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PROCEEDINGS
(9:30 a.m.)

CHAIPZAN SALZNAN:, Ladies and gentlemen, good morning.

Ny name is Richard Salzman. On my right is Dr. John Buck.
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On my left is Dr. W. Reed Johnson. Together we comprise

the Appea3; Board of the'United States Nuclear Regulatory

Commission, and we are convened this morning in San Luis

Obispo, California'o take additional evidence for the

application of Pacific Gas and Electric Company for a license

to operate the Diablo Canyon Nuclear Power Plant.

We are hearing this morning a very narrow and a very

technical matter. We have granted the motion of the

intervenors, the San Luis Obispo Mothers for Peace to reopen

the record so that we may consider evidence bearing on the

2, 15

c
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20
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design of this plant devised from recent seismic data obtain-

ed from an earthquake which occurred after —the evidence

rather was gathered after the record had closed.

The testimony this morning will in large measure be

given by expert witnesses and will involve mostly scientific
and geological questions, and as the acoustics in this hail
are, not all that they might be, we will need everyone'

cooperation so that the witnesses can hear the questions and

:r
"J > .24

the people can hear the answers.,

In this sort of proceeding for, those who are not

familiar with it, the testimony of the witnesses has already





been provided in written from to all the parties. Conse-

quently, it is subject to certain technical questions about

that testimony. We normally begin with cross examination.

Any resemblance between these proceedings and that which
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appears on television in "Perry Mason" will be accidental.

As I say, it is 'a highly technical matter, and we

would very much appreciate everyone being quite so that all
can hear.

l would like to begin at this point by having counsel

for all the parties formally introduce themselves and make

their appearances for the record. Zf counsel have business

cards, it would be wise to give them to the Reporter so the

ce
13

Reporter w' 1 have your preci se name and address and wi1 1

know where to send copies of the transcript if you want it
15'ailed to you.

Please make arrangements for the transcript with

17 .

the Reporter if you have not already done so.

All right. Counsel for the Applicant will be leading

Lsi p
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'he case this morning.

Mr. Norton, please give your name and the names of

your colleagues who accompany you.

MR. NORTON: Thank you, Mr. Salzman.
N

Bruce Norton representing Applicant Pacific Gas And

25

Electric, and with me at this table immediately to my left,
Mr. Ferbish and Phil Crane, counsel with PG&E, and Mr. Arcare

xVi EBS<4 RK+O'Ri.41 Cci'ctPAc4Yo ci4C.





from Phoenix, Arizona.

CHAIRMAN SALZMAN: Thank you, Mr. Norton.

All right. Counsel for the Intervenor, Mr.

Fleischaker.
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MR. FLEISCHAKER: Thank you, Mr. Chairman.

My name is David Fleischaker, and I am counsel for th

joint intervenors. On my immediate left is Mr. Richard
I

Hubbard who is a technical assistant, and on my further left
is Mr. Joe Reynolds who is also counsel for the joint inter-

venors from the Center of Law in the Public Znterest.

CHAZRMAN SALZMAN: Allwight:. Thank you, Mr.

Fleischaker, I would appreciate it in the future if yau

would speak a little louder, 'because I don't think it is

picking up properly.

All right. Counsel for the Governor of California,

Mr. Brown.

MR. BROWN: Mr. Salzman, I am Herbert H. Brown. I
am joined by.two colleagues, Mr. Byron S. Georgiou, who is

Legal Affairs Secretary to the Governor, and Mr. Lawrence

Cole Lanpher on my immediate left.
CHAIR~ SALZMAN: Thank you, Mr. Brown. And

counsel for Board witnesses, Mrs. Nordlinger.

MRS. NORDLINGER: My name is Marjorie Nordlinger.

I am from the Office of General Counsel 'at the Nuclear

Regulatory Commission here especially on behalf of the Board
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witnesses, Drs. Trifunac and Luco.

CHAIRMAN SALZMAN: Thank you.

And counsel for the Nuclear Regulatory Commission

staff, Mr. Olmstead.
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MR. OLMSTEAD: I am Mr. William Olmstead, Office of

Executive Legal Director, appearing on behalf of the NRC

staff,. Also on behalf of the staff this morning, on my left
Mr. Edward Ketchen, also of the Office of Executive Legal

Director, and our technical assistant at the table this

morning, nearest me on the left Dr. Robert Rothman, and at

the end of the table, Dr. Nathan Newmark.

12

13:

CHAIRMAN SALZMAN: Thank you, Mr. Olmstead.

We have five parties this, morning, and I wish to

>< ., ask, please, that there be no interruptions of the witness.

15; If one of the lawyers wishes to interrupt, please bring it
to my attention rather than just interrupting the testimony

]7 that is going on.

lg
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20

We will hear the witnesses in the order that we

indicated in our previous order of, October 6., I will ask

that they all be identified so the Court Reporter will'as
best .as possible know which witness is speaking. I would

".2

24

appreciate it, particularly when we start, that each witness

give his name when he speaks to make sure that the Court

Reporter attributes the right remark to the right individual.

Before I go any further with that, —yes, gentlemen,

Aa EBsci4 R~-QRT:4Q cciVtPAi4Y. /i4c





1 we have attempted to accommodate the people from.Me press,

2 and it was too dark in here for them to use their cameras

3 without some lights. I have allowed them to put the lights
' on, but, of course, we do not wish to interfere with the
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hearing if it is seriously bothering you. If so, I will ask

them if they cannot move the lights.
I mean, speak up. You are going to be on the stand

for a while. These gentlemen may of course leave in a

relatively short time. I don't know how interested they are

in seismology and geology for purposes of the press and

i
C3

n

11 television reporting.

12

13, can perhaps.

MR. SMITH: I think we can stand it as long as they

MR. FRASER: Zt bothers me.

CHAIRMAN SALZMAN: It bothers you? Is it, directly

16 in your eyes?

17

19,

20

MR. FRASER: Yes.

CHAIRMAN SAL'ZMAN: Can you move the light so it '

not. in the witness'yes, please?

Off the record.

21 (Discussion off the record. )

CHAIRMAN SALZMAN: Back on the record.

24

All right. As is usual when witnesses appear as a

panel, we will expect the witness who was directly involved

25 or most qualified to answer, unless counsel specifically
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wants an answer from a particular witness and explains why

that is really more necessary than letting the best qualified

person speak.

Because of the number of witnesses and the length of

the proceeding, we will be insistent that there be no

unnecessary cumulative or duplicative testimony —question-

ing, rather, or testimony, and we ask please —we will not

allow argumentation with the witnesses. The witnesses are

experts, and it has been my experience in a great many years

at the bar that arguing with witnesses in a public hearing

rarely gets- them to change their opinion. They will give

thei reasons for it', and you have the opportunity for rebut-

tal or to ask the basis for those reasons.

The Board will endeavor not to interrupt to the

extent that we can. However, the hearing is essentially for
II

our benefit since this our decision, and consequently if it
appears that you are not going to ask a ouestion that we think

is important or that the answers or not clear to us or

incomplete in our judgment, we may interject with a question.

In addition, when the witnesses are finished and the

cross examination and rebuttal is over, if there are any area

ce
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that are not fully covered or clear in our judgment, we may

ask a few questions at that point.

MR. FLEISCHAKER: Mr. Chairman.

CHAIEQJAN SALZMAN: One moment, please, when I am

At FBSOI4 P.~-CRT:4Q CCIVIPAi4Yo ti4C
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finished, Mr. P leischaker.
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Buck, Dr. Johnson, do you have anything further'?

DR. JOHNSON: No.

DR. BUCK: No.

CHAIEQIAN SALZMAN: All right. Before we begin with

the hearing do any counsel have preliminary matters'?

MR. FLEISCWXER: Mr.. Chairman, I have two preliminary

matters. First, I 'would like the Board to reconsider its
most recent order granting to the Applicant only the right
for rebuttal testimony.

In its order on August 26th in a footnote the 'Board

noted that or suggested, it seemed, that all the parties

might have the opportunity for rebuttal testimony if it were

necessary. I think it will be particularly necessary in this

proceeding because, first, all the parties pre-filed their

testimony simultaneously. Second, the Applicant has pre-

filed a model, a computer model to demonstrate the e ffects

of focusing on the expected strong ground motion amplitudes

at the Diablo Canyon site.
f

This is a model that none of us have seen before,

but Dr. Brune has spent an enormous. amount of t'me studying

23

24

that model. He has a lot of testimony that we think should

be on the record, and we think it is necessary to receive

that testimony for purposes of having a complet'e record.

So for those reasons I am going'o reauest the Board
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to reconsider its order granting to the Applicant only the

right for rebuttal testimony in granting to the Intervenors

3
and to a 1 1 other parties the right for rebutta 1 testimony .

CHAIRMAN SALZMAN: Mr. Fleishaker, one moment, please

7

8

9

10

Does anyone else care to be heard on this subject.?

Mr. Brown.
\

MR. BROWN: Thank you, Mr. Salzman.

h

CHAIRMAN SALZMAN: For purposes of people who don'

appreciate it, Mr. Herbert Brown is counsel to the Governor.

When I say "Mr. Brown," I am referring to the Governor's coun
I

rather than to the Governor himself.

el

12

13
I

MR. BROWN: Thank you.

We share Mr. Fleischaker's concern, Mr. Chairman,

and we indeed believe that this is an appropriate instance

for rebuttal testimony to be applied equally across the

17

1$

19

board.

I might suggest that in the filing by PGaE reference

was made to the provision of the regulations dealing with

the burden of proof. On close examination one will notice

that comes under the topic of motions.

Insofar as the decision on this is finally made, we

realize it is indeed a.matter left to the wisdom and discre-

~t

24

tion of this Board. Our view, however, is that although we

agree with Mr. 'Fleischaker that there 'should'be equal rebuttal

across the board for the parties, my personal feeling is

h
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that the Board may have acted a bit improvidently and

hastily in granting PGGE ' motion. We would ask that the

Board reconsider to the extent that it leave open the

question and that later during this week when we are clear

7

9

10

where this proceeding is going, when we really have a firm

grip on what the evidence is and where the p'ractical value

is to be, that a wise and fully informed judgment- might

better be rendered by the Board. And indeed, we think we

will have a better feel, too, on a basis for making our

suggestion.

CHAIRMAN SALZMAN: Thank you, Mr. Brown.

12 Mr. Norton, do you care to be heard'

MR. NORTON: Yes, Chairman S al.zman.

The motion that we filed had to do more with pro-

C'

15,
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19,
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20

'edure
than with substance. Zt was not my understanding

I

that the Board's ruling in any way precluded 'Xntervenors

from rebutting direct testimony that has been presented so

far in written form during their presentations here. at this

hearing.

As in any case when one party goes first, it has

the burden of proof. The party that goes second is doing

a combination of direct and rebuttal. They are in fact

rebutting what has been presented on direct.
We simply ask as the person or the party having

the burden of proof that we be allowed to rebut the direct
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and rebuttal of the Intervenors; and I believe that is the

spirit in which the Board assumed the motion, not that the

Intervenors would be in any way precluded from rebutting the

direct testimony that has been placed in evidence so far.
ice

pc
cv
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CHAIRMAN SALZNM: Thank you, Mr. Norton.

Mr. Olmstead ..
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OLMSTEAD: Yes. The staff does not see anything

inherently inconsistent between what the Board had in its
August 28 order, footnote 2, and what it provided in

its'ost

recent order, namely the idea of having some rebuttal

following cross examination as provided for and anticipated.

However, I think to act on this motion at this time

would be a bit premature, since 'it is not yet established

by the Applicant or any other party the relevance of the

particular study in question.

The Board has pointed out at the beginning of this
I

session that this is a very narrow, technical matter relating

to the Imperial Valley earthquake which occurred after the

closing of the record in this proceeding. To the extent

that that is being used by a party to try to bootstrap in

additional information unrelated to the Imperial Valley

earthquake, the .staff will object at the'appropriate time.

23

24

CHAIRMAN SALZKQJ: Mrs. Nordlinger.
I

MRS. NORDLINGER: Nothing.,
i

CHAIRMAN SALZP~: One moment.

A~EBsoc~l RK+QRc.NQ c i4P4i4Y, ii4c
1
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(Board conferring.)
CHAIRMAN SALZMAN: I will endeav'or once again to

3
indicate what it is that I thought we were doing . Obvious ly
we only got three different answers rather than four, so I

7'

9

10

12

suppose I have gotten somewhere.

To an extent I think Mr. Norton is correct that you

are given —everyone was given the case of the opposing

party, and you are entitled to put on rebuttal evidence now.

What I meant to say and what I think the Board meant to say

is simply that the Applicant does have the burden of proof,

and it will be entitled to close.

I don't think that this is a discussion worth

continuing in the abstract. The Board has no intention of

keeping out any relevant evidence bearing on the nine
T

technical questions we asked. If there is any question

about it, I 'm sure that any of you gentlemen wi1 1 be ab 1 e

17
'g

19 .

20

21
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23

24

to explain to us why you may wish to ask additional questions
I

or'erhaps go beyond it. But you will be able to offer
rebuttal testimony when your witnesses are on the stand.

All right. In any event let's decide this in specifi

cases rather than the abstract:.

Mr. Brown, I think you are right. All right. With

that, you said you had two matters, Mr. Fleischaker, is that

both of them?

MR. FLEISCHAKER: That was the first matter. The
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second matter is that I would request that the Board determine
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13;

for what reason Mr. Norton has requested that a subpoena

issue for Dr. Seed. Dr. Seed appeared at the previous

proceeding without subpoena. He is an applicant consultant,

and he has filed testimony, and I am at a loss as to under-

stand why in this case a subpoena was requested at this

late date.

CHAIRMtQ4 SALZc4IAN: I suppose you can possibly ask

that of the witness, Mr. Fleischaker, when he is on the stand

if that is really important, or you can ask quietly to find

out what it is from Mr. Norton. I suspect it may have

something to dowith the witness'mployment at the Universit

of California, but why don't you discuss. that when we take

a break with Mr. Norton and then ask the witness himself

if you really think that is required, although I am not sure

it is terribly relevant, sir.
17 Does anyone —Mrs. Nordlinger?

1$
\

19;

20
'1
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'7g

23

24

MRS. NORDLINGER: I have a preliminary matter,

Chairman Sal zman.

I would like to have some clarification for Drs.

Trifunac and Luco whether in calling them as Board witnesses

you contemplate that they provide you with any questions

that they might propose be asked of any of the parties, or

whether their service will be only in testifying.
(Board conferring.)





15

5

6

CHAIRMAN SALZMAN: Mrs. Nordlinger, I think we are

calling the gentlemen as Board witnesses for a number of

reasons. The main reason is simply to have them here and

to testify. If they have in the course of their testimony—

if they think that certain matters remain unanswered, they

should simply say so.

CV
Ct
i»i

7

8.

9

I am quite confident that the counsel for those

people, the completeness of whose presentation they are

questioning, will act quickly, we would hope, to fillin

f

H

'0

12

13 I

the testimony. I think it will be easiest to do it that

way.

MRS. NORDLINGER: F ine.

CHAIRMAN SALZMAN: Does anyone else have any pre--

liminary- matter
s?'R.

OLMSTEAD: Mr. Chairman, I have a small, matter.

16
'7

Before we left on Friday we received a new document related

to the Imperial Valley earthquake. Since putting it in the

1Q

I

19,

mail would have done me no good, I brought it here.

It is entitled NUREG CR-1665 and is called "Equipmen

p»C'0
'1

I

Response at the El Centro Steam Plant During the October 15',
I

1979 Imperial Valley Earthquake."

We have copies here available for the parties and

.~~'3 for the Board.

DR. BUCK: Who was this published by? Who was this

25 written by'?
»
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OLMSTEAD: Lawrence Livermore Laboratory, pre-

pared for the U.S. Nuclear Regulatory Commission, dated

October 1980.
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24

DR. BUCK: It is with a contract for NRC.

MR. OLMSTEAD: Yes, sir.
CHAIRMAN SALZMAN: Do you intend to rely on that

evidence here'? Do you intend to put it in? Do you intend
t

to of'fer it? Do you intend to ask that official notice be

taken of it?
MR. OLMSTEAD: What we would intend to do, I don'

believe it is necessary .for our case-in-chief, but since

it does relate to the very issue before this Board, it is

in the nature of a Board notification; and we do plan to

be able to make available to the Board people who are

knowledgeable about this study if necessary.

CHAIRMAN SALZMM: None of the parties have seen it
other than yourself.

MR. OLMSTEAD: I think they have the draft and were

aware of its preparation, but it was not available off the

press.

s ir.

CHAIRMAN SALZMAN: Do they all have it now?

MR. OLMSTEAD: I have it here to distribute to them,

CHAIRMAN SALZNM: Certainly there is nothing agains

you distributing it. When the time comes to use it some
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of the parties may have some questions about it being pre-

sented at this very late date, and they may wish to ask

permission to comment on it or any number of other things.
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But why don' you just distribute it now? If you are going

to use it in any way or any of the parties wish to use it,
we will have to look into it then.

MR. OLMSTEAD: Very good.

(Board conferring.)
MR. OLMSTEAD: Mr. Salzman.

CHAIRMAN SALZMAN: Yes, Mr . Olmstead.

MR. OLMSTEAD: Just for clarification, the draft
document was a part of Mr. Knight's testimony which is
scheduled later in this week.

Vl

C'5

16

17 .'

19,

20

21

CHAIRMAN SALZMAN: If any reference is going to

be made to the draft, we will expect you, to point out

whether there have been any„changes, particularly with any
I

signif icant changes.

I think we are ready to begin.

Mr. Norton, you have your witnesses?

NORTON: Yes, we have our witnesses.

CHAIRMAN SALZMAN: Would you introduce them, please,

and will the witnesses please stand?

23

24

25

MR. NORTON." Yes. Starting at the left end of.

the table we have Dr. Gerald Fraser.

DR. BUCK: I am having a great deal of trouble

Aa ~~%SON RK+QRi.NQ CCiVPANY. INC.
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hearing you. Is your microphone on?

MR. NORTON: Yes, it is.
DR. BUCK: That is better. You have to get up

airly close because I don't —for some reason I am just
not hearing your voice.

MR. NORTON: All right.
7

8

9

10

And next to Dr. Fraser is Dr.. Seed and Dr. Stewart

Smith, Dr. John Blume, and Mr. Robert Edwards who is a

senior geophysicist with Dr. Blume's company.

CHAIRMAN SALZMAN: Will the witnesses please stand

,12

13

'5:

16

and raise your right hands?

Whereupon,

GERALD F.RAS ER

H. BOLTON SEED

STEWART'MITH

JOHN BLUME

17

19,

20

ROBERT EDWARDS

were called as witnesses by counsel for the Applicant and,

having been first duly sworn by the Chairman, were examined

and testified as follows:

CHAIRMAN SALZMAN: The Reporter'will note that the

witnesses have been duly sworn.

~i

24

25

Mr. Norton, you may proceed.

MR. GEORGIOU: I thought we were going to have

opportunities to make a short opening statement to the Boar





19

"'.

CHAIBP~ SALZMAN: I understood you would do this

when the time came to produce your case, but I see no

reason to do it before you have your witnesses on the stand.

But would you wish to do it now for some special reason,

sar?
I

GEORGIOU: I think it is possible I will not

7'

9

10

be able to attend more than today or the early part of

tomorrow's proceeding and that the other counsel will be

here. I would like to make a statement if I could on behalf

of the Governor and the
state.'HAIRMAN

SALZMAN: Just one moment.

12

13 i

(Board conferring.)
I

CHAIRMAN SALZMAN: Mr. Georgiou, we would- be glad

to accommodate you, but in that case I think we'd better

15:

16

19;

20

'1'7g

25

ask whether all the people wish -- I,was going to ask Mr.
\

Norton if he had any opening statement to make, but we'l
let each counsel make a brief opening statement.

And I think, Mr. Norton, if you have any statement

to make, you might begin. We will then take the Intervenorq,

the Governor, and the staff.
Mr. Norton, do you have an opening statement, sir?

MR. NORTON: We had a brief one, but it does not

~ make any difference whether we present it or not.

CHAIRMAN SALZMAN: You can give it now if you wish,
'I

sir ~
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MR. NORTON: Xt is because of the October '15, l979

Imperial Valley earthquake that this hearing has been

necessitated, and that. earthquake was —at an MS magnitude

7

8.

9

10

of 6.9. The Hosgri postulated maximum earthquake is an MS

magnitude of 7. 5.

There is, of course, obvious differences in the sit s.
I

The Xmperial Valley, as all of the testimony that is before

this Board indicates, it is a deep sedimentary site while

C

I4

CO

I

Vl

C
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I
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13;
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17 .
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19

20 '.

21

23

24

Diablo Canyon is on rock in San Luis Obispo County.

Despite the differences in sites, some observations

can be made, some translational observations can be made

that one must always remember the differences in sites and

be careful in making direct relationships.
I

The data from imperial Valley we feel our testimony

will show that- it reflects the predictions, the earlier

predictions of our consultants regarding close-in ground

motion was indeed correct.

The data also, we feel very strongly and witnesses

will testify to':that effect, confirms the so-called Tow

effect which was subject to much debate at earlier hearings

Of particular interest in this earthquake was the response

of the El Centro Steam Plant which was designed at far,

far lower levels than any nuclear plant and particularly
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than at Diablo Canyon.
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The damage to the El Centro Steam Plant was very

minor, almost non-existent, did not seriously affect operatio

in any way, did not present any danger, serious health risk
'or anything else.

The structure of the El Centro Steam Plant serves

as an excellent measure of ground motion. It indeed respond-

ed to the earthquake.

As with any other event, any earthquake, one can

always pick and choose data points. They can then select

12

13 ',

only the information which aids their case and supports

their position, and they can make arguments.

What we think the 'experts that we have here today

and on the other panels have done is they have looked at

16

17

19

21

20

25

'~ 24

all of the data, not just one or two isolated pieces of data

but all of the data. They have looked at 'that data in a

realistic and reasonable manner. They have presented and

will continue to present to this Board different views as

to how to look at this data in a reasonable and realistic
manner.

The conclusion when= looking at all that data is
that the conservativeness and safety of Diablo Canyon has

been further assured.

That's all I have. Thank you.

CHAIRMAN SALZNAN: Thank you, Nr. Norton.

Mr. Georgiou. We'l just go across the room.
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MR. GEORGIOU: My name is Byron S. Georgiou, Legal

Affairs Secretary to the Governor of California, replacing

Tony Kline, who resigned to take the bench in San Francisco.
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Before the hearing begins, I would like to say a

few words on behalf of the Governor, and the 22 million

Californians we represent in the proceeding.

CHAIRMAN SALZMAN: Mr. Georgiou, your opening

statement is on the technical matters. I would appreciate-it

if you would confine your statement to what you are going

to show us today. Ther'e has been a full hearing on this, and

C
Cr

H

(8

12

13;

16'7

19

20

the Governor has made hisposition generally known. We have

a lot of witnesses.

MR. GEORGIOU: Mr. Chairman, my statement is short

It would take no .more than four.to five minutes. It just

attempts to place this hearing in something of a historical

perspective for the State of California. I think that it is

of importance to the Board.

MR. SALZMAN: You have four minutes, and you may

make your statement. There will only be one statement made

for the Governor. If that is what you wish to make, please

21 go ahead.

"..2

23

24

C'

MR. GEORGIOU: All parties agree that when granted

the license the Diablo plant can withstand the design basis

of earthquakes of magnitude 7.5 on the Hosgri fault, only

five kilometers oi less from the plant site. On the basis
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1. of the evidence that we and the other intervenors have

2 presented here in writing, and the evidence that has been

3 submitted by the applicant md the NRC staff in response to

vt

I

41
VS

i''
8

9

the nine thoughtful and searching cruestions that the Board

posed in June, we believe that this plant does not comply

with the safety reauirements of the Atomic Energy Act or the

regulations of the Nuclear Regulatory Commission.

The dispute in this proceeding. is not between

people who are pro-nuclear and anti-nuclear. The dispute

10 in this proceeding centers on whether the Diablo plant

11 does or does not pose an unacceptable risk to the health and

12

13 (

15:

safety of all California, and in particular to the residents

of this San Luis Obispo County, who would be most directly

affected by a nuclear accident resulting from seismic

activity on the Hosgri fault, zone.

The proceeding does not put nuclear power on trial, but

17 'n a way it does place the Nuclear Regulatory process on

1$
(

19;

trial. Before Three Mile Island, the VL RC assured the

public that the likelihood of a nuclear accident and

20 resulting core damage at a nuclear power plant was so small

21 as to be non-existent.
C'l

'72

23

24

The accident at, TMI not only destroyed that myth but

severely damaged the already tarnished reputation of the

VI. RC.

The President's Commission recommended a series of

AL KBHOIif RK+QRi.NQ CoiVIPAi'4Y. INC.
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actions designed in part to assist the NRC in abandoning its
previous role as a promoter of atomic energy, and developing

a genuinely neutral approach to the question of whether or

4 not a particular power plant ought or ought not to be

5

I

6
IA

7
rv

8

9

10

licensed.

Both the particular facts in this case and the accident

of history which brings to issue so soon after Three Ni.le

Zsland makes the Diablo Canyon case the most significant

licensing proceeding ever held by the Nuclear Regulatory

Commission, or its precedessor, the Atomic Energy Commission.

Had we known a decade ago what we know now about the

n

13;

location of the Hosgri fault and its capacity of generating

7.5 magnitude earthquakes, there is little- doubt that this

site wouldn't have been approved for a'nuclear power plant,
1,5

a

and not chosen seriously for consideration by the NRC.

However, both prior to and since the 1973 discovery of

the Hosgri, the applicant, Pacific Gas and Electric Company,

has spent the better part of $ 2 billion in construction,

considerable legal fees, etc. There are many people in this

room today, and millions of others who they represent, who

C
21 believe that despite the post-construction discovery of

the Hosgri fault, despite the tremendous advances in the

last decade in the science of seismology, indeed the grave
r

disks that the licensing of this plant would pose to the

health and safety of all California, that the Nuclear

Aa KBSQN RK>QR i.NQ C rr1PAi'4Y. /iNC
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Regulatory process is incapable of denying to PGaE a

license to operate Diablo.

Ef I shared that view, I would not be here

4 today as a lawyer representing to you the concerns of
vt
Pl
iv

I
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13
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the citizens of this state. We are heartened by your

decision to reopen the seismic issues in this matter for
further hearing. We applaud your courage in taking that

action.

You have before you the awesome task of first evaluatin

the highly technical scientific testimony that will be

presented to you this week. Second, reaching a decision.

that will have an inestimable impact on this community, and

its citizens. Third, articulating your conclusions in a

manner that will assure both the members of the public and

the representatives of the utility that. are here today that
i

their arguments were full'y heard, and carefully weighed be-

Ql

I
Ql

I

I

1$

19

20

21

"2

23

24

25

fore you reached your result.
Your task is even more difficult because we are in a

period of heightened public awareness- of the seismic hazards

associated with life in California. Recently the President

was moved by his aeri'al survey of the devastation caused

by the eruption of Mount St. Helene, to study with our

Federal, State and local governments emergency response

capability adequate to deal with the consequences of a

catastrophic earthquake in California.
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In the course of their review, the United States

2 Geological Survey disclosed that recent seismic data has

3 led the Survey to increase by a factor of 10, from one-half

percent to 5 percent per year its estimate of the probabilit

7

8

10

12

of a major earthquake in Southern California.
The Presidential study was completed last month,

and confirmed, what we in California already knew, that we

are woefully unprepared for a.major earthquake in California
once that could result in the loss of tens of thousands of

lives, and property damage in excess of $ 50 billion.
The extent of public acceptance of the conclusions

you reach will be affected also by the recent events which

cast doubt on previously established principles of seismic

structural design.

17 .

I

19

For example, one year ago this'month, during the

Imperial Valley earthquake, which vill be the subject of so

much of &is week's testimony, the Imperial 'County Services

Building, a building in which I personally transacted a grea$

deal of business during the years I lived in El Centro, was

20 destroyed and failed by an earthquake considerably smaller

21 than that which it was purportedly designed to vithstand.

In the over 25-year history of proceedings under

23
'4

the Atomic Energy Act; never has the Nuclear Regulatory

Commission, or 'its predecessor agency, denied to a utility
25 an operating license for a nuclear power plant. In this
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case we ask you to break that precedent.,

You face a difficult choice. This proceeding is

highly contested with emotion on all sides. We believe that

the testimony you will hear this week will be lead

inescapably to the conclusion that the seismic risks associ-

ated with the operation of this facility are inescapably

7

8

9

10

high, and the license should consequently be denied. The

nature of the proces's'ou pursue and the results you reach

in this hearing will define the public perception of the

capacity of this agency to protect the health and safety of

the people of this nation.

12

13;

15

16

We ask you in the language of the scientists to

take "an appropriately conservative position on the seismic

issues, to err, if there ever need be erred, on the side of
I

caution.

We believe that the evidence establishes that the

17 Diablo Canyon power plant-is a $ 2 billion mistake, and we

ask that he loss be borne by the Pacific Gas and Electric

Company who conceived of the plant, and not the people of

20

',21

12

the State of California.
We thank you. or your consideration.

1

(Applause.)

2I3

24

25

CHAIRMAN,SALZNM: We will be off the record for
r

just one 'moment.) h

r

(Discussion off-the-record.)
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7

8.

9

CHAIRMAN SALZMN: Mr. Fleischaker, did you wish

to be heard'?

MR. FLEISCHAKER: Thank you, Mr. Chairman.

My remarks will be brief. As you may have seen,

'I have been madly scribbling them out, because I did not

anticipate making an opening statement.

ln 1976, the USGS recommended, and the- staff
assigned a magnitude of 7.5 to the safe-shut down earth-

quake against which the safety. of the Diablo Canyon nuclear

10 power plant needs to be 'analyzed. Since that time the

applicant has sought to prove that the Diablo Canyon will
12. safely withstand the earthquake -- forces for a 7.5 magni-

13:. tude earthquake occurring on the Hosgri fault at approxi-
14'ately a distance of 5.8 kilometers from- the site.
15;

16

17

To date they have proved only that the plant can

.safely withstand a 6.5 magnitude earthquake, not a 7.5

magnitude earthquake.

In October l979, an earthquake occurred in the

19, Imperial Valley, producing a unique set of data describing

20 'he amplitude of strong ground motions close to the fault of

21 an earthquake rated between magnitudes 6.6 and 6.9. The

23

24

data confirms that the earthquake forces adopted in this
I

reanalysis represent the forces of a 6.5 magnitude earth-

quake.

25 Until the applicant can convincingly demonstrate
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that Diablo Canyon can safely ride out the earthquake

forces of. 745 magnitude earthquake, and today he has not,

no operating license can be granted.

4CC

C44

I

4CC

C2

Cii
C
Cii
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6-

7

8.

9

Thank you.

CHAIRMAN SALZMAN: Thank you, Mr. r leischaker.

.Olmstead, do you have an opening statement'
4

MR. OLMSTEAD: No, I don', sir.
CHAIRMAN SALZMAN: Thank you, Mr.; Olmstead.

Mrs. Nordlinger, do you wish to say anything?

10

12,

MRS . NORDLINGER:. No.

CHAIKCQJ SALZMAN: Mr. Norton.

MR. NORTON: Mr. Salzman, I know you are not

Cs

C

13'$

15

going to be very happy withus, but we have one preliminary

matter that was raised by the opening statement of the

Governor's counsel. That is precisely the question of

16

.17

lg
Vl

1,9,

20;

21
C

~ '?2

25

whether Governor Brown is., representing himself, or as sta-

ted in the opening statement--
CHAIRMAvV SALZMAN: Mr. Norton, I will just rule

that out- of order. Let's just continue with the matters

that are before us. We are quite aware of the issues in

the case, and we are quite aware of Governor Brown's views.

They are entitled to be heard, and we have heard them.

Let's continue with. this proceeding, and,with
i

4

I

what is called for, which is nine what we consider fairly
serious, and highly technical questions. We have a great
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number of people highly trained, and sitting around
I

waiting to tell us about them. 'We would very much like to

hear them.

5

6

7-

8.

9

10

11

12

13 I

Please go right to the direct case.

MR. NORTON: Very well.
DIRECT EZAMINATION

BY MR. NORTON:

Q Mr. Smith, there has been a great deal of testi-
mony submitted to this board regarding attenuation curves,

regarding prediction of ground motion near the fault.
However, in the testimony one sees different terms used,

such as epicentral distance, hypercentral distance, the

closest distance to the fault, etc.

16

17 .

Could you clarify for 0he board please the

definitions of those terms and how they are reflected in the

testimony.

CHAIRMAN SALZMAN: Before we reach that, Mr.

19 .

20

21

"..2

24

Norton, let me nave this clear. Have you.given copies of

all the testimony of your witnesses to the reporter?

Do your witnesses have any questions about the testimony,

any changes they wish to make at this point. We want to mak

sure that thisis all straightened out first before we go

to the substance of it.
MR. NORTON: We have provided copies, and we do

hare extra copies of the testimony here for the reporter.
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Do you want us to physically walk up and hand them to the

report?

CHAIRMAN SALZMAN: I want to be certain that the

reporter has two copies of the testimony.

MR. NORTON: We:.ihave that available.

CHAIRMAN SALZMAN: Thank you.

Will you please have your witnesses confirm that
I

the testimony is indeed their own?

MR. NORTON: May we do the corrections first?
10

12

CHAIRMAN SA'LZMAN: Please.

MR. NORTON: Perhaps we could start with Question

No. 1, and I will ask the panel if there are any corrections

(fl

a

13

15

16

to the written testimony as to Question No. 1. If we

could go from Dr. Fraser through Mr. Edwards, in that order,

and then we will go through the auestions that we have,

which are 1, 2, 3, 4 and 7.

17

1$

19:

CHAIRMAN SALZMAN:= Thank you, i~. Norton.

BY i~. NORTON:

Q Question No. 1, Dr. Fraser, I don't believe you

20 'ad any.

21 We will go to Dr. Seed?

Dr. Smi th?

23

'i-> 24

A (Witness Smi th) Yes.

Q Could you refer us, please,'o the page number
\ i

of ~ur testimony.
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A Page 1-3, line 26, now reads B equals 2.05. That

should be changed to B equals l. 51.

5

6

Q All right.
A On page 1.4, line 2, the end of line 2, I would

like to add the following words'fter the words "super-

imposed," "using fault distances as was done for the Sam

7

8

9

Curve. "

MR. FLEZSCHAKER: Mr. Chairman, could we get a

repeat of that, I did not catch it.
10

12

13

16
'7

'HAIRMAN
SALZMAN: Mr. Blume, could you nake that

statement again, Mr. Fleischaker didn'. catch the

addition.
MR. FLEZSCHAKER: I am looking for the place for

the insert also.

WITNESS SMITH: ,Page 1-4, at the end of line 2,

after the word "superimposed," we add the words "using

fault distances as was done for the Sam Curve."

On page 1-5, line 21, delete the word "than" at

19,. the end of the sentence, and insert after=Me words

20 "greater for" in the middle of that line "an 8 M or larger
21

2i 3y

24 transposed in the typing.
I

if 'any greater for 8 M or larger than 4 for 6.5 to 7

It should now read "If not much

than 4."

On the next line, 22, delete the words "4 and 8

M or larger." I might explain that what happened here got
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magnitude event.

On page 3-2,

3 Q Excuse me, Dr. Blume, is that question 3?

A Yes.

Q We will finish with Question 1, and then we will

7

8

9

10

go to Question 2, and then to Question 3.

A I am finished with Question l.
Q Question 2, are there any coxrections of the

testimony by any of. the witnesses?,

(Ho xesponse. )

13

16
'7

Q Question 3, are there any corrections? We will
start with the left-hand of the table, if anyone has

anything'?

Ne axe back again to you, Dr. Blume.

A (Witness Blume) Question 3, page 2, line,5,
the word "i»" should be deleted, and the word "or"

subs tituted.

On the same page, line 24, the word diagram

20

21

should be made singular.
On page 3-3, line 8, the word peak appeasr

twice. It should be deleted in both cases.

23

24 {No response. )

Axe thex e any changes by the panel on Question 4.

That is all on three.

Does anyone else have any changes to Question 3?
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A (Witness Fraser) On sage 1, Question 4, line
2

'"
12 of my testimony, the word "horizontal" should be

changed to read "vertical."
Page 2, line 17, the words "equal to" should be

4t
Pf
chic

I

V1

cv

chic

cv

7

8

9

10

replaced by controlled by.

Page 5, line 9,

should be replaced by for
these.

Also on page 5,

be replaced by 3 to 10.

the words "fo'r the" in line
9'ayeredrepresentations of

5

line 19, the word "ten" should

12,

Also on page 5, line 23, the word "vertical"
should be replaced. by vertical to horizontal ratios of

13

15:

peak.

Page 5, line 24, the two words "vertical
accelerations" should be replaced by the

corresponding'6

ratios.
17

'$

19;

Then E have one final correction. On page.

4-2, E have a new table with additional numbers on it that
I wish to submit.

c

I

20 'R. NORTON: Mr. Salzman, I talked to Mr. Fraser

about that. He has some additional numbers for that t'able.

Tt is not changing any o'f the numbers that are there. Xt

is adding some additional numbers. The easiest thing
would be, of course, to pass out copies of that'ale and

simply replace the figure rather than add the numbers.
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CHAIRMAN SALZMAN: I am assuming the numbers are

not changed on this sheet.

MR. NORTON: That is correct. They are still

C1

I

IA
VS

Cl
I

Fe

cv

5

6

7

8.

.9

good, but there are some additional numbers, and it is
a much neater presentation if the page replaced.

CHAIRMAVv. SALZMAN: Make sure, Mr. Norton, that

everyone gets a copy of the page.

Nill it be obvious to everyone what the changes

and additions are?

10 . MR. NORTON: It is just an addition. of numbers

12.

13,

and obviously you should keep both pages. Everyone one

should keep their old page, too, until they are satisfied
that they are the same.

15

CHAIRMAN SALZMAN: ~ Very well.
WITNESS FRASER: These are all the corrections

16

17;

1$

19:

20

I have.
\

CHAIRMAN SALZMAN: Thank you, Dr. Fraser.

Mr. Norton, anything further'?

MR. NORTON: Yes, sir.
CHAIRMAN SALZMAN: Are you going to give us

C'l

'21

24

25

copies of the pages also.

MR. NORTON: H

CHAIRMAN'SALZMAN: Do you need a minute?

MR. NORTON: Yes, it will only take a minute.

e had them stapled together with

the other changes'e made.

A4 KRsoN RK-QE.NQ c MPAiRY. fiRC'
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3

CHAIRMAN SALZ|.'AN;. Go ahead.

DR.: BUCK: The figures at issue are only the top

set of figures.
MR. NORTON: Yes.

vt

»»i
I

I believe that the last auestion for this
session is Question 7.

7

*8

9

Q

~ A

BY MR.'ORTON:

Do you.have any corrections to Question 4?

(Witness Blume) Yes, I have one simple one on

C

CD

n

C»

10

13:

page 5 of my testimony, line 7. The word "instrument"

should be deleted, and the word "building" should be

substituted.

Q Any place else?'

No.

~»

1A»D

16

17

Q ~ Moving to Question 7, does anyone have any

correction to the testimony in response to Question,7?

A (Witness Fraser) I do.

»4

QT

p»

19 .

20

21

Q Dr. Fraser.

A On Question 7, page 12, line 7, Diablo is
misspelled. It should end in an "o." Similarly on line

16, the same page, Diablo should end'.in an "o" instead

of an E.

25

DR. BUCK: Give me a moment, I have to get your
N

testimony out.

WITNESS FRASER: On page 12, on line 16'and
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line 7, Diablo is misspelled.

Then I have one additional correction. Figure 7-2

has an error in the figure, and the easiest way to deal

with this figure is to hand-out new figures. The error
is in the sheer weight and compression weight quality

7

8,

9.

10

11

12

13

'actor.
They are not what was used in the calculation.

Those figures are in error.
MR. NORTON: Mr. Salzman, what we have here is

the written testimony, and the new table corresponds to

the testimony.

MR. SALZMAN: Please be kind enough to pass it
out when you are, finished.

MR. NORTON: Do you have any other corrections,
Dr. Fraser?

WITNESS FBASER: No.

17

MR. NORTON: Does anyone else have any changes

or corrections on Question 7?

i%. NORIZ INGW:

MR. NORTON:

Could I have a copy as well?

I am sorry. I forgot that there
20

'1

was another party over there. We will supply them.

We are ready to proceed.

H~>Eqsc4 >~=-gR,.4C c-MPAi4Y. lI4c.
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19:

20
'1.

24

25

MR. NORTON: First I would like to ask —it
might save a lot of time if we had stipulations amongst all
the parties that the testimony submitted is indeed submitted

by th.'people who appear as the authors. I am willing to

stipulate that all the testimony be admitted into evidence

that has been submitted by all the witnesses.

CHAIRMAN SALZMAN: I think we will take it that,

you are referring only to your own witnesses.

MR. NORTON: I was referring to all of the wit-
nesses.

CHAIRMAN SALZMAN:I think we will take it group by

group, please. Your witnesses, I take it, these gentlemen

are prepared to state that it is their testimony.

MR. NORTON: Obviously, yes. Do you want to go

through this
CHAIRS SALZMAN: I don'0 think it will be

necessary, but I do wonder —let's see. The witnesses all
testified that they were in "an earlier hearing.

MR. NORTON: I don't believe Mr. Edwards

testified in the earlier hearing. Other than that, they

all did.
CHAIRMAN SALZMAN: The question is whether or not

there is any voi.r dire from the other counsel.

MR. NORTON: Qualifications were indeed submitted,

however, for Mr. Edwards in connection with this proceeding.
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10

They are in the testimony.

CHAIRMAN SALZMKN: Nr. Fleischaker, did you have

any voir dire at this point'2 The other witnesses I know

all testified and you inquired into their qualifications
at the earlier hearing.

MR. FLEISCHAKER: Nr. Chairman, I may have some

question as to Mr. Edwards'ualifications, but with

your permission I would like to leave that until we get

to question seven.

CHAIR1AN SALZMAN: No, I would like to get it,

12

13 (
I

15

I think, now and complete all the voir dire at this stage

because we are going to move on. One moment, please.

One moment, .please,

(Board conferring)
CHAIRMAN,SAL'ZMAN: We are dealing with question

Vl

Ql

I

16

17

21

1Q

19;

20

'2

seven now, Nr. Fleischaker.

MR. FLEISCHAEER: Nay I have a moment, please.

(Pause)

'HAIRMAN SALZMAN: Nr. Fleischaker, perhaps we

can help you by taking a five minute recess. We will start
once again in five minutes. I have 25 of 11:00. We will
start again at 20 of 11, gentlemen.

~ I'M
23

24

Thank you.

(Brief recess)

25 CHAIRMAN SALZMAN: On the record.

~
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MR. NORTON: Ne also, if you will recall, I
/

'elieve it was approximately 10 days or two weeks ago

sent out corrections to exhibit 1, which is a rather lengthy

report, and I wanted t.o make sure all of the parties got

t.hat and those pages have indeed been substituted in for
I

the original exhibit.
CHAIRS SALZMAN: The board received it.

Mr. Oldstead, did you receive it:?
I

MR. OLMSTEAD: Yes, sir.
CHAIRMAN SALZMAN: Mr. Fleischaker, did you get

g 11
g

12

.13 i

it'?

MR. FLEISCHAKER: Yes, sir.
CHAIRMAN . SALZMAN: Mr. Brown? Mr. Lanpher

a

i
9

Ql

Ca

15'

17

1Q

I

19

20
'1

?2

indicates you have it. I think everyone has it.
i

Mrs. Nordlinger, did you get: that from Mr. Trifunac and

Mr. Luco'?

MRS. NORDLINGER: Yes.

CHAIRMAN SALZp~: Thank you very much.

Continue, Mr. Norton.

MR. NORTON: I believe—
CHAIRMAN SALZMAN: It was Mr. Fleischaker on

voir dire.

23

24

MR. FLEISCHAKER: Thank you. I do have a few

auestions.
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BY MR. FLEISCHAKER:

3 Q Mr. Edwards, could you please describe the work

Vt

Pt

I

'IA

' 'you directed on modeling earthquake source mechanisms

for large magnitude earthquakes, maginitudes greater

than 5.5 local to derive site specific responses in terms

7

8.
cv

9

ci 10

of the amplitudes of accelerations, displacements, and

velocities for sites within the near field of the source

mechanism.

A 'Witness Edwards) Excus'e'e. Are you referring
C

I
CJ

11

12

13;

to something--

CHAIRMAN SALZMAN'ring the mike over right
over to you. Your voice is not carrying,

sir.'6

17

WITNESS EDWARDS: Are you referring to something

I have written in my qualifications?
BY MR. FLEISCHAKER:

Q If it is described in your qualifications, could

19 ..

you point out to me where it is and if it is not in your
ll

qualifications,„please feel free to further amplify. Let,

20 me repeat the question to you.

21

23

24

A Please.

Q Could you describe the work that you have

directed on the modeling of earthquake source mechanisms

for large magnitude earthquakes, magnitude locals greater
C

than 5.5 to derive site specific response spectra for sites
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within the near field of the source mechanism.

A I have directed no such efforts.
Q Have you participated in such efforts?

7

8

9

10

A Vi one in what I assume-you are referring to as

numerical modeling.

Q Either a numerical model or a computer model.

A I am taking those to mean the same thing in'this
context.

Q Okay. Have you ever published an article in the

scientific literature relating to the theory of earthquake

source mechanism?

12 A I have not.
13

'5

16

17

Q Have you ever published an article in the

scientific literature on seismic wave propagation theory?

A I was involved in co-authoring one paper which

is cited in my qualifications, I believe at the end.

Q Okay. I am sorry. I must be missing that

citation. Can you direct me to that in the personal

20

21

qualifications?
A I think I have a blank page myself here. Just

a moment, please.

23

24

25

'Payee)

Nr. Fleischaker, I am going to have to get my

original qualificati:ons; for some reason the third page

that, was there is missing and the title of the publication
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7

8

9

10

11

12

13

16

17

20
'1

23'4

25

was on that page..

DR. BUCK: I don't have that page in mine, either.
WITNESS EDWARDS: Could I get that at the next

available break ard present it to you?

CHAIRMAN SAL AN: You can take a moment to get

it now if you need it.
WITNESS EDWARDS: I am not sure if I have it

with me. I would have to look.

CHAIRMAN .SALZMAN, Mr. Norton, Mr. Edwards has

a problem. Can you help him, sir? Can you tell Mr. Norton

your problem, sir?
MR. NORTON: He is going to have to find it in

'l

his materials. I certainly do not have it.
CHAIRMAN SALZMAN. Mr.Edwards, it: would be

appropriate for you to find it now, sir.
WITNESS EDWARDS: I believe it was on the

'ompanyresume that I submitted as part of the qualifications
and I do not believe that I have it with me. The title was

"On the Dynamic Response of a Longitudinal Buried Cavity,"

or words to that effect, by Arthur Cariveau, John

Zanetti (Phonetic) and myself .

And it was submitted at an engineering conference

in Toronto, I believe, in 1978., But I would have to get you

the exact references. I am sorry I don't have it .with me..
I
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BY MR. FLEZSCHAKER:

Q That was a paper. that was submitted at a

conference that was not published in the scientific
literature; is that correct?

cv
I

ice

c
chic

cv

chic

7

8
i

9

A Zt was submitted at the conference. :I would have

to'heck whether it was submitted as part of a journal
as well. That was approximately two years ago.

Q Does that third page have other art.icles that you

have published?

10 A No g sir ~

I4

cpc

Q Have you ever published an article in the

12 scientific literature describing seismic wave propagation in

13; the near field of the source mechanism?

A No, sir.

~A

L~

c

15

. 17

1Q

~ 19,

20
'1

'Q'ave you everipublished an article in the

scientific literature related to ground motion synthesis
to calculate site specific response spectra from computer

simulations of earthquake mechanisms?

A No, sir.
MR. FLEISCHAKER: I have no further questions.
CHAIRMAN SALZMAN: Mr. Brown?

MR. BROWN: Thank you, Mr. Chairman.

23

24

BY MR. BROWN:
i

Q iver. Edwards, could you please tell t:he board
I

what .in your professional background and your professional
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experience might qualify you to address the theoretical
aspects of seismic focusing?

A For approximately the last five to six months

4 I have been —was asked by Dr. Bloom and have been

7

8

9

12

working under his general direction to examine the data

relating to near field motion and focusing in particular
on Diablo —excuse me —at the Imperial Valley site,
the Imperial Valley array, in particular the El Centro

array.

Q This was in connection with the preparation of
something for this hearing or was it not?

A It was partly in connection with the testimony

which I have submitted.

16

17

Q Have you published any papers or presented papers

which subsequently were subject to peer review dealing with
the question of theoretical aspects of seismic focusing?

A No, sir..

Q Are you famliar with Mr. Fraser's —Mr.

Edwards —I am sorry —what in the sicentific community

20: is referred to as the Castrov solution? j,'Phonetic)

21 Yes, sir.
Q Do you feel you have a working knowledge of that?

A I don't know exactly how to answer your question

about a working knowledge. I think I would have to find
25 out if I had a working knowledge of it.

AL ERSON 2KWRi.NG C iVIPAiRY. (AC
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dsp4-8 MR. BROWN: Thank you..

.CHAIRMAN SALZlQN: Mr. Olmstead?

vf
Pf
cv

I

In
i VI

cv

Cii

MR. OLMSTEAD: No questions.

CHAIRMAN SALZMAN: Mr. VL orton?

MR. NORTON: Again, Mr. Saltzman, I am not sure

h'ow 'you want to proceed. On getting the testimony into
evidence do you want to go through with each witness to

i

say, yes, it. is his testimony?

CHAIRMAN SALZliAN: I have had the —the witnesses

, 10 have said or at least I understood them to nod when I said

4

n

13;

15

16

17

that this is there testimony. I don't think there is any

question about that and nobody has objection to it.
'he question now, I wondered, do these two

U

gentlemen have —they have asked Mr. Edwards some

questions. I presume you want to offer his evidence as

expert testimony. They will have the opportunity to
i

cross examine and object and perhaps they will.
MR. NORTON: At this time; we would offer into

evidence the written testimony and attachments thereto of

the gentlemen on the panel at this time for questions one,

C'1 two, three, four, and seven.

CHAIRMAN SALZMAN: All right. One moment,

I23
I

24

Mr. Norton.

(Board 'conferring)

25 CHAIRMAN SALZi~GQl: Please continue,
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i'V

iii

C)

5'

7

8

9

10

12

13 ',

14.

15
.'7

t

MR. NORTON: May I have a ruling on my offer?
CHAIRMAN SALZTMAN: Is there any objection,

Mr. Fleischaker? Mr. Fleischaker, the testimony of the

five gentlemen here has'een offered into evidence, and

the question is: are there any objections to it. You are

first.
MR. FLEISCHMER: I have no objection.
CHAIRMAN SALZMAvV: All right. Mr. Brown?

MR. BROWN: We have no objection to the introduc-
'

tion of the testimony.

CHAIRMAN SALZMAN: All right. Mr. Olmstead?

MR. OLMSTEAD: No objection.
CHAIRMAN SALZMAN- All right. The testimony of

these gentlemen will be admitted as the applicant's evidence
i

in the direct case. And at this point I think we will offer
them for cross examination.

19

C:
C'

20
'1

24

25
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1

2

MR. NORTON'. No. Ne do have the question'that
I started with Dr. Smith with.

CHAIRMAN SALZMAN: You have additional direct
testimony?

MR. NORTON: Yes.

7

8

9

CHAIRMAN =-SALZMAN: All right. Please go ahead.

MR. LANPHER: I. would like if Mr. Norton maybe

preliminarily could describe what this additional direct
testimony is. I understand that all the direct testimony

10 was supposed to be prefiled.
CHAIRMAN SALZMAN: Mr. Norton?

12

13

'R. NORTON: I beliem I did that, but I will be

happy to do it again.

The testimony of not only our witnesses but the

intervenor's witnesses and the staff witnesses uses

17'9

20
'1

three terms whendiscussi.ng'aturation when talking about

'ttenuationcurves, and so on.

The three terms deal with distances from the

fault. One is hypocentral; one is epicentral; and one

is a term that is generally closest to the source, closest

so that fault, and that sort of thing.
".2 I think it would be best to have those terms

23

24

cleared up as to, you know, what they mean precisely.
I

CHAIRMAN SALZ&1AN: These are terms already used

in your witness's testimony?
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1

2

MR. NORTON: Absolutely, and in all of the other

witnesses'estimony. And what happens is we end up talking

3 about apples, oranges, and grapefruit.
CHAIRMAN SALZMAN: You can surely clear up how

your own witnesses may use those terms.

MR. NORTON: That is what we are about here.

7

8
I

9

CHAIRMAN SALZMAN:. That does not seem objectionab e,

does it'? Mr. Lanpher; I should think you would like
to know what his witnesses mean by those terms.

10 MR. LANPHER: E was planning to inquire into that
on cross examination.

12 CHAIRMAN SALZMAN: Well, why don't we just let
13; him explain.

Please go ahead, Mr. Norton.

BY MR. NORTON:

17

Q We would like to have you describe that subject

for the board, please.

19,

20

'xcuse me. Dr. Saltzman, we have, to aid in
this clarification, if you will, we have some

vu-graphs.'e

have two dozen copies of the vu-graphs. Obviously,

you will want to start marking these as exhibits. What

23

~ 24

number we want to start at —and we will offer them as

exhibits.
CHAlRMAN SALZMAN:: I think that will probably

.be the easiest way to do it. Does everyone else have a
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1

2

copy?

. MR. NORTON: We have them here to pass out. We

3 have 24 copies.

DR. BUCK: When you are talking about these

5

6

7

8

9

10

diagrams, would you make it very specific as to what it is
you are talking about and not point to something and say

"this," because I have had too marpproblems with the

transcript in the past, particularly this one, the

early transcripts of the licensing board hearing, knowing

which "what" they were pointing to in the testimony.

So I will please ask you to make it very clear

12 what you are talking about.

C4

13:

15:

MR. NORTON: We have tried to hold down on the

colors so we don't have people pointing to blue .lines- or

black lines.
16

* 17'R. BUCK: Not any of themshowed up in any color
when I got it.

CHAIRMAN SALZMAN: Shall we refer to these as

applicant's exhibits for identification, number one?

C'l

20

21

12

MR. NORTON: Yes.

CHAIRMAN SALZMAN: Give it to the reporter. Hake

sure he knows which is which.

23

24

MR. NORTON: I will label, those as we go in

my own writing on the bottom, and in that sense they'ill
25 not be as vu-graphs. They will have applicant's exhibit





50

1 number whatever on the bottom. Otherwise, they are

2 photocopies of the vu-graphs.

CHAIRMAN SALZMAN: Mark it applicant's exhibit
"4 number one for identification. I take it you do not

5 intend to offer these as substantive evidence, but merely

7

8

9

10

to clarify what your witness has already said.

MR. NORTON: I think they should be a part of the

record and offered as substantive evidence. If someone

has objection to it, they can make that objection to it.
I

CHAIRMAN SALZMAN: My problem is that I do not

wish to surprise the other people here. Your case was

12

13

'upposed to be in, sir.
If this is clarification, that- is one thing; if

14 you are making a new point that they have not had time to

15: study,,that: is a new problem.

16 MR. NORTON: I appreciate that. If they want

17: to make an argument of surprise as an objection, I presume

19;

20

'hey are capable of doing so at the time we offer it.
CHAIRMAN SALZMAN: All right.
MR. OLMSTEAD: I would like to ask a point of

21 clarification at this time. I think this is something that

is going to recur in the proceeding, and I would like'o
clear it up right now. I have talked to counsel for the

other parties, and I don't believe they have any objection.

But I think for the convenience of each party, as they have
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dsp4-13 witnesses on the stand, even though another party'

testimony is not in the record, there is going to be a lot
of reference to it in order to respond to different
questions.

PTn
I

IA
41
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5

6

7

8

9

10

13;

So I think it would be best to proceed on the

assumption that the evidence that we have received in
writing filed in advance will be offered in this proceeding

and the witnesses are able to testify to it as we go.

Otherwise, we will have to recall witnesses to
address the testimony at the time it is entered.

CHAIRMAN SALZNM: We will simply assume

tentatively that it is offered. Each party will be entitled
to object to any or all parts of it at the time it is made.

MR. OLMSTEAD: Very good.

15:. CHAIRMAN SALZMAN: Go ahead, Mr. Norton.
'»

One moment, please.

(Board conferring)

end 4
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CHAIRMAN SALZMAN: Mr. Norton.

Dr. Johnson reminds me we already have Applicant's

Exhibit 1 and considerably beyond it. Let's call it
Applicant's Exhibit R-l and hope we can keep it apart.

gC

Wr

vf

CLi

I

Vl

7

8

9

MR. NORTON: In other words, the "R" in front of

each number.

CHAIRMAN SALZMAN: Please. And this would go for
L

the other parties as well. The Governor has not introduced

seismic exhibits, but let's make it R anyway.

10. MR. NORTON: Thank you.

C
CJ

Ol
12

13,'

BY MR. NORTON: (Resuming)

''
Q Dr. Smith, please proceed.

16

17

19;

20

21

A (Witness Smith) Two of the important issues we

are going to address have to do with ground motion in the

Imperial Valley and the- question o'f how the ground motion

behaves close in to a. fault, the so-called saturation with

distance effect, and how ground motion scales with earthquake

magnitude.-

The basic data for this is recorded peak ground

23

24

25

acceleration during the October 15 earthcuake in the Imperial

Valley, and to interpret this data it is absolutely essential
I

to understand the definition of distance that, is used in

Aa FBSOi~l RK~QRi.NQ CCL'ilPAlLlY. liNC
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displaying the data.

2 (Slide.')

This is a prospective view to illustrate what

. an earthquake rupture surface might, appear as.

IA

Pt
chic

I

ice
Uc

chic

t4

cv

7

8

9

10

12

Q We are going to have to refer to this now. This

vu-graph you are referring to is Applicant's Exhibit R-1

and will be so labeled.

MR. LANPHER: We cannot. see when Dr. Smith is
standing up there from this angle.

WITNESS SMITH: Can you hear me if I. speak from

. this angleP

CHAIRMAN SALZMAN: No. I don't think the
audience'3

. can hear.

MR. NORTON: At the last hearings we had a portable

mike. That resolved th'at problem so that the speaker could

stand by the screen.

17

1Q

I

~ 19,

20

21"

moment.

out—

CHAIRMAN SALZMAN: I think we have one. Just a

MR. FLEISCHAKER: While we'e getting that mike

CHAIRMAN SALZMAN: Off the record for a moment

while we arrange the microphone.

23r~
24

(Discussion off the record.)

CHAIRMAN SALZMAN: We will resume.

Please give a copy to the Reporter.

rc'a Kjsoi8 RK+QR i.NQ c iVIPAiRY. liNC
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5

6

7

8

9

10

12

13;

15.:

17 .

1Q

19,

20

21

t~

24'ORTON:

Yes. Two copies to the Reporter.

WETNESS SMITH: This is a prospective drawing to

represent what an earthauake rupture might look like. This

plane is the fault surface to represent the fault surface

on which rupture will have taken place (Indicating). This

symbol labeled the hypocenter is to indicate the point of

first rupture on the fault surface (Indicating).

Current belief is that earthquakes progress as

either a continuous rupture or a series of individual rupture

events which start at an initial point and eventually rupture

over a surface that we call the fault surface.

This far field site is to indicate where one might

have a recording accelerograph to see what the ground motion

from an earthquake would be (Indicating) . Imagining this

in the earth, this upper surface being the upper surface of

the earth, we project up from the hypocenter to a point at

the surface above it. This is called the epicenter.

In this case the epicenter is at this end, and

the fault may have ruptured in this direction (Indicating) .

BY MR. NORTON: (Resuming)

Q I think we have to go back to Dr. Buck's warning,
I

and when we talk about this and this direction, you are

going to have to be, although we all understand it as we

sit here and listen to you and watch you, the record is,

very. difficult to read. So if you could perhaps back up
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and be as descriptive as possible using the words that

appear on the diagram.

5
4V

I

6-
VS

7
Pi

8

cv 9

c 10

n

13;

A In this case .the epicenter, which is directly
above the hypocenter, lies in the upper part, the upper

righthand part of the figure. In'his particular situation

I yet illustrated what would happen if the rupture were to

proceed from that in the direction down and to the right.
Now the question comes if one records strong motio

at this far field site and one wants to make a comparison

of the ground motion from this earthquake with that from

some other earthquake, it is important to know how far you

are from the earthquake source.

Several measures of that distance are possible.

The first is indicated by DE and is the distance from the

15:

16

17

7Q

f

19
,'0

'1

C

C'3

:~ 24

site to the epicenter. That is a surface measure from the

recording site to the point on the surface of the earth

directly'bove the point of first rupture of the earthquake.

Now, with small earthquakes there really is not

much distinction between these different measures of distance

because the earthquake can. be represented as a point source.

For the large earthquake, as I have intended to

represent here, one which has a multiple rupture or continuo

rupture, other possible def initions of distance are „,possible.i

The distance from the surface observation point down through

earth, a slant distance to the hypocenter, one would call
the
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the hypocentral distance.

A third definition of distance is that on the

surface from the recording site to the surface expression

of the fault trees at the closest point of approach to

the recording station.

Now, if you are a long way away from an earthquake

all of these distances are about the same, and it makes

no real difference as to which one you use, at least for

shallow earthquakes. And up until several years ago the

bulk of our data on strong not:ion was recorded at distances

beyond 20 kilometers or so from earthquakes. So not. a great

deal of attention was paid to the question of distance.

13 'eople used interchangeably epicentral distance, hypocentral

distance, and only in recent years when we have been moving

in closer to the, earthquakes have we found it. necessary

to define t:his distance to t:he closest point of rupture.

17
Some peop 1e refer to it as the s ignificant difference .

end tp

VI
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'7Q

Now, to show you how dramatic an effect that

distance definition has on data, let me illustrate with

Exhibit 2.

24
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MR. NORTON: This will be Applicant's Exhibit
R-2. It is called "Map of the Fault Model for the 1966

Parkfield Earthquake."

MR. FLEISCHAKER: Excuse me, Mr.Salzman, but I
thought that we were just going to define some terms,and

not explain whether they are significant or not. I
understood that this was the sole purpose of this brief
opening supplemental testimony.

CHAIRMAN SALZMAN: Mr. Norton, that is correct.
I don't believe that you should go beyond your direct

CA

|
Pe

C'i

i

11

12

13 I
\

15
'6

17

19;

20
'1

23

24

evidence.

At this point, I think he is just explaining
what is going on, and what terms he is using. He has to

give you some reference.

'R. NORTON: That is precisely what he is doing.

He is defining the terms that appear in the direct
II

evidence. The Board asked the parties to plot the

Imperial Valley data against certain things, such as the

Trifunic curve, the SAM curve, the USGS 795 curves, etc.

The .problem was that those curves called for
.different distances, and this is an explanation of those

distances, and why those distances are important.

CHAIRMAN SALZMAN: I think that for the moment

we will let him'ontinue, Mr. 'Fleischaker. These
i

gentlemen are going to be expert witnesses. You will have
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a great deal of time to question them about the matter. It
does not seem to me thatthey are doing anything more than

giving you a setting for what they are talking about. I
don't think that it makes any difference whether you ask it
on cross or he asks it on redirect.

Please go ahead.

7

8,

9

10

NITNESS SMITH: This is a second example. FThat we

are looking at is a map view. This is a plan view looking
down on the earth of a specific situation that occurred some

14 years ago, an earthquake in Parkfield on the San Andrea's

fault in Central California.
12 In this circumstance, the initial rupture indicated
13

15

16

17

20

23

24

25

7Q

1

19,

21

12

here by the epicenter occurred in the upper left, that is the

northwest part of the fault. The fault xuptured to the

southeast, and stopped some place in this direction.
There was a network of strong motion accelerographs

in this region indicated by stations 2, 5, 8 and 12.

In displaying the information from these seismo-

graphs, the scale here is 10 kilometers, so we can see that thh

distance from station 2 to the epicenter is approximately 35

kilometers or more.

If one took the peak readings and acceleration from

station 2 and plotted them on an attenuation curve, that is a

curve of peak ground motion versus distance. That station
would'e at a distance of 35 kilometers from the epicenter.
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If you plotted them on a curve using significant
distance, you wouldbe several hundred meters from the fault
zone". So in fact it makes a profound distance how one dis-

7

8

9

plays the data as to which definition is used.

Now I believe that there are three lines of evidence

that lead us toward using the significant distance. That is
the distance to the point of the fault, the closest approach

of the rupture as the variable to correlate with peak ground

acceleration.
10 First, a statistical analysis of'orldwide data

indicates that there is a better fit to the correlation
12

13

function using significant distance than epicentral distance.
econd, the physical intuition of where the energy is coming

15

rom, and how it affects the ground, it makes good sense that
rupture in this region, the waves having propagated through

17

19

20
'1

e earth to here are cer'tainly going to be less important in
etermining the ground motion than a rupture which passes

ithin a few hundred meters of the site.
So our physical understanding of the earthquake

rocess leads us to 4elieve that the significant distance is
he most appropriate one.

23

24

25

Finally, it would appear that there is no real
redictive value in the correlation of epicentral distance,

N

hich I will illustrate in another viewgraph.

MR. NORTON: This is Applicant's Exhibit R-3 for
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'entification, Imperial Valley 1979 epicentral distances.

WITNESS SMITH: This is a typical attenuation curve.

he logarithm of peak ground acceleration is plotted on this
xis, and the epicentral distance in this case is plotted on

e horizontal axis. The points you see are from the Imperial

7

8

9

10

12

13

,'5

.'979

earthquake.

We see that they are predominantly in the distance

ange beyond some 15 kilometers..

One can do a statistical fit to this type of data

sing the epicentral distance as a variable. However, in the

ituation where one may be close to a rupturing fault, this
ype of display as you will see in a minute has no real
redictive value for telling us what is liable to happen at
is. distance= here, because there is no information.

BY MR. NORTON"

17

Q Excuse me, Dr. Smith. You said that it had no

eal predictive value for telling us what will happen at a

istance here.

19,

20

21

o the

Q

At a distance of one kilometer, for example, close

fault, or even for that matter five kilometers.
This plot uses epicentral distance—
This is Applicant's Exhibit R-4, entitled Imperial

23

24

alley 1979, epicentral distances?

Closest distance. This is a mispring, I am sorry.

Q That should read?
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A Significant distance.
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Q That will be R-4?

A, This is exactly the same data using the distance

variable now, this closest distance to the rupturing surface.

It is clear thatthe information is spread out, and that there

is a very different behavior close in to a rupturing fault
than there is at great distance.

To wrap up this line of argument, I think the

clearest overall example is provided to us by some work that
Dr. Seed did some years ago. This figure is in Dr. Seed's

testimony.

MR. NORTON: Mr. Salzman, we have marked this as

Exhibit R-5 and passed it around. But actually it appears

in the Seed testimony, and if you will give me a moment I
can give you the page reference. It is figure 1-2 to the

seed testimony in response to Question 1. So we really don',

ave to mark this one at all. We will refer to it as the

Seed, diagram 1-2.
b

7

8

9

10

12

13 i

15

17

TQ

i

19

20

21

23

24 in 1965 or 1976 prior to the Imperial Valley earthquake as to

WITNESS SMITH: In this we see data prior to 1965

'on which Dr. Seed based on earlier correlations as the solid

dots, and the open circles are the recent data from the

Imperial. The solid lines are his statistical fits in the

region where he had data, and the dash line are his inference

25 here the lines would extrapolate to close in distance.
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In this instance, Dr. Seed is using the definition
2 which corresponds to the significant distance I have been

3 describing, the point of closest approach of the zone of

vt
Pt
F4

I

Icc
vc

4 energy release.

MR. OLMSTEAD: Mr. Salzman, could I ask a question

of clarification, sir?
ne

chic

cv

cv

7

8

9

CHAIRMAN SALZMAN: Mr. Olmstead.

MR. OLMSTEAD: I was handed this document marked

-5, are you going to leave that R-5, or are you going to

10 withdraw it'?

CHAIRMAN SALZMAN: Applicant said that it is already
'n Dr. Seed's testimony. We will refer to it where it appears

13; lready. We don't need another copy in the record.
I

15:

16
'7

.

19,

MR. OLMSTEAD: So the'next exhibit will be R-5?

MR. NORTON: Yes,.

WITNESS SMITH: I think that. this illustrates very

ell the importance of using that distance definition
n the three grounds, on statistical grounds, on physical
odels of rupturing faults, and on predicted capability in

20 e near field. For those three reasons a definition of

21 istance as the closest point of rupture, the closest point

23

Y-~ 24

f energy release is the most significant one, and the most

ppropriate one if we are going to understand how ground

otion varies close to the fault.
MR. NORTON: Thank you.
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At this time the panel is available for cross-

examination on Questions l, 2, 3, 4 and 7.

CHAIRMAN SALZMAN: One question, please.

5

6

7

8

9

10

12

13;

MR. NORTON: Mr. Salzman, excuse me. I would also

like to move Applicant's Exhibits R-1 through R-4 in evidence

at this time so that- they might appear in the transcript with

the te'stimony.

CHAIRMAN SALZMAN: The reporter can mark these

exhibits for identification, and put them with the transcript.
We will rule on their being admitted in evidence after cross-

examination, and whether these people have any objections to

them.

(The above entitled documents

15

'7

'0

are marked Applicant's Exhibits

R-l, R-2, R-3, and R-4 for
identification.),

h

CHAIRMAN SALZMAN: Mr. Fleischaker, do you have

cross-examination?

MR. NORTON: Excuse me. I thought the Board was

conferring. I have a question before Mr. Fleischaker starts.
CHAIRMAN SALZMAN: Yes.

23

24

25

MR. NORTON: The order that you presented dated

October 6 stated, that the witnesses would go Applicant, Staff,
h

Mothers for Peace, Governor Brown, and the Board Witnesses .

Will cross-examination follow that same order, or are we takin

At ERSON RK~ORh.NQ Coi4lPAihlY. [hhlC
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a different order?

CHAIRMAN SALZMAN: We are going to cross-examine

each panel.

MR. NORTON: Then, wouldn't the staff be the first

7

8

9

10

to cross-examine this panel?

CHAIRMAN SALZMAN: We wanted to hear the witnesses

in this particular order. We thought that this,was the way
4 ~ ~

their testimony flowed most intelligently to us. I don'

see any reason why it makes too much difference which order
each panel is cross-examined on.

12

13 j

MR. NORTON: I agree, as long as we know what the

order is going to be. That is what I am trying to find out.
CHAIRMAN SALZMAN: We wanted to hear the witnesses

15

16

17

in that order, but we will. now start with adverse parties.
e will have Mr. Fleischaker and Governor Brown cross-examine,

and then the staff to ask any questions it wants. Then we

ill go back to you.

Then perhaps Ms. Nordling may wish to ask some

C'iQ~

20
'1.

'72

24

uestions on behalf of Dz. Trifunac and Dr. Luco.

MR. NORTON: I was just. trying to get an order.
I

,

*

CHAIRMAN SALZMAN: Just one moment please.

Before we proceed, Mr. Olmstead, Mr. Fleischaker,
4

nd Nr. Brown, do. you have any objection to our receiving
these exhibits in evidence? They stand for what they stand

25 for. You can cross-examine themon them. Is there any reason

AL ERscil RHRi.NQ C MPAiXY. liRC
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they should not be received.

Lanpher.

MR. LMPHER: I think that' have made my views know

4 earlier. I do object to the admission of Applicant's R-2, 3

5 and 4. I don't mind R-l, which was a simple explanation of

7

8

9

the distance termsinvolved.

The testimony'of Dr. Smith subsequent to Exhibit R-l

appeared to me was being an advocate for using one term over

another, which was not my understanding. That is new direct
testimony. That is not just clarifying. Accordingly, I would

12

like that testimony as well as those exhibits to be struck.

CHAIRKQl SALZMAN: i~fr. Norton.

15 I

16

MR. NORTON: Again, it seems that we are arguing

form over substance. I take it that we aretrying to keep out

evidence of expert witnesses that is a point of clarification.
ga'n, I guess I could wait until cross-examination is done,

17 and ask Dr. Smith to go through the same thing,and then move

o put it in.
It seems to make logical'ense to clarify apples,

20 ranges, and grapefruits before you start, instead of trying
21 to explain it after you, are done. I don't think that it is
".2 any major surprise to Governor Brown as to the definitions,

and the proper uses.

24 MR. FLEISCHAKER: May I say something on this point'?

I agree with Mr. Lanpher, in characterizing the
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testimony that we have just heard.

The first part of the testimony was clarification
and useful because Dr. Smith gave us some definitions upon

which I think most people would agree. I think the second

half of his testimony was argumentative.'ssentially he was

7

8

9

making an argument that one should use a distance norma,l to
the fault because it'rovides the most useful information in
estimating the peak amplitude of ground motion.

I don't that at this point any useful purpose is
10

11

12

13

'erved by striking it because it is in the record and we are

going to cross-examine it. What I request, however, is for th
Board to direct Mr. Norton to provide the;parties now with
any additional'ew direct testimony, or at least advise us

as to what additional new testimony they are going to be
't

submitting and..provide us with the figures, or the tables, or
16

1

17

'he diagrams that, they" are going to be submitting in connec-

tiqn with those clarifications, which are in effect new

direct.
19 . CHAIRMAN SALZMAN: Mr. Olmstead, could I hear from

20 ou?

21 MR. OLMSTEAD: Yes, sir.

23

24

25

As to the Seed figure 1-2, as I understood the

rior ruling, that is in evidence because it was accepted'ith
1

the testimony.'s

Applicant's Exhibits R-1 through R-4, I think the

Aa Usoi4 aK~ORi.4v c iVIPAI4Y. Ii4C
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1 point is well taken, as far as going beyond marking them

2 for identification, and offering them in evidence. I think
that, it does constitute new evidence that the other parties

4 did not have prior to this time.

5

6

7

8

9

10

As to the testimony concerning those exhibits,, I
have no objection to it. The rulings were made on that
testimony, and that evidence was received. But I don't see

why the first four exhibits need to be in evidence, since

you have the written testimony and explanation.

CHAIRMAN SALZMAN: Gentlemen, before we make

11 mountains out of molehills, the testimony is going to get much

12 more difficult, much more complicated than this. This is a

13; very small matter. Having read the testimony that is already

14 'n here, I have. no doubt that one man's clarification is the

15 ';next man's additional evidence.

16

17

I think that we will admit the exhibits right now

for they are worth. I don't think that they are a major part
'9;of the case. I acknowledge to a certain extent there is a

19; certain attempt to go beyond it. I am not surprised at that

20 .'These are expert wi.tnesses, and you are going to be given a

21 full opportunity to cross-examine them.

On the other hand, I do think that Nr. Fleischaker

23

24

makes a good point, Hr. Norton. If you have any further
material which you propose to introduce, I would indicate

25 that at the next break,'r as soon as you can do so, you make
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it available to'hese gentlemen so that they are prepared.

MR. NORTON: Excise me, Mr. Salzman. Ne have no

further exhibits that we intend to mark during the direct.
CHAIRS~ SALZMAN: Thank you.
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Mr. Lanpher, you must understand that he could

simply have rebutted using this sort of thing, and gotten

the same evidence in anyway. I don't think that we=will

make any more of this than is necessay.

These exhibits as marked will be admitted.

(The documents previously marked

for identification as Applicant's

C»

12

13;

15

16

17

Exhibits R-l, R-2, R-3, and R-4

were received in evidence.)

CHAIRMAN SALZMAN: Mr. Fleischaker.

MR. FLEISCHAKER: Thank you.

CROSS -EXAi4IINATION

BY MR. FLEISCHAKER:

'A

t~

Vl

I
Pe

1Q

I

as

20
'1

23

24

Q Dr. Smith, I would like to pursue some of thepoints

that you make in your testimony with regard to the use of the

distance normal to the fault as the most. useful measurement.

I would direct your attention to Applicant's

Exhibit No. R-3. Could you please tell me, sir, or could you

identify which of the plotted points here represent the

following stations, and if you would do this at some time

during the break and provide it, that would be fine. Ne
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could return to this point later'n the examination.

5

6

7

8

9

10

With respect to both, Exhibit R-3 and R-4, could

you please identify specifically the Bond Corner, the Mexicali

the Gallaxio, and the Array one through 13.

A Yes, I will provide a listing after the break.

CHAIRMAiV SALZMAN: We would. like to have this in
the record, sir. Could you possibly ask the question aga',
and he will do it after he has had a moment to organize

himself .

WITNESS SMITH: I don't think that it is that

simple. If you want each point identified on here, it
will take some special effort. I am prepared to do that, but

>3! it cannot be done in a few minutes.

MR. FLEISCHAKER: We can return to this at some

15

a9

20
'1

point in the cross-examination.

CHAIRMAN SALZMAVi: We will let Mr. Fleischaker
i

return to the point. Would you please do what he asks, sir.
WITNESS SMITH: Yes.

CHAIRMAN SALZMAN: Thank you, Dr. Smi&.

MR. NORTON: Excuse me. You are not asking him to

do it now'?

24

25

CHAIRMAN SALZMAN: No, during the break. He

obviously cannot do it now.

BY i~. FLEISCHAKER:
I

Q I would like to being my first series of questions
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with Dr. Blume.

Z would like to direct your attention to the pre-

jcc

. I
cjc

I

Ice
ice

c
cjc

cjc

cjc

5

6-

7'

9

10

filed submitted testimony, which was submitted in response to

the Appeal Board's Question No. 1.

Would you, sir, just very briefly describe what was

your understanding of the Board's request in Question 1?

A (Witness Blume) The Board requested that certain

plots that had been in prior testimony be compared with the

Zmperial Valley 1979 recorded data. Zn our reply, this is
j

exactly what we attempted to do, to plot on those same plots,

40

n

the same scale, the ground station peak acceleration from

12, that earthquake.

c»

ccl

P!

13

,'5,.

16

17

1Q

19

20 '

Z would like to direct your attention to the foot-

note on page 1-2 of your testimony.
j j

A Yes, I have it.
Q There you report that the magnitude for the ZV-79

'event has been reported from 6.4 to 6.9. What measure of

magnitude is that?

A That would be surface magnitude.

Q Dr. Blume, have you had an opportunity to review

Dr. Luco's testimony related to the calculations of the

23

24

recording of the local magnitude for that event?

A Yes, Z have.

25
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Q And it's not the case that Dr. Luco reports that

the local magnitudes have been calculated or reported in

3 the range of 6.2 to 6.6?

Ct
Cii
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cv
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A That is correct. I believe the 6.6 was reported

by Pasadena, and the other two reportings were, I believe,

pre liminary.

Q Isn ' it the case that one of those was a calcula-

tion done by Dr. Brune and others.. It was a 6.2. And that

the second was a preliminary calculation done by Dr. Kanamore

6. 3?

A I do not have it in front of me. That could be

12 the case.

13; Q And what is the basis for your statement that

the local magnitude-value 6.6 is becoming the more accepted

15

16

17

value for that?

A Well, first of all it was that magnitude reported

by Pasadena for surface -- for local magnitude. And at the

Lo

CI7

t

C'l

19,

20
'1

23

24

25

time I wrote this I did not have the other two data available

Vlevertheless, I believe that Pasadena is a long-established

institution and that when they are fairly close to an earth-

quake, that their reportings are given very high priority or

weighting.
i

Q How close were they to this, earthquake?
i ~ ~

A Nell, the'istanc'e between Pasadena and Imperial'

Valley, which I am not exactly sure how much that is.
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10'

Do you, sir, have any particular reason to discount

the values that were reported in Dr. Luco's testimony, 6.2

by Dr. Brune and 6.3 by Dr. Kanamore?

MR. NORTON: Excuse me. If we are going to refer

to other people's testimony, I think we ought to have a

specific site to the testimony so that we can look at it.
CHAIRMAN SALZMAN.'That point is well taken. Mr.

Fleischaker, I would appreciate it if you would do that

for us, sir, and the other counsel as well. It will be

helpful to the Board later on. We have to look at the cross

12

examination. When we look at the record it is a little bit
difficult to be certain what you are asking for. It is

13 i

14

'5:

16

vivid now, but it will not, be next month.

BY MR. FLEISCHAKER: (Resuming)

Q Dr. Blume, I am referring to Dr. Luco's comments
I

in response to question 1 at page 1-2 of the testimony

Vl

l

17

19;

20
'1

starting in the second full paragraph. He reports that

the local magnitude reported by Pasadena is ML equal to 6.6.

Later he reports that calculations resulted in a local wave

magnitude of 6. 3 by Brune, those calculations being by Brune,

and then on page 1-3 he refers to a preliminary calculation

of a local wave magnitude of 6. 2 by Dr. Kanamore.

MR. NORTON: Excus'e me. Mr. Salzman, that was

my problem. The questions were predicated on Dr. Brune

stating a 6.2 magnitude, and I saw Dr. Brune shaking his
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head no. That is why I asked. Mr. Fleischaker had mis-

characterized the testimony in his prior questions.

CHAIRMAN SALZMAN: I did not hear you, sir. I
did not follow you.

ws
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I

15

16

17 .

MR. NORTON: Mr. Fleischaker just read the testi-
mony; and he had indeed mischaracterized it in his prior
questions. He had said that Dr. Brune had said it was an ML

of 6.2, and I saw Dr. Brune shaking his head no. That is
what caused me to interrupt.

And I would therefore ask that if questions are

going to be asked of other people's testimony tnat the

testimony be read as opposed to characterized.

CHAIRMAN SALZMAN: Mr. Fleischaker, I have no

general objection to testimony being characterized, but you

must be careful to do it accurately. Take a moment. Don'

rush.

Dr. Blume,'o you have in front of you the testimony

to which he is referring, sir?

WITNESS BLUME: I do.

20

21

25

CHAIRMAN SALZMAN: If any of the witnesses at

the table do not understand or do not follow something, please

say so and we will make certain that you have it in front
of you. We are interested in what you have to say, and we

don't want you to say anything until you are satisfied that

you are prepared to respond.

/V~K~SOi9 RK-QRi.NQ Coi4tP.diAY. iiXC.
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Now, why don't we start again, Mr. Fleischaker.

And, Mr. Norton, what in particular did you believe should

be repeated?
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16
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19,

20

21

MR. NORTON: Well, it was just that he said Dr.

Brune had calculated a 6.2 ML, and I think that was incorrect

CHAIRMAN SALZMAN: Now, Mr. Fleischaker, do you

want to read the particular part that you are talking about?

MR. FLEISCHAKER: Yes. I agree with Mr. Norton.

I had misstated that Dr. Brune had calculated 6.3 instead of

6. 2. Let me refer to Dr. Luco ' testimony, again referring

to page 1-2 of Dr. Luco's testimony.

He presents three figures: magnitude, local,

equal to 6.6, which was recorded at Pasadena; a magnitude,

local, equal to 6.3 calculated by Brune and others; and a

magnitude, local, equal. to 6. 2 calculated by Kanamore.

BY i'. 'LEISCHAKER: (Resuming)

Q Dr. Blume, either through your own work orreinvestigation

have you determined or do you have any reason

to believe that the calculations of Dr. Kanamore and Dr.

Brune are inaccurate?

A I presume you are referring to me as Dr. Blume and

CHAIRMAN SALZMAN: Gentlemen, we have a problem.

24

You have now been promoted, sir, to Dr. John Blume, and we

will refer to'r. James Brune so we will have no questions.

I think Jimmy and Johnny is too informal.

(Laughter.)
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WITNESS BLUME: I have the testimony in front of

me. It shows the 6.3 by Brune et al. and 6.2 as a preliminar

by Kanamore. I tend to lean a little toward the 6.6 on

Vl
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10 .

the basis that it is not only a Pasadena report, but it is
done with a Wood-Anderson seismograph as compared to strong

motion accelerographs or synthetic Wood-Anderson seismographs

used by one or both the other parties. I believe the defini-
tion of ML involves the use of a Wood-Anderson instrument.

BY MR. FLEISCHAKER: (Resuming)

Q . Then the use of the Wood-Anderson instrument, the

recording at Pasadena is the reason you are relying on an

ML ecual to 6.6, is that—
13; A That and its great reputation and long years of

experience.

Q But you have no personal knowledge or have done

no investigation to determine the accuracy of the Brune and

Kanamore calculations.

A No, I have not.

™~19 .

20

DR. JOHNSON: May I ask what or to whom the word

"Pasadena" refers to? I assume it is an organization rather

than a location.
WITNESS BLUME: It is one of the oldest

seismological laboratories in the world, located near

Cal Tech at Pasadena.

DR. JOHNSON: Is it, operated by the California

re( ~KRsci4 RK~CRi.~(C Ccictc ANY. liNC
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Institute of Technology?

WITNESS BLUME: I believe it is. It used to be.

I believe it still is.
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DR. JOHNSON: Thank you very much.

BY MR. FLEISCHAKER: (Resuming)

Q Dr. Blume, I would like to continue on to page 1-3. '

Is that of Luco or Blume?

Q Of the Blume testimony.

CHAIRMAN SALZMAN: Dr. John Blume ' testimony?

MR. FLEISCHAKER: Dr. John Blume's testimony.

BY MR. FLEISCHAKER: (Resuming)

Q I direct your attention again to the footnote

which is continued from the previous page. There you state

that on Figure l-l you have plotted a prediction for a

magnitude, local, equal to 6.8. Inasmuch as there has

been no calculation or recording of magnitude, local, ecrual
i

to 6.8 for the Imperial Valley event, why did you provide

that particular plot?

19 A For two reasons. One is that there had been under

C'0
surface wave magnitude a range up to 6.9, and also the

second reason, I wanted to indicate by the short dashed

lines in Figure 1-1 the sensitivity of "M" as a parameter.

One can tell by the difference between the solid

line, which is 6.6, and the short: dashed line, 6.8, how

sensitive -that parameter is.

Aa ~KBsci4 RK cRi ~ 4Q c MP4i4Y. ti4c
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WITNESS FRASER: Could I offer a comment on that,

subject? Mr. Fleischaker, I think, has just given evidence

that I do not agree with.
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CHAIRMAN SALZMAN: Mr. Fleischaker is not giving

any evidence. He is just asking a question, but you may

state what it is you disagree with, sir.
WITNESS FRASER: He said there was no calculation

and no data indicating MLs of 6.8 for the Imperial Valley

earthquake. There are indeed MLs much higher than 6.8. The

Berkeley Station, for instance, yielded one of 6.0-.

CHAIRMAN SALZMAN: Does this appear in the record,

Dr. Fraser? Mr. Fleischaker undoubtedly is referring to

matters in direct testimony before us.

15

16

17

WITNESS FRASER: I do not know.

CHAIRMAN SALZMAN: Thank you.

Mr. F leischaker, please continue.

BY MR. FLEISCHAKER: (Resuming)

Q If it does appear in the record, Dr. Fraser, could
Vl

|~

Vl

19,

20 is established in the direct testimony?

you at some point direct us to where that particular data

21

not.

MR. NORTON: To clarify, if it did not, it does

23

24

BY MR. FLEISCHAKER: (Resuming)

Q Dr. Blume, I would like to ask you a few questions

about the parameter you have used here, R. Could you please
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define that parameter as it is used in the SAM V correlations.

A The parameter R in the development of the SAM V

correlations was the epicentral distance or whatever distanc
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was published in the United States reports adjusted to the

hypocentral distance by allowing for the focal depth reporteB

for that particular —for each particular earthquake. In

other words, the derivation of the equation which involved

several hundred —I believe over 900 points was based on

what we call hypocentral distance which is usually reported

in the old United States earthquakes. However, if they

did report something else as the distance to the fault, that

was indeed used.

Q Again, sir, directing your attention to page 1-3

of your testimony into the footnote there, you state, "The

parameter R in the SAM equations 's the slant distance to

the point of assumed energy release."

Does that mean that 'the parameter R in the SAM

equations is the slant distance to the focal depth?

A It does in the derivation of the equations. How-

ever, in the application to this plot exactly the same as

was done throughout the Diablo Canyon work, the shortest

distance was used to the focal center which would be the

23

24

25

normal distance-.

Q The plot that you are referring to, sir, is that

Figure I-l.
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A Yes. Figure I-1 —let me find it first. Those

curves are calculated on the assumption that the distance

is the slant distance normal to the fault; that is, the

slant distance to the epicenter —T mean, to the focal

point.
Now, this is not exactly correct because there

is —as everyone knows, there is a sparsity of data in the

near field region. However, for reasons of conservatism-

and this does give conservative answers in the analysis

and in the risk analysis —this was done in plotting the

various risk curves that we plotted and showed in the prior
. testimony regarding Diablo Canyon.

Q Again, sir, to make sure I understand your

testimony, directing your attention to the Blume Figure I-l,
the curves there are plotted as a function of distance

normal to the fault.
A That is correct, except it is the slant distance.

It is down to the focal depth.

Q So that is the hypocentral distance, is that

correct?

A Not exactly. It would be the distance to the

energy center normal to the fault. You see, the hypocentral

would be the same. as epicentral except at the focal depth.

24
'But what I did here was to plot the normal

distance plus an allowance of 8 kilometers of depth for the
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focal depth, and then computed- R as the square root of the

sum of the squares of those two numbers.

Q So this is a term different from any of those

designed by Dr. Smith, is that correct?

A No. I believe he defined this distance.

Q To make sure I understand, I would like to direct

your attention to the Applicant's Exhibit No. R-l and ask

you which of the distan'ces it is that you are describing.

A I think it would be the line described d„.
I

Q Is that a d or a dh?

A Apparently it is an h —pardon me, a dh.

Q Didn't Dr. Smith describe that as a hypocentral

distance?

CHAIRMAN SALZMAN: If we are asking what Dr.

Smith described; let' have Dr. Smith answer, please.

WITNESS SMITH: Yes.

CHAIRMAN SALZMAN: Smith says yes.

WITNESS BLUME: If the answer is yes, I misread

his diagram. I can see that on his diagram the distance

I have used is not shown.

BY MR. PLEISCHAKER: (Resuming)

Q So that this is yet a fourth definition different
from the three that were given by Dr. Smith in connection

with Exhibi't R-l.

A (Witness Blume) Apparently yes.
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Q Now, this distance to the point of assumed energy

release, sir, could you please tell me what the assumed

depth of rupture was? I believe you gave that, before.

v1

Pt
iv
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l
Q

01

5
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7

8,
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12

A Eight kilometers. It is shown in Figure I-l.
Q Now the plots, again, sir, referring you to the

John Btume Figure I-l, you have there plotted these large

black dots. Could you please describe what those represent?

A The large black dots in Figure I-l represent the

peak ground acceleration uncorrected as reported for

United States stations.

Q And how are they plotted, sir?

A They are plotted exactly as reported in the EERI

reference document. In other words, the peak acceleration
I

I

versus the normal distance to the fault.

15
'6

17

19,

21

Q Is that different from the slant distance to the

fault'
A No, 'because it is measured on the surface.

Q Let me rephrase the question. These black dots

were plotted distance normal to the fault. Is that the

same as the distance to the point of assumed energy release'

A These black dots would represent the motion

recorded directly above this assumed center of energy

23

24

release.

Q So they are plotted as a function of an entirely
different measure of distance than the SAN V curves which
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are also on the John Blume Figure I-l.
A No, that is not correct. The SAM V curves, even

though they use hypocentral distance in derivation, have

as their function and purpose= the prediction of surface

amplitudes, so.these are consistent plottings.

Q Dr. Blume, I would like to question you on, that

a little bit further. In your previous testimony you stated

that the SAM V curves which are plotted on the Blume Figure

I-1 are plotted as a function of distance to the point

of assumed energy release which you defined as the slant

distance to some —the slant distance normal to the fault
to a depth of 8 kilometers.

A That is correct.

Q You are now telling us, however —excuse me.

" 15:

16

And you are telling us that the points for the IV '79 data

,
are plotted as a function of distance normal to the fault
without any consideration of depth o f rupture.

A The consideration is inherent in the instrumental

19

20
'1

readings. In other words, if the depth happened to be 20

or 30 kilometers, you would obviously get a different

reading at the surface than if it were something else.

Now, various experts are reported the depth for

~ t~sg~

23

24

that earthquake as from 6 to 10 kilometers. I used 8 as
I

I
I

the average.

Q Eight is the average for what'?

At ~KBSCN RK<CRC. tQ CCIVIPAihtY. liNC
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A Six and 10.

Q Oh.

A That is in my testimony somewhere.

Q Let's pick a point. I direct your attention to

the Blume Figure I-1. In looking at the black dot which is

squarely —it looks like it is centered. on the line, the

ev

hl
C
cv

7

8

9

vertical line defining 15 kilometers —now, is that distance

15 kilometers to the surface point of the fault rupture

distance normal?

C

H

CO

10

12

15

A Yes. That is from the surface point of the fault
rupture to the instrument that recorded the motion.

Q Then you have planted —plotted apples and oranges

here on Figure I-l, haven't you, Dr. Blume?

A I cannot agree with that, no. There is no other

way I can plot that. The SAM equation is to predict surface

accelerations, but it uses hypocentral distances in order

]7 to get those values, so this is not inconsistent whatsoever.

Vl

V7 20

DR. JOHNSON: May I ask a clarifying question from

here, Mr. Fleischaker, please'

MR. FLEISCHAKER: Yes, sir.

C'1

23

24

DR. JOHNSON: When you drew your curve in Figure

I-1 you were plotting a series of points, presumably the

resultant of your SAM V calculation. The ordinant is peak

acceleration predicted. The abscissa, which is not your

25 parameter R then, is that correct? The abscissa is normal
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, distance to the fault.
WITNESS BLUYX: That is correct, but I used the

parameter R in the calculation.
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DR. JOHNSON: Right.

DR. BUCK: You mean,you are correcting in your

equation the peak instrument acceleration to the value that

it would have at the surface?

WITNESS BLUME: Correct.

DR. BUCK: Rather than the hypocentral acceleration

WITNESS BLUME: Yes, sir.
DR. BUCK: And then you are taking the measurement

of that as normal to the fault in plotting this.
WITNESS BLUME: That is correct.
DR. BUCK: Okay.

BY MR. FLEISCHAKER: (Resuming)

Q Now, Dr. Blume, again directing your -» directing
you to your testimony on page I-3, you conclude that the

Ls

VT

C't

i

19

20

21

"2

23

24

agreement is excellent for all three bands considered.

Is it your testimony that the SAM V prediction
curve which is set forth here in John Blume figure number l
correlates wellmth the mean curve of the IV '79 data'?

A It correlates well with not only the mean but the

plus one standard deviation.
Have you plotted a mean curve through the IV '79

25 data?





MR. NORTON: Excuse me, Mr. Salzman. I think the

record is going to get hopelessly confused. Some people refe

to IV to refer to Imperial Valley, confused with the Roman

numeral IV.

7

8.

9

10

CHAIRMAN SALZYZ.N: I am sure that was just a slip.
MR. NORTON: It has happened two or three times.

CHAIRMAN SALZMAN: IV is the shorthand we have-

been using for Imperial Valley. Otherwise we can't —again,

I understand it now. There is no promise I will remember

that is what we are talkingabout in a month. Please say

ll
12 MR. FLEISCHAKER: I have been using a different

13 shorthand. That is okay. I wi1 1 be happy to use TV .

BY MR. FLEISCHAKER: (Resuming)

16

17

1$

19,

20
'1

Q Have you, sir, plotted the mean curve through the

data for the IV '79 earthquake that is set out on the Blume

Figure I-1'?

A I believe we plotted such a curve in the prior
submission. I am just looking for it, now.

(Pause. )

Yes. The Applicant's brief in response to the

joint intervenors'otion to reopen dated April 24, 1980

contained a plot on log scale to a different scale of a mean
I

and a one standard deviation of some of these points that

I have plotted in Figure I-1 of the written testimony.
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The reason we did not have a 1 1 of them - is that they

2 were not then available .

Q Is this plot without the data from the stations in

Mexico, sir?
A Yes. This is United States points only.

MR. FLEISCHAKER: Mr. Chairman, may I have a moment

JSI

C
C'v

7

8.

9

10

to get that testimony'?

CHAIRMAN SALZMAN: Would you repeat your answer,

please, sir?
WITNESS BLUME: These are United States points ~

11 CHAIRMAN SALZMAN: Thank you, Dr. B lume.

12 MR. FLEISCHAKER: Can I have a moment to retrieve

13, that particular document?

f~

i

C''l

15

17

19

20

21

23

24

CHAIRMAN SALZMAN:

convenient at this point, to

MR ~ FLEIS CHAKER:

CHAIRMAN SALZMAN:

Mr . F leischaker, would it be

take a five minute break?

Yes, sir .

We will recess for five minutes,

CHAIRMAN SALZMAN: Just one moment.

( Board conferring ~ )

BY i41R ~ FLEISCHAKER: (Resuming)

Q Dr. B lume, I have the document before me ~ Could

you please identify the figure to which you are referring?

A I am looking at Figure I ~ There is no page number .

I guess it is the only Figure I in the book .

25 please.

(Reces s. )
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CHAIRMAN SALZMAN: Mr. F leischaker, please continue

BY MR. FLEISCHAEER: (Resuming)

Q Dr; Blume, I would like to direct your attention

to Figure I-2 of your're-filed direct testimony. That figur

Ck
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iii
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Cii

Cii
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10

13 i

1.5,:;

16

17

19

is a comparison of the IV '79 peak horizontal accelerations

with predictions from the Trifunac equations.

On what basis did you plot the Trifunac curves in

the John Blume Figure I-2?

A 'They were plotted on exactly the same basis that

I plotted the SAM'urves in Figure I-1. Now, I perhaps

should have noted in the text, and I tried to do so this
morning in the correction--

CHAIRMAN SALZMAN: Dr. Blume, sir, could you
move'he

microphone a little closer to you? We are having diffi-
culty hearing you. i

WITNESS BLUME: I will repeat that.
CHAIRMAN SALZMAN: Thank you.

WITNESS BLUME: I plotted the Trifunac equations

on this sheet in exactly the same manner in which I plotted

the SAM equations on the prior sheet. I perhaps should

have noted in the text that his equations were also derived

on a different distance basis. I believe he used epicentral

instead of hypocentral as I did.

The plots —the points of the ground motion are

identical on the t wo sheets.

+i i Sgyciit >c--<~8 i.'Nv C i%I?4 AY. tiXC
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BY MR. FLEISCHAKER: (Resuming)

Q .Dr. Trifunac derived his curves on the basis of

3 epicentral distance, is that right?
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A That is my understanding.

Q You have plotted them'to a different distance

from that which they were der'ived.

A Yes. The thing that I did for the SAM equation

and I believe the same as he has done in his report on the

Diablo Canyon plant.

Q And you plotted these here on the basis of slant

distance normal to the fault with an assumed depth of energy

release at 8 kilometers.

A Ho. I believe his were epicentral.'o they would

be horizontal distances normal to the fault in his equations.

Q I am asking you the basis on which you plotted.

16 there here on this John Blume Figure I-2. Your testimony

Q

Vl

Pe

i

17

'9

20

21

'7+

A Yes. Thank you for bringing that to my attention.

What I meant was that I used the epicentral or

distance in both cases, whichever governed for
hypocentral

the equation

in the calculations, the derivation. However, in plotting

was that you plotted it on the same basis that you plotted

your SAM V curves on John Blume Figure I-l.
Now, isn' that slant distarice normal to the fault

with an assumed depth of energy release at 8 kilometers?

25 I pl'otted in both cases the normal distance to the fault fro
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the station.
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Vl.ow, there is some background for this.

Q Wait. This is a fairly complex thing. So the

conclusion then, sir, is you have plotted these on John Blume

Figure I-2. The Trifunac curves are plotted on a basis

different from that for which they were derived.

A Yes. The same as the SAM curves were on Figure l.
Q Okay.

A I mean--

Q Do you know, sir, how these Trifunac curves would

move were you to plot them on the basis for which they were

derived, that is, epicentral distance?

A Yes.

Q And how was that.?

16

A One way to approach that. is to leave the curves

where they are and to move all the points way over to the

17

lg
1

19

20

21

right, which would be moving the points from normal distances

to epicentral distances. They would simply move over to the

right on the figure.

Q I would like to direct your attention, sir, to

Dr. Trifunac's pre-filed direct testimony. Can you get that

out, please?

I~

24

(Pause.)

I would like to direct. your attention to Figure I-7

25 of Dr. Trifunac's testimony and ask you whether you have
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studied that graph?

A I have not studied it in detail, but I have looked,

at it.

vl
Pfiii

I

IA
VS

CJ
t4

cii

I4

H

4o

i

Pf

4

7

8

9

10

12

13

15':

19,

20

21

1Q
i

23

24

Q Are you prepared--
DR. BUCK: What curve are you referring to?

MR. FLEISCHAKER: I am referring to the curves tha

are set out on the graph at page I-7.
DR. BUCK: At page I-7?

MR. FLEISCHAKER: Of Dr. Trifunac's testimony.

DR. BUCK: Figure I-3?

MR. FLEISCHAKER: I am sorry. The xerox here is

cut off. I don't have a figure number.

WITNESS BLUME: That is Figure I.3.
DR. BUCK: All right.
BY MR. FLEISCHAKER: (Resuming)

Q Have you studied it, s ir, sufficiently to say

whether you agree or disagree with the accuracy of his

plotting?
A I have not checked the accuracy of the plotting.

MR. NORTON: Excuse me, Mr. Salzman. I am having

a little difficulty following what plotting we are talking
about. As I understand these graphs, there are two plotting
There is the plotting of curves such as the Trifunac and SAM

curves on the graph paper, and then there is the plotting of

the Imperial Valley data, in some cases epicentral distance,
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in some cases other distance. So when we ask about plotting
I have had difficulty a couple'of times. I am not sure

which plotting i4Ir. Fleischaker is referring to —the curves

themselves or the Imperial Valley data.

CHAIRMAN SALZKN: It will be easier if you just

responded, Nr. F leischaker.

BY NR. FLEZSCHAKER: (Resuming)

Q With respect to the graph 'set forth on page Z.7 of

Dr. Trifunac's testimony have you studied this sufficiently
to determine the accuracy of the plotting of the curves and

the data for the ZV '79 earthquake?

A I have studied it sufficiently to be of the

opinion that he undoubtedly has plotted correctly what he

has shown. However, I do not agree with the plotting pro-

C'

15

16

17

20

21

23

24

25

cedure.

Q Why don't you agree with the plotting procedure?

A In the first place, he has combined vertical and

horizontal points on the same diagram which I have not done

before and I do not believe should be done. He has also

used a 6.4 as well as a 6.6 magnitude, and he has shown

a series of points that are epicentral distances whereas in

fact they were very close to a moving fault.
Now, that procedure I don't think would be--

allowed for any nuclear power plant regardless of how the

equations might have been derived.
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Q Could you, sir, elaborate on the last point?

What do you mean these points were close to a moving fault?

A The Imperial Valley points that have been plotted

on my Figures I. 1 and I.2 in many cases were very close to

a fault, the Imperial fault, and if one were to construct

a nuclear plant at one of those stations, he would certainly

not be allowed to use epicentral distance in his computation

of acceleration.

(Pause.)

Q But, if our objective is to get some measurement

of the peak amplitudes of strong ground motion we would

expect from this earthquake, wouldn't we use —wouldn't an

epicentral distance —couldn't it be an accurate parameter

for plotting these graphs?

A It could be if the epicentral distance happened

to be equal to the normal distance, which means the point

would be right opposite the fault, normal to the fault.
But where the differences are great, in other words where

19

20

21

1Q

23

24

25

the epicentral distances are much greater than the normal

fault distance and one is interested in the shaking at a

site normal to the fault, he has to use that normal fault
distance.

~
Now, whether the derivation equations for attenu-

ation. were derived on the basis of epicentral, hypocentral

or any other basis, the most conservative procedure —and

ALQKRsCN RKWRi.~lQ c MPAi4Y. ii4C
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that is what we followed throughout Diablo Canyon was to

use the normal fault distance, and I believe Dr. Trifunac

and Anderson did the same thing when they did their
probabilistic report. It so states on their page 14.

Q So it is your testimony that it is use of distance

normal to the fault always results in a more conservative

estimation of the amplitudes of peak ground motion for a

certain magnitude earthquake, for a given magnitude earth-

quake.

A Yes. You should use the shortest distance if you

are interested in the maximum shaking.

Q Nell, let's assume that we —the IV '79 earthauak

were characterized by a rupture mechanism that had a concen-

trated center of energy release in the south with high

stress drops in, the south and a rupture at. depth in the

south and maximum offset, surface offset in the south. But

as the fault propagated, or as the crack propagated north,

there was much less energy released in the north as demon-

strated by the shallow rupture and the small offset.

Under those circumstances would a better measure-

ment of the maximum ground motion for the earthquake from

a station in the north within l kilometer of the fault trace

24

25

be .given by distance normal to the fault or epicentral

distance?

iÃR. NORTON: I object. That hypothetical does not

I

Ai KBHoi4 RK+oRi.NQ cci41?AiQY. fi4c
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have sufficient facts. It also assumes facts in evidence,

but it does not have sufficient facts for answering. It
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does not give any distances about how far away the epicenter

i's or anything else.

CHAIRMAN SALZMAN: What facts do you think -- the

gentleman is an expert witness. One can pose hypotheticals

to him. What facts do you think should be added?

MR. NORTON: As I stated, the hypothetical 'was

incomplete. It did not have--
CHAIRMAN SALZMAN: I am asking what facts do you

believe should be added'?

MR. NORTON: Epicentral distance, hypocentral

distance, etcetera. I did not hear those. He just said

some. place in the south. Is it two miles to the south of

the recording station?. Is it 200 miles to the south of the

recording station? I do not know.

CHAIRMAN SALZMAN: Mr. Fleischaker, can you supply

20

'hat or do you disagree?

MR. FLEISCHAKER: Let me rephrase the question

because I can make it more specific., I think it will be

useful to the Board.
i

CHAIRMAN SALZMAN: The question is withdrawn.

24

Mr. Fleischaker will rephrase the question.
~ ~

BY MR. FLEISCHAKER: (Resuming)

Q Let me direct your attention, sir, to. Figure I. l
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in Dr. Trifunac' testimony.

A What page would that be? Is that. page I.3?

Q Yes, sir. Have- you reviewed this figure in

4 Dr. Trifunac's testimony?
Vt

cf
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6.
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8.

9

A Yes. I have read this report and seen this figure.
Would you describe what this figure represents,

P

please?

A Well, apparently the figure shows among other

things four distances to different points. R-1 is apparentl

a normal distance to the Imperial fault, and R-3 looks like

C
CJ

n

C0

11 an epicentral distance. R-2, I don't know exactly what, that

12 is. That is in between.. And R-4 goes to a symbol that I
13 ', don't think is —the focal distance is R-4.

c 4

15
'6

17:

19,

20

'ow, in addition he is apparently showing, apparent

distances of motion dislocat'on.
i

Q And on this Figure I. 1 there is a cartoon of the .

Imperial Valley —of this fault upon which rupture occurred

in the IV '79 earthquake, is that correct?

A Yes.

Q And he has also —Dr. Trifunac has also plotted

C'l

".2

the —a number of stations where the strong ground motion

from that IV '79 earthquake was recorded, is that correct?

A Yes. I see he noted the array stations and perhap~

several others.

Q Well, directing your attention then to this
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Figure I. 1, let me restate my hypothetical. With specific
reference to this figure here, let us assume that the IV '79

3 earthquake can be represented by a concentrated stress

release at a depth of about 6 to 10 kilometers beneath the

5

6

7

8.

9

10

point of maximum fault displacement which occurs in the

area very near to where the epicenter is, designated on this;
Figure I. l.

MR. NORTON: May I interject and ask where that
is on the figure'? I am looking at it, and I am not, -sure

I see it.
MR. FLEISCHAKER: The epicenter is designated on

n 12 the figure.

13

15;

16

17

'R. NORTON: I know the epicenter is, but the

part of maximum slip for the 1979 earthquake, where is that
designated on this figure?

FLEISCHAKER: It is not designated on the

figure. I am identifying it for purposes of the hypothetica

as being near'he epicenter.

MR. NORTON: All right. I am sorry. I thought

21

".2

24

you said it was on the figure.
DR. JOHNSON: Mr. Fleischaker, may I ask a

clarifying question here'?

MR. FLEISCHAKER: Yes, sir.
DR. JOHNSON. The distance of slip is designated

on that figure fault slip during October 1979 'and the fault
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slip during May 1940. Both of them are plotted on that

Vl
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2
curve. You are not referring to those curves in your questi n'?

MR. FLEISCHAKER: Okay.

DR. JOHNSON: And if you are, I am confused by wha

you just said because the point of maximum slip in 1940

appears to be associated with the epicenter of the 1979 ear
i

cv

cv

cv

7

8

9

quake.

MR. FLEISCHAKER: I understand your question.
i

. me recouch my hypothetical one second, please.

(Board conferring.)

Let

10-1
C

t

tg 12

13';

MR. FLEISCHAKER: Let me strike the hypothetical
P

and start over again because we are using the Trifunac curve

and I can make the point —excuse me, the Trifunac figure.
I can make the point on this figure as well.

16

17

16

20

21

".2

23

24

1$
I

: ~ . 19

BY MR. FLEISCHAKER: (Resuming)

Q Directing your attention to Figure I.l of the

Trifunac testimony, if w'e assume that the rupture mechanism

during the .IV '79 earthquake can. be misrepresented by a
/

concentrated stress release at a depth of about 6 to 10

kilometers beneath the point of the maximum fault displace-

ment observed at the surface -- and for that purpose we

will use Dr. Trifunac's representation here —and as the

rupture propagated north there,was significantly smaller
i

energy release to the north which would correspond to the

smaller slip as depicted there, would it be more conservativ

~ ~
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to represent -- would it be a more conservative estimation

2 of the strong ground motion associated with that event to

3 plot recording station number 10 as a function of epicentral

4 distance or as a function of distance normal to the fault?

pl
CV
I

vt

I

6.

7

8,

9

MR. NORTON: Excuse me, Hr. Salzman. I missed
I

the middle part of that question. I think I have an

objection to it. I think he misstated what the diagram

shows, but I am not sure.

CFREBSN SALZMAN: The reporter will read bade the

10 questionr please

(The question was read back.)

12.

13;

17

19
'0

C'I

i

21

".2,

23

24

25
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MR. NORTON: I don', know, because this exhibit has

not been put in evidence, and Dr. Trifunac has not had the

3 opportunity to explain it. Dr. Blume has not been auestioned

4 as to what he thinks i~t represents. My objection is, on its
Cl

I

Vl
VI

5

6

7

8

9

10

12

face I don't believe it represents what Mr. Fleischaker wants

the witness to assume it represents. When he says that you

have significant smaller energy release to the north, I
presume he means north from the epicenter as represented by

the smaller slip there, I don't know what he means by there.
But as I go northwest, I don't see how this diagram

depicts smaller slip northwest of the epicenter. It may,

but I have not seen it, and on the face of it it
certainly'3;

14

'5:

16

17

does not.'how that. I think that the hypothetical is improper

at this time until those facts are established. It may well
h

be established by asking Dr. Blume what it depicts, but the

document does not establish what Mr. Fleischaker says it
does ~

$ .

l
Vl

c

Pl

i

19

20

21

23

24

MR. FLEISCHAEKR: May I respond to that'?

CHAIRMAN SALZMAN: Mr. Fleischaker.

MR. FLEISCHAKER: I am not stating that this
'h

document depicts that precise rupture mechanism. We will
establish those facts later in the proceeding. If we do not,

h

then, of 'course, .the hypothetical has no weight.
\

Rather I am using this figure 1.1 from Dr.

25 Trifunac's testimony in order to ask Dr. John Blume tnis
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pl
I

VS

Cv

cv

CV

Q

n

'4

5

6,

7

8

9

10

12

hypothetical question, and to give him some reference point
and to enable both the witness, the attorneys, and the Board

to visualize the parameters of the. assumption that I have

stated.

DR. BUCK: You are using as one of your assumption

that the energy release at a point normal from the fault, in
the normal direction out toward 10, and you get to the point
we are on the fault..the normal line leads you to. But the

energy release there is lower than it is at the epicenter,
and at some other point between there and the normal point?

MR. FLEZSCHAKER: Excuse me.

The assumption is thatthe release of energy in the

northern part of this fault, which is defined by your normal
I

distance,: or the point on the fault could be defined by your

distance normal to the fault from the 'recording station to

n

17

19

20

'he
fault surface. That energy release',is less than the

energy release to the south.

CHAlRMAN SALZMAN: Are you..assuming that, or are

you asking the witness whether that is so?

MR. FLEISCHAKER: I am assuming this for this
hypothetical.

23

24

25

DR. BUCK: I did not, hear the last part. It is
less than what now, that is what I did not hear.

MR. FLEISCHAKER: It is less than the energy

release at the point here where you have the maximum ault
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DR. BUCK: You are talking about the point where

it says,'fault slip during October 1979?

MR. FLEISCHAKER: That is correct.
DR. BUCK: Dr. Blume, maybe you can answer the

question, but I am not sure what he is asking.

7

8

9 answered.

WITNESS BLUME: I think I can answer the question.

MR. NORTON: May we have a question before it is

10 CHAIRMAN SALZMM: Let Dr. Blume answer. I thiadc

he can answer it.
12

13;

15

16

MR. NORTON: Are we answering Dr. Buck's

question?

DR. BUCK: I said to Dr. Blume, can you answer the

question, because I am not sure of what he is asking. Dr.

Blume said, yes, he could. So let's see if'e can try and

17

20

21

straighten me out at, the same time.

WITNESS BLUME: I think we have to keep in mind

the purpose of using an attenuation equation in the analysis

or design of the safety of a plant. The station 10 that
was referred to in the question andshown on this figure, for
the purpose of analysis or- design, one should definitely use

the shortest distance to the fault which would be the

normal distance regardless of the mechanics of the facal

mechanism because you don't know that in advance when you are
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Pl

I

Vl
Vl

8

9

10

designing. So you have to use the shortest distance to the

fault, as I have done, in order to be conservative for
nuclear power plants.

As far as the mechanism goes of this particular
faulting, I think it may take them years to unscramble this,
but it still does not change the fact that the conservative

approach in using either my curve or Dr. Trifunac's curve,

is to assume the shortest distance in designer analysis.

BY MR. FLEISCHAKER:

Q The shortest distance from what point?

12

13

14,
'5

16

17 .

19

20
'1

C'

".2

23

24

A Your point 10 to the fault -- normal to the fault.
DR. BUCK: May I ask a question?

Dr. Blume, does that make, the assumption that

you are considering that the earthquake might take place at

a poin't directly under 'the surface fault nearest to the

plant?

WITNESS BLUME: It assumes that the worst possible

thing might happen right at the plant. That is what, we have

done throughout.

BY MR. FLEISCHAKER:

Q Dr. Blume, I think we are talking about two

dif erent things. You are talking about for purposes of

calculating ground motion at the site, you should assume that
-- You assume that the epicenter is on the fault, the shortest

distance normal to the fault, is that what you are

~ ~ I
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assuming?

A Yes. Zn our analysis on this plant, we have first
of all figured the magnitude, or given the magnitude, and

then considered the rupture length. But at each point along

7

8

'9

the rupture length, we have conservatively assumed that the

total energy was: released from that point. The one that
would release the greatest energy according to any attenua-

tion equation was the one with the shortest distance, the

normal distance. That is what we have used.

10 DR. JOHNSON: Excuse me, sir, but Z would like to

ask a clarifying question with regard to that answer.

12 Did Z understand you to say that in your calcula-

13; tions you assumed that all of the energy is released at a

15:

16

single point on the fault on the epicenter and the hyper-

center?

WZTNESS BLUME:. Yes, this is very, very conserva-

17 'ive. We distribute the probability of its release along

the rupture length, but as far as the energy itself it is
I

concentrated at each point in turn.

20

21

DR. JOHNSON: But in generating an impirical
relationship to describe earthquake motion such as SM-5,

24

which Z hope Z have characterized that characterization

properly, you can only 'compare the results of that calcula-

tion with data obtained at real locations in the ield?

25 WZTNESS BLUME: That is correct.
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DR. JOHNSON: That data is generated by earth-
2 quakes which take place over a length of slip fault, does it
3 not?

WITNESS BLUME: That is correct.
5

6

7

8

9

10

DR. JOHNSON: Then I don'0 understand how your
\

calculation can assume all of the energy released at one poin

when the data that it is generated from represents real
'I

I ~

earthquake in which the energy is distributed over a length of
the slip fault.

WITNESS BLUME: I concur with your problem because

I have the same problem myself. Unfortunately, one of the

12 conservatism in the system in designing nuclear plants is
13 'o assume that the energy is released right, at the plant.

: ~'R. JOHNSON: I can understand that. But I don'

16

17

unders and how SAM-5 g'ives you that result. In other words,

it would seem to me that SAM-5 would give you the ground

motion adjacent to a fault of a certain magnitude, not

19

20

21

necessarily assuming that all of the energy was released at
a single point. 1

WITNESS BLUME: That is correct. I think the

difference is more than made up at close end of'he fault

23

24

by the fact that we use hypercentral distance in the

derivation of of the eauation, yet we use normal distance

in the application of it. This makes up in part, and in
whole, perhaps, for theproblem that you have stated.
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I think the day will come years from now when we

will be able to distribute the energy up and down the fault
in some manner, and make the calculations in that way. But

so far we have not been able to do that.
DK ~ JOHNSON: Let. me ask you another question.

7

8.

9

10

From the question that Mr. Fleischaker was asking

he seemed to imply that the energy release at a point on the

fault correlated well with the amount of surface slip
displayed. Is that your understanding'

NITNESS BLUME: It is my understanding, but I don'

12

13;

14,:

1,5

16

17 .

quite agree with him, because when I look at his plots, and

his figure, Figure 1, I think it was, we have Bond's Corner

which had the great horizontal motion, and opposite Bond's

Corner is no fault slip.- at all shown in this diagram.

DR. JOHNSON: . Even more explicit than that, that
i

diagram,'oes it not show zero slip at the epicenter?

WITNESS BLUME: That is correct. It does seem to

19:,

show zero slip at the epicenter.

DR. JOHNSON: The maximum slip appears at some

point 10 kilometers along the fault from the epicenter. Is

C'

P~

24

that not correct?

WITNESS BLUE: Let, me scale it, please.

,About 12 kilometers, roughly, yes.

DR. JOHNSON: That is what I intended to mean.

Thank you, that answers my question.
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2

CHAIRMAN SALZMAN: Mr. Fleischaker, and gentlemen,

we are going to have to take a break at this point, both for
lunch, and because we have some telephone business to conduct

The hearing will resume with you, sir, at 2:15.

Cl
cv

I

Vl
Vl

7

8

9

MR. FLEISCHAKER: Can you give us, sir, an idea of
how late we will go this evening?

CHAIRMAN SALZMAN: We will be able to do that
when we return from lunch, and I have discussed'it with my

colleagues.

CJ

n

10

12

13 ',

(Whereupon, at 1:00 p.m., the hearing recessed, to
reconvene at 2:15 p'.un., the same day.)

15,
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AFTERNOON SESSION (2: 15 p.m.)

7

8

9

10

12

13;

15 .

16

17

19,

20

".2

23

24

25

CHAIRMAN SALZMAN: On the record.

We will resume where we left off.
Mr . F leischaker, you were cross examining the

witness.

FLEISCHAKER: Thank you, Mr. Chairman.

CHAIRMAN SALZMAN: For planning purposes let me

tell you that we plan to adjourn the session today at 6:00,

but things seem to be moving slowly. We'l start tomorrow

morning at 8:30, and we will probably run late. How late

may depend upon all of us, certainly at least until 7:00.

On that cheerful note, please resume.

Whereupon,

GERALD FRASER

H. BOLTON SEED

STEWART SMITH

JOHN BLUME

ROBERT EDWARDS

resumed the stand and were further examined and testified
as follows:

CROSS EXAMINATION — Resumed

BY MR. FLEISCHAKER:

Q Dr. Blume, I just want to see if I can summarize

some of the things we were going through just before the

break and then move on.
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7

8

9

10

Is it your testimony, 'ir, that to establish

the amplitudes of strong ground motion for design of nuclear

power plants one places. the SSE at a point on the fault
corresponding to the closest distance normal from the

power plant site to the fault?

A (Witness Blume) Yes.

Q That, is what is recruired by Appendix A?

A Which Appendix A are you referring to?

Q 10 CFR Part 100, Appendix A.

CHAIRMAN SALZMAN: Is your microphone on, Dr.

Blume?

12

13

WITNESS BLUME: I will check it.
BY MR. FLEISCHAKER: (Resuming)

Q Dr. Blume, the Appendix A to which I am referring

15,'6

17

19 .

20

21

~2

23

24

is 10 CFR, Part 100, the seismic design criteria for

nuclear power plants.

A I don't have a copy of thN in front of me, but

as I understand it, and also general practice, we use the

shortest distance to the fault, the normal distance.

Q And this is the most conservative method, and

indeed this< method was the method applied at Diablo

Canyon?

A Yes.

Q Now, the distance to Diablo Canyon from the Hosgrit

fault is 5.8 kilometers, is that correct, sir?
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A Yes.
L

Q So that for purposes of the reanalysis you placed

the safe shutdown earthquake magnitude 7.5 at 5 kilometers
4 from the site, and then you calculated the amplitudes of
5

6

7

8.

9

10

11
»

12

13

'5

16

17

'trong

ground motion.

A At 5.8 kilometers from the site.
'I

Q Yes, sir. Now, since we have little data on that

because we don't have a lot of empirical measurements,

empirical data, we don't have measurements, we usually resort

to functions that correlate the amplitudes of peak ground

motion on the bases of a distance, magnitude and soil
conditions, is that correct?

A That is correct.

Q Was that done in this case?

A Yes.

Q And what correlation did you use in this case?

A For the work I did I- used my SAN equations.

C

19,

20 '

Which SAM equation was that, sir?

A It depended on%ich fault we were —you see, we

studied many faults besides the Hosgri. For the Hosgri with
»

a 7.5, that would be SAN V.

Q»And what was the —now, Dr. Blume, you discuss

your SAN V in the amendments to the —the Hosgri amendment

to the FSAR. You describe the SAN V and you describe a

parameter called R.

A~~~~RSON ~~~QRT'NC CC»VIPQNY. (NC
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Now, is it the case that for the SAiM V that

2 parameter R is the hypocentral distance?

A Yes. In the derivation of the curve it is the

5

6

hypocentral difference.

Q Now, if I may, sir, is it your testimony that

the normal slant distance to the fault —strike that.

7

8
I

9

10

Is it your testimony, sir, that use of normal

slant distance to the fault to derive these correlations

results in the most conservative estimates of the amplitudes

of strong ground, motion?

A Well, it depends upon which attenuation law one

is using.

Ce
13 i Q We are using for purposes of that question-, sir,

the SAN V.

15 A With SAM V youget the greatest acceleration with

17

the shortest R distance or hypocentral distance.

WITNESS S14IITH: Could I add a point of clarifica-

19

tion? It seems to me that it does not really matter a great

deal what parameter one uses in the correlation as long

20 as they are consistent in developing it from data and then

23

24

applying it to prediction.
You have been talking about two distinctly different

issues: the prediction of ground motion at a site that is
under investigation versus the interpretation of data

25 collected from past earthquakes.
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And as I tried to illustrate when 1 opened my

presentation this morning, that if you take epicentral

distance and correlate a curve to it based on epicentral

distance, you will of course get a reasonable curve. And

5

6

you may or may not choose to use that curve for prediction

in the future.

C2i'
8

9

10

12

13 ';

15:

16

Is there any large new ground motion that we should fear

that our basic understandin of the faulting process isg

imperfect, and the answer was in Dr. Seed's curves. Clearly

My point was that because of the nature of the

data and the nature of a physical process in the earthquake,

it makes no sense to use epicentral distance. And I think

that that is clearly illustrated by the data that was

developed in the Imperial Valley.
I

The basic question, it seems to me, does the

new data from the Imperial Valley surprise us in any way?

17

19

it lies within the curves he drew in 1976, so it represents

no surprise. It is consistent with what we have seen up to
/

now.

20 BY MR. FLEISCHAKER: (Resuming)

c

C'l

i

21

24

Q Dr. Smith, have you reviewed Dr..Trifunac's
h

testimony?

A (Witness Smith) Yes, I have.
E

Q 't would appear that Dr. Trifunac would agree

with your observation with a few word changes; that is, the





1 Imperial Valley correlates well with his estimates of the

2 amplitudes of strong ground motion which are based on epi-

3 central distance.

5
cv
I

6

7
cv

8
CII

Pv 9

10

A I agree totally, and I think he would as well.

However, if you were to ask him if he would care to use

that expression to predict ground motion close to a fault,
I suspect he would answer no.

Q He is not on the stand. We cannot ask him that

question. But he will be.

Dr. Blume, I would like to direct your attention

11 to the figures in your testimony, Figures I-3, Z-4, and Z-5.
4

Vl
~0

12 Now, sir, as I understand your testimony, the SAM V

13, curves that are set forth on the three figures are plotted
1$ „,~

15 .

as a function of hypocentral distance, is that correct?

A (Witness Blume) I have to explain that these

16 figures that, were made in some cases by others, and I, of

17

I

19 .

course, cannot —I do not know exactly what they did or

how they applied my equation.

Also, the figures are drawn for different impedance

20 values of the soil or Rho VS shown in Figure Z-3, but the

C
21

23

24

ones that -- you see, all we did to these three figures,
in response to the Board's question, was to plot the Imperial

Valley data on the figure. No new curves were drawn at all.
Q I understand that, but I do not think you have

25 answered my question. Let me restate it, and if you don'
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know then you can certainly say that.

3

Are the SAN V or the SAM curves here that are

depicted in Figures I-3, I-4, and I-5 plotted as a function
4 of hypocentral distance?

Vl

Pl

I

VS

i»i

cv

ev

iii

g»

Vl

C»

»»

l
a

5

6.

7

8.
I

9

10

13 ',

15

16

17
'$

i

19

20

21

A I know the heavy black one is because I did that

on a drawing a long time ago, and I suspect they all are

but I cannot',swear to that.

CHAIRMANSALZMAN: Dr. Blume, would anyone else on

the panel be able to answer that?

WITNESS BLUME: I am afraid not. It was done

by others.

NR. OLNSTEAD: May I interrupt just a moment?

CHAIRMAN SALZMAN: Nr. Olmstead.

NR. OLMSTEAD: Yes. The Applicant this morning

went to a great deal of trouble with Exhibit R-l to define

te'rms. Yet when Nr. Fleischaker started asking questions,

I did not understand Dr. Blume to be using the term "hypo-

central, distance" in the 'same sense Wat is used in Exhibit

R-1. So I was wondering if we could clear that up.

CHAIRMAN SALZMAN: Why don't you ask him?

MR. OLl4STEAD: I am interrupting examination here.

CHAIRMAN SALZMAN: Dr. B lume, Mr. Olmstead I

24

think has a question we should all like the answer to.

NR. OLNSTEAD: If you will refer to Exhibit R-l,
25 Dr. Blume.

A~KBSCN RK~CRi.~lQ C ill?ANY. liXC
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WITNESS BLUME: Just a moment, please, while we

get it. Let ' let Dr. Smith, since he drew the curve, start

out

MR. OLMSTEAD: Okay. Dr. Smith.

5

6

7

8.
t

9.

10

12

13,

15

16

17

WITNESS SMITH: I think I know what the problem is,

and it is my fault for not going further in the explanation.

If you refer to the exhibit, the distance which is marked,

the blue line —
; it won't be blue on your curve -- the

distance which is marked "dc."

MR.. OLMSTEAD: Yes.

WITNESS SMITH: This is what we have been calling

a significant distance, and it is defined as that distance

from the site to the nearest point on the rupture surface.

MR. OL'41STEAD: I understand that.

WITNESS SMITH: Now, in this particular case
that'ill

be a horizontal distance from the site to the point on

the fault. In another instance--

19,

20

21

MR. OLMSTEAD: On the surf ace.

WITNESS SMITH: On the surface. In another ins tance

when the fault is dipping, it may be a shorter distance

to that nearest point on the- fault rupture by going on the

slant distance.

23

24

MR. OLMSTEAD: Okay.

WITNESS SMITH: Consider one further complication.

Supposing if the fault rupture stops before it gets to a

Aa EBsci4 RK~QR>.45 c MP4i4Y. li4C
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station, the fault as mapped on a geologic map may continue

on past the station. Now, it is not the normal distance to

the fault. It is the distance on the fault rupture, the

closest distance of approach on the fault rupture.

MR. OLMSTEAD: I want to get to the term "epicenter

hypocenter" which on your Figure R-1 shows the hypocenter

C%

c

cv

7

'8,

9

10

beneath the epicenter and not beneath the point on the fault.
That is identified by line dc.

WITNESS SMITH: That. is correct..It" is always

the case that the hypocenter is directly beneath the

epicenter. There. is no ambiguity in the definition of

12
hypocentral distance or epicentral distance. There may be

c4
T

13, some confus ion in various peop 1e ' minds in the def inition
of significant distance.

MR.. OLMSTEAD:, Now, let me ask my cruestion, if
you will, of Dr. Blume.

17

1Q

i

19

20
'1

When you move the epicenter to the fault directly
near the site, the closest perpendicular point, is it not

true that then you are referring when you use the term

"hypocenter," you are referring to a point„ beneath the

point that is identified on this chart as, I believe, dc'?

WITNESS BLUME: I would be -- my normal distance

would be horizontal from the station or the site to the

24
fault, and when I allow for the depth or the -- focal depth,'

assume a vertical plane. I assumed a vertical plan'e for
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the fault. So my slant distance would be the distance

from the site down to that focal point directly below the

normal distance.

MR. OLMSTEAD: So that the term "hypocenter" when

cv
I

6
VS

7
Pv

8

so 9

you are using it for your purposes of your graph implies

that point, is that not correct?

WITNESS BLUME: That is true the way I plotted

Figures I-1 and I-2, but in t:he derivation of the equations

I used two hypocentral distances.

c 10

a 71
U

12

MR. OLMSTEAD: Okay. Thank you.

CHAIRMAN SALZMAN: Thank you.

BY MR. FLEISCHAKER:. (Resuming)

13.;

15 .

16

17:

19 ..

20

Q Let's see if we can catch up, Dr. Blume, again.

Referring to Figures I-3, I-4, and I-5 you are suspect

that you are not certain that the plots of the SAM curves

there are as a function of hypocentral distance.

(Witness Blume) Yes.

Q How have you plotted the points there that repre-

sent the measurements for the IV '79 data?

A They are plotted as normal fault distance.

21 Q Now, is that normal fault distance or slant

normal fault distance'

23

~i+ 24

25

A Horizontal normal fault distance.

Q What is the rational basis for compar'ison of the

SAM V curves which are apparently plotted as a function of
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hypocentral distance with measured accelerations which are

plotted as a function of normal fault distance?

7

9

10

A Of course there is a lot more on these plots than

SAM curves. There are curves by many people, and the Board

requested that we compare the measured records from ZV '79
r

to these particular graphs. So what we did was simply to
i

plot the data on these graphs.

But you see on number l-4 you will find Schnabel

and Seed, Milney and Davenport, Housner, Esteva, Cloud and

Perez, Guttenberg —there are many people here. And the

general conclusion is the IV '79 data seems to fall into the

13,'5

17

lg

19

20

general trend of all of these curves pretty well.

Q Now, is that the conclusion that we are to d erive

from —is that the conclusion you derive from Figures I-3

and l-4 here'?

A Yes. 1 get, the strong conclusion that there is a
r

saturation effect working, that you can see these. curves

are bending in toward the ordinant on the left to the point

that the curvature in these various attenuation curves seems

to be logical.
Q Looking at these curves do you conclude that the

SAM V curve is a better predictor of peak ground acceleratio s

on the basis of the data plotted there than any oz the other

curves?

25
MR. NORTON: May we have a clarification on the
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distance? Better predictor at what distance?

BY HR. FLEISCHAKER: (Resuming)

Q At alldistances for which the curve is plotted

on the John Blume Figures I-3 through I-4.

,7
i 8

9

10.

12

13;

A I think to answer that I have to take the three

curves one by one. Looking at Figure I-3, that heavy black

line is drawn for a different soil impedance than we have

at Imperial Valley, so it should be lowered a little bit at
1

the longer distances. If that were done, I would say there

would be a very good matchup with the measured data from

Imperial Valley.

Q Dr. Blume, how do we make any sense out of that

matchup when the —let's assume we move that curve down

first of all. How do we make any sense of that matchup when

15

17

'9

20

that curve was plotted~as a function of hypocentral distance

and these accelerations are plotted as a function of

distance normal to the fault?
Aren't you comparing apples and oranges?

A To some extent we are in all this work. Ne have

to. 'ut, there are cases where the epicentral distance

and the hypocentral or the slant distance are almost the

same, a few cases like that.

23

24

Q Now, let me ask you, have you determined how much

you would move this SAM V curve down on Blume Figure I-3 to

take into account the difference in the Rho VS values on
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the top of this figure from Zmperial Valley?

A At the top of the figure, even though we reduced

3
Rho VS to the value it should have, the top of the figure
would not change very much because that is close into the

Ct
iV
I

IA
VS

CV

cv

iii

hl

~ ~

5

6-

7

8

9

10

epicenter; so the curve would change in the lower portions

toward the right.
Q Have you done this plotting, sir?
A On these particular plots, no.

Q Directing your attention to Figure Z-4, Dr. Blume,

do you conclude that the SAM V curves, there is a better

11
predictor there than .the other curves with respect to the

12
Zmperial Valley data that is plotted there?

13 ',

14

15:

A Zf the curves were corrected again to the proper

soil impedance value, Z would say that they would be

excellent predictors of the curves as compared to some of

the others. But on the other hand, there are some that are
16 I

also excellent predictors.

CI7

I
c

C'l

I

19,

20

21

".2

23

24

Q How much would these curves move if we were to

take into consideration the correction--
A Zt would depend.

Q Let me finish the question. A correction to these

curves to take into consideration this Rho VS number for
Zmperial Valley?

A They would move practically none at all at the

very short distances such as 4, 5 kilometers. They would
25
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rotate a little bit and come down at the longer distances

in an amount that I could only guess at, and I hate to

do that in this hearing.
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13,

14,

'.5

.

16

17

t

19

Q How about at a distance of 10 kilometers, sir?

A It would be a very slight reduction, very, very

little. They cross over in my equation at 4 kilometers.

There would be no change at all at 4 kilometers.

Q Now, were you to take the points there that are
C

. designated as the recordings for the IV '79 data and to

plot them as a function of hypocentral distance how would

they move?

A The points would move to the right, as has been

discussed previously today.

Q Have you done that plotting?
A ' have done some studies of plotting epicentral

distances comparing my curve with the one of Trifunac. It
is not a plotting. I have just done some calculations.

Q Have you replotted Figure I-4?

A No, I haven'.

cc1 2P

C

1

i
".2

,
23"

'~ 24

Q To take into account or to —strike that.
Have you replotted Blume Figure I-4 so that the IV

'79 data is plotted as a function of hypocentral distance?

A No, I have not. I didn't think it would be

appropriate.

Q Why not?
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A Because of the reasons I mentioned this morning,

that I think we should deal with the shortest distance to

the fault when we are close in.

7

8

9

10 .

12

13

Q Let me direct your attention, Dr. Blume, to Figure

I-5. Here again it is the case, is it not, that the curves

are plotted as a function of .hypocentral distance whereas

the data is plotted as a function of distance normal to the

fault, is that correct?

A Yes.

Q Have you replotted this graph to indicate how the

data points would move to the right? Were they plotted

as a function of hypocentral distance?

A No. I did not think that would be appropriate.

15
'6

17

C 19:

20

CC'1

23

24
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Q Here again, aren't we comparing apples and oranges?

A I would not say, again. I would say that we are
doing the best. we can to answer the Board's question as to
what the accelerations were relative to the fault distance.

By the way, this curve 1.5 is for a magnitude 7,

as it was previously. We did not change it. It is still a

magnitude 7.

Q Dr. Blume, I would like to direct your attention
again to Figure 1-5, and ask you, can you tell me what the
standard deviation is between the mean curves and the
standard deviation curve at a distance of 5.8 kilometers?

12

13:

A I can if you give me a moment.

DR. JOHNSON: Mr. Fleischaker, would you specify

15

16
'7

19,

whether you the standard deviation and the same return on

the~.impirical data.

MR. FLEZSCHAKER: In the center, sir.
WITNESS BLUME: On lag paper. without a scale, it

is pretty hard to do this accurately, but I would estimate
about 4 for the median value, and about .7 for the one

2O 'tandard deviation above the mean. As I recall my factor
in SAM 5 is 1.81 for the one standard deviation, which seems

23

24

to check that fairly well.
DR. JOHNSON: Thank you.

H

BY MR FLEZSCHAKER:

Q. I would like to direct your attention to John Blume
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1-6, and ask you, would you agree that the same data is in
fairly good agreement with the USGS Circular platt for the

'4

7

8

9

10

distance as defined by the mean standard deviation?

A Yes. I would say that i.n the median and short-
distances the data falls pretty well, especially when the

magnitude is 6 to 6..4. When you go to the left confidence

level, and I believe that these 70 percent confidence level

lines, the magnitude is only 5 to 5.7.

Since the Imperial .Valley is 6.6, there is less

agreement in the shorter distances. The definite trend is
that the plotted data points are moving in under what I would

12, call a saturation effect with magnitude and with distance..
13 There are two saturation effects apparent here.

15

Q Let me ask you about the saturation effect with

respect to magnitude. Was the percentage increase in peak

ground acceleration and a change in magnitude from 6.6 to
17

20

21

23

24

MR. NORTON: May we have a clarification. Are we

talking about ML or MS for magnitude.

MR. EEISCHAKER: MS .

MR. NORTON: Is that a 6.6 MS versus a 7.5 MS?

MR. FLEISCHAKER: That is correct.

DR. JOHNSON: May I ask a clarification. Is MS

a quantity that you are interested in, when you are asking

about mere field acceleration, peak acceleration. I would
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5

6

7

8.

9

10

think ML would be the number in the near field.
Dr. Blume, when you are talking about near field

acceleration, and you are characterizing earthquakes by

their magnitude, is MS or ML the magnitude which is most

significant in terms of predicting near field acceleration?

WITNESS BLUME: ML would be the most significant
structurally.

MR. FLEISCHAKER: Let me correct my question

because it relates to ML magnitude.

WITNESS BLUME: Not necessarily. SAM-5 is derived

12

from the United States earthquakes, and how they are reported

BY MR. FLEISCHAKER:

13:. Q I will take both.

15

16

17

20

MR. NORTON: The problem we have is that ML

saturates at approximately 7 or 7.1, 7.2. So you can't take

a 6.6 ML and compare it with a 7.5 iML because there 'is no

such thing as a 7.5 ML. That is where the confusion is
coming right now.

CHAI%AN SALZMAN: Mr. Norton, I presume the

witness can answer that if he believes that to be the case.

21 BY MR. H'EISCHAKER:

Q Can I restate my question?

23

~ 24

Dr. Blume,'or whatever magnitude you used in your

SAM-5, can you state what the increase -- what percentage

25 increase in ground acceleration are indicate at a distance

><>r A/45 C MpAs4Y. iilC.
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of six kilometers for a change from magnitude 6.6 to 7.6'?

A I would have to do some calculations to answer

that. The magnitude appears as part of an exponent on the

natural E. As I recall for SAM-5, it is E to the minus

7

8

9

10

.43 M. Not having a calculator here, I will not attempt that
in my head. We can bring thatin for you.

Q Can we give you a calculator to do that, if we

could get that into the record at .this point?

A All right.
CHAIRMAN SALZMAN: How long will it take you to

12

13 i

do that, Dr. Blume?

WITNESS BLUME: I found my calculator. I did not

know that it was in my briefcase. 1 will take me two

minutes, if I understand the question.

order of magnitude? I

You are jumping one

BY MR. FLEISCHAKER:

17

19

20
'1

Q That is correct, and that I would like to know

what the end peak acceleration is at a distance of six
kolometers.

A It will be independent of. distance.
'It seems to be about 50 percent for a change of

23

24

25

oneorder of magnitude.

Q Thank you.

I would like to direct .your attention, Dr. Blume,

to Figures 1-8 and 1-9, to discuss the saturation ef ect
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1 with respect to the distance to the fault.
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cec
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cv

cv

7

8.

9

A That was 1-8, and 1-9?

Q That is correct.
A Thank you.

Would you repeat the question please?
e

Q I have not asked a question.

Isn't it true, sir, that all of the curves shown

there, which are the Trifunac Curve, the Seed curve, and

the Donovan curve, demonstrate that in the range of interest
here, that is from five to 10 kilometers, predicted peak

CCl

ll acceleration increase as a function of the distance of the

12 fault?
13,' They increase, but at a slowing rate, which is

c4
T

a

La

g

15;.

16

17 .

decreasing, if'ou know what I mean.

. Q I know what you mean.

I would like to turn finally to figure 1-10, which.

14 'hat I would call saturation. The rate of increase is

Vl

ccl

7$

19 .

is taken Hanks and Johnson. Dr. Blume, on page 1-6,

referring to Figure 1-10, you state that the Hanks and

20 Johnson data agree very well with other data, and clearly

c
Pl

21

'7Q

indicatemagnitude saturation.

yes.

>W 24

Q Isn't it the case, Dr. Blume, that Figure 1-10
e

in fact shows that peak ground accelerations are magnitude

25'ependent in the near field?
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A Very, very slightly. To me the word saturation

2 does not mean that it is completely flat. But the rate of
increase is decreasing. Zn other words, the curve is bending

4 over, reaching toward the zero distance, for a larger
vt
ri
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7
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9

12

15

17

16

13 ',

magnitude, rather.

Q Dr. Blume, have you reviewed U.S. Circular 795?

A Yes.

Q The authors there point out that if you fit a

regression through this data, you will obtain a line that
has about 1.4

MR. NORTON: Would you refer us to the document?

BY MR. FLEISCHAKER:

Q Sir, do you have a copy of USGS Circular 795?

A I don't think that I have one with me. But I
will look.

MR. FLEISCHAKER: We have a copy. Ãe can make it
a joint exhibit and distribute it to counsel.

MR. NORTON: Mr. Fleischaker, it'is already in the

19 record.

20 'R. FLEISCHAKER: I don't think that 795 is already

C

4

'r+~~~

'J~

21

25

in the record. I think 672 is in, but 795 is not. It has

not been admitted. I don't think it is in evidence.

CHAIRMAN SALZMAN: Please distribute it. I don'

know whether it is in or not.

MR. NORTON: Circular 795 was sent in with a motion

4

4
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.2

MR. FLEISCHAKER: That is correct.
DR. BUCK: It does not put it in evidence.

MR. FLEISCHAKER: It is not in evidence, axd that
is why I brought it.

5
Cv

I

6
VS

7
Po

8'v

9

ci 10

CHAIRMAN SALZMAN: Mr. Fleischaker, do you want

to have this marked for identification?
MR.FLEISCHAKER: Yes, I would like to have it

marked for identification as Joint Intervenors Exhibit R-l..

CHAIRMAN SALZMAN: The reporter will do that
please.

BY MR.FLEISCHAKER:

12

13;

16

17

Q For the next set of auestions, Dr. Blume, I would

like you to refer to page 26, if you will. There are some

underlinings in this which I apologize for, but this is the

only copy that we have. They are obviously not part of the

original document.

Referring back to the last paragraph on page 25,

Dr. Blume, the Office made clear in discussing the Hanks

19

n 20

21c
C'

'rK~~~
~z-> 24

25

and Johnson 1976 article, and I believe that your figure
1-10 is taken from that article.

Going on to page 16, the article states: "the

data shows some dependence of peak accelerations on

magnitude but Hanks and Johnson argue that the data are:~..'-

consistent with the idea of magnitude independent source

properties. The data plotted against as the logarithm of
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7

8

9

10

peak acceleration against magnitude can be fit by a straight
line with, a slope ecruivalent to an increase by a factor of

1.4 per magnitude unit."
Then it goes to state: "It should not be used

for extrapolation beyond magnitude 6. 5, however, because

'the data set was deliberately chosen to represent relatively
high values, and thus the slope of the line fitting the

data may not be the same as the slope of the line represent-

ing mean values or, for that matter, of the line representin

values for any fixed probability."

12

13

15:

16

17

1Q

19,

20

21

Dr. Blume, do you have any basis to disagree

with the U. SG. S . assessment that this slope of line going

through this data through 6.5 would have a slope of 1.4?

I don'0 disagree with t:hat statement, but I think

it is an incomplete consideration of the problem. It is
not necessary that you produce a straight I;ine in regression

analysis. You can use various curves. I think that they

would get a far better fit or factor if they had tried
a curve,~exponential, perhaps, or some other form.

'HITNESS SMITH: I have a very important point to
r

add here, because there is new information since the report

24

25

you are referring to. Now they have looked at the Imperial

Valley. I don': know about the procedures here, but if I
could read a few lines of their conclusion after cmparing

4

Circular 795 results to the Imperial data, I think that it
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would be very interesting.
CHAIRMAN SALZM2G%: Mr. Fleischaker, do you want

to make your point first'
Dr. Smith is suggesting that there is some more

data which indicates that this is not the final word.

MR. FLEISCHAKER: I don't have any problem with

7
Pe

8

se 9

c 10

C
C

Fs
12

13:

15

16

17

20

21

1$
Vl

19:

that, except that this is the type of thing that one

normally does in redirect. I don't care when it comes in,
as long as we can get copies of this particular document,

so that we are able to question Dr. Smith, or other members

of the panel at some point.
Essentially what is, happening is that the other

witness is playing lawyer at the same time that witness is
testifying, and pulling out a document that we have not

had an opportunity to see.

MR. NORTON: We have a copy. We have copies or

everyone. We were not going to make it part of our direct
case, but if anyone asks for it on cross-examination, we

havel. it available.
CHAIRMAN SALZMAN: Do you want to see these

documents?

MR. FLEISCHAKER: Yes.

CHAIRMAN SALZMAN: My difficult is that the

gentlemen, when you ask a question, they are entitled to

25 give you their answer, including if they have read something
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else that suggests that this is wrong.

MR. FLEESCHAKER: E have no problem with that

3 at all. E am trying to figure out a mechanism by which we

can make this a document.
Vl
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CHAERKQl SALZMAN: Mr. Norton has graciously
offered to give the document Dr. Smith has just mentioned,

and distribute it.
MR. FLEESCHAKER: That is fine.
lK. 'NORTON: Perhaps- we can have-that marked as

a . Joint: ENtervenors'xhibit. I don't know whether the

intervenors wish to do that, but just pass:it around.

MR. OLMSTEAD: E do think that we need a number

for the exhibit, though, to identify it.
MR.FLEISCHAKER: Prior to receiving his answer,

may we have a short recess so that we may examine this

1g document for five minute.

17

21

JM 24

CHAIRS SALZMAN: All right, we will take a

break for five minutes, but not, more than that, please.

(Whereupon, a short recess was taken.)

CHAERMAN SALZMAN: Ladies and gentlemen, we would

like to resume.

MR. NORTON: We have distributed the document.

We have also this other document, and we do not yet have

sufficient copies to pass out. They are being made right

25 now: Et is the further analysis of the same matter. We

Aa UBCN RVQRi.Nv CCMPAiRY. iNC
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only have one copy here at the moment, however, Z suspect

2 that within a half-hour we will have enough copies.

CHAIRMAN SALZMAN: I am prepared to go forward on

4 this. Then, if you refer to the other paper, we may have

5

I

6

need to cross-examine on it later today. or tomorrow. I
would like to go forward now as far as we can.

7

8

9

MR. NORTON: It is;just a short'onclusion on the

paper. It is just a couple of pages long. Dr. Smith has

one copy with him of the most recent.

10 CHAIRMAN SALZMAN: Mr. Fleischaker?

11

12

13
C0
'Z

14
'

15

16 '

17

MR. FLEISCHAKER: I would suggest that they give

the paper to us, and while Dr. Smith is examining that we

can have'ome fo,i.low-up questions and not have to wait".
I

MR. OLMSTEAD: I have a little concern here that

I want the Board to be aware of before we start 'using

papers by authors besides those who are testifying about

the earthquake.

1gn

~ ~ 19 .

20:

21
C

j)2 s

It is my understanding that a good number of these

papers exist in something called the open file at the USGS.

It is the intent of the survey to collect all of those at

sometime in the near future, and publish them. They are

essentially various documents by people, whoare taking this
new field data which is a unique, and that is why we are

P
F

here', and analyzing it and giving their intepretations of
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I think we could get bogged down in the examinatio

of everybody's interpretation who is starting to write on

5

6

this forever.

I have no objection to marking them as exhibit,
but trying to cross-examine on the basis of the conclusions

within these papers on the basis of somebody else's opinion

7

8

9

10

of what those conclusions mean seems to me to be a dangerous

course for us to embark upon.

So I am alerting you to that possibility early.
CHAIRMAN SALZMAN: That is true, but of course

we do have witnesses and experts in the ield who have

12 read thepaper and can testify as to what he believes the

13, paper means.

We also have Mr. Fleischaker relying upon a paper

that the distribution of. the next paper may have changed, or

at least moderated his opinion.; We certainly have to have

17 Mr. Fleischaker see that.
I don't think that we will go that far

afield,'ut

if Mr. Fleischaker is going to cross-examine--

20

21

".2

23

24

MR. NORTON: I feel confident that we will simply

redirect on the second, and we neil(1 not gain anything. We

will let iifr. Fleischaker',(have all the information in front
ofhim, and ask whatever questions he feels appropriate.

CHAIRMAN SAT ZMAN: In that regard, Mr.

25 Fleischaker, do you feel prepared to go aheacP.
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MR. FLEISCHAKER- I am prepared to go ahead.

MR. NORTON: Mr. Salzman, I have given Mr.

Fleischaker a copy of the most recent'paper. I have given

es

ps
ce

I

ics

'4 one to him,and the others are being copied.
r

CHAIRMAN SALZiIAN: Mr. Fleischaker, please go.

ahead.

ee
c
cv

ce

r ~

C

7

8
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MR. FLEISCHAKER: Mr. Chairman, we believe that
the point that Mr. Smith was going to make in informing:.us

about this new information.

BY i~. FL'EISCHAKER:

Q Dr. Smith, I think that the ball is in your court.

n

Ce

c

12

13 ',

15'

A (Dr. Smith) The discussion was proceeding as to
I

how extrapolate the curve from 795. There are two issues.

Extrapolations are a function of magnitude, and it is a
i

function of distance. TFh new data from the Imperial

17

Valley has been analyzed by Boore and Porcella, and it adds
I

considerable insight.
Reading the last paragraph of their conclusion,

cn

c

C
c

PI

~ 19

20

21

I

23

24

"There are'19 data points for distances @within 15 kilometers

o2 the slip suntace, compared to only 2 points. in the data s~

analyzed by Boore and others (1978, 1980) ." He is referring
there to the circular 795. "The new peak acceleration data

fall below an inward extrapolation of the mean regression
'I

line indicating that a single power law relation between

25 peak horizontal ground acceleration and distance is

At ~KBSOiat RK=ORT'..tG CCPltnAi4Y. liNC.





14

5

6

7

8

9

10

inappropriate. This is not a profound result; many workers

concerned with attenuation laws have postulated a flattening
of the curves at close distance. Et seems that at last we

5ave enough data to be guantative about the shape of the

curve; before assigning any universality to the attenuation

curve derived from the new data, however, the effects on the

recorded motions of fault propagation,- radiation pattern
(which may explain the low value at site MO) and geologic

structure must be understood."

13

'6

17

19;

20
'1

24

25
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Q It boils down, Dr. Smith, the conclusions of the

data confirms that the extrapolation from the 6 . 5 magnitude

dsp15-1 to the near field is not a straight line extrapolation.

in
cf

I

Vt

7

9

A No. This specifically is referring to

an extrapolation on distance, and he is confirming when

he said, "Many workers concerned have postulated that,"
that we are among those many workers who have been

postulating this for a number of years.

Q Is there anyone who has testified in this

C
4

n

C'l

I

10 .

12

13

15

16

17

19

20

21

proceeding, either for the joint intervenors or the

ACRS consultants, who also is not among these workers

MR. NORTON: I don't understand that.
CHAIRMAN SALZMAN: I have lost both of you.

Dr. Smith I am having- some problem following you. Just

what document were you 'quoting from? Is this the one we

have not passed around yet?

MR. LANPHER: I was going to make that objection.

MR. OIMSTEAD: We need to mark these things as

exhibits or we are going to be hopelessly confused.

MR.. LANPHER: Maybe Mr. Fleischaker can follow
what is going on, but seriously, without having the

paper in front of me' was totally lost during what was

being read also. It is very difficult.
24

25

CHAIRMAN SALZMAN: How long will it take to get

copies of all of'his?
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dspl5-2 MR. NORTON: We can have four of them in about
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10 seconds, and the rest of them will be here in 10 or
15'inutes. Just give us a few seconds.

CHAIRMAN SALZMAN: Mr. Fleischaker--
MR. NORTON:" Excuse me. That. is two more, not

fou'r. 1 can give one right now to Mr. Lanpher. X can

give him my copy.,

CHAIRMAN SALZMAN: Mr. Flesichaker, we will need

to have some way to refer to these things. At least-

mark them for identification, whether or not they are going

13:.

to be offered in evidence.

Would you care to do that? Would you rather
use some other system?

15

16

17

MR. FLEXSCHAKER: E agree that they need to be

marked. Otherwise we will be hopeles'sly lost. I am

wondering whether it will be appropriate for either the

applicant or the board, because E did not introduce these

or mark them with a number —do you have any objection to

21

putting an applicant's number on these?

CHAZRMAN SALZMAV: Mr. Norton can mark them

as applicant's exhibi'ts. Ef you don't want to offer them,

23

P-~.'4

25

you don': have to.
MR. NORTON: lt makes no difference to me.

CHAIRMAN SALZMAN: All right. Gentleman, the

paper entitled "Peak Acceleration from Strong Motion
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Records: A Postscript," by Dr. David Boore and Ronald

Porcella will be marked. Applicant's Exhibit R5 for
identification.

The reporter will please do so.

INDEX
i'
aa

ita

cv

- 7

8

9

(The above-entitled document

was marked Applicant's Exhibit

R5 for identification.)
CHAIRMAN SALZMAN: The paper marked "Geophysical,

Assessment of Peak Acceleration" —one moment. Wrong

paper
Let me have the other one, a paper entitled,

"Peak Horizontal Ground Motions from the 1979 Imperial

13; Valley Earthquake, Comparison with Data from Previous

15

'arthquakes," again by Booze and Porcella will be marked

Applicant's Exhibit R6 for identification.
16 'he reporter will please do so.

17

1Q

19,

(The above-entitled document

was marked Applicant's Exhibit

R6 for. identification.)
INDEX 20

21

CHAIRMAN SALZMAN: Mr. Norton, will you make sure

the reporter has copies of those documents.

23

24

25

other counsel have one

have those "when we get

except Ms. Nordlinger, but we will
the other copies.

MR. NORTON: Right now everybody has a copy

except the board. The reporter has one, not two. All

0'i ERSON RKWRitNQ CCMP4iNY. (NC
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5

6-

7

8.

9

10

CHAIRMAN SALZMAN: All right:.. Mr. Fleischaker,
are you going to proceed at this time?

MR. FLEISCHAKER: I can proceed if t:he board would

like me to, notwithst:anding the fact that you do not have

a copy of Applicant's Exhibit R6.

CHAIRS~ SALZMAN: One moment.

WITNESS SEED: May I intervene at this point
because this issue came up at the last hearing.

CHAIRNM SALZMAN: What issue is this one?

WITNESS SEED: The one about the saturation that—
CHAIRMAN SALZMAN: We are aware of that.

12

13

15

17,

i

19

2l'3

24

25

this R6?

MR.'FLEISCHAKER: Did you want me to proceed on

CHAIRMAN SALZMAN: Yes, go ahead and proceed. We

will do without it at the moment.

MR. OLMSTEAD: Mr. Chairman, before you proceed

and we are still on exhibit, there was a auestion about
I

whether joint intervenors were moving the admission of ~

USGS'circular 795 as Exhibit Rl. I do not think we have

WITNESS SEED: It was presented at the last
hearing; just a simple word of clarification would

perhaps'ake

it clear what I th'ink Dr. Blume wants to say.

CHAIRMAN SALZMAN: It is Mr. Fleischaker's
case, sir. Let's wait until Mr. Flei'schaker proceeds.

Mr. Fleischaker.
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ever had a ruling on that.
MR. NORTON: We—

5

6-

7

8

9

10

11

12

13:.

15

16

17 .

CHAIRMAN SALZMAN: No one has moved it into
admission.

MR. OLDSTEAD: I just wanted to make sure that
was clear.

MR. FLEISCHAKER: I will continue.

CHAIRMAN SALZMAN: Please do, sir.
BY MR. FLEISCHAKER:

Q Dr. Smith, I would like to direct your attention
to that last paragraph of Applicant's Exhibit R6 and ask

you how that is different from any conclusions drawn by

the authors in circular 795?

A (Witness Smith) Circular 795, they clearly
indicated not to extrpolate data outside the range of
their correlations and left open the possibility of a

straight line extrapolation to a shorter distance.

1P

19 .

20

21

sir?
Q Where do you find that indication in the paper,

I inferred that from reading it.
Where?

iI do not recall the exact page or paragraph.

23

24 assist
Do you have the document 'before you? Would it:

you to refresh your recollection?

(Pause)

rVi ERSON RK=CRi.NQ C MPAN'Y. INC
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A This is in the second to the last paragraph,

for example, "Data plotted as the logarithm of peak

3 acceleration against magnitude can be fit by a straight
' line with a slope equivalent to an increase by a factor of

ws

ps
sv
I

vs
vs

7

8

9

10 .

1. 4 per magnitude unit. "

This should not be used for extrapolation beyond

magnitude 6.5 because the data set was deliberately chosen

-to represent deliberately high values, and those a slope

of the line fitting the data may not„be the same as the

slope of the line representing mean values or for that matter

the line representing the values for any fixed probability.

Ce

12

13 i

Q First of all, let me clarify before we go on. This

is a plot of acceleration versus magnitude. Applicant's
Exhibit R6 discusses accelerations for a given magnitude as

15,

16

17

a function of distance.'

Right. I am sorry if I confused the issue. But

yax were talking in your line of questioning with Dr. Blume

addressing circular 795, talking about extrapolations of

~w20

'3

24

both distance and magnitude and it occurred to me that this
was inappropriate without bringing in the most recent
information on this.

The reference that l gave was specifically.addresse)
to'he question of distance saturation.

I

Q And is it still your testimony,sir, that this
795 implies that —or leaves open th possibility of a
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7

8

9

10 .

11

12

13",

14

'5;

16

17

19;

20
'1

".2

23

24

25

linear extrapolation?

A Certainly.

Q Is there —I would like to direct your attention,
Dr. Smith, to page 1 of 795 to the end of the first full
paragraph there where the authors state: "After considering

the physi'cs of the faulting process, the few available
data close to the faults, and modifying effects of surface

topography"

DR. BUCK: I think you have to slow down.

MR. FLEISCHAKER: I am sorry.
MR. NORTON: What is the page, please?

MR. FLEISCHAKER: Page 1, Joint. Intervenor's
Exhibit Rl. I will start over. I am sorry.

"After considering the physics of the faulting
process, the

WITNESS SMITH: I still cannot find where you

are.

WITNESS BLUME: Right there.
dr. buck: Middle of the last paragraph, first

column, page. 1.

BY MR. FLEISCHAKER:

Q Are you with me, Dr. Smith?

A (Witness Smith) Yes.

Q Starting over, "After considering the physics of
h

the faulting process, the few available data close to the





142

faults, and the modifying effects of surface topography,

at the present. time it would be difficult to accept

estimates less than about .Sg, 110 centimeters per seconds,

5

6

7

8

9

10

and 40 seconds, respectively, for the mean values of
peak acceleration velocity and displacement at rock sites
with five kilometers of the fault rupture at a magnitude

6.5 earthquake.,"

With respect to the two documents that have been

marked as Applicant's Exhibit R6 and R5, is there anything
I

in those documents that expressly contradicts those

conclusions?

12 A Before answering that, it says, "These estimates

are expected to change and"

Q Have the authors changed those estimates in either

16

17

of the two papers, RS and R6?
1

A E cannot answer that specifically. I believe
i

since the regression analysis has been done that in fact
1Q

I

19,

20,

21

23

24

theywould conclude different numbers. X. would be very

surprised if they did not change their numbers either
upward or-downward as a result of their data.

Q En your —can you identify anywhere in these

documents where they have expressly changed these estimates,

either —referring now to Applicant's Exhibits RS-and

R6?

25 A Just a'oment.
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(Pause)

Apparently, he haves that as something yet to

3 be done from this data.

5

,
6

7

8

9

10

Q Let's return—
A (Witness Fraser) I think I can reply to'hat

question, Nr. Fleischaker.

Q Please answer, sir.
A I believe circular 795 says that ground motion

peak accelration on rock would be —just that the data

seems to indicate, that it would be the same as it would be

on soil.

13,'

believe I can find in 795 where that is stated,
i

and then it seems like with the recent 'Zmperial Valley .

1.5

earthquake data, which cert:ainly fits within the magnitude

range that they were discussing, they come up with peak

'cce3zations considerly less than .8g which they are saying

17 might be a mean.

~ 19 .

20

And then in the —I believe it is Applicant's

Exhibit 7, the sentence that Dr.. Smith read, that the

new peak acce2eation data fall. below the inward extrpolation
I think the combination of those three pieces of dat:a would

certainly lead me to the conclusion that they would not

24

advocate .8g as a mean for rock from a magnitude 6.5

earthquake.

Those three pieces of information seem to, lead to
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3

7

8

9

a lower number.

Q That is your interpretation of the data; is that
correct, Dr. Fraser?

A Gee, I am not sure. There are three facts, and

I see no way out of the conclusion of those facts. The

facts are that they say rock and soil arethe same for
peak accelerations.

:Sb the fact that they said .Sg on rock is a little
bit not so relevant because they said in 795 that they are

C

the same.. And we have data from the earthquake of the

right magnitude, and they say they are bringing their
numbers down.

C0
13 ',

15 '.

Well—
A I would draw that conclusion. Yes, that is

i

my conclusion.

C'

16
'7

1Q

i

19:

20

21

24

Q Can you identify in either of these two exhibits,
R5 and R6,where they have explicitly changed their estimates

for peak accelerations on rock for a magnitude 6 . 5

earthquake?

A No. The new daa does not involve new data on

rock. The new data is on soil, principally.
Q Dr. Blume,I would like to get back to you. I

have distributed to the parties and counsel for the parties
and to the witnesses and to the board the Hanks and Johnson

article which has been previously marked and entered as
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an exhibit in this proceeding.

But I would like to ide-tify it as Joint Exhibit
R2.

7

8

9

10

11

12

13;

15

16

17

I

19:

CHAIRMAN SALZMAN: It is in the earlier proceeding

MR. FLEISCHAKER: It was marked as an exhibit
and entered into. evidence in the proceeding two years ago.

I do not have the exhibit number, but I am going to mark

it just for purposes of
CHAIRMAN SALZMAN: The reporter will mark it

Joint Intervenors'xhibit R2.

(The above-mentioned document

was marked Joint, Intervenors'.
Exhibit R2 for identification.)

BY MR. FLEISCHAKER:

Q Dr. Blume, do you have it before you?

A Yes, I do.

MR. NORTON: Does the court reporter have two

copies of that —three copies'P

MR. FLEISCHAKER: I gaa three copies to the

20 court reporter, and I put one on—
21

23

24

25

CHAIRMAN SALZMAN: I can see them in front of
the court reporter, but I cannot, see the copy that someone

gave me.

MR. FLEISCHAKER: I gave three to Dr. Johnson.

CHAIRMAN SALZMAN: Dr. Johnson has eaten one

of them. He has given it back.
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1

2

(Laughter)

MR. PLEISCHAKER: Is everybody ready?

BY MR. FLEISCHAKER:

Q Dr . B lume?

A I am ready.

8

9

10

12

Q I would like to direct your attention, sir, to

the paragraph, the last paragraph that begins on page—
strike that.

It begins on the page marked 963 and continues

on to page 964, the first full paragraph. on 964. I would

ask you to review those, sir.
(Pause)

13: A Nell, I have read it.

15

16

17

20

Q Okay. Now, let's see if you can agree with me.

Hanks and Johnson, sir, apparently argue for the idea that
horizontal peak ground accelerations are a function of
magnitude independent: source properties.

However, they place one important constraint

on that which is described in this paragraph which is
that there is perfect incoherence in the propagating waves,

21 that, there is absolutely no constructive or destructive

"..2 interference.
And they follow that with an import:ant conclusion,

that the probability is getting higher as horizontal peak

ground accelerations increase with magnitude.
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Is that your reading of the material in Hanks

and Johnson?

A Would you mind reading the particular portion of

this that you are referring to?

Q I can only direct your attention, sir
A You had me read two paragraphs, and apparently,

7

8

9

you are quoting or zeroing on one portion of it.
(Pause)

CHAIRMAN SALZMAN: Mr.Fleischaker has been

10 referring to pages 963 and 964 under the heading on 963',

"Dependence on magnitude."

12 BY MR. FLEISCHAKER:

Q If my description is not consistent with your

interpretation, please tell me why that iis the case and

what your interpretation of Hanks 'and Johnson is.
MR. NORTON: Excuse me. That is not a question.

17

1Q

!

19

20

'HAIRMANSALZMAN: Mr. Fleischaker did ask a

question, I believe, and the witness asked for some more—
he asked what paragraphs you wanted, and you did not really
tell him, Mr. Fleischaker.

21 DR. BUCK: I am not sure what interpretation you

are giving, Mr. Fleischaker.

23

24

CHAIRMAN SALZMAN: You were asked by the witness

if you were referring to any particular lines in the

article.
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I

dspl5-14
i

1

2

MR. FLEISCHAKER: Well, the line that jumps

out is the last of the paragraoh, the first fll paragraph on

3 page 964, which says, "And the probab'lity of such an

4 occurrence clearly increases with increasing magnitude."
vl

I

vl

5

6

7

8

9

CHAIRMAN SALZMAN: That is the paragraph that

begins, "For this reason alone"
I

MR. FLEISCHAKER: That is correct.
CHAIRMAvV SALZMAN: All right. Do you see that,

Dr. Blume?

WITNESS BLUME: I have found that.
MR. NORTON: Excuse- me. I would like to have

12 the question now. We know what the sentence is, but I do

13;. not know what the question is. Maybe the witness does, but

I don'.
t

CHAIRMAVv. SALZMAN: Well, all right. .Mr. Fleischak r,

17

at this point even I have forgotten your question. Would

you be find enough to ask it again.

BY MR. FLEISCHAKER:

iS
Vl

i»

19

20

21

".2

23

24

Q Simply stated, I said that althogh arguing that

magnitude is a function or source dependent properties

excuse me. Strike that.
Although arguing that peak ground accelerations

are a function of magnitude, dependent source properties,
Hanks and Johnson conclude, do they not., that. they

probability of peak —getting high peak acceleration

AL ERsoaal RK=QRi.NQ coi41P4,i'4Y. ii4c.





increases with increasing magnitude.

A I do not think that is exactly the way I waiLd

read this because they seem to be talking here about a

magnitude independent value of perhaps one-half g and

R approximately equal to 10 kilometers for M equal to

or greater than four and a half.
7

8

9

10

12

15:

16
'7

~ 19,

20

21

')2

25

As I read this,, they are talking about variations

from a constant one half g.

CHAIRMAN SALZMAN: Will you please—
WITNESS BLUME: I am referring to the first

full paragraph on the top of the page that you gave me.

CHAIRMAN SALZMAN: Mr. Fleischaker?

BY MR. FLEISCHAKER:

Q So it is your reading of the Hanks and Johnson

article, then, that they do not conclude that the probabilit
of getting high peak accelerations does not increase with

increasing magnitude?

CHAIRMAN SALZMAN: Mr. Fleischaker, that is a

double negative. You have lost me. Please state that

question again.

The question is stricken. Ask him what they

do conclude and whether he agrees. That would be the

easy way.

Don't ask him to state that it is not his

agreement that they do not conclude, because that will lose
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dspl5-16 1 us all, sir.
MR. FLEISCHAKER: Okay.

BY MR. FLEISCHAKER:

5
CV
I

6
Vl

7
Pa

8

9

Q Do you conclude, then, that Hanks and Johnson

have concluded that. high peak acceMations —strike that.

That they probabi&y of high peak accelerations

within the near field. does not increase with increasing

magnitude?

A No,. I do not get that meaning out of this

a 10

12

13 I

14.:
I

15 '.

16
'7

19:

paragraph when I read it as a whole.

Q What do you —what meaning do you derive from

the paragraph?

A 'he, whole question is the antecedent of the word

"this."
I get that they are talking about a constant

one half g and the variations —the scatter, we might

call it —above or below that one half g.

A (Witness Seed} May I read the principal
conclusions stated in the paper?

20 CHAIRMAN SALZMAN: Yes, Dr. Seed. Please do that,
sir ~

a2

24

WITNESS SEED: On page 964 of the paper by

Hanks and Johnson there is the statement about,two thirds
i

1

i

of the way. down which says, "Nevertheless, the principal
observational interpretation of this study is in 'the

A~KRsoiil R~=ORi.NQ C~MPAiAY. inc
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1

2

absence of these effects, peak acceleration at R equals

approximately 10 kilometers would be independent of

3 magnitude, and therefore the causitive processes in the

4 source region are independent of'agnitude."
That seems to me their main conclusion because

7

8

9

that is what they say is their main conclusion.

CHAIRMAN SALZMAN: Thank you.

BY MR. FLEISCHAKER:

Q Dr. Seed, is it the case that Hanks and Johnson

10 do not conclude as a corollary that the probability of

11 high peak accelerations increase with increasing magnitude?

12

13

'5:

16

17

A I have not read all the preceding paper. I was

looking for theconclusion. I found it, so I thought I
would report it.

Q How- do you know that that is the principal
conclusion of this pager?

A It says, "Nevertheless, the principal observationa

interpretation" —I assume that is what—

20

21

24

CHAIRMAN SALZMAN: He is reading from the paper.

WITNESS SEED: I am reading from the paper.

WITNESS SMITH: I really can help you on this.
BY MR. FLEISCHAKER:

Q Let me direct your attention to that sentence,

tnen, which says, "The principal ohservational interpretation
25 of the study is that, in the absence of these effects"
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dsplG-18 what effects is he talking about?

A (Witness Seed) Whatever he has been talking about

vf
Pl
cv
I

Vl

cic

CV

chic

cic

~&

c

Q

n

c4

~l

cn

7

8

9

10

1Z

13;

14,:

L5

16

17
'Q

19 .

i;n the preceding paragraph. Glancing through thepaper—

Q What is that, Dr. Seed?

A I have not read it.
Q Could it have anything to do with—
A Modeling of—

CHAIRMAN SALZMAN: One moment, please.

Mr. Fleischaker, if you want to ask the witnesses

direct questions about what the paper means, they have

not had very much time to look at it, and the paper

really speaks for itself.
MR. FLEISCHAKER: I am really struck by the fact

that Dr. Seed would offer this as the principal observation

of the paper and testify about it under oath. He apparently

has not read the paper and cannot even explain—
CHAIRMAN SALZMAN: Dr. Seed explained quite

correctly, as anyone reading the paper would realize that
it says in so many words that the principal observation

c

I

20

21

".2'3'4

25

is and that it makes an exception.

I cannot see there is anything that he said—
I wish you not to argue with the witness, please. He is
stating what it says in the paper as the

authors'rincipal

observation.

If you want to develop what the except'ion is, you

Aa EBscN RK>cR).NQ CCM?4NY. )))XC
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dsplS-18- may certainly go ahead and do that. But you cannot deny

what the authors say is their principal observation.

MR. FLEISCHAKER: NO, sir. I was not. I was
i

trying to amplify on the conclusion.

Pl
CV

I

ill
VI

C i
CV

7

8

9

10

11

12

BY MR. FLEISCHAKER:

Q Dr. Seed, is it your testimony, then, that you

do not know what .the effects Hanks and Johnson are

describing in that sentence are'P

A At this moment, no.

Q Dr. Smith, do you know what effects--
/

A (Witness Smith) The problem is going back to

your earlier quote about the probability of such occurrences

15

16

17

increasing with increasing magnitude. That is a sampling

problem. A larger earthquake, given a fixed number of
strong motion instruments, a larger earthquake is simply

more likely to produce larger ground motion..

The lin'es of acceptance he is talking about are

interference effects from propagation on the fault which

iw

i

Pl

. 19,

20

21
'?2

is again more likely with a larger earthquake. ,'Gb, 'if
anything, the conclusion, i:t seems to me, would be —there

would be a bias in the data that should be removed to

decrease the mean values, for larger earthquakes.
I

Q 'et me repeat the question: Dr. Seed has .just

24 read asentence to us which refers —which states, "In

absence of these effects" —can you tell me, sir, to what

AL KRsci~i R~:-oRi.NG c iVIP4 AY. liNC.
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effects Hanks and Johnson are referring?
A Interference effects.

MR. OLMSTEAD: Mr. Chairman, I recognize while

7

8.

9

10

-we have not gotten objections from the applicant for this
line of examination —I, guess I would like to object
because we are now in the process of cross examining these

experts on the conclusions of the author of an article
which they have not even relied on in their principal
testimony.

MR. FLEISCHAKER: That is not true; they have

12,

13

14.:

15,

16

17

a Hanks and Johnson figure 110 in Dr. Blume's testimony,

and he refers to it.
MR. OLMSTEAD: Well, you are questioning Dr. Seed

about it, and, he just testified he had not read the

article.
MR. FLEISCHAKER: I asked Dr. Seed the question

in response to his proferred testimony, unsolicited by me.

MR. NORTON: Excuse me, Mr. Salzman.

19, CHAIRMAN SALZMAN: I think we are getting pretty
20 far afield, Mr. Fleischaker. Where are you going with this
21'ine of testimony?

23

24

MR. FLEZSCHAKER: Well, I was precisely —the

point I was making before, that all Hanks and Johnson

argued, that magnitude is a function of source independent—

25 that peak acceMations are a function of magnitude
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dsp15-20

7
cv

I

Vl
4l

cv

Cii

ns

cv

4

5

6

8

9

10

independent. source properties. They are talking about

the pure case where you have no constructive interference
of waves propagating, and for that 'reason in the real
world we are likely to see thatthe probability of getting
high peak accelrations increases with magnitude.

Thatis what is said on this page.. I think if
they are reading this page —I think that will reveal to

i

the board that that is the intent of these conclusions.

And I was cross examining Dr..Seed to determine what

effects he was talking about, and as it turns out, he was

talking about weighing interference effects, which supports

the case that I am seeking to make.

13 'R. BUCK: So what? Where are you going from

here?

15: HR. FLEZSCHAKER: Where I am going from here is

16'7

19,

20:

to qualify the patina that has been put. on Hanks and

Johnson by the applicant when they suggested Hanks and

Johnson's work argues for —argues that the amplitudes of
strong ground motion in the near field of earthquakes is
magnitude independent.

Hanks and Johnson give you a model which does

not correspond to the real world and is not something we

23

24

25

are going to see when we actually get out and measure

peak accelerati'ons because in any earthquake, information

that we obtain, we are going to have constructive inter+erenc
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Gspl5-21 from the propagating waves.

WITNESS SMITH: I disagree with that conclusion.

MR. FLEZSCHAKER: You wanted to know what the

ice

Ct
chic

c

vc

cic

chic

chic

7

8.

9

10

relevance was . That was the purpose of the cross

examination, to clarify Hanks and Johnson. And when

Dr. Brune takes the stand, I think he can testify.
DR. BUCK: I think they have read you the

authors'onclusions.
MR. FLEISCHAKER: Dr. Seed could not properly—

weil, shall we move on?

c0

12

13 I

DR. BUCK: I believe Dr. Smith did.
CHAIRMAN SALZMAN: I think the witnesses disagree

with your characterization of it. Do you wish to pursue

it further?

Ls

ccc

17

1g

19;

20
'1

23

24

MR. FLEZSCHAKER: 'es, I would like to pursue

that.
CHAIRMAN SALZMAN: Okay. The witness who is the

most familiar with the question is instructed to answer,

please.

BY MR. FLEZSCHAKER:.

Q Dr. Smith, I think you disagreed with my

characterization of this language. Would you please explain

that?

(Nitness,Smith) You ~ concluded that Hanks and

Johnson presented a theory that would not be seen in the
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dsp15-22 real world, and the most recent example of the real world

3

in seismology we are talking about is the Imperial Valley
P

'I

earthquake.

Ct

I

in

7

8

10

And it would seem to me that their conclusions

are solidified by the results from that earthquake, which

clearly show that focusing is not an impo'rtant. issue at

high frequencies. And that—
Q Where is it stated in Hanks and Johnson that

focusing is not an important —'

I am concluding that based on recent data.

end 15
Q

n 12

13 ',

15
.'6

17

't

C'9

.

20

21

23

24

. 25

a<>gR>.NQ c ivlp.4ivY. tj4c



0
I



sc
158'

I thought we were going to talk about Hanks and

Johnson some more.

A You talked about Hanks and Johnson by saying it
was a theory that would not be substantiated when we got

Vt

iV
I

Vl
Vl

CV
C

10

12,

13,'4

'ut

into the real world, and that is absolutely wrong.

A (Witness Blume) Actually, I think my Figure l
speaks for itself. The Imperial Valley data are plotted

on there in the two open circles, the range of data for
all stations- at ll kilometers or less, all the way from

zero to 11, and you can see how they fit the rest of the

data points.

Q I think I have pursued that with you, Dr. Blume,

but Dr. Smith, where in Hanks and Johnson is it implied

that focusing will have little or no effect on the high

frequency amplitudes of strong ground motion?

f
C)

C'

16

17

t

19
'0

21

23

24

25'R.

JOHNSON: May I ask a qualifying question?

Dr. Smith, you used the word "focusing" or the

first time in your answer to Mr. Fleischaker's question

about three minutes ago. As far as I know, it was the

first, time that that word had been brought up. Mr. Fleisch

was using the words "constructive interference" as something

that Hanks and Johnson said would happen in a large earth-

quake to give high peak ground acceleration. Then you came

back using the word "focusing," as I say for the first time.

Is there something that I am missing here in a
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connection between focusing and constructive interference?

Did you misspeak when you said focusing? Where did the

focusing come from in your answer since we had not brought

it up before?

WITNESS SMITH: In this context they are synonymou

focusing and constructive interference.
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ev
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13;
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DR. JOHNSON: They are synonymous.

WITNESS SMITH: That is correct.

DR. JOHNSON: Since Mr. Flei'schaker has been

referring to constructive interference, perhaps it would

help him if you would rephrase your answer and use a

synonymous term and leave focusing, which we have been using

at least the Board has been using in a different context in

another question -- to the consideration of that other

question.
t

WITNESS SMITH: Okay. I don't want to appear

argumentative, md I think maybe there is some confusion as

to exactly what we are. trying to conclude here.

First. of all, I would say that I generally concur

with the results of Hanks and Johnson. I think it is

important to notice that. this paper was written in 1976, and

there has been a lot of new data since 1976. It is really
not terribly useful to try to determine whether this documen

is the final say on exactly how ground acceleration varies

with magnitude. In fact, we have a lot of new data on that

AL KBSCN R~ QRi.NG CCMP.ANY. INC.
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which I have submitted as an exhibit with my testimony.

But specifically, in trying to explain how I
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15.:

17

16

19;

20

21

1Q

interpre'ted this to you, l said that his reason for saying

that the probability of an occurrence of larger peak

acceleration would increase with increasing magnitude E

believe was a statistical thing based on sampling of the

number of stations that would be close to a large rupture,
'nd

al'so the statistical probability of some accidental

coincidence or interference between wave groups leaving

the rupture surface. This is not. a new idea..

Now, it is also important to realize that there

are statistical fluctuations 'of many kinds in ground motion

data. This is just one of'hem. Xf we have a distribution
of data, we occasionally expect an outlier of 'some kind.

There is not a tignt band that all data points fall within.

And so rather than concluding as the earthquake gets larger

that you are certainly going to have larger motion, you

simply might conclude that the dispersion as measured by

the standard deviation may get larger.

So I really don't think there is any technical

disagreement between our position and the positions of your

advisors.

23

,
~ii 24

25

WITNESS FRASER: I think another piece of confueiof

may be coming from the fact that plotted in the Hanks and

Johnson paper are very low magnitudes, and so at 10
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kilometers from a magnitude 5 earthquake, a magnitude 5

earthquake has a rupture dimension about a kilometer, and

at 10 kilometers you are several source dimensions away.

7

8.

9

10

When you are 10 kilometers from a magnitude 6 1/2

earthquake you are within a rupture length. Zn general, I
mean the rupture length, the size of the earthquake, is as

big or bigger than the distance to the observer. So as the

magnitudes keep going up from 6 1/2 to 7, 7 1/2,:speaking

MS now that you are within a source dimension and whether

or not the rupture continues rupturing by the station I
am sitting at, and whether or not the rupture continues for

12 40 kilometers beyond where I am standing is a little bit
relevant to the peak accelerations I measured at my site.

I

15

So also the reason I think Dr. Smith has to choose
l

his words carefully about the probability of being near

16

17

the rupture, it is because we are talking about very small

magnitude earthquakes. When you get up into larger magnitud

earthquakes that is not such a problem.

BY NR. FLEZSCHAKER: (Resuming)

20 ' Let me see if I understand your testimony, Dr.

Smith. I think it was helpful. Back to the top of pace 964

23

24

25

vou basicallv acrreed with the statement that the probabilitv
of high peak accelerations of such occurrences increases

with magnitude, A, because of the ef fects of sampling, and

B, because of the effects of the interference between the

rVi ~ERSCi~t RK=CRi-4G CCMPAiRY. ri4C
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propagating waves.

A (Nitness Smith) Yes.

Q Thank you.

'4 DR. BUCK: Mr. Fleischaker, I have to ask you a

question. Had you read the entire section in the Hanks and

7

8

9

Johnson paper that we have just been talking about entitled
"The Dependence on Magnitude?" I am asking you if you have

actually read the whole thing.
MR. FLEISCHAKER: Yes, I have.

10

11

12

13;

14:

15:

16

17 .

DR. BUCK: It seems to me that, taking two or three

sentences in the middle of two or three different paragraphs

and trying to get an answer out of witnesses is a. thing

that nas caused confusion here the last half hour.

If you read the whole thing and you read it as

one piece, they have a very logical statement and a very

logical conclusion which Dr. Seed brought out, and it fits
in

19 ':

20

'..2

23

24

25

To me, the whole confusion on this thing is asking

questions on it, two or three sentences, two or three dif-
ferent paragraphs, witnesses who have not read this paper

recently, perhaps they have not depended on it —all that

sort of thing. This confusion is just brought about by

that sort of thing.
You may go ahead, sir.
MR. FLEISCHAKER: It is confusing to me, but I am
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10

12

13

,'5

17,

20
'1

24

25

doing the best I can, Dr. Buck.

DR. BUCK: I beg your pardon.

FLEISCHAKER: It is confusing to me, but I
am doing the best'I can.

DR. BUCK: It would be less confusing if you

had allowed them to read the whole section instead of just
one or two sentences.

MR. FLEZSCHAKER: I thought that I had designated

CHAZRMAN SALZMAN: Perhaps I should have insisted

that the witnesses read the whole paragraph before they

go on, Dr. Buck. I apologize.

MR. FLEISCHAKER: I have no problems—

CHAIRMAN SALZNM: Let' proceed, Mr. Fleischaker.

BY MR. FLEZSCHAKER: (Resuming)

Q I just have one question. Again, 'Dr. Blume,

going back to Figure Z-10, did you plot this last part

here in Blume Figure I-10 which has the Imperial Valley

data, 1979? Zs that span of data for Imperial Valley?

A (Witness Blume) From 0 to 11 kilometers, yes,

inclusive.

Q Did you plot vertical accelerations in there, sir?

A No. These are horizontal.

Q I see. Do yo'u know whether Hanks and Johnson

plotted vertical accelerations?

A I do not believe they did.
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C:

4
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8
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10

12

13 i

15
'6

'i

20

Q Do you know that they did not?

A Not for certain. I have not read their paper

over recently, but I do not believe so.

Q If it turned out that Hanks and Johnson did plot
vertical accelerations, would you consider it appropriate

to include those data and amend this Figure I-10?

A No. I do not believe in mixing horizontal and

vertical motions on the same graph.

Q But Hanks and Johnson did —may have mixed

horizontal and vertical accelerations.

A I do not think so.

CHAIRMAN SALZMAN: Mr. Fleischaker, that question

is improper. If'e don' know, we will not speculate.

Move on.

BY MR. FLEISCHAKER: (Resuming)

Q Just to conclude with this line, it is your

testimony that you have not reviewed the data to determine

whether there are any horizontal -- excuse me —vertical
accelerations.

A It is my impression that this is all horizontal.

21

23

24

Since I have not read the paper in many months, I should

check it, but that is my impression.

MR. FLEISCHAKER: I have no further questions

along that line.

25 CHAIRMAN SALZMAN: You have no further questions
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on the panel, sir?
MR. FLEISCHAKER: Oh, no.

2',
Pt
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8.

9

10

CHAIRMAN SALZMAN: One moment, please, Mr.

Fleischaker. We have a series of exhibits here that

have been offered for identification.
Now,'f we are going to rely on the substance

of any of them, they have to be offered in evidence. I do
1

not. si e any sponsoring witnesses for any of them. Unless

there is some agreement that they can be introduced, I do

not know what they will do for us. We can't rely on them

C

H 12

this way.

MR. FLEISCHAKER: There is only one exhibit that

c4

a

9

C'

15'6

17 .

1Q
t

19,

20
'1

23

was marked as a Joint Intervenors'xhibit, and so it would

only be appropriate for me to offer —excuse me, there

're two. One of them is already in evidence; that is the

Hanks and Johnson. And there is only one other which is
marked as a Joint Intervenors'xhibit, and that is the 795,

and I would offer it into evidence, recognizing that there

is no witness to sponsor it, and that I will need, I guess,

the agreement of counsel or a decision from the Board on

that.
CHAIRMAN SALZKG: This is the USGS 795?

MR. FLEISCHAKER: That is correct.

CHAIRMAN SALZMAN: Mr. Norton, do you have any
1

problems with admitting that, and if so, please tell us.
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MR. NORTON: Not, if the two later papers by the

same authors are admitted at. the same time. They go hand

in hand. We would have no objection to all three exhibits.

In other words, that would be an Intervenors'xhibit and

our R-5 and 6'be admitted at the same time.

CHAIRMAN SALZMAN: i~|r. Fleischaker.

iK. FLEISCHAKER: I have no objection to receivin

into evidence Applicant's Exhibits R-5 and 6.

CHAIRMAN SALZMAN: Mr. Olmstead.

MR. OLMSTEAD: Well, this raises the problem that

I posed to the Board earlier in that we expect that there

will be other updates,'and this information is in the

W

c4

a

process of being developed. And if by not objecting I am
U

indicating my willingness to have a motion every 30 cays

come in and say please reopen the record and take this new

16

17

update, I do object,.

CHAIRMAN<~ZNAN: We certainly will have to cut

off the hearing soon, but I don't think we will have any

4 ~

ccl

c
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i

19

20

21

?2

23

24

problem with things which are updated by the end-of the weeM

will we, Mr. Olmstead?

MR. OLMSTEAD: No, I don't think so either, but

essentially the expert opinion testimony that we are here

to hear are the witnesses in this proceeding. There are

lot of experts who are writing on thesame subject.

CHAIRMAN SALZMAN: I agree, but in this case we

4'a ERsci4 ?%~OR>.~i~ c Mc Ai'4Y. li4c
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3

have had a lot of cross examination on these documents,

and they say what they say they say, and no one really
denies that: they are experts.

i4

5

6

iM. Brown, we have not heard from you, sir. Do

you have any problems?
'r.

Lanpher, .I am sorry.

7

8

9

10 .

MR. LANPHER: I'ave no problem with USGS Circula

795 coming in. I think that is in fact essential, since th

reopened hearing focuses on certain of the figures and that.

sort of thing. I assumed that that would come into

I
ge

H
12

13

.'vidence. I frankly still have not had an adequate oppor-

tunity to review the other documents, and thus I would like
to reserve on the admission of PG&E's two exhibits.

15:.

16

'R. NORTON: Excuse me. That is obviously totall
unfair. All three are by the same authors, and the one,

the 'earliest one before the data was analyzed might arguablg

17: support their position. They have no objection to that:,

20,'ut.
t:hey object to the other two.

CHAIRMAN SALESMAN: Mr. Lanpher will tell us

tomorrow morning whether or not he objects, and we will
tell him whether or not we will agree with his objection.

MR. NORTON: Ne would ask for a reservation on

the ruling then as to the Joint Intervenors'xhibit.
CHAIRMAN SALZMAN: Ne will hold our ruling on

alI three of them, and I am sure Mr. Olmstead will remind
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me first thing in the morning that we had better get the

record straight or he will tell my superior.

All right. We will put this off until the morning.

We will take it up first thing tomorrow.
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15,
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19,
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Mr. Fleischaker, are you prepared to continue, sir?

MR. FLEISCHAKER: We can proceed one of two ways.

Mr. Lanpher can -- yes.

BY MR. FLEISCHAKER: (Resuming)

Q Dr. Seed, I would like to turn your testimony

for question I-l.
CHAIRMAN SALZMAND Mr. Lanpher just put his heart

back down in his chest.

(Laughter.)

BY MR. FLEISCHAKER: (Resuming)

Q Dr. Seed, turing to Figure I-2, could you explain

to me, sir, what you conclude from that figure?

A (Witness Seed) Yes. My conclusion is clearly
stated in the written testimony; that is, there are two

conclusions. One is statistical results for motions recorded

at distances greater than 10 kilometers should not be.

extrapolated linearly to directly determine the peak accelera
'\

tion is likely to develop in the near field.

23

24

25

And secondly, there is a clear indication of a

saturation effect of peak ground motion in the near field.
The value if very near the faults, being no greater than
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those at a distance of about 6 or 7 kilometers from the

fault.
Q On this plot, Seed Figure I-2, your horizontal

scale is entitled, "Distance From Zone of Energy Release."

Cl

no

n

7

8

9.

10

13 I

Could you define that, please?

A Yes. I would define that as the horizontal

distance from the recording station to the zone of energy

release, which I have interpreted in general as the causative

fault.
CHAIRMAN SALZMAN: Would vou reseat that., sir? I

did not hear it.
WITNESS SEED: The causative fault.
CHAIRMAN SALZMAN: The last two words, causative

15
'

ault. Thank you, sir.
BY MR. FLEISCHAKER: (Resuming)

16

17

19,

20

23

24

25

Q Is that the same as distance normal to the fault,.
Dr. Seed?

A It would be distance —it would be the same as

distance normal to the fault in some cases. If the fault
did not rupture, as Dr. Smith pointed out earlier, to a

point where a line drawn normal to the fault —the rupture

passed that point, the distance would not be normal to the

fault. It would be to. the last point of rupture on the

fault.
Is this a slant.'distance'
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e

A It is a horizontal distance.

Vt

Pl
CV
I

3

Q Okay. Thank you.

Directing your attention, Dr. Seed, to Figure I-2,
do you conclude that the IV '79 data is in accord with your

predicted values for mean and mean plus one standard devia-

tion?

Cbl
c2
CV

ee

cv

7

8

A It would appear that way.

Q Have you, sir, drawn a curve through the mean of

the data of IV '79 to determine where it plots with respect

C

10 to the extension, the dotted line extension of the mean

curve?

A No, I have not.

13,

15

16
g

17

1Q

19;

20
'1

Q From an examination, sir, can you tell me whether

such a curve of the mean of the IV '79 data at distances

of S.8 kilometers would lie above or below the dotted Line

extension of your mean?

A I believe it would be very close to the line
and perhaps a little below it.

Q A little below it'?

A Yes.

DR. JOHNSON: Nr. Fleischaker, may I interrupt you
C'l

23

24

25.

a moment, as long as you are on this Figure I-2?

NR. FLEISCHAKER: Yes, sir.
DR. JOHNSON: I understand from the caption on

the figure, Dr. Seed, that the dashed lines were drawn in
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1976.

WITNESS SEED: Right.

DR. JOHNSON: The dashed lines would seem to

indicate a saturation with distance effect.

i7

8

9

WITNESS SEED: That is right.
DR. JOHNSON: Since in 1976 there was no near field

data that would provide an empirical basis for such curves,

could you state for us what the basis was for extrapolation

of these curves in 1976?

10

ll
12

13;

15

16

17

1Q

19

20

21

WITNESS SEED". It was my judgment based on what

I knew of the physics of the problem at that time that that

is where the lines would go when the data became available.

DR. JOHNSON: Could you be a bit more explicit
with regard to what you mean by the physics of the problem?

WITNESS SEED: Well, there were limiting values

of acceleration that had been recorded. I did not know

there was one near field data point which was the Pacoima

record, the San Fernando record. That record, it had a 1.2 g<t

I believe, as recorded. It was corrected by Boore for

topographic effects to a value of .8 g. I considered that

to be an upper bound, near upper bound value, and based on

that and the fact that I had served for many years with

Dr. Benihoff on a panel for the state'f California, and he

had instructed me considerably in'hat, time that in the near

field accelerations were not likely to vary with distance, 1
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-guess all those things going together led me to that
conclusion.
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DR. JOHNSON: Well, is this something comparable

to what Dr. Fraser was referring to a few moments ago with

regard to the length of the fault and distance -- let me

back up on that question and drop it. I will ask it of Dr.

Fraser later.
WITNESS SEED: All right. ~ ~

DR. JOHNSON: Thank you.

WITNESS SEED: Might I also add to what I said

before, there was the Parkfield data at that time which

had shown a record within 100 meters, I believe, of the

13' faul t for a magnitude 5 ~ .8 earthquake to give some guidance .

BY MR. FLEISCHAKER: (Resuming)

9

N

15,"

16
'7,

Q Dr. Seed, can you tell me, sir, what the distance

there, the 5.8 kilometers or around 6 kilometers, what is
the standard deviation, the proje'cted standard deviation

from your projected mean?

19 .

20

21
C

A Oh, 'I would say about 3 percent.

Q 'nd what, sir, is the standard devi:ation from the

mean of the data in that range?

I have not analyzed that. I simply plotted the

23

24

25

data points on the plot-as we were asked to do.

Q From your examination of the data that you plotted,
sir, do you conclude that the standard deviation is greater

At'BSO4 >ccORi.4Q C iVIPQi4Y. li4C
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13;

than or less than your projected standard deviation; the

standard deviation for the data IV '79 is greater than oz

less than your projected standard deviation?

A Looking at the data I would say it is about in

accord with what I have got. There are some points which are

above or below, plus or mirius one or two standard deviation

lines, and there will. always 'be points above and below plus

and minus two standard deviations.

Q So that in this area, in this distance from the

fault you conclude that the standard deviation, one standard

deviation from the mean of the data for IV '79 is about

30 percent.

A I am just looking at the data. It looks about that

way. I do not remember. It is four years since we did the

plotting.
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16
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Q
' How long?

A Four years since we,—

Q I am talking about the IV '79- da,ta. I am asking

you for your estimate of the standard deviation from the

mean at a distance of 6 kilometers for the- IV '79.

A I would say it looks like about. 30 percent.

Q Okay. Thank you.

Now, sir, pursuing this question of the standard

deviation, can you tell me, sir, in part of your curve

which is actually linear can'ou give me an estimation, sir,
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of the standard 'deviation from the mean —one standard

deviation from the mean, what it is in that'? Xt remains

constant throught there, it appears.
3

A No, it is not constant.

Q Then let' take a,distance say, of about 15 kilomet s.

A, Fifty or 15?

C
U

~n

{4

MO

7

8

9

10

11

12

13;

Q Fifteen kilometers. What is the standard deviatio

there, one standard deviation from the mean of your data,

as you have drawn it in those straight lines?

A At 15 kilometers the straight lines don't go to

15 kilometers. The mean line does not go to 15 kilometers.

,
Z am sorry.

Twenty kilometers?

Sure. Twenty kilometers. I'iscounted.
A ; it is about after that point, about 30 percent

again.
16

'7

'l
Q

I

19,

20

21.

1g

Q „ I am sorry.
About 30 percent.

Thir~ percent.

A About.

Q
- Okay.

. Now, if we go out to 50 kilometers—

23

24
Q

A

Fifteen'? Fifty, about 45 percent.
I

One hundred kilometers?
II

About 40 percent, about that. You must understand
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1 that I am reading by eye from a log scale which is not the

2 easiest thing to do.

DR. JOHNSON: Are you looking at your Figure I-2,

s ir?
IA

Pt
CV

I

Iii
Vl

~ ~

7

8

9

10

WITNESS SEED: Yes.

DR. JOHNSON: Are those lines not parallel?

WITNESS SEED: The lines are parallel, but they

are parallel on a log scale, so they are not—
DR. JOHNSON: But I was of the impression that

parallel lines on a log scale would give you the same

fractional difference.

12 WITNESS SEED: The numbers I was giving were not

13
I

very different.
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DR. JOHNSON: That's what I was expecting, that

they should be all exactly the same.

WITNESS SEED: They were about the same, I guess.

I was actually working it out by eye as he asked me to do.

DR. JOHNSON: You were very honest. You had a

statistical fluctuation in your answer there.

(Laughter.)

MR. FLEISCHAKER: May I have just one moment,

please?

BY MR. FLEISCHAKER: (Resuming)

24 Q Sir, I have done a little calculation. I am going

25 to ask you to check this.
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A Okay.

Q I may be wrong. I am estimating the standard

deviation throughout the linear portion of your lines at

about .7.

A Well, if I look at a--
Q It would be 1.7.

7'.

9

10

A Forty kilometers, at that point the mean accelera-

tion is about .1, and mean plus one sigma is about .14, I
guess. I estimate —again, it is hard on a log scale—
that would make it about 40 percent. If I go to 20

kilometers, then I read the mean value to be .2 approximatel

and the mean plus one standard deviation to be about a

little below .3, which would again be .08 or .2, which
i

would be about 40 percent.4

15:

17'

Okay. That. will do. Let me ask you this. In

the linear portion here of your curve, you have a standard--

one standard deviation of 1.4, but'n your extrapolation

here of closer in distances, you have a smaller standard

deviation throughout.

20

21

".2

A Yes.

Q What- is the rational basis for reducing the

standard deviation in these distances close to the fault'

A There is no rational reason for doing that:. I
just drew the lines where I thought they would go, and if
I had thought more about keeping the deviation equal, .I
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1 would have drawn them to be the same as- the others. But I
2 just drew them in on the basis of judgment.

A (Witness Blume) If I might get into that last

4 one a moment, if larger magnitudes, larger amplitudes, if
5

6

7

8

9

10

at that point there is a larger effect, that might bring

down the standard deviation as well.
/

A (Witness Seed) You must realize when I drew the

lines in 1976 it was pure judgment that was guiding me,

. not numerical values.

Q Yes. I understand. I was just —had noted a

C
C

Vl
12

'ifference in standard deviation which I calculated larger

than yours, and I was wondering if there was some basis for

13; you reducing that standard deviation near the source.

A No, not at all.
Q . Okay. So from this graph it could be 30 or 40

/

16 percent..

17 A Surely.

19,:
/

20
'1

I

23

24

Q Okay. Dr. Smith, were you sponsoring the TERA

delta report on the measurements of accelerations? Does

that belong in question 1? I am not sure where that report

belongs. I am not sure who to cross examine.

A (Witness Smith) It is referred to in the

testimony in my question on one.

Q You are sponsoring that?

HR. NORTON: iver. Salzman. '
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CHAIRS~ SALZMAN:. Mr. Norton, go ahead.

MR. NORTON: We have obviously Exhibit 1, which

is a very lengthy document prepared by the TERA Corporation,

Cl
i4
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8

9

10

12

13;

and Dr. Smith 'is, of course, sponsoring it, but we have

brought with us some of the primary authors who worked on

it. You know, they are here iz a detailed question is
asked that Dr. Smith cannot say how many data points went

into a certain number or something. We do have the people

here to answer that.
CHAIRMAN SALZMAN: Thank you, Mr. Norton.

MR. NORTON: Obviously Dr. Smith does not have

all that information in his head.

BY MR. FLEISCHAKER: (Resuming)

Q Dr. Smith, then you are familiar with the TERA

f»

a
16

'7

delta report.
A Yes.

Q Is it the case, sir, that in deriving the

correlations that the authors of that report combined the

C
C'021

~t

24

components —combined the accelerations from the north-south

and east-west components oz the motion and then took an

average?

A No, that is not true. The individual horizontal
components were treated as individual data points, which

is a very important. issue for you to bring up which I can

explain in detail if you would like.
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Q Okay. Please do.

A The reason I jumped on this is that. it is one

of the most -- one of the significant interfaces between

the seismologist and earthquake engineer where information

is presented by seismologists who study how the ground

C''S

7

9

10

12

13;

15,

16:

17

20

23

24

25

moves: and how the faulting process goes and the engineers

that use this information in design.

A couple of things need to be pointed out about

the two horizontal components. First of all, they seldom

occur at exactly the same instant in time, so it generally
does not make any sense to make a vectorial combination

of the two horizontal components in time. Sometimes they

are associated with a differentwave group, so they may

be separated by several seconds.

Now, when the seismologist gives the information

on peak motion to an earthquake engineer, they use it in
design to calculate stresses, and they assume that the same

load is applied simultaneously in both directions. So in
fact if a seismologist gives a number which is the maximum

peak motion, the engineers apply this simultaneously to

both components, which means the implicit vector.combination

is already 1.4 times the peak motion. So'his gives you a

hint as to why it is important for us to, in this transition
between seismologists and engineer, to make sure we are

giving consistent information.

Aa EBBCi4 R~rIRT'.4C C VIPAi4Y. INC.
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The other important point is that the individual

horizontal components of motion actually represent addi-

tional data on 0he faulting process. Zt is a little bit

Pl
cic
I

ice

c
chic

cic
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40

5

6,

7

8

9

10

12

13 j
\

t

15

16

17

i

19,

20

21

like having an additional recording of another earthquake

at a different a'zimuth. And so, if one were to use only

the single maximum rather than both, you would essentially

be throwing away valuable information about the faulting
process.

Q Okay.

A So the answer was each individual horizontal

component was used as an indeoendent statistical point, and

Z believe that this is in fact a conservative procedure

because of the reasons I mentioned.

Q The study excluded the point —the peak accelera-

tion that was recorded at Pacoima Dam, is that correct?

A That is correct.

Q Did it exclude it altogether, or was it incluaed

at some lower level like .8?

A Zt was excluded altogether. That is an inter-
esting data point in that Dr. Seed was explaining this
morning about a similar circumstance, recording from the

i

mammoth Lakes earthquake, of a recording high on a ridge

23

24

25

and one in the valley; and the one on the riage was .99,

and the one in the valley was .22. So Z think there is
i

additional confirming evidence for excluding the Pacoima

A~EBSCii( RKWRc.NG Ceil)?ANY. ti4Ci
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record.
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I
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MR. FLEISCHAKER: I have no further questions

on question 1, and if the Board will permit Mr. Lanpher

will -- if it is appropriate, Mr. Lanpher could conduct

cross examination on question l.
CHAIRMAN SALZMAN: I would like you.to finish

your cross examination first, and then we will proceed to

Mr. Lanpher.

MR. FLEISCHAKER:. Okay. Let's go on to question 2
I

CHAIRMAN 'SALZMAN: Dr. Johnson, ~ however, has a

question before we move on.

12

13;

DR. JOHNSON: Dr. Smith, in your answer to Mr.

Fleischaker's question you indicated that the north-south,

east-west component of motion represented two data points

at a position relative to a fault. In the data collections

17

|

19,

20

21

23

24

which have been used to create empirical relationships is

it traditional to use both points, the north-south and
i

east-west points, in the data collection or is it tradi-
tional simply to use the peak of those two as the peak

acceleration measured at that particular point?

WITNESS SMITH: It has been done both ways. For'

example, Circular 795 uses only the peak value. Other
i

investigators have used both values.

WITNESS BLUME: I think most other investigators

have used both values. I know I always have, and in the cas
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of. Imperial Valley I made a little informal study on the
'i

back of an envelope to find out if there was directionality

Vt

Pt
cic

3 . regarding the peak horizontal component. I found out it
' was random. You might risk a peak in one direction and then

at another station the peak would be in an opposite 90
c

ice
Mc

chic

C
cv

chic

0

7

8

9

10

degree direction. So I also endorse heartily the use of

both horizontal components as individual statistical samples.

DR. JOHNSON: Dr.'Seed.

WITNESS SEED: In all the studies I have done, I
plotted both points. Zf you take a statistical study—

11 there are enough authors here of attenuation laws to tell

cA

12 you roughly what the proportion is. I think only the USGS

13 ,'plotted the maximum of the two points.
I

DR. JOHNSON: In your opinion does'hat -introduce

bias into the USGS evaluation?

17

'19

20

21

1g

23

24

WITNESS SEED: Zt makes their evaluation different
than anybody else'. To that extent it does. It is a

matter of how you interpret the results.
DR. JOHNSON: Zs it a reasonable bias, in your

opinion?

WITNESS SEED: I am w'illing to accept that they

are doing that, as long as I am allowed as an engineer to

make some adjustment for it when I c'ome to the design

stage of the problem. Zn other words, design acceleration

25 structure depends on a lot of things. If I know exactly how
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the seismologist is handling the data, then I can make

compensations for whatever E think he is doing which is
overly conservative.

IA
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DR. JOHNSON: Right.

4f
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WITNESS BLUi4K: I made quite a study of the

difference between the peak horizontal and the octogonal

horizontal peak from information in VLevada, from underground

nuclear explosions where we had thousands of data points,
and generally speaking we found about 20 to 25 percent.

difference. With earthquakes I found about 20 percent.

DR. JOHNSON: Areyou referrring to the mean

acceleration at a particular distance would be 25 percent

different?

in 12

13;

4

15

16

17

WITNESS BLUiM: No, the highest horizontal would

be about, 20 percent higher than the other horizontal.
DR. JOHNSON: Then if you calculated the mean

using only the peak, then that mean would be 25 percent

higher than the mean of,all the points. Is that a result
of your observation'

WITNESS BLUE: Yes.

BY NR. FLEISCHAKER:

r~

Vl

C

C'l

19 .

20

21

23

24

Q Dr. Blume, I would like to direct your attention
to page 2-1, where you describe the procedures used to

determine whether the Newmark and Blume,spectra for the

Hosgri remain conservative in light. of IV-79. There you

calculated a mean of 24 horizontal spectra, and that mean

is plotted on Figure 2-1, and compared to-'>Blume and Newmark.

Then in Figure 3-3, you scale this mean curve to
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0.75 acceleration, and then you compare that to the Blume

and Newmark spectrum.

A No. We are only comparing shape in that drawing.

Figure 2-3 was normalized at .75 G solely for the purpose

of comparing spectral shapes.

Q What do you imply there?

A Well, by drawing all three curves on that figure,
the .75 G at zero period enables one to just glance at the

figure and see how the relative shape of the curve compares.

There is no implication that .75 G was considered

0

n 12

13

a logical zero period value for imperial Valley.

Q X would like to direct your attention, sir, to

page 2-1, and you conclude that the use of Bond's Corner

spectrum would be inappropriate.

16

A Yes.

Q Why is that'?

ccc

c

17

20

21

A By looking at Figure 2-1, it can be seen that
over a great wide period, Bond's corner stands out far
above all other points, and I believe there are 23 other

points. That is only one component of Bond's Corner stand-

ing out there.

So statistically, we would consider the use of
23

24

25

Bond's Corner as an "ob-lier" that would be misrepresenting

the rest of the data which was much 'lower down in the

curve. That shows on the next figure, Figure 2-2, where
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the two mean of the 24-spectra is shown.

Q Well, now, we discussed just after lunch that
nuclear power plants are to be designed by assuming that
the center of energy is located on the fault, the closest
distance normal to the site. Is that correct?

A Yes.

7

8

9

Q That is in order to meet the design requirement

that the safe shut-down earthquake represent the maximum

vibratory accelerations predicted for the site. Is'that
10 correct?

A Yes.

12

13 ',

I

15:

16

17
'Q

19,
I

20
'1

23

24

Q If it were the case that the center of energy for
the Imperial Valley earthquake were'ocated in the south of
that fault nearer to Bond's Corner than, let's say, than

E1 Centro Ray, wouldn't the Bond's Corner spectrum be a

more appropriate depiction of the conservative estimates

of the amplitude of strong ground motion from that IV-79

earthquake?

A I think we nave to remember that there are two

Bond's Corner spectra shown on this diagram. One is hidden

in a mass of other data. To select one over the other

would be what I would call enveloping.

The proper way to approach these problems in my

opinion is to determine the characteristics of all the

25 variables in the problem, and there are a great many of

t
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1. them, to detrmine their'ispersion from the mean, and to
properly combine them and select whatever confidence level
one desires;

Q Dr. Blume, inasmuch as the regulations direct that
we depict the excess E in terms of maximum vibratory

7'

9

10

acceleration, why is it appropriate, then, to average all
these 24 stations many of. which were obviously bringing
down the description of peak amplitude?

MR. NORTON: Excuse me, Mr. Salzman. Mr.

Fleischaker is telling the witness what the regulations

12

require. I would ask him to read the regulations again, I
am not sure Mr. Fleischaker's characterization of the

13 regulations is accurate.

BY MR. FLEISCHAKER:

16

17

19;

20

21

23

24

Q Let me rephr'ase the question.

Would it be more conservative, sir, to take,

perhaps, the two or three or even four highest spectra and

to detrmine an average spectral shape from that as opposed t6

reaching all 24?

A No, in the first place the average is not neces-

sarily what is used for design. The average is a basis

from which one determines what you will use for design.

Each one of these 24 records is a valid sample of what

happened at Imperial Valley, and to select Bond's Corner,

25 or any other station in preference over others would be
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7

8.

9

10

selective and would be biased in a proper statistical
treatment.

Q Let me restate the question. I am not sure that
I got an answer.

Nouldn't you obtain a more conservative repre-

sentation of the amplitude of strong ground motion by

taking the three or four highest spectra here, and averaging

them as opposed to averaging all 24 spectra.

A I don't believe that that is the proper way to

go about it. I think the proper way is to take all samples,

and then determine what confidence level one desires to

12 use.

13
I
I

Q Excuse, me, sir—
MR. OLMSTEAD: Ob jection, argumentative.

MR. FLEISCHAKER: I don't think that I got an

16 answer to my question.

17'YMR. FLEISCHAKER:

20:

21

23

24

Q My question is, wouldn't it be. a more conservative,

depiction of strong ground motion?

CHAIR%97 SALZMN: I thought that the answer you

got from the witness was that this was not the proper way

to do it. If it is not the proper way to do it, I suppose

implicit in the answer is that it is not more conservative.

Dr. Blume, would you care to amplify that?

WITNESS BLUME: It would be so overly
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conservative that I would not recommend it.
BY i~. FLEISCHAKER:

Q Let me direct your attention here to the Blume

Figure 2-3. I assume that this was -- I will not assume.

n

CV

6

7
I

8

9

10

Was this plotted in response to the Board's

request to derive an average spectral shape for the IV-79,

and then to scale it to 0.75?
1

A Th'at could be. I will have to read the question
again.

I don't think that it is stated explicitly, but
C

il

lm

0~

9

12

13

'5

16

17:

1g

19 .

I think it was implied that the Board would be interested
in the spectral shape as well as the amplitude of the
motion. That is why we plotted it.

. What it amounts to is that if we plotted the
'1instrumental peak acceleration normalized at .75 G against

the effective acceleration of the Blume and Newmark spectra,
even under thos extreme conditions the Imperial Valley
Spectrum would entirely fall below the curves that were

used for design analysis.

C''3

24

Q

mean plus

it. not?

Of course, the Newmark spectral shape here is a

one standard deviation, is it not?

Approximately.

The Imperial Valley is simply a mean spectrum, is

That is right.
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On the other hand, the .75 G for Imperial Valley

is totally unrealistic with what we obtained for peak zero

period acceleration.

Q What did you obtain for a zero period acceleration

A As I recall, it was about .36 G instrumental, whic

should be pro-rated down to a fectus, like was done at

Diablo Canyon and as you recall thR ratio was .75 over

1.15. So it would bring it down somewhere in the 20s.

Q Putting aside for a moment the concept of

C

CO

10

12

13

15

16

'9

20
'1

effective acceleration, you are equating here the zero

period limit to some mean of the measured instrumental

peak acceleration,'s that correct?
'A Would you repeat that, please, I am not sure

I understood that question.

Q In your answer, have you not equated the zero

period limit to be used for scaling the Imperial Valley

mean spectrum with the'verage or mean acceleration instru-
mentally determine during the IV-79?

A Yes. The figures I just quoted that was means.

It does not necessarily mean I would use that design.

Q I take it that you would use something lower than

that for design. Is that correct?

24

No, it might: even be higher.

I thought I heard you say, sir, that, the effective
'cceleration that you might derive would be evenlower than
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.36. Was that not your testimony?

A . Yes.

First, of all, we have to consider that there are

many, many factors involved here. One is, we have to
correct for NL'. Another is that we have to correct for

6- whatever we decide to use, whether it is one standard

7

8

9

10

deviation, or something else above the mean.

Another correction is the difference between

instrumental acceleration and effective acceleration.
After going through all those three steps, you would arrive

ll
12

13,:

at some zero period acceleration that might be used for
a design curve for Imperial Valley.

Then we approach the problem of the curve as a

second problem, completely independent, and we go through

a procedure of deciding- what is the proper shape to use,

and what if any amount should be applied above the mean.

1Q

19

So it is a complex process.

Q The process of selecting the zero i period limit
is a complex process, is that right?

20
'1

A That, plus the process of designing a design

.spectrum. It requires a lot of thought.

Q So you have no confidence here that the amplitude's

of strong ground motion that are depicted here in Figure

2;3 for Imperial Valley are ones that you would use for
design of a nuclear power plant against this particular
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eathquake. Zs that correct?

A - The: one- shown in Figure 2-3, Z believe, are too

high. Z would come out somewhat lower by going through
the various processes that Z mentioned, and constructing a

curve quite a bit lower than we have here.

7

8,

10

12

13
'

have to add one thing here before there"..'is a

misunderstanding. Diablo. Canyon is rock, and Zmperial

Valley is soft deep alluvium. So in creating my shape for
the curve of Zmperial Valley, Z would have to think about

the fact that the velocity and displacement on alluvium
are greater than they are on rock. So the- shape might have

to be altered for that. This is some more of the complica-

tions that have come into this.

15

Definitely, on the soft alluvium, the deep

alluvium, you can expect greater velocities, and. greater
)

displacement.
17

'

19 .

20
'1

'12

23

24

Q That is the gist of your testimony over here on

page 3; is that correct?

A Yes.

Q We will get to that in a few moments.

Dr. Seed, Z have a few questions for you about

this, although you did not submit pre-filed testimony. Zt

seems to me that you might have something to contribute
here.

Have you reviewed the testimony of Dr. Luce
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with respect to Question 2?

A (Witness Seed) Yes, I did.

Q I would like to draw your attention to Figure 2-1

of Dx. Luco's testimony.
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A Would you tell me what, page it is on, pleaseP

I have found it.
Q ~ There Dr. Luco shows a comparison between the

Newmark design response spectra in the normalized spectral

shape, a mean plus one standard deviation obtained in your

1976 article. Perhaps we 'should have that article marked

as an Intervenor's exhibit, because we may well get into
that.

A You don't have any need to, Ithink, because the

spectral shape is shown on another of Dr. Luco's testimony.

Q It is okay, we may have to have other auestions

about that.

ccc

17

1$
I

19 I

20 '

Figure 3-2.

Q I am going to go ahead and mark now, because I
think that I might have some other questions from that
relating to the testimony.

c
Pl

I

21

23

24

NR. OLMSTEAD: Mr. Chairman, while this is
proceeding, I don't want there to be any inference drawn

by this figure that Dr. Newmark agrees with the representa-

tion of his spectrum, or the mean plus one standard

deviation issue on this figure.
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'HAIRMAN

SALZMAN: Mr. Fleischaker, ladies and

gentlemen, we will take .a five minute break, and you can

get things organized.

(Whereupon, a short recess was taken.)
CHAIRMAN SALZMAN: We will go back on the record.

Everyone appears to be here. Before we turn to
you, Mr. Fleischaker, Dr. Johnson wishes to make a statement

DR. JOHNSON: Dr. Blume, you and I had an exchange

a few moments: ago with regard to the horizontal motion in
P

two directions,and you indicated tome that, the average

horizontal motion in the one direction, if it were one,

then the average in the other direction would be .8, or
something of that nature, or maybe 20 percent less. I asked

you then if the mean would not be 20 percent les s, and you

agreed with me because you were polite, I think.
The mean actually would only be 10 percent less.

Is that not correct?

WITNESS BLUME': That is correct. I misunderstood

and it should be about . 9 .

DR. JOHNSON: If the peak were one, and the other

C

I

21 way was .8, it would be .9. I just wanted to get that
correction into the record to clear up the misunderstanding.

CHAIRMAN SALZMAN: Mr. Fleischaker, before we
l>~ iW 24 begin, please identify these two exhibits so the reporter

will mark them for identification before we discuss them
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further. 1 gather that you have given them to all the

parties, and you have given copies to the reporter.
MR. FLEISCHAKER: Yes, sir. I have provided

copies to counsel for all parties, I have provided them to
the witness, and three copies to the reporter.

CHAIRMAN SALESMAN: At this point, please identify
them for us.

MR. FLEISCHAKER: I would like to have marked as

Intervener Exhibit R-3, an article entitled "Site Dependent

Spectra for Earthquake Resistant Design"'y Seed and others..

I would like to have marked as Joint Intervenor's
12

13

15

Exnibit R-3 an article entitled Relationships of Maximum

Acceleration and Maximum Velocity Distance from Source and

Local Site Conditions. of Moderately Strong Earthquakes by

Seed and others.
16

17
'

19
'0

21

'.2
i

i4 24

CHAIRMAN SALZMAN: The reporter will mark those

exhibits as Joint Intervenor's Exhibits R-3 and R-4 for
identification.

(The above entitled documents

were marked for identification
as Joint Intervenor's Exnibits
R-3 and R-4 at this time.)

BY MR. FLEISCHAKER:

Q Dr. Seed, these are indeed two articles that you

have written. Isn'. that correct?

rvi EBscis RVQRi.NQ ccMp.4i'4Y. INC.
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A (Nitness Seed) — Yes.

Q Again directing your attention to the Figure
2-1 from Dr. Luco's testimony, which is where we left off
when E had the articles marked—

5

6

A Ne haven't got much room on this table. Ef you
i

would give me a couple of minutes to find it.
7

8

9

10

(Pause.)

A I have it now.

Q- Have you'eviewed that figure, Dr. Seed?

A Yes, l have.

12
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Q Has Dr. Luco correctly plotted the mean plus

.standard deviation'?

A I did not check that he plotted it. I assume

that he did. I have every confidence in Dr. Luco's
C

mathematical ability.
Q Now, Dr. Luco points out that this curve which

is derived for rock sites—
A Yes.

Q If anchored to a 0.75g acceleration, zero period

limit exceeds the Newmark spectra significantly in the

12

13

'5:

16

17

1g
I

19,

20
'1

frequency range of interest for the Diablo Canyon

Nuclear Power plant; is that correct?

A Yes.

Q Doesn't that require us to conclude that the

Newmark spectra are not conservative?

A It does if you make all the assumptions that

Dr. Luco made, which. he lists on the paper.

Q I take it that you —do you agree with those

assumptions as appropriate for—
A Not particularly.
Q ~ Could you identify the assumptions with which you

23

~ 24

do not agree?

A Dr. Luco begins by saying, one, I have assumed

that 0.75g is an appropriate value for the mean expected

acceleration. I don't agree with that.

AL ERSCiV RK~ORi.VQ Coi'rtPAiVY. liVC
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dsp18-2 Q Okay.

2 What is the —what value would you assume is

3 appropriate?

5

I

6
VS

7
CV

8.

cv 9

A For a mean?

Q Right.

A Probably about .52, something like that.

Q I would like to direct your attention to the

article thathas been marked as Joint Intervenors 'xhibit
R4.

C

Q

H 12.

a. 10 A Which is what?

Q Which is your article entitled, "Relationships. of
a iMximum Acceleration, Maximum Velocity Distance from

)3,:Source and Local Site Conditions."

A Yes.

5 15 Q Now," at figure five, for earthquake magnitudes
/

approximately equal, to—
17 A 6.5.

Q 6.5.

~ 19

20

DR. BUCK: What paper are you on now, Mr.

Fleischaker?

MR. FLEISCHAKER: Joint Intervenors'xhibit R4.

CHAIRNAN SALZNAN: That is this one.

23

24

What page of the paper are we referring to, sir?
i

MR. r LEISCHAKER: 1334;

25 CHAIRMAN SALZNAN: Yes.

Ai FZsoiN R~-QRi.NQ c iVP4iNY. liNC
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1

2

BY MR. FLEISCHAKER:

Q If we take that as a source, what is the estimated

3 peak accelerations at 5.8 kilometers for magnitudes

4 equal to 6.5 on rock sites?

5

6

A Well, it is very hard for me 'to read it all from
I

that little figure.
7

8

9'0

Q Is it about .6?

A Just a moment. Yes, about that.
Q And, sir, what is the mean plus one standard

deviation?

11

12

13,:

A Oh, golly.
Q Is that about .71?

A The value, you mean?

Q Pardon me?

A The value of that distance, is that what you—
16 is that what you are asking for?

17

19,

20

23

24

Q Yes, but the peak acceleration at the mean plus

one standard deviation at 5.1 kilometers if about .71g, is
it not?

A A little —yes —close to that.
Q . Okay.. Now, I would like also, Dr. Seed, to refer

you to—
A You will forgive me if' am a little bit vague.

I am looking at the scales on'mall figures.
25 Q I understand.
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7

.8

9

10

11

12

13.:

15 .

16

17

19

20

A Okay.

Q Iwould like to refer you to some testimony that
you gave at the evidentiary hearings when last we were here

in February of 1979 and refer you to the transcript. '2at

testimony is contained in the transcript between the pages

of 10,103 and 105.

And in connation with that. testimony admitted into
evidence were the Applicant's Exhibits 61 and 62.

I

CHAIRMAN SALZMAN: Mr. Norton, can you get that
for the witness.

MR. NORTON: It will take a moment.

(Pause)

What was the page number again?

MR. FLEZSCHAKER: 10,103 through 105. Equally

important are the Exhibits 61 and 62.

MR. NORTON: I am having trouble with that page

number, 10, 103 —55?

MR. FLEISCHAKER: 103 through 105.

MR. NORTON: Oh, I am sorry. I have it.
MR. FLEISCHAKER: Do you have a copy of the

Exhibits 61 and 62?

23

24

25

MR. NORTON: The problem is
MR. FLEXSCHAKER: I have them here. 1 can give

them to tne witness for the purposes of this cross

examination.

AL EBsoi9 sVCR>.NC cciVIP4iQY. linc
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2

MR. NORTON: Excuse me, Mr. Salzman. One of the

problems we have is we only obviously have one copy of the

3 transcript; it would be nice for the lawyers to be able
' to follow it as well as the witness.

5

6

7

8

9

10

12

13;

15:.

16

17

19,

23

24

CHAIRMAN SALZMAN: Well, Mr. Norton, how do you

suggest we solve it?
MR. NORTON: I have my copy. I can go up with

Dr. Seed. I don't know what the other lawyers are going to

CHAIRMAN SALZMAN: Mr. Olmstead, are you having

some problems with—
MR. OLMSTEAD: As soon as we find it, we can

CHAIRMAN SALZMAN: All right. Let's wait a

moment. Mr. Olmstead will solve the problem for us.

(Pause)

Dr. Seed, do you have a copy of the transcript?
WITNESS SEED: Yes, yes I do.

DR. BUCK: Do you have all three pages?

WITNESS SEED: I forgot where the pages were

again now. 103, 104, 105.

CHAIRMAN SALZMAN: Would you swing the microphone

closer to you, please.

WITNESS SEED: Pages 10, 103, 104, and 105.

CHAIRMAN SALZMAN: Is that correct,
Mr. Fleischaker?
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MR. FLEISCHAKER: Yes, sir.
CHAIRMAN SALZMQ4: And yea have the exhibits in

3 front of you, sir?

7

8

9

10

12,

13

15,,

MR. FLEISCHAKER: He may also need 106, too, but

the text really —he discusses how he computed these

exhibits. The main thing that these exhibits 61 and 62

do you have those, Dr. Seed?

CHAIRMAN SALZMAN: Do you have copies with you

of 61 and 62, other than the two in front of you,

Mr. Fleischaker?

MR. FLEISCHAKER: No, sir, I do not.

CHAIRMAN SALZMAN: We don't have copies of 61 and

62. And it, would be —do you have 61 and 62, Mr. Olmstead?

MR. OLMSTEAD: I do not, have the exhibits.
CHAIRMAN SALZMAN: Mr. Fleischaker, the hearing

16 is being held here for everyone ' convenience, but you make
i

17

i

19

it very difficult for us to understand what is going on, and

if we don't have a copy of the exhibits and no one was

asked to bring any particular exhibits, sir.
MR. FLEISCHAKER: Well, I apologize. I made

21 xerox copies of all the exhibits we intended to use for
cross examination except for those that were previously

marked as exhibits.

24

25

I assumed that we wouldhave them here. But I
CHAIRMAN SALZMAN: Thee are auite a few. I don'
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dsp18-7 see how we could manage to get them.

MR. FLEISCHAKER: I understand that.. I apologize

3 for the inconvenience.

5

I

6-
VS

7
cv

I

8
no

9

a 10

CHAIRMAN SALZNM: If you are going to do any

more of this tomorrow, I would appreciate you having copies.

MR. FLEISCHAKER: No question about it.
I

CHAIRMAN SALZMAN: If we turn the light out, we

have the problem that the witness cannot read the test'imony,

but the'n, of course—
MR. FLEISCHAKER: I think we can get by.

CHAIRMAN SALZMAN: I suggest we turn off the magic

12 machine, and we will attempt to deal without it.
13 I

But it certainly was an impressive answer,

14 Mr. Olmstead.

MR. OLMSTEAD: If you had turned the lights out..

16 you could see it.
17

19 .

CHAIRMAN SALZMAN:

Are you ready, Mr. Norton?

BY MR. FLEISCHAKER':

I think we are ready to proceed~

C'0
' Dr. Seed, I would like to direct your attention

to this testimony between the pages of 10,103,and 10,105, or

106, and specifically to the testimony at 10,103 where you

'i> 24

state that for a magnitude 7.5 earthquake on the Hosgri,

the mean peak acceleration developed at the, site would'ot
1

25 be expected to exceed 0.75g.
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Accordingly, there is no need to introduce the

concept of effective peak acceleration since this is the

value already being used.

"4 Then you proceed to descry two ways in which one

5

6

7

8,

9

can estimate a real mean peak acceleration and one of
these relates to PG & E exhibit 61 in which you draw

a regression line through the Hanks and Johnson.

CHAIRMAN SALZMAN: A little slower, sir.
DR. BUCK: Ne want to get something intelligibl

on the record in this case.

BY MR. FLEISCHAKER:

12

13
'

One- of these is —relates to PG & E Exhibit 61

in which you draw a regression line through the Hanks and

Johnson figure one which apeared in the testimony submitted

by Dr. John Blume as figure 1-10.

17

And from that you derived a mean value of .7g for
a 7.5 magnitude earthquake in PG a E figure 62

1Q

I

19

20
'1

23

24

A Just now, you mean? Yes, okay.

Q I am sorry—
A I was reading the pages while you were talking

and I lost track.

Q You derived a mean peak acceleration of .7g—
MR. NORTON: Excuse me. 'Nhere?

CHAIRMAN SALZMAN: Mr. Fleischaker, before we

go any further. Dr. Seed, take two minutes and read the

At~ERSON R~-CRT NQ C~iVIPANY. INC
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7

8

9

10

12

13;

15 .

transcript and refresh your recollection of what is going

on and tell me when you are ready and look at the two

exhibits and tell me when you are ready to proceed,
sir.'ITNESS

SEED: Thank you.

MR. NORTON: We don't have the two exhibits.
CHAIRMAN SALZMAN: You don't have the exhibits?

MR. NORTON: No.

CHAIRMAN SALZMAN: Do you have a copy of the

exhibits for the witness, sir?
MR. FLEISCHAKER: I only have the copies I have.

I would be happy to give them to him.
il

CHAIRMAN SALZMAN: Please give the witness the

exhibits. If he is expected to testify, he has to see what

they are.

MR.FLEISCHAKER: They are in evidence.

16

17

CHAIRMAN SALZMAN: Yes,

Mr. Fleischaker, but the evidence

think we should be able to see it.

they are in evidence,
i

is not here. And I would

19,

20

'1
')2

24

Thank you.

WITNESS SEED: Okay. I think I am ready to talk.
CHAIRMAN SALZMAN: Just one moment. We are going

to try to read it also.

(Pause)

MR. NORTON: Mr.Salzman, is .this mike on?

CHAIRMAN SALZMW: I am sorry, I don't hear you.
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8

9

MR. NORTON: Is this mike on? I can't tell.
CHAIRMAN SALZMAN: Yes, sir.
MR. NORTON: Exhibit 61 we have been given has

got some lines drawn on it, but I don't believe Exhibit

61, the original of which has.

MR. PLEISCHAEER: That is true. You have my copy

of it.
MR. NORTON: Well, then I have some real problems

with using this with the lines that Mr. Fleischaker has

drawn on it as repre'senting Exhibit 61 in evidence.

CHAIRMAN SALZMAN: Let me see the exhibit. Will
12 counsel please approach the bench and let's see what we

end 18

13;

15;

16

17

are talking about.

We'l go off the record for just a moment.

(Discussion off the record)

~ 19
.'0

'1

w~™,
24

25
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-arker

esp: r&t
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CHAIRMAN SALZMM: Mr., Fleischaker has given the

witness a. copy of an exhibit number 61. Is that it?, What

dsp19-1 3 was the number of the exhibit as previously admitted?

vt
Ct

I

Vl
Vt

C
cubi

cv

,ii

CL

'5

6

7

8

9

10,

MR. FLEISCHAKER: Applicant's Exhibit 61 and 62.

CHAIRMAN SALZMAN: The one we were just discussing

the one with the line on it. Is that 61 or 62?

Mr. Norton?

MR. NORTON: 61.

CHAIRMAN SALZMAN: That is applicant's exhibit 61.

It had some lines on it, but it has been cleared up and

C

O

Vl

11 we know which lines were drawn by the witness and which are

12 just extraneous, and it will not have to be reintroduced in
13; evidence. It is already in evidence.

15

16

17

1Q

19

20

21

23

24

The board has read the four pages or five pages

that Mr. Fleischaker has requested we read and the witness

has ahold of them and we will now proceed with the

questioning.

BY MR. FLEISCHAKER:

Q , Dr. Seed, first of all, I would like to direct
your attention to page 10,106, line 6 through 8. There

you conclude that, as follows: "So I conclude that the

actual mean value for a magnitude 7i5 is probably around

.6g —is about 0.6g. Then a conservative value of the

mean value is about 0.7g."

And further, those conclusions, I believe, were

AL FBsoil ?~~QRT'.NQ cci4IPAiAY. tiXC
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1

2

based on the regression curve that you drew on Applicant's
Exhibit 61.

A . Yes.

5

6

7

8

9

10

12

13 ';

16

17

19

20
'1

Q Then again on page 10,107 you conclude, "So what

I have done is pick out thefour strongest horizontal componen

records that are available at the present time and average

those acceMations and the average of all of those is .0

is 0.8."

And you continue over to 10,108, and let me quote
from that: "Now if the average of the four strongest is
0.8, then the mean clearly must be less than 0.8, and theref re
I cite this as another example and as a rather simple way

of showing that the mean acceleration produced by a Hosgri
earthquake would not be greater than 0.75g."

Now, in light of these calculations which you. have

introduced which show accelerations in'he range of
mean accelerations in the range of .6g to .Sg, how do you

conclude or why do you disagree with Dr. Luco's first
assumption?

A Zt seems to me that, reading the testimony from

last time X rpeatedly stated several times that the mean

acceleration was about 0.6g.

23

24

25

1 said several times it was less than .75g and

several times'hat I'thought it was about 0.6g. And as a

matter of interest, you just had me look at a figure from the

A'a KBSCN R~-QRT'.NQ CoiVIP4NY. tNC
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.Seed-Morroca-Lisner (phonetic) paper, and we read off that
at 5.8 kilometers, the mean acceleration's was 0.6g. There

7

8

9

10

is surprisingly good agreement with what I said two years

ago on a tdally different. basis.

Q And the mean plus one standard deviation would be

. 71?

A .71, yes.

Q Okay. Let's move on —it is on that basis that

you disagree with. Dr. Luco's first assumption?

A Yes.

Q Okay.

A He said it is a mean. I think it is much higher

than that.

Q 0.75g is close to your predicted mean plus

one standard deviation, though?

16

17

19

MR. NORTON: Excuse me, Mr. Salzman. I have a

minor objection to this line of auestioning. Dr. Seed is
being cross examined on Dr. Luco's testimony. I thought

this panel was up here to be cross examined on this panel's

20 'estimony.
21

'72
I

~t

24

CHAIRMAN SALZMAN: Yes, that is true. But on

the other hand, I think it is fair, since Dr. Luco's

testimony is evidence, to ask Dr. Seed why he disagrees

with it. I will allow him to testify.
MR. NORTON: Well, I will not say anything

Aa ERHCN RR=QRi.Nv c MPANY. [Nc
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1

2

7

8,

9

10

further. I think the only reason he said anything about

Dr. Luco's testimony is he was asked by Mr. Fleischaker

initially.
Now, I suppose we can cross examine each and

every witness that is going to appear here about each and

every other witness's testimony, and at this rate we would

be here for months.

CHAIRMAN SALZMAN: We may be taking time as we

are now, but it does seem to me that you offered an expert

witness. This is another expert witness's testimony that

11 appears to disagree. He is entitled to ask him why he

13 I

disagrees.

I think it is reasonable cross examination.

14: Mr. Fleischaker, you may continue. Please go ahead.

BY MR. FLEISCHAKER:

Q Would you please identify for the record the

17 other assumptions, if any, with which you disagree?

1Q

I

19

(Pause)

A Well, I don't know whether I agree or disagree

20 with statement three. I have not checked it out. So I
cannot have an opinin at the moment. It reauires that I

123

24

25

take some curves and get some ratios, and I just ham not

done that.

Q 'kay. How about four and five, 'sir?

A I would consider four and five acceptable.
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Q So to summarize, you disagree with one and

reserve your opinion and three—
A That is right.
Q Okay, thank you.

Dr. Brune, I would like to direct your attention
to —excuse me. Dr. John Blume. Excuse me.

7

8

9

I would like to direct. your attention to your

testimony given in response to the board's question number

three. Would you briefly state your conclusion with

10 respect to question number three, sir?

16

17

A (,Witness Blume) I shall read it from the

testimony.
"E conclusion, the response of rigid structures,

such as those at Diablo Canyon, are predominantly governed

by acceleration."

You recall, we deleted the word "peak" this
morning.

20

'ut since displacement and velocity also

influence the shape of the response spectrum, it is
inappropriate to use data from soil sites to derive response

spectra for rock sites."

23

24

25

Q Zs it your opinion, then, sir, that in the near

field of earthquakes in the magnitude range of 6.5 to 7.5,

say within five to 10 kilometers of the fault, peak

accelerations for rock are expected to be equal to peak
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sp19-6 accelerations for soil?

Vl

Pt
JV
I

Vl
Vl

C
JV

rv

CV

5

6

7

8.

9

10

A In my opinion, at about those distances they

tend to be equal. I know others feel the rock may be

slightly greater.

Q Is one of those others Dr. Seed?

A Possibly.

A (Witness Seed) Yes.

Q Dr. Seed, I would like to ask you a few questions

about the article that is marked's Joint
Intervenors'xhibit

R4.

C
Q

CO

13 ',

A Excuse me. All right.
Q . Could you explain what you principal conclusion

was there, sir?

15
'6

17

A I am in the habit of summarizing the conclusions

at the end of a paper, which I did not do this time. But

I guess one of the principal conclusions, which is probably

the one you want me to say, is that I concluded that
accelerations on rock were different from those. on soil.

19;

20
'1

, 23

24

CHAIRMAN SALZMAN: I am sorry, Dr. Seed. I
did not understand you.

WITNESS SEED: I concluded that acceleration

values developed at rock sites would be different from those

developed at s'ome soil sites.
CHAIRMAN SALZMAN: Thank you, sir.

25
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BY MR. FLEZSCHAKER:

Q Now, in this oaper when you refer to rock sites,
3 you refer to sites which are characterized by shear wave

' velocity of 2500 feet per second; is that correct?

5

6

7

8

9

10

12

13';

Q

as a rock

A

That is right.
So the —would the Diablo Canyon site qualify
site with -- given that characterization?

Yes, it, would.

Q Its shear'ave velocity is 3600 feet per second?

A On that order of magnitude.

Q And the Imperial Valley is characterized by deep

cohesionless soils; is that correct?

A As far as we know.

Q Now, I would like to direct you attention to page

1337 of that 'article.

17

A Yes.
I

Q There you conclude at the top of the page that,
1'3 "For peak rock accelerations exceeding O.lg it seems likely
19

20

that the mean recorded values will exceed those developed

on deep cohesionless soils by amounts ranging from zero

21 percent at about O.lg to as much as 80 percent for rock

accelerations of about 0.7g."

23

24, iA

Is that still your opinion, sir'?
3'eakrock acceleration, no.

It is not'?
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A No. I think the amount is less than what I
quoted at that time.

Q What is your opinion, then, with respect to the

matters that you discuss in that sentence?

A Well, on the basis of the new data from the
P

Imperial Valley earthquake, we have a better basis now;

7

8

9

10

12

13;

you will note that the figure they are talking about,

figure nine on page 1337, involves two dashed lines which

at that time were speculative and labeled as such and

indicated as such by being dashed..

The solid lines indicate data where we have a

good basis for putting data. Viow that we have the

Imperial Valley data, we can better define the curve, the

attenuation curve for deep cohesionless soils, and it does

16

17 .

20

21

'?2

23

24

not happen to„go where the curve on figure nine is
'I

* placed.

Q Have you replotted this figure nine taking into
account the Imperial Valley data?

A I have not replotted it myself, but I have

colleagues who have replotted the data and anal.yzed the

data and drawn a mean curve and a mean plus one standard

deviation curve.
I

Q Do you have those plots available?

A 'es.
Q Well—
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CHAIRMAN SALZMAN: You asked him if he had them

available, He said yes he does. it is your turn,

3 Mr. Fleischaker.

end 19

Vl

Ct
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4

7

8

9

10

12
I

13,i

(Laughter)

BY MR. PLEISCHAKER: Do you have copies of those

that you can distribute so that we can ask you some question

about them?

A I may. Let me find out.

MR. NORTON: Ne also might ask if he has a

vu-graph.

WITNESS SEED: I have a vu-graph.

(Pause)

15:.

16

17

19;

20

'3..
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WITNESS SEED: I have copies available, and I
have a vu-graph.

CHAIEQGQl SALZMAN: Would you give the copies to

Mr. Fleischaker, please.

MR. NORTON: I a not sure Mr. Fleischaker wants

to see them.
cv
C
cic

7e

chic
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C

CD

'c

c

c

7

8.

9

10,

12

13,'4

15;

17

'9,

20
'1

24

25

CHAIRMAN SALZMM: Mr. Fleischaker, do you wish

to see the copies?

MR. FLEISCHAKER: I would, just as soon see them

now as on rebuttal.
MR. NORTON: Are you going to have them marked'?

{Pause)

MR. OLMSTEAD: The staff ended up with only one

copy of this. Are there other copies available?

MR. NORTON: Do you need three?

MR. OLMSTEAD: I would like that, please.

BY MR. FLEISCHAKER:

Q I take it this is your revised version of figure
nine—

MR. OLMSTEAD: Mr . Chairman?

CHAIRMAN SALZMAN: Mr. Olmstead.,

MR. OLMSTEAD: Once again I think we need an

exhibit, either fr'om Mr. Norton—
MR. FLEISCHAKER: I will give it an exhibit

number .
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20-2 CHAIRMAN SALZMAN: Please.

MR. FLEZSCHAKER: Joint Intervenors'xhibit
RS.

I*******

(The above-mentioned document

was marked Joint
Zntervenors'xhibit

R5 for identification.
1

cv

7

8

9

MR. FLEZSCHAKER: I have distributed copies

to counsel, the witnesses, the board, and three copies to
1

the reporter.
BY MR. FLEZSCHAKER

{4

a

a

12.

13.;

15

16

17

19

20

21

Q Joint Zntervenors'xhibit R5 is a revised

version of figure 9 that appears in your 1976 article,
which is marked as Joint Intervenors'xhibit R4; is that
correct?

A No, it is not.

Q Well, what. is it?
A Zt says it is a regression analysis of the.

peak accelerations recorded during the October 15, 1979

Imperial Valley Earthquake.

Q I thought we were going to tale about figure
nine.

A Yes. Zt has relevance to figure nine. It is
not a substitute for figure nine.

Q Could you explain the relevance?

A Yes.

A4 EBsoiN HVAR~ .NC ccMPAiitY. INC.
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Q Of this exhibit to figure nine?

A . Figure nine shows two curves: a mean

acceleration curve for rock, attentuation curve for rock

and a mean acceleration-attenuation curve for deep

cohesionless soils.

EV

ee

C'v

C'

8

9

10

12

15

16
'7

'0

'1

23'4

25

The data in the near field were speculative and

indicated as such. At the present time we have data for
the near field from the Imperial Valley 79 earthquake for
deep cohesionless soils.

And the mean curve is shown on your Exhibit R5,

what is now your Exhibit R5. So the mean curve from

Exhibit R5 should be used to replace the speculative

curve shown on figure nine of your Exhibit R4.

Q I am sorry, Dr. Seed, I am not quite following

you. Is it your testimony, sir, that this Joint Intervenor

Exhibit R5 is meant to replace the data found on this
.figure nine?

A It is not meant to replace; it is what I would

use now'nplace of the curve labeled "mean for deep

cohesionless soils," if I were plotting figure nine today.

Q I see. And it is a little bit difficult to

-do off the cuff calculations here, but directing your

attention, sir, again to'hat sentence we began the

examination with at the top of 1337 of Joint
Intervenors'xhibit

R4, you indicated there that the mean recorded

" ~p-sou i<=cR,.NQ c vl?Ai4Y. Nc.
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values are likely to exceed deep cohesionless soils by

as much as 80 percent for rock accelerations of about .7g.

Can you tell me, sir, based on the mean values that you hav
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15:

16

17

20

21

22

23

24

here what figure you would substitute for the 80 percent?

A Nell, if you look at the one kilometer distance

from the fault which is the easiest place on the plot to

look at, the mean acceleration given by the new data on

.the deep cohesionless soils is about .53g.

Is that correct, .52g, something like that?

And if you look on figure nine at the curve labeled "mean

for rock," that at a one kilometer distance I read that.

the mean acceleration for rock would be 0.7g and therefore

knowing those two numbers, one can conclude that the
mean'ccelerationfor deep cohesionless soils is about 25 percen

less than that on rock.

Q Well, it is about 40 percent more, so you would—

would you not on the basis

A It depends on which way you are going.

Q Let's go the same way we went in the paper here.

What number would you substitute for the 80 percent? Would

you not substitute 40 percent on the basis of the numbers

that you have just
A Whatever I just said. I just picked off two

numbers.

Q Okay.
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curve labeled "mean

speculative part. to

curve now for rock,

changed.

for rock" also has a considerable
\

it, and if I were to draw a comparative
f

then the rock curve might, also be
I

A And I worked it out, the other way because it
was easier. One is 25 percent less than .7g and the other

must be some other number higher than .53g.

Q Right.

A What, you should also bear in mind is that the

10 Q Have you drawn that curve?

12

A Yes, I do have curves for rock.

(Laughter)

13 ',

15 -:

16

MR. OLMSTEAD: Mr. Chairman?

CHAIRMAN SALZMAN: Mr. Olmstead.

MR. OLMSTEAD: It seems to me we 'are taking
an'nordinate amount of time to make a rather simple

17

1$
t

= 19

20

point. And while I have no objection to it, we will never

get through this week at this pace.

CHAIRMAN SALZMAN: I agree, but I also think that,

Mr. Fleischaker may have been surprised by some more

recent developments, and is entitled to a minute at the end

of the day to think before he speaks again.

23

24

25

MR. OLMSTEAD:
W

I agree.

ke it into account
i

CHAIRMAN SALZM&4: We will ta

tomorrow morning when we start at 8:30.

rY~EBsoiN RK~CR i.'NG cciVIP4 AY. inc
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BY MR. FLEZSCHAKER:,

Q Do you have the more recent curves available

on the rock available, sir?

5

A Not to hand out as the other one,. I did not

expect this sort of thing to come up, so I did not prepare

totally for this. But there is a new curve for rock, and

i'
ee

7

8

9

there is a new curve, obviously, for deep cohesiveless
t

soils. I will put the two together tonight, and we can

compare them in the morning.

10 Q Good, that would be useful.
Do you know what the general result is?

12. A No, I do not.

{4

f
CO

13;

15 .

16

17

CHAIRMAN SALZMAN: Mr. Fleischaker, we have

some business that we must transact this evening. I
t

think we will recess until, tomorrow morning at 8:30

sharp.

Before everybody starts packing up, Mr.

t~

Vl

i

19,

20
'1

Eleischaker, Mr. Olmstead does have a point. You seein

to be taking a great deal of time, but I am not cert'ain

that the information you are driving at is worth all this
time.

23

24

I would appreciate it is you could not see if
perhaps in the morning you could sharpen your questions

and we might proceed a little faster.
All right, with that small „admonition, we will
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recess until tomorrow.

NR. FLElSCHAKER: Can you come before the

board off the record to discuss some. procedural matters?

5

6

CHAIRMAN SALZNAN: Yes, certainly.
(Thereupon, at 5:57 p.m., the hearing in the

above-entitled matter was recessed to reconvene at

end 7

tV
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7

8.
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8:30 a.m., October 2l, 1980.)
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