSMAN: Aaything further from the Staff?

MR. BACHMANN: No, sir, not at this time.

JUDGE GROSSMAN: Okay. I have concluded my
questioning in this area, and Judge Ferguson has quéstions

now to the people.

JUDGE FERGUSON: Mr. Bachmann, let's start with
a quest ion to you. .

Did I understand you to say. just a moment ago
that this reactor and the one located at the Bureau of
Standards are unicue? Staff considers them unique a;'xd
there are no other reactors similar to these two?

MR. BACHMANN: Yes, sir, as iar as being
licensed by the NRC. I understand the Department of Energy ;
has some like tais, but tiiey are not licensed by us. These .

are the only two of that configuration and that rower level.i
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JUDGE FERGUSON: Could you tell us what the powerﬁ
level of the NBS reactor is? '
MR. BACHMANN: Well, of course the GETR is 50

meg awatts thermal, and the cne at Na.ional Bureau of
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standards is 10 megawatts thermal, and they have applied
for a power increase to 20 megawatts thermal.

JUDGE FERGUSON: And it's the Staff's position
there are no similar reactors in that power range that are
lirensed; is that correct?

MR. BACHMANN: Licensed by the NRC, yes, sir.
We have small research reactors of much less power range,
for instance, under 1 megawatt thermal. There are several
of those, but in this particular power range, those are the
only two.

BY JUDGE FERGUSON:

Q Let me turm to you, Mr. Martore, for just a
moment, and recall that last Friday, I believe, we had
bequn to discuss the effects, seismic effects on the
structure of the GE Test Reactor, and we sort of postponed
a discussion of soil-to-étructuretcoupl:hq. You had
indicated that yca would be able to tell us very briefly
something about that.

My question to you is this, and I would like for
you to be as brief as possible:

Would you review very briefly for us what
the Staff investigated in its analysis of the Licensee's
submissicn as regards the soil-to-structure coupling?

A (Witness Martore) When you say "investigated,"”

do you mean the type of review that the Staff did of GE's

ALSERSCN FTIQRTING SSMPANY. INC
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ar2-3
1] work?
2 Q r ~ you do any independent investigation of that
3 matter? Dic the Staff do any independent investigation?
- A The Staff did certain independent analyses to
S check the output at var ious steps of GE's work; tha: is to
s say, for example, we did our own analysis of the soil
7 springs that were used in the soil structure' interaction
8 analysis and interim steps such as that throughout the
9 design and analysis procedure.
10 Q Are you saying that you essentially reviewed
11 the analysis that the Licensee did?
124 A Essentially that's the role of the NRC Staff.
13 It's to review, to set the criteria, review the methodology,
14| the analysis, procedures, and then the results at various

18 steps and, of course, the final results and their

16! appl cabil ity. |
17 Q What I'm trying to get at, Mr. Martore, is
i whether or not there was any independent study made by the |
19 Staff, other than the review of what the Licensee proposed
<0 on th 8 particular point.

21 A The only independ emt studies were again calcula- ;

IO ITH STREET, S.4. KEPORTERS BUTIDING, VASHIHGTON, D.C. 2002% (202) S54-204%

% tions at interim steps, but certa hly nc analysis as in depth

@ P as that done by GE.
Z3=
4 24 Q We have had some description of how that fairly

25 detai led study was done that I believe was discussed by Dr.

ALSERSSN ITBOATNG STMRANY. NG
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Kost and others, and I assume based on your statement and
your testimony that that was satisfactory; is that correct?

A Yes, sir, trat's correct. If I could add one
thing. This is similar to the type of review that the NRC
Staff does for -- or is common to the review NRC does for
other licenses f{or power reactors and for other similar
licenses.

The Staff perfomms basically an audit review
function.

Q Very good.

If that is the case, then let me incuire very
briefly intu .~other matter that perhaps you have reviewed
in the same way.

We have had some testimony about .water leve.s,
the ‘eplenishing of water in the event of a seismic event,’
and there has been testimony as regards the rate at which

water will be boiled off or evaporated. Did jou review

that?

X No, I did not. That was reviewed by our Systems
pecple.

Q Did your Systems people also review the effects

of heat on the reactor shield, or was that part of your
re. ew?
A The reactor shield? I'm not sure what you mean.

The vessel or the concrete core structure?

ALSEISCN ILEORTNG STMPANY, ING
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Q Well, let's call it the concrete core structure.
b That would have been part of my review.
Q Very good.

There was some discussion yesterday about that.
Do you recall that discussion?

A Yes, I do.

Q Then I can refer very briefly to some things
that were said. There was a discussion about the effects,
the radiation effects, on the concrete of the core shield,
and I think the testimony indicated that over the life of

the reactor, the shield has actually gotten stronger. Is

that also your belief?

A Yes, sir.
Q And could ycu tell us why it is your belief

that the shield gets stronger as it is irradiated?

A It is not my belief, or I did not mean to say |

{
that it gets stronger as it is irradiated. It is a property%
of concrete to increase -- its strength increases with time.?

Q ves, I think we understand that, but this is a |
pecul iar situation. Not only is time hardening the
concrete and cavsing it to strengthen, but there are other
effects present which may negate that.

Is it your testimony that in spite of thcse
other effects -- and I'm talking about the radiation f

effects -- the net effect is that the concrete has gotten ;

ALSERSCN ITBAATING TTMPANY. NG
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stronger or is stronger now than it was when it was first
laid?

A Yes, sir. It is my belief that the net area
or the significant part of the area of the concrete that
does resist the various loads does get stronger. That is
to say that if there were any effects from irradiation,

+hat that would be restricted to a smaller portion of the

concrete.

Q Presumably very close to the core; is-that
correct?

A Yes, sir.

Q All right. Perhaps we'll get back to you, Mr.

Martore, but I'd like to ask you a cuestion, Mr. Nelson,
regarding your testimony. I was a little perplexed. On

page 3 of your testimony, you state in your answer No. S

that:
"1f the equipment identified in Section

A satisfies the seismic design criteria for
the GETR site and remains cperable to the
extent described in Section A, tne reactor
core and irradiated material n the storage
canal will remain submerged in coolant, and
ade awately cooled during and following tfre

design basis seismic events.”

Now did vou have ¢ny guestion about the fact

ALSERSCN ITBCATING STMPANY. INT
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that the equipment would in fact satisfy the criteria in
Section A?
A (Witness Nelson) When Section A was written, it

was to verify the identification that had been made of

what equipment was safety-related and direct the engineering

review to the equipment that required seismic qualification.
Q What I'm asking you is, do you have any quest Dn
in your mind that the equipment will in fact satisfy the

criteria in Section AZ

A At this time, no, sir, there's no gquestion.
Q Wwhat do you mean by "at tiis time"?
A This equipment that needed seismic -- or needed

to be seismically qualif d was identified during the
initial phase or shortly after the General Electric Test
Reacdtor was shut down. At that time the proper seismic
design eiteria had not even been determined, and that's why
it's written in this fashion.

Q All right. I'm a little more confused now than
I was in the beginning. Is this answer something that you
answered a long time ago and it's not your answer now to
the question No. 5 that has been asked?

A No, I believe, first of all, it was a review
done a while ago, couple of years ago, and updated as
necessary.

But, secondly, the only purpose of Section A of

ALSERSCN ITIORTING STMPANY, NG
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the SER was to identify the equipment that should be seismica

qualified and not make a conclusion regarding its seism - -
qualification, and I believe that's all that statement

indicates.

The SER was written in, or this particular port n

of the SER was written in four sections, this being the

first.
Q In 1980, October 27, 1980; is that correct?
A Yes, sir. But it was -- Section A identified

the equipment that must be seismically qualified. Section
B discussed in detail the electrical aspects of the review.

Q I think that's clear, yes. But I'm only trying
to get your feeling or your answer to the 'question
that was asked in question No. 5 of you by the Staff,
presumably. What is your feeling today? '

A . It says written in the answer, if that equ ipment
flentified in Section A satisfies the seismic design
criteria, then the fuel will remain, you know, covered
and adequately cooled.

Q What, Mr. Nelson, is the Staff doing, based on
your understanding, to be sure that that equipment does in
fact satisfy the criteria in Section A? What will it do?

A As far as the functional criteria, and that is
that Qalves be operable or flow rates be established and

maintained, there are a number of items that are done or

ALSERSCN ICLBAATNG ISMPANY. INC
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have been done and will be done to assure that the equipment
functions as indicated.

One is reviewed from the seismic design basis
to assure that it's capable of perfoming its intended
function.

Secondly, we impose limits through technical
spec if ications to ensure that the functioning of the system
-- for example, flow rates, operability of electrical
valves -- are periodically checked to verify that these

equipmemts continue to operate as designed.

Q And this is done during your normal inspection
procedure?
A Yes, sir. The technical specifications will be

imposed before the GE Test Reactor resumes operation,
assuming that it does, and the compliance with technical
specifications and periocdic test and maintenance procedures
is verified by our Office of Inspection & Enforcement.

Q Yes, I understand.

Okay, following that same line, if I may, Mr.

Burdoin, there is a description of the seismic triggers.

A (Witness Burdoin) Yes.

Q And they are in the SER. As I understand
those seismic triggers, they are small coils that measure
acceleration. think it says they are three octagonal

coils, is that right, that move? Or are accelerated by an

ALSESSCN SESCARTING SSMPANY. INC
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event, a seismic event, and those are sort of electromechanid

type devices?

A There are three transducers that are electro-
magnetic.
Q Excuse me just a moment. Let me finish asking

the ‘quastion.

There is a discussion regarding the point at
which the seismic triggers will scram a reactor and that, I
think, is .0lg; is that correct?

A Yes.

Q What I want tc get at is that that trip point
is determined presumably by setting on an amplifier; is
that also correct?

A Yes.

Q And it can be changed by changing the setting of
the amplifier; is that correct?

A Yes, that's the way I understand it.

Q Very good. 2And I thought we had had testimony
earlier that these triggers had been gualified by the
manufacturer; B3 that correct?

A Seismically gualified, yes.

Q Okav. My question to you is -- and it concerns
-- relates to my concern about qualifications. Whose
statements do we take as regards equppment being qualified?

Do you know of the procedure by which these triggers will be

ALSESRSCN FESORTING SSMPANY. ING
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-= or the level at which these triggers will be operated
by seismic event -- how that level is routinely detemmined?

A Well, as I understand it, these triggers are
qualified up to .5gq.

Q Right.

A There is different methods of gqualifying them.
These being small devices, they can put them on a shaker

table and shake them.

Q Excuse me, Mr. Burdoin. I don't like to interrup

you, but really what I want to get at is, I am assuming
that the triggers have been)» walified before installat ©n
up to .5g oy the manufacturer. They are installed.
Scmehow the electronic circuitry is designed to trip to .
.0lg, but that set point' is determined by an adjustment of
an amplif ®er; is that correct?

A Yes.

Q My question is, what assures us that that
setting at which the triggers will operate will always be
.0lg? Do you understand my question?

A Well, these things are periodically checked
and calibrated to determine that the setting is still set

at that proper position.

3
i
i

Q Okay. Now how is that done? That is my questioni

A I can't give you the exact mechanics of it.

It's done periodically -- and when I say periodically, as I

ALSERSCN ITIAARTNG STMPANY. INC
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recall, it's checked annually and calibrated annually.
The setting, I think, is checked more frequently than that.

Q Do you think that that's a point that we all
should be concerned about?

R No, I don't think it's a point that we should be
too concerned about. I dcn't think you're going to find
this equi-ment drifting that much. You will £ind
electronic equipment will drift slightly, but it's not
going to drift from say .0lg up beyond e

Q And what's the basis of that statement, s ir?

A Well, the basis of that statement is that I have
been in this business a long time, and I know what drifts
in electronic eauipment can amount to, and you can expect
5 to 10 percent drift.

Q I see.

If a component in an amplifier in fact fails,
that would exceed the nomal drift that you are speaking
about; is that correct? It would not respond?

A Possibly, ves. Not in every instance of a
failure would the drift exceed that, but depending upon
certain components.

Q There is a component that you can envision that
would fail and cause the drift to be more than that; is
that correct, more than .5g?

A I suppose soO.

ALSESSCN IT2ORTING STMRANY. INC
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Q Well, let's assume that that one fails, and
that's the case that I'm concerned about, and that point
seems to indicate to me that it's important to calibrate
thes®  struments regularly or periodically, to use your
word, and I was really concerned about how that was done.

But is it your testimony that you carnot in

fact testify to that?

A As to how it's done, no, I can't.

Q Is there anyone on the panel who can?

B I doubt it.

Q Okay. What will be in NRC's licensing and

inspection by the licensing and inspection team to be

certain that this is done?

A Well, the tech specs require that the calibration

be done annually, and as I stated earlier, the checking is
done more frequently. Tech spec requirement is just that,
a requirement, in that the Licensee has to conform to it.
And records are checked periodically in audits by the
NRC to determine that these things indeed are done.

If they are found that they are not done, then
they are in noncompliance and they are not in accordance
with tech specs, and then they are subject toO action.

Q I think that's a very general statement, and
I can't disagree with it, Mr. Burdoin, but I'm a little

uneasy, I guess, at this particular point to feel or to
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understand that no one here can tell us in fact how that
calibration is done. I am concerned about it. I thiix it
is an important point.

A (Witness Nelson) Excuse me, your Honor. I'd
like to just add something. I can't add that specif ic
deta i as to actually how the coils are moved annually, but
that is what would be required to check the output, whether
it is done by shaking or other means. That would be at the
annual check.

Periodically, at every reactor shutdown, which is

on the order of two to three weeks, they would check the
balance of the system beyond the detector, and I know

that they have obtained equipment from the manufacturer

of these things to do that annual check. I just don't know
exactly how they move the coils.

Q I would think, Mr. Nelson, that a certain motion
of the coil must give a certain output from the amplifier,
and that presumably is related to the acceleration.

All right, let me ask one question. We are
going back now to the boiling of the water, the evaporation
of the water after a seismic event, and the core has been
shut down. There are several statements in the SER that
indicate that water must be replenished at a certain rate.
I think the SER fays that the rerlenishment rate must be

1.96 or scmething like that gallons per minut2. I could

ALSERSCN FTBCRTING SSMPANY. INC
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possibly find that if I thumb through this quickly, but

does anyone on the ' panel have that number?

A Yes, sir. It's 2.44 gallons per minute.
Q Where will I find that in the SER?
A It's in Section 2-A of the October 27th SER.

I'll get the page number shortly.

Q Well, I have page A-2 of the October 27 SER, but
I don't see that number two point whatever it was you gave
us.

A The number is on Section E on page A-5. Also
the number is -- there are two components to that number.
There are two things which add up. That is the makeup |
required for the reactcr core itself, .8 gallons per minute,

which is on page A-2, and che makeup required for the

fuel storage canal, which is 1.64 gallons per minute. I'm

i

|

Q That, I believe, iz on A-2. %

A Yes, sir. But those values must be added togethe%

to find the system requirements for the fuel loading system,;

and that is to be supplied by each of two redundant systems.‘
Q Correct me if I'm wrong on this, but I thought

the Licensee's experts indicated that the fuel flood system

was capable of supplying two gallons per minute.
A I'm not aware of that. :

JUDGE FERGUSON: Mr. Edgar, do you have anyone --

ALSERSSN ITBQRATING STMPRANY. ING
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MR. EDGAR: Mr. Gilliland can answer that right
away, I think.

What is the capacity, flow capacity of the fuel
flooding system total, and then per tank?

MR. GILLILAND: Flow capacity?

JUDGE FERGUSON: The replenishment capacity
which may be equal to the flow capacity.

MR. GILLILAND: Let me state two values. The
design flow is in the vicinity of eight to nine gallons per
minute.We haven'tmeasured the system because it's not been
installed, so we don't actually know what the value is.

We believe it will be higher than that.

And the capacity of the reservoir is 100,000

gallons for earii of the two systems. There are two 50,000

gallon tanks. There are two 50,000 galiontanks in each of

two locations. So each leg has 100,000 gallons capacity,

each leg supplies a design flow rate of that value, although

the required value is much lower than that. And we will
be reducing the flow, controlling the flow, to meet the
design requirement as appropriate.

JUDGE FERGUSON: The replenishment rate is about
9 gallons per minute, did you say?

MR. GILLILAND: The design value, that is p pe
sizing and so forth, were based on that regquirement, and

the flow will be adjusted to meet the demand.

ARSERSLN ITRCRATING SSMPAN, ING
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JUDGE FERGUSON: I understand.

MR. GILLILAND: That is, it will be fixed, but
once we get the system in place and test it, then we'll be
in a position to =--

JUDGE FERGUSON: So it will more than adequately
satisfy the 2.44 gallons?

MR. GILLILAND: Yes, sir.

JUDGE FERGUSON: Fine.

BY JUDGE FERGUSON:

Q Now that 2.44, let's focus on that for just a
brief minute. That, you say, on page A-5 is the maximum
evaporation rate from irradiated fuel subsequent tc the

postulated canal and pool drainege.

Was that a correct reading of what's on page A-5?

’
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A (Witness Nelson) Yes, it is.

Qe My guestion is: When does that maximum ==
I guess that flow rate is determined by the rate at
which water is evaporated? 1Is that correct?

A Yes, it is, sir.

Q And when is that maximum evaporation
understood to occur after shutdown, after scram?

A The point at which maximum evaporation is
required and makeup is required to compensate for that
evaporation is the point where the water level reaches
the top of the core, or the stop of the stored fuel in
the storaae canal, which for the fuel stored in the
storage canal is approximately 30 hours after shutdown,
or about 24 or 25 hours after the seismic event. And
for the core, it is approximately 45 hours after the
seismic event.

Q Yes, but I don't think that really answers
my question. Perhaps I should ask the guestion again.
My question is: When will the maximum boiloff, or
evaporation take place after shutdown?

A The maximum evaporation would be =-- the
maximum heat input is immediately after shutdown.

Qe Immediately after shutdown?

A Yes, 3ir. And it decays from there. But it

is not needed as far as determining the required makeup

ALSERSSN ITICATING SSTMRANY. (NG




3-2 jwb
1
2
3
4
: 5
g ¢
§7
. 8
s
= 9
<
s 10
g n
=
: 12
<
<13
-
z 14
g 15
5.16
-
H
3 17
32 1g
E 1€
5
a 20
=
~ 21
H
)
bza
Z
< 2
25

2253

rate because there is already sufficient inventory of
coolant 1n the system.

JUDGE FERGUSON: All right. Thank you. I
have no further gquestions.

JUDGE GROSSMAN: Judge Foreman?

JUDGE FOREMAN: I don't have any questions of
this panel.

BY JUDGE GROSSMAN:

Q Mr. Martore, one guestion. You are familiar
with the soils under the reactor, are you?

RS (Witness Martore) To the extent that they
affect the soil/structure interaction analysis, yes, sir.

Q How would you describe the soils?

A The soils are Livermore gravels, I believe.
what I looked at was the properties that were given to
me by the geotechnical engineers, and then used that to
determine the spring constant properties that are used
in the analysis. So that I do not get directly involved
with the type of soils, but use the properties that are

given to me by the exper:s.

Q I see. And how would you describe Livermore
gravels?

A I'm not sure I understand the guestion.

Q Well, are they soft, hard? 1Is there any

other way of describing them?
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A Excuse me.

(Witnesses conferring.)

MR. BACHMANN: Chairman Grossman, may I make
a comment here, please, sir?

JUDGE GROSSMAN: Certainly.

MR. BACHEMANN: I don't believe that
Mr. Martore's expertise lies in descriptiocas of soils
as such, but merely in their interaction description by
means of mathematical engineering models. I might
point out, though, that on page five of the stipulation
in Section M and N, there is a scipulated =-- well,
there is a stipulation, for instance, "The base of the
GETR foundation mat which is located about 20 feet below
grade is underlain by very dense clay, sand, and gravel
with occasional layers of very dense sandy and/or
gravely c ay to a depth of seven feet."

Now if that is the type of gqualitative
description, all parties have agreed to that.

JUDGE GROSSMAN: That's fine, then. I
withdraw the gquestion, Mr. Martore.

Redirect?

MR. BACHMANN: May we have a short, five-
minute break to see if we need any redirect?

JUDGE GROSSMAN: Certainly.

MR. BACHMANN: Thank yocu.

ALSERSCSN ITBORTING SSMPANY. INC




3-4 iwb

300 7TH STREET, S.u. REVORTERS BUTIDING, VASHTHGTON, B, C. 20024 (202) S5%-2048

kK = B

15
16
17
'S
19
20
21

24

W 0 N O M LN

2255
(Recess. )
JUDGE GRCOSSMAN: Mr. Bachmann?
MR. BACHMANN: Yes, sir.
REDIRECT EXAMINATION
BY MR. BACHMANN:
Q Yes, sir. Previously Judge Ferguson had

asked Mr. Burdoin about the seismic triggers, and I
would like to adiress that in a brief gquestion to him.

Mr. Burdoin, you indicated to Judge
Fergusqn certain confidence levels you had in the seismic
triggers at the GETR reactor. Would you please expand a
bit on that? There seemed to have been some guestion as
to reliability.

A (Witness Burdoin: With regard to the confi-
dence that I have in thé operation of these devices,
Scuthern Cal Edison has had these devices in operation
at some 100 locations for a period of 10 years. In that
time, they have never experienced one failure for the
device to operate when it was required to.operate.

They were using these devices primarily to
operate -- to trigger and initiate the recorders.
Basically, that is my basis for confidence in them.

Secondly, we have two of these mounted there
at GETR, and if one fails to operate the other is

available to operate.

AlLSERSCN ITRCRTING STMPANY. INC
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The third issue, these are checked quarterly
and if there is a failure in the amplifier, it will be
picked up at that time.

That's all I have.

FURTHER ROARD EXAMINATION

BY JUDGE FERGUSON:

Q How will it be picked up, Mr. Burdoin?

A (Witness Burdoin) When they make their
quarterly check of the system, they will determine that
the amplifier is not working.

o That's a calibration procedure, right?

A Well, no. That's a checking procedure.
Calibrations are annually.

Q Well, let's not be confused by semantics.
First of all, let me say that I appreciate y»ur additional
statement. I hope my concern was clear. They may be
very reliable. =’ was interested in the level at which
the device is tripped, and the assurance that one has
that that level is in fact what we think it is.

A In the calibration that determines *the level
at which it trips, they use the calibrated voltage at
the input to the amplifier to calibrate the amplifier,
and the point at which it will trip at .0lg.

(Witnesses conferring.)

Q Did you have something further, Mr. Burdoin?

ALSERSCSN ITPAATING SSMPANY. ING
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A Well, at the calibraticn which I mentioned,
which is an annual operation, they use this calibrated
voltage input to the amplifier tc set the end trip set.
They also check the operation of the seismic switch itself
by blowing on it or moving the device so that it will
operate, and then initiate an operation.

At that time, the entire circuit is operating.

Q Well, I don't want to prolong this, Did
you have something to add, Mr. Nelson?

A (Witness Nelson) Yes, sir. I would just
like to try to clarify the sequence and timing of
testings to verify reliability of set points in this
case, the seismic triggers. Annually they will verify
that input motions comparable to a .0lg will move this
detector or these coils.

Q Wwhat is the driving force for those motions?

A This is a piece of equipment that the
manufacturer supplie..

Q I see.

A And more frequently they check that that
motion, the cutput from that motion, is the correct
value of signal to scram the reactor. And that is done
quarterly and, to a certain extent, after each shutdown
two to three weeks.

Q So the picture is that there is some

ALSERSCSN STSCATING STSMPANY. INC.
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mechanical signal generator, so to speak, that will
move the coils given amount; and that then is measured
in terms of the output signal? 1Is that correct?

A Yes, sir.

JUDGE FERGUSON: Thank you, Mr. Nelson.

Mr. Edgar, did you have anything that you
wanted to add?

MR. EDGAR: No, sir. I think that is the
sum and substance of what Mr. Gilliland had advised me.

JUDGE FERGUSON: I see. Thank you.

JUDGE GROSSMAN: Mr. Bachmann?

MR. BACHMANN: I have no other guestions,
your Honor. ’
JUDGE GROSSMAN: Mr. Cady?

MR. CADY: No questions.

JUDGE GROSSMAN: Mr. Edgar?

MR. EDGAR: I have one clarifying guestion.
RECROSS~-EXAMINATION

BY MR. EDGAR:

Q Mr. Martore, earlier on you were asked about
soil properties and the input you get from your geotech=-
nical experts. In regard to the structural analysis that
GE performed, that analysis performed by Dr. Kost, you
were the principal reviewer? Is that correct?

A (Witness Martore) Of the structural analysis,
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yes.

Q And in regard to the soil-bearing capacity
values used in that analysis, would your conclusions in
regard to the validity of the analysis be in the
affirmative if soil-bearing capacity value of a larger

value of 30 ksf were used?

A If a larger value than 20 ksf?
Q No, if a value of 30 ksf were used.
A Yes. My understanding is that the type of

analysis that were done was a reasonable and adequate
analysis. The question was brought up as to the strength
of the soils, and I would agree that if a soil strength
that was acceptable to the geotechnical experts of the
staff was used, that the type of analysis and proceduices
would be acceptable for the structural rgview.

MR. EDGAR: Thank you.

JUDGE GROSSMAN: Does that conclude the
direct and cross?

WITNESS MARTORE: Your Honcr, I had one
other clarification, if you require. Judge Ferguson
had asked on Friday if we could specify what the vertical
accelerations were and the amplification through the
structure. I did get that information. I am not sure
whether it is still of interest?

JUDGE FERGUSON: Please. Please give it to

ALSERSCN IETBORTIN T SSMPANY. INC
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us if you have it.

WITNESS MARTORE: As we said on Friday, for
the Calaveras event the vertical input acceleration
was two-thirds of the .75g. That then is amplified
through the structure to a small amount, to .8g as a
peak floor acceleration at the highest floor level; and

then the spectral accelerations are accordingly

amplified.
BOARD EXAMINATION
BY JUDGE FERGUSON:
Qe The numbers you have just given us, except

for the measured value on the Calaveras, are all
calculated numbers?

A (Witness Martore) Yes, sir. The input is
a design input which was specifiéd. And then the

speak floor acceleration of .8g was calculated

analytically.

Q I see.

A In addition, the spectral numbers are also
calculated.

Q2 If I remember correctly, there was a

measurement taken on the third floor, was there not, of
an acceleration?
A Yes, sir, during a recent event.

Q I see. Did that agree with the .8g that vou
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just mentioned?

A No. That would not agree because the input
to that specific event was not the same, of the same
magnitude or the same frequency content.

Q I meant proportional. That is, if you
scaled up presumably the value, would you get the .8?

A Okay. You may or may not get the same,
because the input to the base would not be the same.

The input that our design criteria requires is of
significant energy, and that is the Regulatory Guide
1.60 spectra.

So the event that actually shock the reactor
probably did not have the same energy content. That is
one of the aspects to the amplification. The other is,
I was n9t able to -- and I am not sure GE was able to
make the calculation, because there were not == I am
aware of no instruments at the base or at the free field
that could give you what the input was at that specific
event.

Q Mr. Martore, I am always trying to associate
calculated numbers with instrumental values, but you say
in this case there is no relationship, or none was
investigated?

A That's true. At the General Electric Test

Reactor, there was an instrument at the upper level, but
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I am not aware of an instrument at a lower level which
then could be used to make the ratio calculation that
you are suggesting.

The other point that I was trying to make
is: If we did have that lower level instrumental value
and tried to ratio it up, my judgment as an expert would
be that the calculated numbers that we are showing would
indicate a higher amplification in the calculations
because of the increased input energy content of the
input that we are requiring in our analysis.

Q So the .8g is a conservative number? Is
that correct?

A Yes, sir.

JUDGE FERGUSON: Thank you, Mr. Martore.

BY JUDGE FOREMAN:

2 I have a gquick guestion, sort of a catch=-up
question not direcily related to the subject this morning,
and it might better have been addressed to Dr. Vesely,
but I think Mr. Nelson might be able to speak to it.

This deals with the statement that
Ur. Vesely made that probabilities of occurrence of
tectonic events )£ 1.0.4 were not considered of great

concern to the NRC. But when the prcobability dropped
3

down to 10~ , then attention was directed to these matters.

-~

I am not sure I am quoting you correctly, but the gist of
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the thinking was this.

My question of you then, is: Have you had
occcasions where in your site analyses, analysis of sites
or other kinds of analyses in which you had to deal with =--
in which the probabilities for tectonic events indeed
were 10-3?

(Witnesses conferring.)

A (Witness Nelson) Your Honor, I don't think
I have enough information to answer that gquestion for
plants in general. Mr. Martore might be able to discuss
these aspects.

Qe I really don't want a long 2nswer. I just
wanted to know whether that ever really happens, for
example.

A (Witness Martore) The only point that I would
make is that the design seismic event that .we used in
this case, and that is typically used for power reactors,
is of a return period on the order of 1000 years, some-
thing in that range, which would be 10-3. And if you
look at the testimony that we offered and our safety
evaluation, I think the indications were tha% the
magnitude events on the Calaveras and Verona werc on
the order of a return period of 1 in 1000.

Q One in 1000? Or 1 in 10,000?

A One in 1000. The magnitudes were on that

ALSERSCN ITBORATING CSMPANY. ING
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order. So that would be 10-3.
o} I guess I don't understand that.
A (Witness Nelson) That number can't be

directly compared with the 10™% because the 10™¢ also
considered the likelihood of offset underneath the
reactor.

JUDGE.FOREMAN: I see.

JUDGE GROSSMAN: Thank you, gentlemen. You
are excused.

(Panel excused.)

JUDGE GROSSMAN: I believe now we are up
to Mr. Meehan's testimony?

MR. EDGAR: Yes. We would like to call
Mr. Meehan and Dr. Kost to the witness stand, and
Mr. Harding, if hé would join them.
Whereupon,

GARRISON KOST,
RICHARD HARDING,

and

RICHARD MEEHAN

were recalled as witnesses on behalf of the Licensee and,

having been previously duly sworn, were examined and
testified further as follows:
JUDGE GROSSMAN: Could you please state your

names for the reporter, again?
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WITNESS KOST: My name is Garrison Kost. I
am with Engineering Cecision Analysis Company, Palo Alto,
California.

WITNESS HARDING: Richard Harding, Earth
Sciences Associates, Palo Alto, California.

WITNESS MEEHAN: Richard Meehan, Earth
Sciences Associates, Palo Also.

JUDGE GROSSMAN: Judge Foreman?

BOARD EXAMINATION
BY JUDGE FOREMAN:

Q Mr. Meehan, first of all, I want you tc
know that I am aware that you have been flying all night
and I am sorry that it happened. I should ~ay that for
my purposes it would have been possible for you to have
been more comfortable, and it wouldn't have mattered
had you not arrived early this morning; later in the day
would have been all right. But in any event, I do
appreciate your coming -- we do.

I would like to start our discussion by
perhaps putting into context our concerns and why we
wanted to have you come back. Your findings, at least
to some of us on the Board, were at a minimum very

interesting. In a sense, I thought they were pretty

startling, personally, and significant, and also I believe

important. It is true that we have information from
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probabilistic studies that the likelihood cf an event
under the reactor is very low, but it is useful and

I think important to have that backed up by information
that is generated partly from data that is gathered
empirically and analyzed on a theoretical basis.

And in that sense, I consider at least, and
I think our other Board members do, that your testimony
is very, very important. We talked about this a great
deal among ourselves, and from time to time during the
course of this procgeding after you had provided your
information at Livermore.

We had asked in various ways -- sometimes
directly, sometimes obliquely =-- of the different expe:ts
on the panel relating tC your findings and your
conclusions; and admittedly only one of these is a soils
engineer, Dr. Pichumani, but a number of the cthers were
experienced geologists who were accustomed to cbserving
faults and were sensitive to fault descriptions and the
like, and we never wers able -- at least to my mind == toO
get a clear understandiag that any, perhaps there might
have been one, that any of these experienced geologists
were aware of the kind of analysis that you have done,
and I hope you will speak to that. And except fcr the
one instance of the Banca Sandrol in Nicuaraga, no one

had every had occasion to observe the phencmena.
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Now I am not surprised that they didn't,
because I realize the probability of a fault occurring
underneath the building, a large building, over the
world could be low, and occurring in very wide areas of
the world it wouldn't attract attention necessarily to

see 1f that would be happening.

ALSERSCM ITIQRTNG STMPANY. (NG




34 ard-1l 2267

And so we felt, particularly I felt, we'd like
to have more clarification as to how you came tO your
findings and your decisions, and in saying this, I hope
you recognize that we are laymen, and so that we may not be
able to ask directly pertinent searching gquestions to
illustrate your analysis.

So I am asking that you ad lib in providing your

information to enlighten us, in addition or even in the

W 00 N O W N e

20024 (2025 SSH-20M

place of specific gquestions that we ask of you.

-
o

Now in going on, let me tell you very briefly

-
-

my uaderstanding of your analyses and of the circumstances

0

that you have described. First of all, the phenomenon of
13 diversion of the thrust f£rom underneath the structure.

14 I think it's clear to me and you have made it quite clear

15 tha& to.a very large extent that's a function of the soil
16 characteristics beneath the structure.

7 A (Witness Meehan) Yes, that's true.

s Q And the nechanism by which the diversion comes

19 about stems from the fact that the weight of the structure

20 on the soil beneath the foundation of the structure

N0 TTH OSTHREET, S W, HREFORTERS BOLIDING, VASHTNGTON, b, ¢,

21 produces planes, that in reference to a whole series of
2 other planes beneath the structure are planes of least
aEEE% a resistance, and therefore the thrust that develops is
f" 24 diverted along the plane of least resistance.
25 R Yes.
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1 Q Let me just lay out a few things and then I'd
2 like you to sort of talk on urinterruptedly, and when you
3 are done, I will have other questions for clarification, and
41 maybe also my fellow Board members.
g 5 Your analysis to identify these planes of least
é 6] resistance -- and we didn't get this from you, but we got
§ 7 it from Dr. Pichumani -- involved a construct of a system
; 8§ of wedges. At least he indicated that that was a me+hod
; 9{ of analysis, and I attributed that to you.
% 10 Now you refer in your testimony, in Exhibit 22, '
g 11{ to a reference -- I believe it's reference No. 72. That i
g EZ{ r_cerence, at least here, wasn't available to me, so I !
; 13 wasn't able to pursue my concerns and investigations directl%
§ 14 from that, and so now I am approaching my guestions to you. %
i 13 Anyway, one of the statements that triggered my E
§ 16 curiosity and led me to want to inquire further of you was |
; 17 a statement on page 92 of your testimony. This is Exhibit
: '$ | 22 of General Electric -- Exhibit 1, excuse me, of General
é 19| Electric, and the statement says: |
E 20 "It should be noted that the analysis is
: 2l to specific conditions of the GETR, and would
ok not apply to lighter or wider findings." |
‘53555 a3 That I found very interesting and, in a sense, i
?i: 24 curious, whether by specif ic you mean unique to the GETR
25 and none other, or unigue to structures like the GETR, and ;
|
ALSERSSN ITBARTNG STMRANY. NG :
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so forth.

Well, with that kind of background, please
enlighten us in the fashion that you feel will be helpful to
us in our understanding, starting anywhere. You needn't
directly speak to the query I made in the beginning, unless
you choose to.

A Perhaps I could address two questions. One is
to attempt to explain in aimple terms what the physics of
this phenomenon are, in connection with my statement about
it not applying to lighter structures; and the other, to

talk about the availability or absence of other field

case histories that one might use to confirm the theoretical |
calculations that have been done.

In connection with the guestion of what was

really happening in the weight of the structure and the
theoretical influence of those things, I'm casting about in |
my mind for some sort of a simple analogy, and perhaps
this pitcher of water here in front of me might serve to
be a nuclear reactor, if you can visualize that, and let i
us imagine that beneath this tiblecloth there are two tables
and this happens to be sitting on the crack between two
tables, and we don't see the two tables because it's
covered by the tablecloth. And let us say that Mr. Harding
should raise his knees .o thit one of the tables rises with

respect to the other, so we have a little step here.
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My analysis is no more than attempting to look
at the physics of that and to ask the question of whether
the water pitcher would be willing to cantilever itself
such that part of it is hanging in air and the other part
is on the higher table or not.

My findings were that it depended on what the
table was made of. If the table were made out of what it
is made out of, there would be no question, a hard
substance, perhaps a rock-like substance that is strong
with respect to the weight of this pitcher.

On the other hand, I find it easy to imagine
that if in fact what was under this tablecloth were beach
sand, and if this.-were a relatively heavy p: tcher -- it
happens to be full of water -- that the beach sand would
not choose to produce this little stair step, but rather
would deform around the pitcher.

My analysis is no more than an attempt to apply

i
|
|
}

)

1
|
|
|
|
|
\

some sophomore physics to that problem, and ask the equation§

which result is produced.

|
]

|

In fact, I think it's also fairly easy to real ize

that if this were not full of water, but rather empty, that |

perhaps the sand would produce the cantilever condition.
So it would have to do with the weight of the
structure, too, and I simply solved some simple equations

that determine what the optimum failure plane would be for
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the material that we know exists underneath the GETR, and
asked those equations whether or not tne optimum failure
plane is under the reactor or not.

The answer we got -- I set this up on a little
computer, because I wanted to look 2% a couple of hundred
different failure planes and differer. load combinations,
and I was never able to cause the plane to come up under
tha reactor.

You might think of it as stair steps always that
troke off. That's another way to visualize the process.
It broke off and the break went around the side of the
reactor.

- So that, in what I hope is a reasonably clear
nutshell, is the process that I attempted to describe.

With respect to the ~availability of
large scale field evidence, I made considerable attempt to
find s me of that evidence, because I realized we were
dealing with theoretical calculations and it would be
dacirable to back these up with something that's actually
happened in the ground, and the kinds of analogies, in the
absence of having faults under nuclear reactors Or other
similar heavy structures, the kinds of analogies that I
thought appropriate were such things as perhaps a fault
with a heavy boulder lying on the ground. That would do

fine. That woull be an appropriate analogy. Or, likewise,
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perhaps rather than picking a fault, let us pick the toé

of the landslide, which for all intents and purposes is

a thrust fault, at least in the immediate vicinity of

the tce. he ground of the structure doesn't know the
difference, basically, and we macde some attempt to try

to find toes of landslides that may have come up underneath
heavy structures or heavy boulders or anything.

We were not too successful. Unfortunately, there
are not a large number of documented case histories. The
one other case that I think has some application here is
there was a large landslide that occurred in Anchorage,
Alaska in 1964, as a result of the 1964 earthquake. It was
a landslide probably about the size of this hotel, and
its toe was a thrust fault-like feature, and it came up
under a tank that I think was an oil tank =-=- possibly it
was a water tank -- but apparently a fairly heavy structure,

and locking at the photograph of this, it appeared that

there was a diversion of the thrust surface around the tank.

I would hardly call it a conclusive experiment,
and I had no other information aside from loocking at the
photograph. It's possible we have that photograph with us.

Q That was the landslide and it came along the
surface. It didn't occur beneath the building.
R The landslide tce went underground and then it

rose up. The landslide, perhaps in the position of Mr.

ALSERSSN ITBOATING STMRANY. INC
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1 Harding, created a thrust fault-like feature here that to
2 my mind was analogous to the fault condition we have.
3 I don't want to confuse this by talking about
4 landslides. It has notting to do with landslide vs. fault.
5 Q No, I realize that, but I guess I don't picture
6 the thrust that you're talking =-- that you're describing
7 in te landslide. That's a thrust that occurred beneath
8] the surface of the earth?
9 A Yes.
10 Q It disturbed the soils beneath the earth and
111 thrust below?
12 A I'm not sure how to go about showing you 1 |
13 ] picture of that.

14 - Q Okay, I don't need that.

15 o Oh, ves, there'is a figure in my testimony, or

186 in the testimony, on page 15.

17 A (Witness Harding) It's actually my testimony, I

'3 believe, page 15.

18 A (Witness Meenan) There's a picture of a diagram |

|

20 of the landslide. 1In the particular case that I had in mind,

2l there was a similar landslide and there happened to be an

100 TTH STHELT, S.0. REFORTERS BULIDING, VASHINGTON, D.C. 20024 (202) 854-2048

2 oil tank sitting on one of those things called a thrusting
— & toe. So I saw a certain analogy there. The thrusting of
7"( 24 the toe, it appeared from the photocraph, was diverted.

25 Thiz was my best success in terms of trying to |
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£ind an analogy for the case that --
Q And you're saying indeed the thrust was diverted
by the oil tank?
A It appears that way from the picture. That's

what we felt upon locking at the picture. The tank was not
tilted or seemed to be undisturbed. It's an aerial photo-
graph.

Q Was the force created by the landslide of such
magnitude that one would expect it to affect an oil tank
as heavy as it was? Are they forces comparable to a force

generated by an earthquake thrust?

A Yes. In both cases you might consider the force
irresistible from the standpoint of the -- the only
possibility would be for the thrust to be diverted around
the structure. The structure itself would not in either

case stop the landslide or the fault.

Q Well, go ahead with your story.
A That is my attempt to summarize the mechanics of
the process and tc summarize the results of my attempt to |

find analogous physical cases that might apply here.

Q Does it bother you for me to interrupt?
A Not at all. ;
Q Because maybe things would go faster and smoother)

if I did. It helps me think, anyway. f

Are there many instances of thrusts occurring

ALSERSON FWEORTING SSMEANY. INC
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in cities whe{g there are heavy buildings?

A Not that I'm aware of. The San Fernando earthquake
was a thrust fault. In fact, in many ways it was comparable
to this. It occurred -- much of it occurred in areas that
were underlain by soil, probably similar to the kind of
soil we have in this situation. It came up under guite a
few buildings. They were principally houses, streets,
curbs,relatively light buildings.

In all ases the fault was not troubled at all

by the existence of a structure. It would simply go right |

through the structure or lift the structure or break it in

half.

This was exactly what I would expect. If I had !

done a similar analysis using the same eguations, my answer

by the structure, unless the structure were somewhere above

|
I
would have been that the fault would not have been diverted %
i
3000 pounds per square foot, which is a quite heavy structure.
Unfortunately, I know of no analogy in San |
Fernando where the same weight conditions existed. The
GETR is a very heavy structure. It's equivalent to perhaps
a 30-story building or something like that.
Q Well, I mentioned that because in view of your
interest in theory =-- incidentally, are you the first to

propound this theory? Has it been applied in other places |

and so forth? That's the sense in which I'm asking.

ALSERSSM ITBORTING STMPANY. ING
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L The issue did arise, I believe, in connection
with either licensing or licensing studies several years
ago. There was an attempt to analyze the burial of a large
ring-like reactor structure, and the question was if there
were a strike-slip fault and this were buried in soil,
rather than rock, would the rigidity of the reactor contain-
ment be sufficient to cause the strike-slip fault to migrate
around the containment?

It's a tempting analogy. Those studies, by the
way, were carried out by Bechtel Corporation and some

-- Prof. Duncan, I believe, at the University of California,

and T believe they were conducted in support of a possible
buried nuclear power plant in the San Joaquin Valley.
They were trying to suggest a possible immunity from the

effects of deep faulting, provided they built the structure

strong encugh.
The analogy is more comparable to the Banco

Centrale case thau .t is to the thrust fault case; because
there titey were depending on the strength of the buried
structure to resist and divert the fault, and the physics
of that are slightly different. '

Q I mentioned city because in view of yocur interesti
in theory, and I'm sure you'd be one to look for examples |

that might illustrate or demonstrate your hypothesis or

buttress it. That would be a place to look, wouldn't it,
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in various urban areas?

A We don't have many thrust faults in urban areas
that I'm aware of. I think San Fernando is probably the
best one. We certainly reviewed the literature to find A

some analoéies.

Q Excuse me. Go ahead.
b1 I didn't understand.
Q I interrupted you asking about whether you'd

looked in urban areas, for example. Can you pick up your

train of thought?
A We reviewed the literature for both thrust faults

and strike-slip faults, but we did not find anything that

we considered applicable. !
I believe the Staff also made some review, and ;
they certainly urged us to try to £ind examples, too, but |
neither group was successful in coming up with anything thaté
£its this case exactly.
Q Do you want to go ahead, or do you want me tO ask |
ancther questicn then? Which would be helpful to you? |
A I think I've run out of an answer at this time.
Q I see. Okay. ;
I would, I guess at the risk of making things
difficult for myself, I would ask you to be a little more ‘
technical in describing your analysis, the wedge analysis and

|

how it works, and then tell us why these analyses -- this i
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analysis is specific for the GETR.
A Perhaps I could do tﬁat with a reference to

one of the figures in my testimony; if I may have about
15 seconds, I'll tiy to find that.

(Pause.)

Figure 51 on page 91 of my initial testimony.
One might imagine this as a simple experiment that could be
done in the laboratory. Unfortunately, it is not easily
done in the laboratory, for various complicated scale
factors.

If you were to visualize this as.a block of
sand and gravel being sgueezed by a vice, applying force F
to its two sides, in the absence of there being a structure
such as the GETR, the preferred cr optimum plane of failure

might well be the plane marked 2350.

Q Say that again. Why would it be the preferred
plane?
A We might analyze 2000 different planes of

orienta-ion and ask the analysis which plane takes the
least amount of force F to fa.l. When we have identified
the one that takes the least amount of force, we have
identified the plane that actually will fail.

Now having done that, we might =-- having
identified that most favorakle failure plane, most likely

failure plane, we might change the ground rules of the
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analysis by applying the weight of the structure, as I've
shown ha2re, at the location of the GETR, repeat the same
thing, and ask the analysis wiat now is the most favorable
plane, and this is what we've done by computer.

We have simply repeated the analysis for hundreds
of planes, and my approach was to try to find one that
came up under the reactor, given the properties of the soil,
to try to produce an unfavorable result.

This was the best I could do, in terms of
playing devil's advocate. The one I have illustrated here
is the least favorable case from the standpoint of the GETR
that I came up with, and I've shown only a few of the many
planes that were analyzed and the numbers that are written
next to the planes are the number of thousands cf pcunds
of force F that are required to cause the soil to move
alcng those planes.

The highest force, twenty-three hundred fifty
thousand pounds, 2 million pounds plus, is the one that
comes up under the GETR.

The lesser force is required to cause movement
along any of the other planes shown, and I might have shown
a lot more.

Therefore, I conclude from this, this being
the least favorable case, that I am unable to find a case

where the preferred failure plane is under the reactor.
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No matter how I locate the reactor anywhere on that diagram.
That, in a nutshell, is the basis for my conclu-
sion.
Q I guess a couple of things come to mind.
First of all, tell us a little more. Then you
didn't use the sc-called Rankin wedge analysis to do this?
What I'm asking you is how did you arrive at
these numbers? What sort of analyses? I know you fed a
program irto the computer, but what did you feed into the
computer to get out the result? What sort of analysis?

Wwhat sort of considerations were involved in the analysis

other than just the weight of the reactor bearing against

the force coming from the earthguake or the thrust? . i
A The ‘analysis was actually a standard analysis i
in soil mechanics, because we often wish to know the amount
of force F it will cause, that will be necessary for i
something to move in the ground.
We have run into this in many applications. If

we try to push a wall against the soil, and that happens

in civil engineering design in some cases.

Q You mean down?

A No, sideways.

Q Okay.

o We need to know what F is required to cause the

wall to start moving. Sometimes we bury things in the

ALSERSCN ITEARTING STMPANY. INC
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ground, we don't want them to move. We want to know hc.)v
much resistance they have against moving. The problem of
the tipping over of the telephone pole that's buried in
the ground is a similar problem to this. You need to know
what force F is required before the buried part of the
pole begins to rotate.

So the analytical technique is one that's been

used for about 150 vears in soil mechanics. It's a

W 0 N o W e

relatively common analysis.

-
o

The application of this particular problem is

—
-—

not common, of course.

12 So I would say the tools are c.mmon, the |

131 particular problem is uncommon.
I
14 What we need to perform the analysis is not only |
|
the weight of the structure, but we need information with ;

16 | respect to the soil properties, too. We need to know whether
17 the soil is saturated or unsaturated with groundwater. ?
i We need to know whether the load that's being applied, F |
19 is being applied very rapidly or very slowly. We need to é
20 know what the strength characteristics of the soil are.

21 That's a very important consideration. What we call the E
= friction angle of the soil is. This is a key consideration.i

3 Its significance, I think, is evident if you consider these

ﬁ 300 JTH STRELT, S. M. RUEPORTERS BUFEDING, VASHINGTON, B.C. 20024 (202) S54-2348
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241 blocks to be sliding blocks, and the friction angle of the |

y

25 soil would be equivalent to coefficient of friction between §
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blocks. I think you could almost visualiz- this as a
freshman physics problem in mechanics.

Q I guess what puzzles me is why it isn't the
friction between the particles of soil, rather than blocks
of soil.

A It is the friction between the particles of scil.

I used the block analogy, too.

Q It's not just chunks of earth beneath the reactor)

W @ N ! W N e

it's the individual particles that comprise the material

beneath the reactor, their cohesiveness or lack of

o~
- O

cochesiveness?

12 4 A Both their cohesiveness and their friction. ,

13 Each is a separate constituent of property. The science of |

4 how soil behaves is extremely well developed. There are
15 probably 10 professional journals, and 50,000 professionals

16 in the world who are in tuis field. It's a very large 5

17 part of the civil engineering curriculum. The entire

'3 technique and science has been in existence for about 50

19 years now. It is a major and fairly well developed field, ;
20 the issue of the behavior of soil under various kinds of

21 loading conditions. ;

00 ITH STRELT, S.0. REFORTERS BOTLDING, VASHINCTON, D.C. 20024 (202) S54-2348

2 There are many textbooks. Ic's probably 20 to E
== 23 40 percent of students in any civil engineering graduate |
f>7 24 school engineering program who specialize in this field.
25 Q You were laying out the various parameters
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of that influence or analyses that have to be factored into

the analyses.
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A Yes.
Q And I stopped you at one, the friction
between the blocks. ‘
A I should have said, between the soil
particles.
0 I'm sorry. I wasn't challenging you; I was

just trying to understand.

And then are you going on then to lay cut

more?

A No. Those are the principal properties
concerned.

Q And in that particular field, knowing those

properties cie can make calculations that lead to
predictions of behavior with a high degree of certainty?
A It depends on how well you know the
underlying parameters. I would say, the degree of
certainty in the field of soil mechanics is less than it
is i= say & .. uctural engineering, because we are dealing
with natural ma:cerials that tend to be more variable
as opposed to steel and concrete which we can manufacture
to tight specifications and control the properties of.
So it is less =-- in general, the results of analyses
are not as reliable as comparable simple structural
calculations.

2 But they are sufficiently reliable so that

ALSERSC N ITSCATING SSTMPANY. ING




5-2 jwd " 2285
. they are useful and can be used, I guess applying
- conservatisms, for putting buildings in and things like
3 that? I gather that must be so, because people do build
4 buildings and analyze soils and things do stay tcgether.
g 5 Am I right, then?
5 6 A Yes. The foundations of all major buildings
g 7 in many cities are on very soft soil, and their success
§ 8 is pretty much dependent on the results of analyses
: 9 like this. The entire City of Boston, for example, is
f 10 underlain by 200 feet of soft clay, and without these
g 1 kinds of analyses it wonld be very difficult to design
; 12 buildings.
; 13 Q Just out of curiocsity, what underlies San
§ 4 Francisco?
: 15 A San Francisce is underlain in somé areas by
; 16 hard rock; in other areas, by very soft mud.
% 17 Q Well, to get back -- I was making some notes,
: '3 but I was so intent in what you were saying that I can't
g 19 read back my wricing. It was the first of the parameters
E 20 that you said, or factored in in soil analyses,; and it
: 2 begins with a "g"-something. Do you recall what it was?
s A Groundwater level. The level of the ground-
@ 81 vater.
X 2 Q Groundwater. That's right. Now what is the
a3 likelihood of groundwater and groundwater changes in the
ALSERSCN ITBARTNG STMPANY. NG




5-3 jwb

o
< 300 ITH STREET, S.4. REFORTERS BUTIDING, VASHINCTON, B.C. 2002% (202) S54-204%

R A
it

~

W 0 N’ LN

— e
- O

¥

24

228F

GETR area influencing your conclusions? .s the hydrology
well-enough known, and is the groundwater =-- are the
groundwater levels s..ble over long periods of time so
that the changes need not be of concern in their effect
on the soil characteristics beneath the GETR

A I performed the analysis for both the
existence of groundwater and the absence of groundwater.
I get less favorable but still acceptable results for
the case of no grourdwater. That is a less favorable
case.

The case I have shown here I believe is for
no groundwater. However, it is highly probable that
there will always be groundwater beneath the GETR. In
fact, the groundwater is within a foot or two of the
base of the foundation. We did have one recors i:om the
past, several years ago, when there was a drought, when
it dropped as low as I believe 9 feet below the base of
the GETR. That is not low enough to put it in the
category of the "no groundwater" case. In the no
groundwater case the groundwater table would have to drop
30 or 40 feet below the level of the GETR.

I doubt whether in any historical time that
such a thing has ever occurred. It may have occurred in
ancient geologic time when climatic conditions were

different. I don't feel that the groundwater is a == I
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don't feel that I am dependent on a certuin set of
groundwater conditions to establish in my own mind the
adequacy of this aralysis.

Q Okay. Then pursuing further into the direction
that I felt I was going, you have outlined the parameters
that are involved in this soil analysis =--

A Yes.

Q -= in order to make calculations with respect to
the forces that are involved, the forces generated by the
weight of the GETR for example.

How do these interrelate? What sort of
equations, or what sort of relatiansh.ps do you develop
in crder to come out with numbers relating to the forces
that you describe here? Can you give us some idea? In
other words, I am asking you to go into a little more
technical detail than you have.

A Would it be helpful or appropriate to refer
to Reference 72? Is that part of the testimony?

MR. EDGAR: It is Exhibit No. 20 in the
Licensee's Exhibits.

JUDGE GROSSMAN: Mr. Meehan, I don't think
we want to be unfair to vou, but you have been up all
night on the plane. If that is already in the exhibits,
I don't think we ought to make you repeat it. 1Is it all

found there in that exhibit?

ALSERSCN ITBOATING TTMRANY. INC.
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WITNESS MEEHAN: I think perhaps Dr. Foreman
said he wanted to get a feel for the kind of calculation,
and if he referred to ‘he =-- I believe it is Appendix =--
it is the appendix to that exhibit, and tho equations
are written out there in I think fairly straightforward
terms. They are really not very difficult to follow, I
don't think.
JUDGE GROSSMAN: Okay. That's fine for our
purposes.
JUDGE FOREMAN: Well, I am not entirely sure
that it is.
BY JUDGE FOREMAN:
Q Is there any way for you to summarize tnem
in a sense to give me some understanding as to those

equations, other than just stating the equations as such?

A (Witness Meehan) They would be the comparable

kinds of equations that one would use if I were to tilt
the table and try to pull these things (indicating) or
push them up the hill or down the hill. They would
contain resolution of forces. It would be a matter of
combining imposed forces and gravitational forces, and
solving the equation of equilibrium to f£ind the unknown,
which would be the force that would be regquired to push
this thing, or cause the scil to move.

Q Just go through briefly those four forces,

ALSERSSN FEZARTING STMRANY. ING
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"

gravitational forces -- what were the others?

2 A Weight of the soil, and the strength

3 properties of the s0il, the location of the groundwater
4 table, the weight of the reactnr. Those would be the

5 inputs.

8 The output would be the force F shc.m on

7 Figure 1 required to =-- on Figure 51, I'm sorry =--

8 required to cause a movement for any one of the planes.
9 You would have to repeat it again and again for each

16 plane.

11 Q Okay. I %hink that gives me the general
12‘ idea. In fact, that is exactly what I wanted. I don't
13 really care the constants you put in, or how you weigh
14 them particularly, as you would explicitly in your

15 equaticns.

16 Now would you go ahead, then, and speak to
17 why these conditions are specific and GETR and don't

9 apply to other structures?

19 A The principal special condition that exists
20 at GETR in my view is the weight of the reactor. The

21 weight of the reactor is 4000 pounds per square foot.

00 ITH STHEET, S.U. KEFORTERS BUTIDING, VASHINGTON, © €. 2002% (202) 558-204%

2 The results are dependent on that., If they were 2000

63?=§ 3 pounds per square foot, the analysis would probably give
-
< 24 you an entirel.y different result. That information I

25 obtained from the structural engineers, and probably
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! Or. Kest could comment better than I could on the

: reliability of that sort of number.

3 Would you care to comment, Gary?

4 A (Witness Kost) I think we know the weight
£ 5| of the building very well. It is an easily calculated
5 6 number.
§ 7 A (Witness Meehan) The other parameters, the
é g groundwater I have previously discussed. The soil
; 91 properties we obtained from both the results of laboratory
{ 10 tests, the results of field tests, and also we can back-
g i1 figqure the soil properties by locking at the orientation
g 121 of failure planes that we can observe in the trenches
i 13 where faults were observed.
§ 1" So we.have basically three kinds of ways of
: 15 inferring the strgngth properties of the soil.

; 16 Q To the extent that these conditions are
? 17 appropriate for the GETR, would this sort of analysis
: 'S be used for other nuclear nower plants, given the soil
g 19 conditions that approximate those at GETR?
E 20 A I think they well might. As I mentioned
: 21 previously, I think some attempt has been made to use a
e similar analysis in connection wich buried =-- to try to
b{;ﬁq - tc determine whether buried plants mighz be immune from
X 2 faulting under eertain circumstances.
5 I am not == it probably hasn't been used a
ALSERSCN ILBOATNG STMPANY. INC
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great deal because ordinarily in siting new plants the
attempt is made to provide such a level of assurance
against the potential for faulting that no special
considerations have to be made of faulting.

Q They don't need the assurance that the
rupture Qill not occur beneath the plant? Is that what
you're saying?

A They would be required to settle the issue
on geologic grounds, thereby eliminating the need for
doing any special structural analyses. That has been my
experience.

Q So in that sense, this is why =-- that is why
this is the first time that it has come up in the hearings
such as this, because there hasn't been the need, or no

one has felt the necessity of making that sort of

calculation?
A I believe that's true.
Q And then once again, as I understand it, and

I think correctly, that this all ccmes abcut from well

recognized, long applied methods that are used for soil

analysis?
A That's true.
Q And that another competent, or other competent

soil engineers such as yourself would come up with the same

kind of analysis and consider that appropriate, that
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analysis appropriate, and would come up with the same

kinds of numbers as you? I am not doubting you at all.

I would just like to have this in the record, so to speak.

A I think that would be the case. I believe
the NRC Staff took a rather independent look at this. My
understanding is they came up with similar results. 1In
fact, I think they tried some other variations in the
analysis that I had not tried.

Q I thought that what their contribution was
was they reviewed what you did, and they talked about a
Rankin wedge analysis that I think was attributed to
your theory, but apparently it isn't. I may have misread
their testimony. And then they applied other parameters.
They gave different boundary coqditions ~= or if they
weren't boundary conditions, other numbers and found
that the conclusions that you drew would come out the
same way. That is my impression.

A I think that's correct.

Q Well, as far as I'm concerned, I am scotisfied
with what you had to say, and I thank you.

JUDGE GROSSMANM: I have nc guestions.
Judge Ferguson?
BY JUDGE FERGUSON:

Q Just a brief gquestion, Mr. Meehan. We

can conceive of an offset occurring beneath a building or

ALSERSCN FTICRATING SSMPANY. ING
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a structure in two ways. It can occur as an impulse,
impulsively; or it can occur over a very long period of
time. I would like to consider the impulsive type of
appearance as a result of .n earthquake, cracking due to
a sudden fault caused by an earthquake; and the other
one due to creeping motion.

Dc you feel that in the simple physics
equations that you referred to earlier that time would
be a parametcr that should be considered?

A (Witness Meehan) It quite definitely would
be a parameter tc be considered in a case where there
was groundwater present, which I believe is the main
case here. .

Q Why would the occurrence or not of .the
presence of groundwater affect what we're talking about?
A Because the soil that is saturated with

groundwater --

Q Excuse me. I don't want to interrupt you
too often, but I think I can understand that that of
course will affect the nature of the soil.

A Yes.

Q The yielding property of the soil. I don't
want to talk about that. I want to assume that there is
a soil of some consistency, and I simply want to ask

whether or not the rate of arrival of the offset would

ALSERSON ITIOATNG ITMPANY. INC
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give you different results in the analysis that you
described using the simple physics equations that you
referred to.
A In the case of a dry soil, there would be
a very slight difference, perhaps not more than a few
percent. In the case of the wet soil, the properties of
the soil as youv just poiated out would be affected by the
presence of water, and that would make it sensitive to
the rate of loading.
Qe Did you in fact consider those separate cases
in your analysis?
A Yes.
JUDGE FERGUSON: Okay. Thank you. I have
nothing further.
JUDGE GROSSMAN: Mr. Edgar?
MR. EDGAR: I have one item.
REDIRECT EXAMINATION
BY MR. EDGAR:
Q Mr. Meehan, one item. Have you done any
additional analyses in the scils area in regard to
examining soil bearing capacity value at about -- at

30 ksf?

A (Witness Meehan) Yes, I have done considerable !

work on that. Initially I attempted to approach this

entire problem by lcoking at it as a bhearing capacity

LLSERSCN TTBARTING STSMPANY. INC
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problem, and I achieved 2inilar results to what I
obtained by the Rankin wedge approach. I felt that
these results were convincing to me. However, the NRC
Staff had reservations about certain aspects of taat
apporoach. So I abandoned it As a means of dealing with
this particular question.

However, bearing capacity 13 also applicable,
as I understand it, to certain elements of the structural
analysis. So much of that work that I did was also
applicable in many discussions back and forth between
ourselves and the Staff with respect to appropriate
values of bearing capacity. So I have done a great deal
of work.

Q Have you done any work, and do you believe
chat 30 ksf is an appropriate value for soil bearing
capacity?

A I personally believe that the bearing
capacity is quite a bit lower than 30 ksf. For
structural purpcses I understand that 30 ksf is a conser-
vative number. I believe that it is definitely a
conservative number. I think the bearing capacity is
lower than 30 ksf.

(Pause.)

MR. EDGAR: I have no further gquestions.

JUDGE GROSSMAN Mr. Cadyv?

ALSERSCN ITIORTING ISMPANY, NG
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MR. CADY: I have no questions.
JUDGE GROSSMAN: Mr. Bachmann?
MR. BACHMANN: Yes, sir, just to clear up
one point on the record.
RECROSS-EXAMINATION
BY MR. BACHMANN:
Q Mr. Meehan, in answer to one of Judge

Foreman's questions, the way it was answered, which I

W O N O WL N e

believe was in the negative, indicated that your fault

10 pland analysis did not utilize the concept of a Rankin
2 wedge, and I believe it dces. Is that correct?

2 A (Witness Meehan) It quite definitely does.
13 MR. BACHMANN: Thank veou. No further

4 questions.

JUDGE GROSSMAN: Thank you, gentlemen. The
panel is dismissed and excused. Thank you.
17 (Panel excused.)
'3 JUDGE GROSSMAN: We have some housekeeping ==
19 JUDGE FOREMAN: Thank you, personally. I

20 hated to do this to you, but I do appreciate it.

ﬂ 100 7TH STREET, S.W. KCFORTERS BULLDING, VASHIHGTON, H.C. 20024 (202) S54-2348
&

21 JUDGE GROSSMAN: Okay. We do have some
2 housekeeping matters before we conclude. You had a
a\frﬂ'23 schedule in your stipulation which we adopted, and I
~u assume we are going to adhere to that schedule?
s MR. EDGAR: On our part, yes.

ALSERSCSN ITBORTING SSMPANY. (NG
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MR. SWANSON:: The parties did agree to
that schedule.

MR. CADY: Yes.

JUDGE GROSSMAN: Okay. The reccrd will be
closed June 26th. The Licensee's proposaed findings,
July 23rd. Intervenor's precposed findings, July 17th.
NRC Staff's proposed findings, July 24th. And the
Licensee's reply on July 3lst.

Is that correct? That is what is listed in
the stipulation.

MR. EDGAR: Yes.

MR. SWANSON: That's cor .ct.

MR. CADY: Yes.

MR. SWANSON: And we pointed out that in order
to meet those time limits, some sort of express mail
service would have to be used to ensure that the
succeeding parties had a chance to respond and would in
fact have a fair amount of time to do so.

JUDGE GROSSMAN: Okay. That's fine.

Then the next housekeeping matter is
Staff's Exhibit No. 7, I believe.

MR. SWANSON: Yes. That was received last
Friday. However, at that time I had indicated to the
parties that there was a difficulty in reproducing

exactly the chart that we have used as Staff Exhibit No. 7

ALSERSCN ITEOATING STMPANY. (NG
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1 during this proceeding. It was impossible tc photocopy
2 it. It was pasted to a solid sheet of cardboard. So
3 as I had indicated to the parties and the Board
4 previously, Dr. Herd and Dr. Brabb redrew lines as
g 3 accurately as they could to reproduce what in fact was
5 6 drawn during the hearing, and the reproducticn of that
g 7 copy is what I passed out today as Staff Exhibit No. 7.
§ 8 Now perhaps the parties would not want to ==
: 9 I don't know if there is a problem with the parties
i 10 agreeing to the drawing of lines now, or perhaps we
% 11 could set a date such as a week from now for the rarties
§ 124 to respond as to whether or not they have any problems
; 131 with it.
§ 14 . MR. EDGAR: I would prefer to do that. I
: 13 haven't reviewed it. .I would ask one question. There is
g 161 a little legend up in the top left-hand corner which
g 17 says "approximate distances." Dr. Brabb testified that
: '3 that included a mathematical absurdity. My question is:
g 13 Is the absurdity still present?
. MR. SWANSON: I believe so.
;: 2 MR. EDGAR: That is as per the original?
T2 MR. SWANSON: Yes. The only thing that
ig%fié = could be slightly different is in the redrawing of lines.
;‘) 2 There was a fair amount of drawing of lines on the
23 easel, I guess, during the proceeding, and they have

ALSERSSN FTBCRAT NG STMPANY. INC
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tried to reproduce those lines as accurately as possible.

My concern is that someone might try to
take measurements that were not testified to during the
hearing, and if there is a slight difference in the
linee, that could result in perhaps a different number.
So I guess what I would propecse is that we set a date,
perhaps the time the transcript corrections are due,
to indicate whether or not the parties have any objections
to the form of this exhibit.

JUDGE GROSSMAN: Do all parties agree?

MR. CADY: Yes, sir.

MR. EDGAR: Yes.

JUDGE GROSSMAN: Okay. Fire. That is what
we will do, then.

‘MR. SWANSON: And then of course the Staff
has I believe two other exhibits that we still have to
furnish copies of: the photographs of the Exhibit No. 5
series; and reproductions of the colored plates,
plates 1 through 11 of Figure 13 of the USGS input into
the Staff's Safety Evaluation of May 1980 that we have
yet to reproduce. We will do so upon returning.

JUDGE GROSSMAN: Okay. My recollection is
we admitted those subject to your producing the requisite
copies.

MR. SWANSON: That 1is correct.

ALSERS TN IEBARTING STMPANY. ING
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JUDGE GROSSMAN: Are there any other problems

with regard to exhibits, first?

MR. EDGAR: Yes. Two housekeeping items.
I would like to make an offer of two exhibits which our
review of the transcripts indicated we hadn't offered.
One is Exhibit No. 42, which is Dr. Kovatch's chart
illustrating velocity gradients of the Imperial Valley.
The second is Exhibit No. 43, which is a California
Division of Mines and Geology memorandum which reflects
a trip report of Octcber '77 to T-l. Incidentally, the
California Divisior. of Mines and Geology Report of
Geology is attached to Staff Exhibit No. l1-A, which is
the original SER.

JUDGE GROSSMAN: Mr. Cady?

MR. CADY: Intervenor has no objection to
the introduction of those exhibits.

MR. SWANSON: No objection.

JUDGE GROSSMAN: My recollection on Exhibit
No. 43 was that the only foundation laid was a somewhat
skeptical one with regard to that California report.
Isn't that basically correct, that Dr. Brabb seemed to
feel that the report was of almost no value?

MR. EDGAR: Well, no.

JUDGE GROSSMAN: Or of less than no value?

MR. EDGAR: I wouldn't leap to that conclusion.

ALSERSCN ILBCARATING STMAANY. ING
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JUDGE GROSSMAN: I can't focus right now on
the alternatives. As lorg as they are descriptive, I
doa't bold you to any particular form, as long as they
identify what you are referring to.

MR, CADY: I believe we still have open the
question of Glenn Barlow's testimony. Is the Board going
to make a ruling on this at this time? Or is that going to
come at a later date?

JUDGE GROSSMAN: I believe we have made our
ruling as to this hearing, and we indicated that we would
reconsider after the hearing, but I didn't mean at this
time. I meant when we are reviewing the briefs or the
proposed findings, so that our ruling stands. The testirony
is not admitted at this time.

MR. CADY: 1Is that not adnitted as an expert?

Is there a possibility it could be admitted on less than
expert reliability?

JUDGE GROSSMAN: As I understand it, there may
be some factual statements in there that might be admitted.
Would you care to respond to that, Mr. Swanson? Or Mr.
Edgar, first?

MR. EDGAR: Well, I don't see a distinction
conceptually, if it's in the record and admitted, it's
there for whatever it's worth.

Either way, it seems to me there is very little
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difference. If the Board does not consider Mr. Barlow to
be an expert and has excluded the testimony on those
grounds, at least for the time being, I don't see how the
admission of that on the grounds of some -- on che theory
that it is simply a statement of fact is proper.

It seems to me there is scme inconsistency, that

it's almost mutually exclusive, so that our inclination would

be that if the Board let it in, we would be prepared to

address it.

I mean the record is there. We have raised
the cbjection, but it would quite frankly not give us
pains if the Board admitted it as fact.

JUDGE GROSSMAN: Okay. We certainly don't mean

to imply that we would admit any of his cpinion as fact,

that that's His opinion. That's just in elfect back=-dooring

the opinion. But there may be some matters cf fact in
there that would be very difficult to igncre. But
certainly the parties would have an opportunity tc respond.
We certainly don't contemplate taking unfair advantage of
anyone by not permitting substantive response to something
that the parties =-- the other parties were not aware might
be admitted into the record.

Mr. Swanson?

MR. SWANSON: Yes. I do see a distinction,

that being that == although I am not prepared to argue it

LALSERSCON FTBOATING ISMPANY, INC
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in detail at this point. Boards in the past have drawn
distinctions between experts and nonexperts, and the libertiegs
that they may take in interpreting other expert opinion,
particularly in statements from other experts, interpreting
and relying upon, for example, scientific journals and
treatises. Experts have been accorded leeway in relying i
on other experts a. . interpreting other expert opinion.
Again, because of the very fact that they are
accorded the gtatus of experts, they are allowed to in
effect take great liberties with hearsay because of the

reliance of Boards upon their ability to make informed

judgments.

Now Mr. Barlow, of course, went through his |
testimeny line by line, indicating where he formed ;
conclusions and where he in fact relied on others. I
think I would have to go back and study tlL.ic more carefully,é
but there were many instances ‘here I believe le %ook
liberties which an expert perhaps wculd be allowed to
take liberties, but where in fact a nonexpert would not be
allowec to.

I am thinking here in the instances where he
relied upon statements. publicaticns and his interpretations;
of them, of other geologists. '

So I think there is a distinction that needs to

be kept in mind, and I think really to respond further, I

ALSERSSN ITICATING STMPANY. ING
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1 would have to get into detail and study his testimony again.
2 JUDGE GROSSMAN: There's no gquestion but that

3 the Board does have those distinctions in mind. Certainly
4] what would be classified as expert testimony, in which

5 an expert can rely on other opinion, would still not be

6 admitted under the Board's current ruling.

7 MR. SWANSON: I guess my point is, I'm not sure
8] there would be anything left if we started excluding those
9 things.

10 JUDGE GROSSMAN: I'm not sure there is, either,

11 but we are just dealing with the pcssibility, and I guess
12{ we will just have to deal with it when it arises. If

i3 there is anything that the Board sees that is the excepticn
4 to expert testimony.

15 Does that take care of all the housekeeping

16 | matters?

17 MR. CADY: VYes, sir, as far as Intervenors are

9 concerned, it's all taken care of. Thank you.

IO ITH STRELT, S.4. NREPORTERS BUTIDING, VASHIHGTON, D.C. 2002% (202) S54-2034%

19 MR. EDGAR: Nothing here, thank you.

20 JUDGE GROSSMAN: Mr. Swanson?

21 MR. SWANSON: Nothing.

=z JUDGE GROSSMAN: Okay. I guess that concludes

;@; 23 the hearing, and the record will be open, as we said,
b 24 until June 26th for the corrections and the other house-

25 keeping chores.

ALSERSCN ITBCATING CTSTMPANY. INC.
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Thank you very much, gentlemen. The hearing

is concluded.
(Whereupon, at 10:50 a.m,, the hearing

was concluded.)
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