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1 UNITED STATES OF AMERICA

2 NUCLEAR REGULATORY COMMISSION

3 -----------------------x
:

('S 4 In the matter of: :
i_ _/ :_

5 SOUTHERN CALIFORNIA EDISON COMPANY, E AL. : Docket Nos.
: 50-361 OL

6 (San Onofre Nuclear Generation Station, : 50-362 OL
Units 2 and 3) :

7 :

:

g . _ _ _ _ _ _ _ _ _ _ _ _ _ _x-_______

9 Stardust Room
Statdust Hotel & Country Club
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San Diego

11 California
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13 Evidentiary hearing in the dbove-entitled~^

14 matter'was reconvened, pursuant to adjournment, at 9:00 a.m.

15 BEFOR:

16 JAMES L. KELLEY, Esq., Chairman,
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1 .

cJ. .

2- JUDGE KELLEY: We can go on 3the record now. _
* ' ' ' ':( . g .. ; , . , _ ( ,z'

3' Good mbrning. "This is the second day- of our~

4 ' seismic hearings on the San?'Onofre 'operatin'g Llicense. - We ,{}
5- concluded yesterday with cross examination .of Witness Smith.

- 6' I would like to go over a~ couple of things. It will be for
~

7 you, Mr. Pigott, I think'to pick up and-if you wish to have
~

3- redirect I think maybe we should talk about- that for aL minute,.

9. too. ~1ut I have a couple of items that I want to go' over and

10 then counsel may have a chance to raise things also before we

11 get into the testimony of today.

12 The . first matter was a matter that' was argued by

(~) 13 oounsel orally yesterday and also argued in memoranda of
v

14 counsel. This goes to the Jadmissibility into evidence of

15 various documents, the - two documents offered yesterday by

16 the Applicants, the - FSAR, which is the multi-volume document

17 behind us , and also the Applicants ' ' I believe three-volume

lg environmental. report. Those documents were offered by Mr.

-19 Pigott' both for what they are and purport to ~ be and as sub-
.

20 stantive evidence of the matters addressed in them.

21 They were objected to by Mr. Wharton for the-

22 Carstens Intervention. We heard all part . 3. The. Board's-
b\

' (-) 23 . ruling is that both of these exhibits, 1 and 2 they are

24 numbered, are to be admitted both to show Utat they have

25 been compiled and as substantive evidence of the matters

|

l
- i

'
..

,

' t" ** * * * [,
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1. treated. They obviouslyLare hearsay. dn 'the 'other hand, they

2 have what'is , called in hearsay literature var,ious earmarks of
+ : ; . ;' ,

.

'

,

trustworthiness , not ' the" least of ~which 'is that they are filed3

.r 3 4 under an obligationcon thg' part. of 'the person preparing' it to
U-

^

5 .tell the . truth. Certainly the circumstances ~ surrounding _ their.

6 reliability far exceeds many of the historic exceptions to.the

7 hearsay rule,

g The ~ fact that we don' t have in the hearing sponsors

9- for the various portions of these voluminous documents does

10
n t, in the Board's view, go to their admissibility but rather-

gj to the weight that might be given to them.

12
- (Theidocuments marked for

' ~

identificationLas Applicants'/N 13 --.

L]
14 Exhibits 1 and 2 were

15 admitted into evidence.)

JUDGE KELLEY: Having said that and having-16

37 admitted these-documents into evidence, I would nake one

jg cautionary note. This is an on-the-record hearing concerning

certain contested issues. Ue do not anticipate that we would39

20 be resolving any major iss aes by reference to unsponsored

Portions of these documents. They are there' for what they21

are wor th . They are there for this Board's general information22 .

Q
~' 23 They are there for Appeal Board review. They are there for -

the Commission to review, for whatever dae Commission wants24

to do with them. But we have gone to some length to define25

3.
,

. p

,
* |- * *,

,

u _ _.__. _ __ - _.a__._m_ m.d -m_ _.--_m-_ _-_________,_2_a ._mi.m__ mar _____.sm_ u m ____m__----.- --A_.m_._ _ _ _ _h_.m. _
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1 contentions and there has>been testimony prepared and that is
>> . r , , . , -

'

2 the crux of this hearing and we expect to hear by *itnes,ses
2 - *- mi-; g y, 3

inatkon ok al'1 'of' tlie major ' issues.3 and'have cross ex

4 Indeed, for examplj,(if we' sot'i o the findings oft

(-)'(.

5 fact and conclusions of law stage and the Applicants found!it'

6 necessary to rely very heavily'on the PSAR, I'm not;saying we
.

7 would do it, but we might consider reopening to hear t; .stimony

g - on 'those -portions that developed into' such cruci .' pieces' of

evidence.9

10 .But with those general. remarks, these documents

are admitted.gg

12 I take it, Mr. Chandler, that when your time comes

13 -- the 'riginal stipulation covers the SER and the ACRS letter

14 and some other things - that will be for you to introduce when

that time arrives.15

16- MR. CHANDLER: Yes, sir. We will do it at that

37 time unless the other parties wish us to do it now,

MR. WIIARTON: I would like to have the SER admittedgg

into evidence since the basic issue has been decided, if we
39

20 could have the SER into evidence right now it would isolve some.

,

"Vid""Di"#Y ~~21

JUDGE KELLEY: It niight be simpler just to go over22,

| ' m,
i

j Q that ground. The original stipulation included which documents23 ,

24 if I may ask? I don' t have -it immediately in front of me.

i It was attached to Mr. Pigott's memo on this legal issue.25

v. <

t

._i_ ._m. _ _ __ _ _ _m. _ _ _._._____m_._m ______ ____. _ _ _ _ _ _ _m.o._ .._ __ A _ _ _ .b
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MR. WIIARTON: %I$have''a copy *here.*ny
*

'm a, ,

JUDGE KELLEY: " Fine. UThank you'. I'am looking
3

'i;?,
.

*
i p e '

-

.;. . , , , _ 7,,

at the Interve'norfs, memorandum >on,th3.s subje'ct dated' July 5.
3

' Attached thereto is the' proposed stipulation-put_ forward by.4
V

the Applicants at the April . 29 hearing. Itflists the following
5

documents: the FSAR, which is now Exhibit'l which has been
6

admitted; the environmental report, which is now Exhibit 2(

7

which has'also been admitted. The next' item is the application
8

of Southern California Edison.
9

MR. PIGOTT: Mr. Chairman, that was combined in
10

No. 1. Nc 1 is the application and the FSAR. '

gg

JUDGE KELLEY: The PSAR is basically the application.

MR. PIGOTT: Yes , it is.

)
''

JUDGE KELLEY: I understand. So that is in. The-34

SER is tne Staf f's- docume.it and I believe, Mr. Wharton, you'15

gg expressed a desire to have that admitted at . this - point.' Is

4

-there any objection to the admission of the Staff's SER?.g7

MR. WAREN . None.
18

.J E KE M : _ That would include supplements ,
19

Supplements.1 and 2 at this point?
20

MR. CIIANDLER: Well, it is Supplements 1 and 23, ..

What I would propose, Mr. Chairman, if the parties are willing21
b to stipulate to the receipt, is I would at this point offarkJ 23

the StaffIs safety evaluation as Staff Exhibit No. 1. Thaty

is NUREG 0712, Supplement No. 1 thereto as Staf f Exhibit No. 2,
25

4
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1 Supplement No. 2 thereto'as Staff Exhibit No. 3, and the final
,s ~'

,

2 environmental statement as; Staff Exhibit No.,,4.* Now. Supplement
' 't

1 |+ i 1 - i"
. , , ,

, . ,,

3 No. l.contains tlie initial"ACRS letter.
~

[~)h
4 JUDGE KELLEY: That~ stands in my. mind on a somewhat

~

%

5 -.different' footing, but go ahead.

6 MR. CHANDLER: All right. And Supplement No. 2

7 containscthe1second ACRS letter. The first addresses 'the

8 geology - seismology portions of the Staf f's' evaluation; the-

9 second addresses the main document, that is, all other matters

10 not. addressed by geology-seismology.

11 JUDGE KELLEY: Does that- by chance have anything

12 to do with emergency planning?-

r~N 13 .MR. CHANDLER: To some extent, the second; letter
%-)

14 does raise questions about seismic qualification of certain of.
4

15- the emergency planning related equipment. LCopies have been

16 provided to the. Board and parties on that.

17 JUDGE KELLEY: Right. My concern, which may be

18. obvious to all counsel, is that at least historically there

19 has been a differentir ion. Let me back up two steps. The

20 ' documents vou are of ring, with ~ the exception of the ACRS

21 letter, which I wan . to treat -separately, you are: offering
,

22 them to comply with the requirement that you compile it, as

[)'- 23 it were, and qlso as evidence of the matters addressed therein,

; . 24 is that correct?

25 MR. CHANDLER: That is correct. And obviously
,

~
.

g e. m -+
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l' with respect. to the ACRS) letter'it would on,1f be the former.

. . . . s
2 ' JUDGE-KELLEY: Right. That is the; point that: I

y, m. , 4 ~ - q ; c ;j
, 3

.

3 was' coming to. So whate the Board; bubject<to a'ny4 comments
~

. 4 - that the ~ other two parties _may have,, would,, propose to do would

5 be ~ to admit the _ exhibits that the Staf f is offering, except
~

6 that the ACRS letter would only. be admibted as , proof of the -

7 fact that there is an ACRS letter, as it were. It is not-

' g- offered as substantive evidence of the truth of ~ the matters
~

9- discussed in the letter. This is an old distinction which

10 I think has been followed in the AEC and the' NRC for many

11 _ years,.mostly because (1) these documents are so sort of

12 concit.sory and (2) the members of the ACRS . are not . subject

_ 33 to. subpena. And that is the reason for the distinction.p)'(
14 With those understandings, Mr. Wharton, any -

15 comment?

16 MR. WHARTON: I have'no objection.

17 JUDGE KELLEY: Mr. Pigott?

gg MR. PIGOTT: I stipulate and have no' comments.

19 MR. CHANDLER: Mr. Chairman, it may facilitate

20 matters then if I identified as Staff Exhibit 2-(a) the

21 ACRS letter dated February 10, 19 81, which is bound into

22 Staff Exhibit ~No. 1, that is, Supplement No. 1 to the SER,

. g)( 23_ - as Appendix C. I would also offer as Staff Exhibit No. 3 (a)

24 the ACRS letter dated riarch 17, 1981, which is bound into

25 Staf f Exhibit No. 3, Supplement No. 2 to the SER, as

,
m

*- -_.__._._______t_._____.__?____._....umm_._____.-___._.m.___.-ar___ _ _ __ _ _ _ _ _ _ _ ______m_______________-_m._-.____..-____.___m,.-__m___.____.__.-____-_____m___
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_1 Appendix D.
'

'
$-

~

,
,

2 JUDGE KELLEYi ~
. ; - ., -

Without. objection it 'is s'o ordered.

'
. , .

':* '
.

.

3
' ' ,? ,. 1 (The docume'nts we're marked for=

-[~y 4 ~ identificationfand received
,

5 into evidence ~as Ste.ff Exhibits

6 1, 2, 2 (a) , _ 3, 3(a), and 4.)

MR. CHANDLER: I will provide ' the Reporter with,

g the requisite number of copies.

9 JUDGE KELLEY: Thank you.

10 Just -one comment on that untry ruling. If

11 appropriate at a later time, let's say in an. initial decision,

12 we might give somewhat more lengthy, elaborate' explanations

f- 33 of legal, rulings, trying to give you here: the basic reason

%>.

14 for why we are ' going c ae way or the other. He may obviously
-

15 expand on this later on.
,

; 16 One other point to just spend a minute on,
,

17 hopefully. We want to acknowledge receipt of your memoranda ~

18 on res judicata and collateral estoppal and other doctrines.

39 I found them all very helpful. It puts me in a much better

20 poaition to consider these kinds of problems as they arise

21 in the -course of the hearing. I don' t think we should pause-

| 22 n w - f r an academic debate on these doctrines. I might make

p\_) a couple of observations that would be appropriate here and. 23

- 24 Uten we can move on into the testimony again.

25 I w uld say thatone of the topics for discussion

d

-m g -~,-s - + - . - , e e- -y-, w 3 ,g- , - . - r -,nA ~+t* y y,-,- .m , -er,,- ryg4;-,- 3,, , ---+--p y---s,,
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1 was whether there is a requirement}6 flan identity of parties.'.

1'

, < .r.

2 If that were so, then those doctrines wouldn' t have anything
! a , ;.t4

3 to'do with this' proceeding, as I unders'tanh~it,'at-least as

4 far as any contentions may: arise.between the;Intervenors and
r-)s '

\_ '

5 .the Applicants in particular, perhaps the Staf f.-

6 The historic doctrine did require identity of

7 parties. That has been watered down a little bit over the

-

g years to in part fit the realities of administrative. practice.

'

9 But just to give'an example, it just seems to me'that, take

10 this case, if in this case back 'in 1973 there had been full

11 and fair litigation on some geologic issues at the instance

12 of the Sierra Club, let's say, the Union of Concerned- Scien-

13 tists or whoever you may want to think of as an example. To

g4 come back in 19 81 at- the OL stage . and. do exactly the same

15 issue on exactly the same evidence with Friends of the Earth

16 or another Intervenor organization, aeems to me to be very-

17 unproductive and unfair to the ' applicant and unnecessary and

jg therefore not something that we would -be disposed to do.

19 So I don't taink as far as the Board is concerned

20 we need spend a lot of time debating the identity of parties

21 doctrine. I . understand that the ' Carstens Intervenors -- let .

22 me mak9 sure I am right aboutithat. Mr. Carstens, were you

b,) active in the ' 73 CP proceeding?23s

24 MR. CARSTENS: Yes, I was from the very beginning.

25 For the hearings before the Coastal Commission and subsequent

.

r

s

' ' " ^ * y _ rb -p-m
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I hcarings. Yes, from the' very beginning; ' '

t- m .. .
# ..

2 MR. WilARTON: Mr. Chairman, I think-I may-need to
,' t| f;3' '+ sw , (; ,

_

,

3 talk to Mr. Carstens. ' SThs record..' reflects < that he.was not any

Il 4 part of ' that proceeding. ;-I; nee d r t s talk,to;him about'that.-

\j 3.,. & (- '4

5 I think he is talking and . thinking about' che Coastal Commission

6 and litigation involving the Coas* a.'. C nmission.

7 JUDGE KELLEY: I am raising-it to establish my.

b 8 unders tanding . The Friends of the Earth, an I understand it,

'9 were.not in that litigation. I don' t know about the other

10 individuals. It is. a sort of a by-the-way point becausa what

11 I just said was it doesn't matter, assuming that the issue

12 was fully litigated,-at least in my. view.

p. 13 Mr. Pigott, 'do you want' to -say something?
Q

14 MR PIGOTT: I was going to say I do not believe

15 that Mr. Carstens was a party to the construction permit
.

16 proceedings before the Nuclear Regulatory Commission; however,

17 I think some of the named individ 'Is who are in that particu-

18 , lar Intervenor group, the. Vaughn IIadens, Donald May, and a

19 coupler of other names seem like old friends from that pro-

20 ceeding. Now we will check the record to be sure precisely

21 who was an adnitted party to that proceeding.

22 JUDGE KELLEY: Okay. As I say, in my view it-

D =

U 23 doesn't matter. 14ut I - thought that ought to get said; other-

r

24 wise, if my view were the opposite, the situation would be

' - 25 very different.

_ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ - _ _ _ _ _ - _ _ _ _ _ _ - _ _ - - _ _ _ _ _ _ _ - - _ _ _ _ _ - _ _ _ _ _ _ - _ -
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1 Just a couple of othe observations. I Chink we

.

2' need in approaching this area'someqllexibility. One might.

fore'xample-]-ladavorite;examplese'emstobAithe3 contend,
,

i ri 14 Cristianitos fault and its capability or.ndt. .But even,

(_) ' [: /4' " '

,t,

5 assuming that that got litigated 'in '73,-later on you can

6 say well, .it is connected to something else or .ituis not.

7 So it is ,very hard to put these in totally airtight boxes.

g That is one. point.

.9 I would say to the applicants - thac if you think

10 you have an objection based on'ies judicata or some similar

11 doctrine,' in view,of the fact that so many of .these issues

12 are tied up one to the other, it would not be my view that

13 you would waive an objection if you allow some testimony to

14 get into something that arguably could be objected to for

15 this reason. Just in the interests of manageability it would

16 .not-prejudice your claim at a later point if you foreswore

! 17 an objection at the ~ first conceivable point you might want -

jg to make one.

19 On the other hand, it seems to me that related to

20 that, and again, going back to the Cristianitos fault, it

21 w uld be possible for you to waive an objection along res

22 judicata lines by getting into a matter in your own testimony.

-

(~)/ ~s_ 23 You know, one might arguc~ that the status of that fault was!

.

24 thoroughly thrashed out in '73. But I notice just in reading

25 the testimony for today, Dr. Ehlig'n testimony talks for some

:
, _. - - _ . _ . . - - . _ . - . . . ,.--- __.-. - , . . ~ . _ , . , _ _ - - - - - - - - - - -
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1 pages about when the Cristianitt 3 fault moved'or didn't move.

2 So that if you open up a topic then it will stand as opened

3 up and the other parties would be entitled to get -into it

(~'s, 4 t's a reasonable degree, notwithstanding the treatment of the
U

5 subject eight years ago.

6 7t. PIGOTT: If I might respond, Mr. Chairman.

7 We have an issue which calls for a discussion of the geologic

8 characteristics of the OZD. A full discussion of those char-

9 acteristics we believe necessarily requires a full discussion

10 of the overall geologic setting. The Cristianitos is incapabic ,

11 but on the other hand, it is very close to the site and

12 cannot be ignored in a proper discussion of the geol.ogy of the

13 area. So you will see reference in our testimony to the,,

14 Cristianitos and some geologic description of it.

15 What I would object to and consider to be within

16 the collateral estoppal res judicata rules is the requirement

17 that there be die sufficiency of evidence submitted to re-

18 confirm its lack of capability. I would expect there will

19 be some discussion of the Cristianitos and its history, but

20 in that setting and its relationship to the OZD, which is

21 somewhat considerably dif ferent from reopening and reinvesti-

22 gating the precise question of its capabilities within the
_

>'
'

23 meaning of the regulations.-

24 JUDGE KELLEY: I think I follow you making that

25 distinction. In the course of cross examination I apprehend i

|

|
i

a
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to'-bepossiblyaverydiffi'ultthing.Eodo{c t-g,

u - r-
2 MR. ~ PIGOTT : 'Itemay;be.>{And.IKguess'I am worried,

3 r concerned;about(when it'gets timei for. decision' does[this.
>

~ .t : _ , , . . . , ,- . .

.- ry 4 Board have . tomake another . finding' on capability of the
Q %j 's } * <r

5 Cris tianitos . That is the" level 'that I don' t want 'it to rise

6 to because that makes it a new^ issue. It is- one thing for it

7 to be discussed, it is one thing to be ruled into the context.

g It is another thing for this Board to think that this pro-

9 ceeding has to come up with a conclusion on its capability,-

10 absent some kind of new evidence which reopens that.

31 JUDGE KELLEY: In.any case,.such evidence would

32-. have to be within .the contentions that are admitted.

13 . Admittedly they are somewhat broad in some respects.

%J
34 Well, I think that.is enough said for the. moment

15 n the capability. of the Cristianitos fault. Let.me ask

16 y u a procedural question, Mr. Pigott, before you get back

17 into your case.. We hadn't discussed this before and perhaps
,

18 it doesn't require much discussion. But-would it be your

19 proposal as a routine matter that;you would present your

20 witness and your' witness would be cross examined by both

21 parties, and then you would come back with redirect.

MR. PIGOTT: That would be my. anticipation. I22-
- p(,) may wait, for instance, if we had someone finish in the23

~

24 middle of a day rather than, as conveniently happened yesterday ,

25 at the end of a day, to allow the over the night to consider

g <
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1 redirect.. simply because":some of these. matters ' are best examined
--

. (
~2 with a record in front of us and not simply air. the corridor.

i

3 -Other than that, though, I;.would anticipate..the redirecttto-
~

~ . > -

, ,

,
, ,,.

4 come either.immediately ter or shortly after the cross,

5 examination of the other 'two partie'd.
1

! . 6 ///
i
i

T,

.

8

9
;

10

11
.;

i -

12

.
13-

'

14

15 '
.

16

; 17

; 18

i

19,

,

20
L

'
21

22

O; u
.

24'*

4

4

25
,

4

1
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s2 1 JUDGE KELLEY: Mr.-Uharton?'

2 MR. WHARTON: That would Le agreeable to us, that'

,

3; wo.uid be.-- redirect is immediately'afterwards.

4 MR. C*4ANDLER: Thatiis; fine with us, Mr._ Chairman.
f-

5 JUDGE KELLEY: ~ . A11 right,. we11, do you want to

I 6 proceed?
.

7 MR. CHANDLER: .Mr. Chairman, before we resume,

.

_g ;one fina1 preliminary housekeeping. kind .of matt'er. The Staff

9 did yesterday file its views with respect to consideration of-
,

10 earthquakes and emergency planning and EP7, determinations.'

11 The ' document was I-_ believe express mailed 'to me last night,

'

12 and I would anticipate receiving it today, and I will make

service of td.at document as soon as I have it available.j g 13
, -,

14 JUDGE KELLEY:- Thank you. Go ahead.

15 MR. CHANDLER: Yeah, -.I wou ld -- I hope that

i 16 procedure is acceptable in light 'of ,the fact that the Board'
4

17 is in hoteis, . the Staf f is in hote1s, ;as_ is the Applicant,-'

,

anditiiierefore mailincf to the normal office address will I
'

-13
.. J , e

/ 'hink just encounter more delay, so we would propose to the19' t

20 ext'ent any filin)gs fare made from Washington, that they would
..

w. .

be sent' to me and I will make service upon receipt.
21 '

1.
-

JUDGE KELLEY)- That r,eems sensible. Any
.J ' ; 22 ' 1

. . .

,'? :0 7. ( - Cf "'t , ' '' :. , ,,

\. - 23: . objections, Mr. Pigott?

'e MR. P GOTT: No.24

25 JUDGE KELLEY: Pine, thank you. Mr. Pigott?.
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2 1 MR. PIGOTT: Very good. We do not have any

2 redirect for Mr . Smith . I would ask that he be temporarily

3 excused. He will be recalled for testinony on a subsequent

4 issue dealing uith subsequent geologic discoveries .

5 JUDGE KELLEY: Very well.

6 MR. PIGOTT: Before calling our next vitness, there

7 was a question on examination having to do 'rith depths of

8 of f shore borings . Over the evening we have gathered together

9 Nhat I understand to be the best available information ve have

10 at tl'is time, and I think it is accurate, but obviously as Mr.

11 chandler points out, being avay from home base, you can't be

12 a thousand percent sure of these things .

13 Let me read this information into the record. In

14 1970, Marine Advisors did four borings of a jet probe type to

15 a depth of 10 to 20 feet. A lso in 1970, General Oceanographics

16 did 22 borings by a dart core methodology, to a depth of

17 approxinately 6 feet.

18 In 1974, Woodberg Mc"eill (ph) Associates did 7

19 borings of a vibraccre type, going from three to seven feet.

20 In-1978, Woodward Clyde ' consultants did 10 borings of a

21 rotary '-tash type, going to levels , I think nine of then uent

22 to about 2 0 feet plus , and'one went to 310 feet.

23 In 1980, uoodvard Clyde consultants did six

24 borings of a vibracore type, ranging in depth from 25 to 41

25 fect-

a
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3 ~1 And with th'at, jI would call our Applicants ' .next

2 witness, Dr. Perry L. Ehlig, and could we have the blinds

3_ closed again? I think they are distracting to the ditness .

4 ~ JUDGE KELLEY: Yes.

5 Whereupon,

6 PERRY L. EHLIG

7 was called as a witness and,' having. been first duly sworn by
,

g- the Chairman, 'was exam. ,od and -testified as follows :

DIRECT. EXAMINATION9

'

10 BY'MR. PIGOTT:

.gg- O. Would. you state your full name?

7 A Perry L. Ehlig .12
,

'33 O' And y.our current ' address ? is

O ~

'

'34 A- My home address is 1560 5tia Del Rey, South

15 Pasadena.
,

'

-16 O And do you have. before you a document entitled

17_ "The Testinony,of~~Dr. Perry-L. Eh lig ?"

y,Y A- . Yes , _I , d o'.
.gg .,

' t'-
.,

. .

19 .Q' And that. consists of s'ome 33 pages of text plus
'

. ,5f' :

a 11'ist of publications, . and figures denoted pLE-A through :20
.- .

,

21 DLE-P, is.that correct?''i

+ .+;. . ,

it.is.,A ,Yes, . p ,.
-

; .F;
22f

,
.

;7-
.

,
.. ,

a J - 3 Jg

j 1,, 23- .O Do you have any corrections to make to either the

| ,
.

24- figures or'the' text? !! -

A I have one correction in the text on page nine.
25

s

4

%

.A

_.++--__.______-______..___.__.-__._.____________m. _ _ _ __ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ . - . _ __ __.___m _ _ -- ..
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4 1 The;first th}cte lines, af ter the first uord in lin'e M .,6'~9
Is

.

-

- 2 would _'like~ to have the material- struck, starting with the .
1

! 3- period.- A11..of the second -line atruck, and the first word o.f ~
~

-

' g the third line. This'is repet3tious materia 1 from the..

g
+ y -

'

previous sentence.5 .

6 MR iWHARTON: Would you ; repeat that : again,- please,
'

~

.7. I' ""S"' t able to 'get that.
'

-

.

8 THE WITNESS: All' right, . on. line 1, I will read .
1

19 the part that I' wou Id" like i struck . . The' juxtaposition is-"

.10- ' important because the tuo formed .in very dif ferent-

11 ' environments." That is--a - repeat, . essentia lly, of ' what was - -

12
said in the previous sentence. b

, _ }3 BY:MR. PIGOTT:

%J
j "1_4 0' And so, Dr. Ehlig, the testimony would now read

,

15 starting atithe bottom of page eight of your preparation,'
~

16 the juxtaposition of' the. schist _against Peninstilar Range
.

;

17 basementris>significant because the two formed'in'very
; ,r

"

jg' dif fefen't environment ,"and wera probably brought together
~

v, .

. -'19 - by; latera l' faultl'nd . - Is'~ that correct?
4

1
- o t_- ,

,
,

20
~ A- That is, correct.

< -

. w . -

t i -
'

*~ 0 9 Are. there any other corrections ?21 y

'
. .

*
' '

|22 >I 'A No',,there areTnot. <-

. ,_

O' And you are not sponsoring any Exhibits . a't this
| . 23 ,

.

t

24 e int, are you?
,

,

- A No, I am-not.-

25
4

3. -

r

t __ . _.__-.__..______m._ _ _ _ _ ___J__ _ _ _ _ _ _ _ ____.____m ______._____.m__ m_______ . _ _ _______mm__.______. ___.____.__________mem___ _
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-5 1- Q. Okay. If you vere asked the gtestiens contained

' '

.2 in that document, '" Testimony of Perry L. Ehlig," .thir- morning,
.

= 3 '- would your answers be the. same?--

f - 4 A' :Yes,
y . .

5. O' And do you adopt that document, including thet

-6 figures, as your testimony in.this proceeding?
,

'7 A I dO -
.

g. MR. PIGOTT: . I wou ld as k , Mr . < Chairman , that the,

9 testinonyibe received as evidence'in this proceeding.

10: . JUDGE KELLEY: So. ordered.

11~ - MR. WHARTON: Mr. Chairman?

12 JUDGE KELLEY: Excuse rne, Mr. W1 arton?'

33 MR. WI!ARTON: I didn ' t.have an opportunity -- I

..O
14 am not' objecting to Mr. - _Dr. Ehlig's qualifications, but ,

15 -again, we nonld like the opportunity of voir dire, of

16 cross-examination, as to qualifications , bias, and other things

17 .for purposegf'the weight :of the evidence, but we don't have
" 'jg any --

,
,"*

, . .t.b4

19 JUDGE KELLE,Y: -- Yeah, can ue establish the,

,

' _j- <-
, ,

.

- 20 procedure that1 Counsel wish to follow here, and ' I think one
-

"

. ;.-
. .L

21 - can; go yarious ways, and what we did yesterday was the
''

;22- ' testimony +yas admitted >into evidence, and then you began with
'

.

r, - ,.

23 an examination along those lines, and that is satisfactory
.,e .

,

24 with me if ~1t' is natisfactory with- the Counsel.

25. MR. WIIARTON: There is one area that I would like

,

,

'

-
_ . - - - . _ _ _ . . - - - - - - - . . _ --------..---._-.._.s----.-._ _.- - _ __A.a
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|. -
6 . 1 to get into, if|Iocan find my' notes on that, is in some of.the

~ 2? testimony, we"would have a motion to strike portions of. the'

;. -
-

'

'

|' 3 : testimony. Referring apecifically; in Dr. Ehlig's testimonyJ
t

'

- 4 -to. references to the-hypothesized offshore zone of deformation

! 5 where the. issue is-revolving around:the offchore zone of

~ 6- ideformation' ' and this Board' has< previouslyL ruled that zit isi. -

,

l -7 ,not! hypothesized for purposes of this hearing.-

8 I would move that startiny ~with page one,- line 13,'

| . 9 . there is - ainention of the hypothesized of f shore zone of.
!- . .

*

|- - 10 deformation, that the word " hypothesized", as used ~as a<
'

i , 11 modifier. of a ffshore zode .of deformatian, , be stricken from ,
..

i 12 this record.

13 JIIDGE KELLEY: .I am sorry, where is that?'-

[) .q

14 . ' MR. WIIARTON: .I<am sorry,-- correction, Your'!Ionors ,

-
; ..

15 I was looking at the- testimony of; Edward Feath. ;I am jumping:~

4

f- 16. ' ahead with that. I don' t- believe that is in there . - I 'wi-ll
;

.,

I: 17 . -Wait until Mr.E
"

,eath on that.H
,

:
-

- :

_ 18 :',
.

-.~'
.

% : -JUDGE KELLEY.: A11 right. T

..
. f

*
>

i' ' 19
' # ' MRfWIIARh0N: Excuse me.

,t, -

; ""'20 . MR. PIGOTTE Mr.-Chairman, for purposes of'

i

; -t - ~ u

; 21 clarification,'I' --; when "itnesses are presented, adverse
'

resent'd,{it nay Ee my intent.to v( ir; diret I22 gwitnesses,are e
,

3 prior to the admission of .the testimony, and I would be
4

. . . . . . ,+
.

~

'

' . ,,
i

24 . reserving that right.*
'

,

{ 251 JITDGE KELLEY: Very we11. So, Dr . Ehlig 's

F

4

----__a- ---.- - --1_.---.._____...-.._-_u'--_.__.A-_-.-_-___-._--------._-.-x-_-_---._-~L_.Ns__._-- -- - - . _ - - - - - . _ - --x_._--s._ -
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~7' 1 . testimony is admitted and Mr. Wharton, if you want to voir

2' ' dire the witness - . excuse me?

~3 MR. PIGOTT: ~Do~you want - 'I assumed that Mr.

; 4 Wharton was saying he would undertake cross-examinatio'n in the

5 nature of voir dire' If that is --
.

. 6 JUDGE KELLEY: I wou ldn '.t draw that . dis'tinetion,
,

7- ' but -- in the' nature of, .if - that' clarifies it in' your mind,

. .

8 that is a11 right With - me .,

'9 MR. PIGOTT: Which.wouId mean that 'perhaps the

~10 next thing. is for . Dr. Ehlig to do, ;as Mr . Smith did ycsterday,
_

ll- and give the. Board = and the parties a~ brief overview and

12 explanation of his testimony.

13 ' JUDGE EELLEY: I had frankly. forgetten whether

14 the overview preceded the questioning..
.

.

15 MR. PIGOTT: Yes, it did. Yes, it did.

16 JUDGE KELLEY: All right.

.17 {MR. - WHARTO'i:
.I would pr Jer that myself, in this

,
,

1 .. .. . ,
+ . -

.18 particular instange, and in most of then, I believe' it would-

, , : . - ,

-19 bejpreferable. 6
,; ;

.
.

*~

20
' 'J.UDGU KELLEY: _All right. Well, than let us have

, n= ,

21 the overview portion Ef your testinony.
:. a:L '-

. ... v , , ..,-

122 ^| ' U ~THEiWITNESS: . Alldihht, my testimony starts with# '
' "

,

~3 a --;more or less of. a recital of the . geologic . history of the2.

4 ,

24 San Onofre region, and the purpose of presenting that history
~

25 is to give you 'ackground since the present geology thEt we



8 1 see today is a product of the sum of the net history cff the

2 region.

3 Now, the history starts bach in what we call the

,r] 4 Mesozoic, and the oldest rock units we see are about 200
|

~ _ . -

5 million years old. For those not familiar with geology, I

6 might point out that the margin of the North American
.

7 Continent lay East of this region, back during the beginning

8 of this time, and that rocks which were deposited probably

9 on an oceanic crust were accreted against the Continental

10 margin by subduction.

11 Now, this process of paeling of f material from

12 an oceanic crust that lay on top of the crust, and placing it

em 13 against the continent went on for an unknown period of time,
( )
v

14 but the rocks involved, the oldest are about 200 million

15 years 61d.

i6 About 120 million years ago, the events changed,

17 the situati'on ~ changed to where magma, - molten rock materia l,

being formed | at depth,- and emplaced near the present18 var

19 continental hargin, in the form of what we call the Southern

20 CaIifornia batholith, a'nd if I may have the first slide?

21 Ue have a block diagram here, just to acquaint you

. :22 with'what was going on. fThis; slab right here represents~

g
E' 23 oceanic crust, which uas being pushed beneath the cc,ntinental

24 margin. Now, when I say pushed, actually it uas going down

25 because of greater density, at least as we understand the

_ _ _ _ -
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.9 1 process , which we ca ll **zbduction . It was going down
;

2 underneath the continental crust, as a result of having a

3- higher density than the material upon which it rested in -the-

I 4 - upper mantle .>pv
.,'5 When the materia 1 gets down to a ' depth, in_ this

$ 6 particular , case, on_ the order .of 125 to .175 kilometers below
~

7. the' surface, it is heated 'up enough to undergo partial*

i -

s' 8 melting, producing magma which . rose in the crust, ,and came-
.

9 on up to the surface to form batholiths at shallow depth, _and'

; . .. - 10 - although we don't see it today, near the surface it would

-11 = have formed _ volcanic complex, very similar to. the Cascade

12 . volcanic range'of today,-or.the_ Andes.
-

s . 13 In the foreground,-.there would have been a.
.

14' shoreline, into which material was being eroded ' for the -

15 trench off on the offshore area. Now, about 105 million years
__

16' :ago, the subducting slab changed L its orientation -to pass :at'a
4 -

17 lower, angle, Mand extend further. beneath the continent, and
,f n - - -

y.i

18 at '.that, time, , the're was '$ r shif t . in the magnetic activity ,
~

'[ ,

<
; ,. . -

= 19 ~ 'ihich moved -it castuard.
,

J20 in fact,' i got east of the' -- became east of

10
~s. .

>,

- ~

21 the Peninsular' Ranges by 85 to 90 million years _ ago. At

.e t - i _in,m ,,;> .
, a, y , ,

''O!22 thal tine',i this Jregion began tio'' cool,- and as it cooled, itt
-

.

23. subsided due to increased density due to contraction, and- a'

a -
,

24- line was established, a hinge line, to the' west of which the

i 25 material subsided belou sea level, and west of that,

.

- . - _ _ _ _ _ _ _ ______s. _ . _ _ , _ _ _ _ . _ . _ . . _ _ _ _ ._._i -._____..__-____.___.im ________._______._____I___m__ _mm- _ _ __ _ . __
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1 sedimentation 'could occur -within the ocean. To the. east, tfie

2 area war still buoyant and standing above sea leve l .

3 May= I have the :- PLE figure B (PLE-B), it shows

4 a fline west of which rocks L ;r3 on the order of' 8b million

_5 years and' younger were deposited.. ' To the east of .that -line,

L6 it was dominantly undergoing erosion. That line ' nearly

7 correspon'ds ~ to the western edge of the igneous or batholithic~

'

g" . intrusions that occurred-'during the period between 120 and

9 105 million y' ears before present.

10 In the Peninsular Ranges area, andL in Baja -

11 California, this 'ine was pointed out by two geologists ;in

12- 1930, andLit' has been referred to .as the Santillan - Barrera

13 line, in honor of the two_ geologists who noted ' that it was a
t

14 tectonic hinge line, west of which materialLuas -- the area

15- was below sea f level,, and sedimentation was taking place, and

16 with time, I might say, that line rotated down, hinged down.
.-

17 on the, seaward' side, so. as_ to drop - the sea floor lower and
, s

13 allow more sediment accumulation. Part of the drop wan

19 pro 5) ably' die ?the weight of r 'ded sediment.

| -20 TMow, - this ik'ind cf an ' environment went on, of'

! ) . -j '*

21 having sedimentation esser}tially west of that line, and
, ~ , P. '

e i|7 ,

. , ,,1

i? erosion to tihe east. ' Unti;l s$mewh'ere in the early Mit uv e,
i "22
; iv
| V 23 early to middle Miocene, and to approximately 16 million

i 24 years ago.
!
,

25 At -that time, there was a change in the tectonic'

1

|

!
.
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1 environnent as we see it'- in Southort California . At that

- 2 time, there was a sudden appearance of Catalina schist at the

3 st rface, and erosion from the seaward side of the schist,

. . . .:
- 4 . carrying'it, schist materia 1, estuard - ! I am sorry, castward

5 onto the edge of the Peninsular Range Province, particularly

6- 'in the area of San Onofre.

7 Now, the schist material is called the San' Onofre

8 breccia, and if I may have the next vugraph, which is figure

9 PLE-E?

10 This shows the distribution of the San Onofre

sic 11 Sreccia, which is in hatchers, and the distribution or

12 probable distribution of the Catalina schist basement just

' 13 below the, surface, and that is a dashed line, .and- I might say

14 that the known occurrences of Catalina schist, they are

15 known to be west of the Newport-Inglewood zone of defornation,

16 Palos Verdes Hills contain exposures of schist. Cata lina .
j

?,

17 Is hnd', of 'cou'rse, cont ns extensive expvaures of Catalina'

-
- - , , -.

schist,[and therN are 'linited acdge samples
~

1 that have been18
- " -

, . t
.

- 19 obta'ined|in the continental border land that indicate schist

20 ' basement 'inGthat' region .
, _ . . / '

i
,

- 21
~ The'idterpretation of this dashed line is in large

r;
'

)
~

' ' - s--
i , . , , ,

" ' 22: part based upon the dist$ibut'cn'o'f the angular. debris~

-

'

|LL/ 23 derived from .the s chist, and - eroded, moved eastward, . deposited
; 3 .

24 to the east.
\

25 You - wi11' notice that the Coronado Islands of f San

(
,

g e- m.--. .+cw--'y .'+--ye+=t., r, e y-r ,,r---=a e e s,w y*m.". gig y -wg*r e , _ mew, n _. . e'**- 'ee
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1 Diego contain the San Onofre Breccia, as we call it. It is

2 also present inland, to the south of Tijuana . Tha'c represents

3 very most easterly occurrence of it, then a very extensive

4 body in the San,Onofre area. That was derived -- it is non-

5 marine in this area, and was derived from offshore.

6- Now, the event that brought this about represents'

7 a rather drastic change in the tectonic environment, . in that

g the schist was formed, it was metamorphosed, at very great

9 depth, on the order of 30 to 40 kilometers, based on mineral-

10 assemblages and'what depths we know that they form at, based

.11 on studies in the laboratory.

12. .The schist is also a low temperature rock, and we

-

13 believe it formed at about the same tine as the batholithic

14 rvcks in the Peninsular Ranges . The radiometric dating

15 indicates a'similar age . But the' depth of formation and the

16 temperature of formation were - considerably different.

< , , _

.

.17 A Consequently, it would be my opinion that the'

- r_ L ,'

jg , schist was mos.t gikely; brought into position next to the
, j. 4 . ; .

19 b tholihhic terrain by strike-slip faulting during the middle-
-. , =, .

Miocene, and this is.a time, as I'say,-when there was great
.

20 - t

; ','1
_

' = c
.

21 disruption' of the near-sprf ace geology.

.-it i s r -- .. (s f ,.a 0
_

; - .. - >
_

. . .

:

"2i The same time, '9 hen you get west of this line, you
'

23 -
do notifind eintact masses of the sedimentary sequence of

-24 early Miocene and older, which occurs to the cast of that line ,

25' We do have bits of -it on some of the islands, but in general,

.
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1 many areas it seems to be lacking . So that was a major event.

2 Now, following that event, there was a general

3 change in the tectonics of the region, the Los Angeles basin

rm 4 started to open, and on page -- well, in starting around 12,
N.-)

5 I begin to talk about the Cristianitos fault, and the

6 Cristianitos fault came into being at a somewhat later time

7 than this San onofre breccia. It cane into being around ten

8 million years ago.

9 It was marked by an abrupt change from base sea

10 floor basin type dLposits of the Monterey Formation, very

11 laminated depor.its that typically forn in a basin that is

12 deficient in oxygen and deficient in bottom currents, so that

13 the beds are not all stirred up, and there aren' t animalsc

\/
g4 browsing around, to the environnent of the rapistrano

15 Formation and the San Mateo Formation, uhich is a part of the

16 Capistrano Formation, which changed where adjacent to the

1, Cristianitos fault, sandstone suddenly was being deposited,

18 very massive sandstone.

39 Near the plant site, there was a very narr&e body

f san' stone ' deposited against the Cristianitos fault, and itd20

.21 . fans away and fines away so that it appears that the
_

22 Capistrano Embayment came into being as a result of opening of

g)
23 a basin here, which is called the Capistrano Embayment, or'-

24 Capistrano basin.

25 This basin was active for a period of about 10
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,

I million years before present until approximately four million

2 years ago, when it became filled with sediment, and activity'

,
3- ceased. Now, at the same. time that this basin was forming, 'a

4 very deep basin existed to '.the west of the San 'Joaquin ' Hills

- 5 high in the Lon _ Angeles region . The basin had a somewhat

~6 larger -- covered a larger area than the present basin, and -

7 was very. deep.

8 You will note that in the teatimony, I list a

9 locality over here by Newport Beach, where the microfauna

10 analysis by Engle indicates the depth of water Jwas on .the

11 order of 10,000 feet. Now, as I interpret the Cristianitos
.,

,

i 12 fault, -it represents the eastern edge of what' amounts ' to a

r

. 13 - very large landslide, a gravity lands lide, very similar to
.

14 many other stich occurrences in the geologic record.

15 It represents sliding of 'the upper crunta1

16 material westward toward the Los Angeles basin.' I interpret
,

i s
17 the ifault as having n' gentler dip as it goes downward, . based.

fL
13 oit ' the manner ' in hich the sediments deform adjacent to the-

-
|

-
,

,
| s

19 fatilt . The fault is down on the west side, and it shows

| 20 normal' drag adjacent to; the fault'where the beds are upturned

. 21 along the fault due to normal drag, but then'in many places,
> . . , ..

,

,T , jt ? +g

'22' 'it shows a slumping 'down or backward rotation or tilting
i

23 toward the fault hs One moves vestward, which is known as
;.

j 24_ reverse drag.
.

-25 This reverse drag typically forms when a mass
;

!

I
. . . . ,
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1 slides out on a gentle plane, anf. then the plane where the

- 2 landward side of the mass -- the plane curves upward.

~3 Perhaps I can use my hands for a moment.

4 If you take a surface, sliding surface here, and

5 .then curve it upwards sharply, start to move something

6 . downhill, a 'spacc would' Fn up, and that would be a void

7 space if the rocks were rigid enough to hold it open. But

-8 since the sedimentary materiais are not rigid, the. materia 1

9 collapses back Linto it so as to tilt the surface back and

10 give uhat we term reverse drag.

;11 Now, we can see that in the cross-sections in the<

12 csuistrano embayment. We also see that as the mass slides

13' down, the center ' floor of the embayment simply. goes down in
rO.

14- ~ elevation,. and it is possible ~ to develop ' a . fairly ' deep.~

151 trough ~ without breaking it' up with a lot of faults, whereas

16 if it were-a , deep-seated. pull apart, there would tend to be

a .lotfof; faifIt|n col' lapping on either side, so as far as trying, + , .; ' ' ' .'

-17
,, a; ,

18 No 'explaih thstoriginioIIthe Capistrano embayment, it is
.

, 3

19 most ' easily vis.ualized an essentially a very large landslide-
p ,,

moving towar,<* , the Los ; Angeles basin the same time that it was
~

20

1. - 21 - opening up atsgreat. depth,, and ;that it simply' existed as long~.3

,y'n, ,
;t i ; ,,','

'

_t<t _
y' ,'

22 as the L.A. basin exi~5ted. The Los' Angeles basin has<

n4 , ,

., ,

- v. - c23 su'bsequently been 'fi11ed. The tectonic regime has changed'

24- in -terms of the orientation of compressive stresses, 'and

I

25 extensional stresses, and consequently the embayment is no-
4

d

s.e
,

-
_ . - - - - . _ - - - _ , - - - - _ - - _ - - - - - - - - - - _ _ . . - _ _ . _ . . - - . - - _ _ _ _ _ - - - .a_
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1 . longer active.

2 Now, on page 21 and 22, I give my opinion with

3 regard to the reasonable maximum magnitude earthquake that

4 might occur a long the OZD.

5 Based on my observations- elsewhere :and general -'

6 knowledge .of the region, 'I believe that an MS-7 magnitude is I

reasonable and I have stated: why, mainly' that if the previous7 -
>

8' ' maximum magnitude earthquakes had been higher than that,-I l.

-

9' would expect shearing to propagate to the sea floor,'or to" - j
. |

10 the ' land surface in -the ~ case of the Newport-Inglewood zone of .
l,

11 deformation, and we do not see that.-
,

: |

| 12 I also know from my regional: work that both the
!

'13 offshore continental borderland area as well as the Los. H

'14' Angeles < basin and greater - Los Angeles region are broken :into

| 15 many . crusta 1 blocks .. There -is many types of deformation,' a

16 great deal of ep folding going on. I find it difficult to
t

17" imagiF.e hkvingzafn' ice' rigid unit- storing up stress uniformly -
.. .

i%+ . . . h. : 4 . ,
- - <.

18 alon~g great. lengths of' fault.

s 1
,

19. ; - Iith}.nki it is much -more likely to have small
,

~

7. ,, 3; , ,
' ' ~

-

20 segments' brgak|and in' faet not even break necessa.:1ly' along
*

1 ;, , . , - .. I','

4.he; single ,line .t121 4 ,. ,,

. . -.

.
22, on.page 23, I discuss wrench fault ' tectonics , I

,

f i.

23 persona 11'y do1not' like the terminology wrench fault !
. , -

4 i

;'- 24 tectonics, and personally would prefer using the term " strike- j
l

25 slip" tectonics, .if you wish, because a wrench ~ fault is the I

|<-

1~.

v-
.

| .
.

'T *( F-- '"M*-tY = et T4""i#6+"T -****-ft''9"'M*e9-*** -1--FW -* ***T-'- - - 9**""'e'+'*"#v"M''''W - W' T=9 "**-'+'''w'*'e'?*TW-w'9**' - "T PP' 4"''v~ -~ ' - * " - '9 e f *" M 9 - W
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1 same as a ' strike slip fault.

2 My primary objections to urench fault tectonics

3 is that they are a tectonic concept that was developed back

4 around 1956 for the main development, by Moody and Itill, and

5 they_ were introduced -- the concept was introdu'ced as a
.

6 cure-all for explaining overall global- deformation. The

7 present ' concepts of plate tectonics invalidate Moody and

g liill's original theory.

2 9 Now, the f.neory makes many simplified assumptions .

10' And these simpliflad assumptions -lead to very simple patterns,-

11 but unfortunately, one can explain any pattern of deformation

12- one wants with wrench fault tectonics,'given the right scheme,

33 and what it is necessary .to do is to put deformation- into thec

14 context of.what is_ going on within a given region. One must

15 have a good knowledge of the tectonics of a region in -order
t

! 16 to explain .or understand what is happening, and in
! ,

17 wrench fault tectonics,. many people who apply it try .to bypass
(

.

jg re,gional knowledge, and simply start to make conclusions using
~

? 4-

'
19 overly ~ simplifie'd assumptions .

. - i

Now, ;on tfe page 29 to 33, ' I discuss the
'

| 20

c 21 relationship between the Rose Canyon fault and faults of
.

| 22 Northern Baja california.' Back in 1969, the issue was

O raiseb of having a continuous fault zone.
~

In 1979, several- \/ 23

24 publications that came up at the time of -the Geological

25 Society of Ancrica meeting in San Diego, suggested that there

i

.
>

=___ _ _ _ - - _ _ _
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1: was an interconnection between the Rose Canyon fault, the

a llecitos f ault, and the San Miguel fault' in Baja ,2 tr

3 Ca lifornia .

. 4 I have looked into this, and the one ching thatiis

5 very obvious is that the faults in Baja California', 'at least~

6 Lthe ones I have just mentioned, have .very small displacement

7 and they do no't interconnect, so far as one can tell.

8 They' also seem to have dif ferent timind as to2

,

9 when the' displacement occurred, and just the last graph here,

-10 I find no interconnection, no: basis for assuming that there

11 is a throughgoing fault. Thiis is - a map by Gordon Gastil and
:

12 others from the. Geological Society of America,: Memoir 14 0 -It

i 13 is which illustration? It is'PLE-P, figure PLE-P .- In the

w ~i
14 ~ area of. the ns -th edhe of the San Rafael ir lley, the Sana

,

.15 Miguel fault: trends - across the north side of the valley. The

16 Vallecitos fault < lies several= kilometers to' the north, and for
.

,
-

_ .

17 s'cale here, the distance 'across this intrusion is approximately

18 lb k'ilometers, or s.ix 'fniles .

19 I have investigated this area where they join, they'

- & a

20. mu's t . j oin .. W15at7Icfound was a dita of probable Cretaceous age
..

' can .,.be s traced, _contiriuous ly? fod 3eidht ~ kilometers in this area ,21<,

;-,(.. p ,
, ,

-22 blocking any faults . - There arc overlapping dikes in this'
~

' '''h 'p
_

; ; .:3'

V -23 region. Thdre is'no evidence of th! fluton (ph) having a

24 major fault through it. . Plus the fact that in working along

the tr llecitos fault from approximately the. position . of the25 a

'
.. . _ _ , . _ _ . ~ . . . , .._ _ . , _ , . . . ,- - ,
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1 pointer on across to this road, I traversed the entire length,

2 Y find that the apparent of f set shown on this map is

3 incorrect. So far as I could determine, although there is a

y~, 4- lineament along that line, and may well be minor faulting, I
()

5 could find no offset of rock units that went across it. There

6 are dikes in that area that trend across it, so far as I could

7 te ll, eithin the limits of exposures they are not offset.

8 Consequently, it is my conclusion that there is

9 no throughgoing fault within northern Baja California, and

10 no linkup bebreen the San Miguel and the Rose Canyon fault.

11 With that, I will conclude .

12 MR. PIGOTT: Un les s there are sone preliminary

r 13 questions by the Board on the brief overview given by Dr.-

. .)-

14 Ehlig, I would tender the vitness for cross-examination.

15 MR. Wi!ARTON : Mr. Chairman, I wonder if we might

16 take the morning break at this time, and just go straight

17 through with cross-exanination if that would be convenient.

18 Mr. Barlow has asked that he wants to talk to mt for about

19 five minutes, so --

20 JUDGE KELLEY: Well, it in 15:;5. It is not a

21 bad . time for a ' ,15-mijnute cof fee break. We can do that, come

22 back at 10:30

O 23 MR. CITANDLER : Before we do that?

24 JUDGP 4CLLEY: Mr . Chandler?

25 MR HANDLER: Before we do that, one thing. I
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-

,
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'

1, think .it' may have been an oversight :carlier, uith respect to

-2'- the' Staff's-documents, as part of dxhibit 4, which is-the fina2
1

.
'

l3', environe- .l statement, there should a so be included the
t

"

-4 15taf f's erra' r to that document. It is 'a single-page

!. 5 docw I will have that marked as Staf f Exhibit' 4 (a) . I
~

..

I' .

| 6 JUDGE KELLEY: . So ordered. '

'I7
_

(Whereupon, the above-t.entioned1
3

8 document was marked as , Staf f

>9 Exhibit No. 4 (a) for,identifica- |.

10 < tion .and received in evidence .).
.

11 JUDGE KELLEY: We will adjourn for 15 minutes . -

12, (Brief recess)-
.

_

^n 13 JUDGE KELLEY: Let us; resume. )

U I

14 - Mr. Wharton, do you want.to proceed? --

~ 15' CROSS -EXAMINATION

16 .BY'MR. WHARTON: '

17 0 Dr. hh'lig, ;If an, as you probably know, attorney .

for.,the Intervenors, adid I am going to be asking you some
"

18
,

-

r

19 questions. on .your educational background, any possible bias'

. . ._ ...
-

- ,_ . . . , ~ ,

20 that._ yon may shave in this matter, your relationship with

4 , 21 , Southern Calif.ornia Ediso[n,e and; getting into some*

>
_

r +
,- . t. -

2

22 definitional matters -of ' terms that you used, for purposes of ' -

.23 . clasfficat'ibn' later . . Mr. Barlow will be asking you

24 questions- more in a technical nature.

25 It states here you are a _ Professor of Geology at-

- t

+4,,.d-,- ~4.w.<--w,- e- r , 4 %- t p- - - --*,,-.,Y-c,, . ,,,E- ,.~.,.e = m._,m ,e e r. er , wr--,., .44w* e +m'- -e,--ww.r 4 sr - w n--,,+ --,,5,-w-
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1 California State University at- Los Angeles . Ilow long ,1. ave ycts -

. 2) been a (Professor of Geology a't that institution?

~

3 A . Since-1956.

4
~

~

has ' that been - continuous employnent ~ at this' oneQ

~ 5 university'?
,

6' A- Yes,-it has. ' "

7' Q And what is. your present position there,. that. is,
,

8 full-time professor, any, honorary . --

9 -A I an a full-tin ~e professor.

-10 0 That is a' fu11 professor, -is that what they would -

11 . refer to that as?

12 A It is a full professor..
. , yes.-

-

-

13 ' Q. And you are ot there on~a part-time basis, that;

.

14' . is */ou are full time --
'^ '

15 ' A I an -full time.

o: . m.

16 -0 'e Okay ' as La matter -- whenEdid yoi start f doing $ work
~ '

,
-

1

,~; . ;,a p' -
.

>'

; .,

as 'a dbn'shl ing ge'o"logist of any kind,' that is , prior -- even''17
y- ~

g_l . -

:" j.-, t s0,
- 18. prior i o'..SoutherniCalifornia Edison?

-

N _ }-, . -
. .3

- #19 ' A, . Ohi- about 1954.f,
, . . . .,.

_

.

< ~ . f y 4.-25 .

20 0
'( 11 ave J oil ever done any consulting prior. to beingy

.

r
.

! -

s -21, -, ]* consultant; -for : Southern ' California Edison regarding .the
%, r i t, , .s . -u-

. r . _ :,

; .q , a
,

~ 2b
'

_

siting of nuclear. power pla'nts ? --
-

'

i, ' . '' !
.|

. .

' ~

;23 _ A I have never been involved as!a paid consultant. '

*
-

-

24 I have had; questions ! asked me ' on ,Sundesert, and; participated;
LL s

~
. _' 25' 'in some trips , but not .as a paid individual.

i > > >

'
#

_

i

'

. ,. y = .-w - p+ y-,,, -,ww-- c..-c *9 -.y--3y= 9 . , - - - g ge , wy *,y'v"- t'***W-M' *M* *"""9 --9r - 8* 997' e*--e~''
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1 0 So would ic be fair to state this is t.'e first time

2. that you have been a consulting geologist regarding t..te call
~

3' - it' seismic safety, or the geology of a site proposed far a
i

'4 nuclear power : plant?

5 A Por. a nuclear po rer plant. --:

,

! 6~ 0- Yes.

I 7 A -- Yes.

b^ i g- Q .And when did-you start being a consultant for
;
i

~

9 Southern California Edison?
,

10 A 1977.

11 0 And since that' time, what amount. of .your work

'12 time . or professional duties time have you spent as a -
,

- - 13 consultant' for Southern California Edison?-
. -

' '

14 A It would. be a little dif ficult to. estimate, but

15 it is a rather sma11 percentage'.

e
^

. - .

16 ~ ' .0 cLet us go back to the first year that you were a -
' ; .. ,

' ; m
.. ,

17 consuli: ant for. Sotither'n California Edison .'

,.

. Idevotekperhapshalfthesummerof 1977 to"A YI jg -

s s x. ,
,

19 consult'ing[to,the woi-k(I did in . San Onofre.-

-
, ,

,
,

20 'o~ ickay,' a'nd dhat did you do with that half that~

u -

s, .r, '.-
,

J . 21 summer,ithat:is, what kind' of- work did you do?.

.,.A. > It.,was mapping on Camp Pendleton, geologic mapping.22 . ,
_

r a: +

23 0 At Camp Pendleton?

24 .A Yes, on the Marine ~ Corps Base.

25 0 On the Marine Corps. Base. Is that in the proximity
~

4

f

f

, ,- , r, w --,---w.,,., .,,, , .c .,..c- , ---+-,.-v ,y.-,, , - +, . - - . . . , . . , - . , , , - . - ~ , . - ,. --5 ' v a a'+-T -r " -, * t- w w - * t -'*
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j 1 ~ to the' actual San Onofre site', was that mapping --

2 A' From the site '-- well, from about a" mile northeast --
s

,

'3 northwest of the site, to, approximately seven miles' southeast

4 of the site, and extending from the coast to abotit one and a

'

5 haif ' or so miles inland.
;

6 o Okay, ~ what was i the purpose of that mapping that'

7 you did that sunmer?

, . . .

8 A .They had hired me to find the ' geologic structure,
1

.9 and to try to solve some stratigraphic questions that had been ,

10- raised,

11 'O And they hired you to find, you say, geologic

12 structures, what structure?-

13 ~A To map the' area-~ in more : detai1 than had

14 previously been mapped, and .to find out what the geologic-

15 - structure was of the region.

16 0 Okay, 'you are not speaking of a geologic structure,
~

<' '., , - > s,

17' but of| geologic struct'urs generally? -

18 A: ' Geologic ' structure in general'. It was a
-o ;

19: generalized study.

20 0- .Isut getitincj 'back a little bit earlier, how' did you
'

.s.. < ,
'.

'

-

- become to..he, a constilta'nt;for Southern California Edison? Did211.,

22 they. seek you out?. Did-you seek them out? -

~[ -
23 A They sought me out.

24 0 And in what manner did they-seek you out?

25 MR.:PIGOTT: I am going to object as being

'

-
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1 ambiguous.: . I certainly don't understand the call of that
i

2 question.

3 MR. WIIARTON:. Well, I will rephrase the question.

4 BY MR. WIIARTON:

$ Q Was this.a, situation where someone from Southern

6 California Edison called. you, ' wrote you a letter, how .--

7' A They called you.
,

8 O okay, and at that particular time, it was that
.

9 time that arrangements were made as far as what' you were - to :

10 do as a _ consulting geologist, and what they wanted you to ' <

,

11 research and' study? -

12: A Well, they proposed what I would - what they
1

i ' ~13 would like me to do.

14 Q- Okay, and what.did they propose that they would
'

-

15 like you to do?.

_ , , , +,

,

..

It was a. study to, find out stratigraphic16 A
- ' ' - *

-
. r, - . , ,

17 relationships 4 near the; plant' nite, and dealt particularly
,.,

,

'

18 with whether' the, Chpistrano formation, the San Pateo

19 sandstone and Monterey formation occurred along, in different
'

i ., , ,

:- 20 places alS$g thd ' coast, or whether it was all one formation.
' 4), s~' e *

q ,21, -ii

4-<
.

;.,

They)were interested >in finding out the genera 1<

i
|

22 geologic structure, particularly 'between San onofre Mountain
[ ..

LV 23 and the coast.
!
.

'Did they give you any specific problems or| 24 0
t-
!.

l 25 questions that they wanted answers from you regarding?
. .

,

- - - _ - - _ - _ - . _ . _ _ _ _ _ - _ _ _ - _ _ _ _ . - - - . - _ _ _ _ _ _ _ - _ _ - _ _ _ - _ - _ _ _ _ - _ - _ _ - _ _ _ _ . _ - _
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,

1 A Well, in terms of the stratigraphic relationships

~2 between rocks exposed in .the area, there were several possible

3 ways that the rocks might be related, and that was a

~

'4 generalized problem to be solved.

5- 0 we're there any specific problems that they asked:
,

6 you to look . into and resolve, or . solve, or give your.
~

7 recommendations or your opinions on?. By specific, I mean,,
,

8 looking at, say, specifically. looking at activity on the -

9- Cristianitos fault, for example.' Not saying thati that is

10 something that you did. . Anything'very specific? ,

11 A At that time,' the Cristianitos fault was not an -

12 , issue as far as ny work was concerned. . 'My work mainly'

~

- 13 started out going southeastward- from the Cristianitos fault. .

,

14 I believe they thought they' had the Cristianitos fault pretty.

I' 15 well' nailed down at that time'.
i- '

16 ,'s0
.

Okay, d,idt-they; give -you any specific as'signments
- ;t- , ,, .,

! 17 'or problems regarding the. of f shore zone of. deformation?'
.

- -

,,

i 18' :b. A' Not at 'that' time , no.,

--
,

19 ~0'' 1 At 'an'y time?-
4> .

' 20 A I have reviewed ,it in the context of the regional.

,y
, ,. , . ', .. , - . ..

3 , 4 , , ,.,
f

s.
-

I have 'lo'oked a' ' the seismic profiles of fshore. I:21 ' geology . - t

22 have'not directl_sork'ed with the offshore zone of' deformation,

23 in terms of -- well, you: can't do field work out there, but
i

24 I have looked at. the data on it.- I have copies of the seismic

l
| 25 traverses , ' the reflection profiles . Okay. Your. testimony, I.
,

i

!

. . ~ - . . -,m_ , . . . - , . _ . _ . _ , . . . . . . . , . , , _ - , . . . . . - . - , _ . _ _ . - . . . ~ . . _ . , , . . . -
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1 . believe, that. you -- the. question -- a question -- s till on

.2 Page 21, line 14, have yoti reviewed the earthquake | potentia 1~

3- of the OZD, andithe answer is: .Yes, I have rev ewed it fromi

. 4 the standpoint off uhat..I ' consider to be the maximum earthquake'

- -

'5 : likely. to occur along -it,. based on-its features, geologic
- 1

.

6 strain rate, and ' regional tectonic setting .

7 A What page was that again?

g -Q It' was .page 21, line 16. . I would like. to

91 ' clarify --

10 ' A' Right'.

gg- Q -- your' previous answer here, as to:whether or not
,

. 12 . y u did specific' studies on the .ozD for purposes of
I

determining' the maximum cartliquake on. the OZD.
- 33

.O~
A Probably on :the order of 1979, and I 'am- - the-

34-
>

15 exact timing is not clear to me, I was asked my opinion, as I

th' ink probably?most consultants have been asked their
i 16 ''

.
- | +

17, pini n~s' with;regar'd to earthquake potential, and I have

expressedt that opinion.Lgg.

"Q- ~ .Wh~en-you'were asked you: opinion, were you askedj 39
'

,

|

y ur opinioniwith a 'certain magnitude, in this case magnitude |
| 20

~

'[1, } 7[ given/as" what\is ;--- they: de'emed to be acceptable = and for
-

, . .

g!|

r 22 ' y u to double-check. that,. or' was it something you were

| s

L(_) supp sed to do cntirely independently. and come' up with your23
i

wn number?; 24

A At that time, it was more or less what number25,

:
l

('
!

-

|
'

:_ - . - . . - . _ _ _ _ _ _ __. __-__-__a _ _ .-_2__-_-_-_- . .

-
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1 ~ vould I come up with. . It would -- there was no set figure.

- 2 This was in . fact when -- before a magnitude had been assigned,'

3 and at. the time, Edison was arguing for strictly, I believe ,

_4 a Mercali, modified Merca li value for the plant site.

5 .0 okay, going into the question I would -like to ask

6 directly, and get a kind of a definition of what ne are dealing

7 . with here, is you have -- it says, I have. reviewed it from

'

8 the standpoint of what I considered to be the maximum earth-
>

'

9 quake likely to occur along it, based on its features,

; 10 geologic strain rate, and regional tectonic setting.,1 ovt,N

11 does this word "likely" have a qualifying effect? That . is ,

12 is this something that you are deciding based upon certain
,

n 13 probabilities, or are you :looking' at for the earthquake, the

14 maximum earthquake that is possible at any' time along that
,

15 .fau lt?2
; -

| A. In. judging what is -- Ict us back up here a -16 t
, ,

-
,

-
3 ,, ,7

; 17 minute. , One thinh is ;what,'is plausible, and another one,.
..u / .. 1

18 uhat,is like ly to be a. rea l va lue . - Many things that Walt-

' - -

. . . .

19 Disney produces are plausible, but when you get down -to the
. . . . .

20 real constraints of what you see,c they are unlikely.'

, ., ; q, g.
~

,
,

' 21' In thi.Y f)arbiculdr' case, I have undertaken quite'

o
_. . ._. ..

. 22 .a ' fep fault f;tudie's,,:particularly the ' San Gabriel fault, and

23 ' san Andreas fault, in prior engineering geology work ,
,

4

24. ~ consulting work, I have rendered opinions with regard to what

25 ik the maximum probably earthquake to occur along
.

g .m, *4,4 -g- .,y.w., ,4-% T'W'* f ** T T- "'T''-*T'"*f'-1 v-P "WW-%'- Te*- 9' %*e'** * -' * FW *'*fr'"* -Y *R ''t'* "-'*W'''#*"*-#-..
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1- a particular fault, and I have previously. developed criteria

2 that I would use to judge that.'

3 ' Now, -I do not have precise numerical values .

' '4 0 Could you state what the criteria are that you
~

-5 are referring to?

6 A one would 'be activity, which has been brought up
.

7 here. Put in again, into a tectonic ' framework. In this,

8 particular case, if- a fault shows evidence of having moved

'9 only very s lowly through' time, that is the net' accumulated .
'

10 movement, it is in a tectonic environment where the rocks

11 along it are undergoing- other . types..of deformation.

12 In the case of very slow movement, -I would be

. n 13 surprised if a fault moved. for any great length during any.
J V.

-14- given earthquake, because the stress field is not likely to'-

15 : be uniform along that fault, and the chances' that more than a
. ry-

sma11''' egment- uould. reach the critica1 point to where 'it -16 s
. - ., .,f

,

wotild, fail are alim. [; .
'

17
i

- '
, ,

18 On.the other, hand,-something like the San Andreas-
.

| _

., + . .

19 fatilt,[with|a very higli slip rate, t$ith a very ~ straight trace
|

. >-

along,nost of its : length,4even;along the Big Bend, when you| -?- 20- t - t 3n| , r ;(i
3 . , , t .

/
.

,
I ' [I , 3' ._

I / " ' *~'* ' ./ , . s ,

! 21 look at the'most recent ' trace, it is very straight.
1.

; 22- / I .have 'done sa lot of-~ work along that, and my. own -.-
_

,q
V 23 conclusion is _ that the San Andreas is moving so swif tly that

24 the rocks along 'it have very little opportunity to bend it out

~

25 of shape. Whatever little bending does occur, it.

.

y., . 4 e s- i- ,- .a,4hrg w. p , i% 9- ,w- s- --qy 4 p- w mv.,-ge. p y. - - ,y --g9-p-
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1 simply during any given earthquake straightens itself out by

2 braaking a cross , making sone new breaks, or breaking across

3 o ld zone .

r~' 4 Certainly the chances of loading a section, a long(),
5 section of the San Andreas fault up to the critical point, or

6 approaching the critica) point, is much greater in any given

7 length of tine, than along a fault of very slow slip rate, so

8 slip rate is one of the things, again, it is something that I

9 haven' t tried to quantitize . I,ength is another one. General

10 setting. If a fault is short, if it does not break through

11 the sedinentary cover, that is one of the things that

12 impresses ne about the Newport-Inglewood zone of deformation.

7 - 13 when I go along the San Andreas, I find fault

(. )
14 scarps propagating up to the surface, including in the Salton

15 trough, in the Mecca Hills .

16 /// Please continue reading next numbered page. ///

17

18

19

20
,

21

22
n

- 23

24

25
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1 Q Dr. Ehlig, I' d like| to. get back -- I understand
,

tp ,. # 4

2 that you are going .through criteria that'yos are lookingi

-

s --
,.

. ,

toisee if I!can get a3 at' generally. I' d lik-| to 'get back
-4 closer understanding of what is meant by. "likely" . .Ihitially,{
5 does the. word "likely" as u$ed here have a specific meaning

4

.| 6 as a term of art or a specific definition that is generally

7 accepted ~in your professional field?

8 A "Likely" does not mean absolute. But one might

9 substitute the word " credible" for it.

10 0 Okay. Now if you use the word "likely" or

11 " credible", if we were to take a given earthquake fault and
~

i

12 do all thecomputations and measurement that you havez and

13 come up, with. a figure that you consider to be the maximum
,

14 'earthquaka likely to occur, is. this the earthquake that (1)

'15 is the . maximum earthquake that can possibly occur or, for

16 example, 'is it the earthquake that can occur 2 percent of the

: 17 time of any earthquake that occurs on that fault, or would

18 it be something, a lower figure?

19 MR. PIGOTT: Mr. Chairman, I would'like to object

20 at this point in time or at least get a clarification. Mr.

21 Wharton has stated that he would be doing the examination for
,

22 purposes, in offect, of establishing credibility and qualifica-
R'

\ l' 23 tions and bias, et cetera, and that Mr. Barlow would be doing

-24 the technica1 ' examination. I have been listening to the

i 25 last three or four questions and wondering whether or not se

!'

'

._ _. _ . - . - _ _ _ _ _ . _ , - _ , , . . , , . _ _ . , . _ . _ . . _ . _ . _ . . . _ _ _ ,-



g / . ./n s , g
' *! : ' t :r ,

,

.

t -

-:.

*'
'

- . 989
1 haven' t crossed that boundary. . I certairily' object' to the

- - ' '
, - . .. ,

.

2 witness in effect being doubleteamed from, a.. substantive stand-

3 point and I- would. submit that we are 'in;to' the technical area
,

: , -,, .

(m- 4- and that Mr. Wharton either should take on the whole of the
; . . A-

5 technical examination orirelinquish'the e$ amination to whoever

6 isigoing to do that portion. I think we have passed the area

7 of qualifications, bias, et cetera.

8 MR. WHARTON: Mr. Chairman, I note Mr. Pigott's

9 exception, but if I might explain and let the Board rule. If I

10 am getting into what is considered a technical area, I certainly

11 will stop. I am trying to -if we can get.some of the terms.

12 that have been used, technical terms that have been used, to

13 try to get an understanding of what these terms mean in tlie

14 setting of this licensing procedure. It is very important

15 that these terms have some kind of decision, if possible,

16 that all of us can follow as laymen.

17 I am trying to see. if in fact this is an area

18 where they are getting into probabilities-and the probabilitien

19 are being decided by a scientist who may hot have the qualifi-

20 cations to get into probability, which would be a legal issue.

21 I am trying to define this in terms of whether it is a quanti-

22 .tative statement or a probability statement. That is why I

'( 23 am loqking intio "likely", to determine whether it is something

24 that is ' absolute or is somewhere in the range of probabilities

25 from 50 percent to 98 percent.

w ._
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1 That is the area I would,like to. pursue with this.
.

'
'

. 4-

2 If this seems to be a te'chnical area, .I,will defer to Mr.
4, ,

-

3 Barlow to do that. .But I would like to' pursue'this if>I can
,, ) (

,
g ,-t - ,- r:- > -

'

C 4 get'some definition of these terms.
b .. s. ;, ,

dWell, I ~think'-it is a very important,5 JUDGE KELLEY:*

'

6 thing-to parsue. I think,it would be cleaner if you can

7 divide technical as opposed to other kinds of questions,. bu+

k 8 since this has been opened up and'since it-is sort of quasi-

9 legal, I think it would be useful for you to go ahead and

10 pursue it. I know the Board, having read the testimony and

11 having focused on some of these emerging issues, can see that

12 an awful lot of' this is -going to turn out to be' judgmental in

13 the long run.

14 'I, too, was caught by "likely", -and when you said,

15 Dr. Ehlig, that "likely" meant credible, I didn' t think that

16 was what it meant. So it can mean that to you, but I would

17 like 'to get the record as clear as .we possibly can on this.

18 and nailed down, again, as Mr. Wharton says, are we dealing

19 in terms of art or are we dealing 'in an individual witness'

'20 choice of words, and get that -as fairly as possible.

21 So I am going to overrule the objection to this

22 particular question and allow you to pursue it to its conclu- r

~

23 sion in the not too distant future. ,

24 MR. WilARTON: Feel free to interrupt if I am

25 getting into ' the technical. I don' t want to do that.

<

,--n-.g - - , . . - _-.,_---,__r ..n.,.. ., __.,4,-.,4w. - , , N- . e,n,,-.nws-. ,, ,|.9 , e g. , . , , _ , ,.p, ,._--,e p .,.7 _, o, agn,., , , , - y
'
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1 JUDGE KELLEY: But :then we 'would like to have the

2 technical questions moved overfto Mr. Barlow.
,

.

~

3 THE WITNESS: Let me _ try, to . clarify it, if I can,
j [ 'T<' ,

'd '
., .

4 and perhaps I won' t be able to put it in the kind of legalistic
g-)g\_ =

,
, ,

5 terms you would like, but .to 'put? it. another wayi I look at the

6 geologic record and if I see no evidence of such an event

7 having occurred in the past, then I think it is unlikely to

g occur in the future.

~

9 Now I don'.t think that one can -put absolute terms

10 on. such things. 'Just' because .a- meteorite has never struck

-11 this building doesn' t mean ittwon' t in the future. But it is

12 certainly unlikely.- And so the way.I use these words is

, %s . 13 probably not the best legal usage. But if you can get the

G.
14 flavor of where . I'm coming from, - perhaps 'that will solve the

15 problem.

16 BY MR. WHARTON:

17 0 Okay. If I might just for purposes _ of _clarifica =

18 tien again. I unde rstand that when certain valuations are

19 put on there may be a mean standard placed on an evaluation,.
~

20 is that correct? Some kind of. mean standard of- earthquake on

21 - a certain fault?

22 A That would be correct. )

('/T H
N 23 0 Okay. Now.what would the mean standard mean in Im

i

24 stating what earthquake could occur?
.

|

25 _ A Arc.-you asking for something in statistics or are

% . . . . . , . . = . . . . .--_ - . . . .:s it t . , - - . . _ . . _ _ _ .
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1 you asking for something min'a judgmental?:

* ;y ,, .

2 O Well,theexpre'ssion"mean.st3nd(aEd"isusedby.
. ,

. v

3 geologists in your field, is,that.. correct? q
_ .

- --

4 . o,: -

) [ '\ ' ' ~
.s i 'a

''
*,y t , .,

4 A Not particularly.

e.. u
5 0 Okay. So that ~1s u notcan expression or a term

6 that you know the full meaning of?

7 A No.

8 0 Okay. I won 't pursue' that any further then.

9 Can you put -- okay. Is it fair. to state, then, that the

10 word ''likely" here indicates.a probabilistic determination-

11 on your part of the percentage or likelihood of occurrence

12 of an earthquake on this particular fault?

13 A I think that.would be ' reasonably fair.
dgs ~

14 Q Okay. Now going down to page 21, the same line,

15 we are dealing with another word that comes up quite often

16 -- -and this is on line 20 -- it says one of the issues is

17 whether M-7 is an appropriate maximum magnitude for- earthquakes

18 on the OZD. Question: Do you believe M7 is adequate? and

19 you answer: Yes, I.do, for the following reasons, and then

20 you give followdng reasons . Now in the context of answering

21 this question, what was your understanding of the expression-

22 whether. MS7 is an appropriate maximum magnitude for earthquaken
gs
N 23 in the OzD? Could you expand on that, explain what your

24 thinking is for answering the question that yes ,- it is

25 appropriate, centering on the -word " appropriate"?

_-
- -
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I believe that th'at is ~ the large_st value which

'

1 A
> - -

+

might occur along the of fshoye.,zo'ne to'f deforfmation. Again,2

3 that is based. on my own. evaluation of what I see in the geo-
' ' '

., 1
. .- .> ,- s .

~
.

4 logic record, that it is not ' exceeded in the' past, does not}
5 appear to have'been exceedeh~'in $he p'ast. .I

6 Q Okay. When you say the largest that might occur,
|
! 7- is that during --

8 A That's actually probably' larger than I would care

9 to place. - I would care. to place something closer to a 6.5,

10 but --

11 Q 'Okay. Just ' going to the words without going into

i 12 what you are reciting, that' might occurs are you talking ~ about

em 13 that might . occur during the life of the plant or might occur
U

14 in any time for all --

'

15 A Within the present tectonic regime.

16 Q What do you' mean by the present - tectonic r~egime?

17 A The present orientation. of the stress field as we

18 . see it and the plate boundary.'

19 0 Now the quescion -I am .asking is might occur when?

20 Are you making --

21 AL At any time.

22 Q At any time? -At any time in the forever future?
.m

23 A That's right.--
,

24 Q And is "might occur" --

25 JUDGE KELLEY: -Excuse me. I thought you said -at

- , , .~. . -.. _ - . _ . _ - - _ _ . _ .- . .u .- - - . - . . . - - ;- ._- . _ .
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1 any time during the present stress field.

2 TIIE WITNESS: As far as the future goes, I assume

3 that he is not just talking about - ,he's expanding it into
' ' '

,
,

i

(' ' .. 4 say the next 100,000 years. In terms of future for human
L)

5 beings , I would say that w'ithin the human history I can't

6 Perceive of the stress field changing. But if you are going

7 to extrapolate for 5 million years then you've got another --

8 JUDGE KELLEY: What about a much more modest

9 extrapolation to 40 years?

10 TIIE WITNESS: If you extrapolate to a thousand

11 years, I cannot perceive of the stress field changing.

12 JUDGE KELLEY: I don 't mean to be facetious, but

,3 13 that is the normal life of a licensed nuclear reactor.
\~)

14 TiiE WITNESS: Yes. I cannot perceive of it

15 changing within the next thousand years,10,000 years.

16 BY MR. WIIARTON:

17 Q Is it fair to say -- you just used the word "might "

18 -- is it fair to say then using that in determining what is

19 appropriate that "might" is equivalent to the word "likely"

20 as far as coming up with a probabilistic determination?

21 A Yes.

22 Q And you don' t represent that as a straight quanti- |
,, ,

k/ 23 tative, that is , absolute determination?

24 A That is correct.

25 0 You have worked for Southern california Edison
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1 for the past four years. t " 7~

'

3,

2 JUDGE KELLEY':u Mr. -Wharton, can ' b just ask one -
n s J .. A.>

,,

3 further question as long as we are' on this line?
? . !.- .,

p 4 MR[ l'ARTON~: bert$ ply.
. .,

'
*

1 g,

5 JUDGE KELLEY: (! formal [ly]I[would,doitl'ter.a I

6 wanted to clarify in my own mind what I think you are' saying

7 and what seems to be reflected in what you are testifying..

8 The NRC commissione'd some time ago -- or rather the AEC did

9 -- a very elaborate risk study that came to be called the

10 Rasmussen Report. . I don't know if you have ever heard of it

11 or not. It was an attempt to quantify risk all the way from

~

12 dams breaking to nuclear power plants rupturing in some major

13 way. Very specific' numbers got assigned. It is also fair -

14 to say I think that that study has been criticized quite' a bit

15 and is not at least as to the numbers reliediupon by the -NRC,

16 hasn' t been for some ' time. But it is an- example of trying
.

17 to quantify in very fine detail.

18 Is it your practice as a geologist and, beyond
1

19- that, would you be able to say whether it is" the practice of
4

20 geologists generally to attempt. to quantify with any precision

- 21 the likelihood of an earthquake of any given magnitude, the

22- likelihood of that happening? Do you speak in terms of.1

23 in 10,000 or 1.in whatever or rather is it more likely you'

,
. 24 would give a judgmental conclusion about such a . thing without

25 reference to numbers?

i

- , , , .. . - .- . - . _ - . - . _ . . - . . . . ,. . -. .. - . . -. .
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g Tile WITNESS:, I don't~think!that there is any
,

basis for. assigning.valu'esJso that'they can be handled2
, . \.

,

3 statistically, unless you are ' talk'ing' abouE lesser than the '

;;
.

.-. - #

p 4 maximum possible, earthquake.+ If .'you speak of the highest
}

5 value being 7 and consider . that as; af real- earthquake and not
& s . <3, .

6 just something. higher than what you really expect, then there-

i
7_ is a relationship between the numbers of 6's that you would

g expect and'the numbers of,5 magnitude earthquakes you would,

9 expect and from that, if you know slip ~ rate, one can predict

l'0 the recurrence interval and fromi.there go into what is the.

3y likelihood of how many 5's or 6's versus 7's, that sort of

12 thing.

But the problem tha't I would have in the kind of
13 -

1 34 work I do is that .I have no precise numerical way- of evaluatinc

;- 15
the probability of say a 7 along the zone. -I can look at.the.

_.

~

16 record and say whether I- think a 7. might have occurred.

I can look at- something along the San Andreas -and see evidence
37

of c'ompression ridges and things ' that toss ground that sayjg
.

19 hey, it. was a big magnitude earthquake, it.. threw things up in

the air. I can look at something like Newport-Inglewood and20 ,

21 qay I don' t see that kind of evidence.

But within that, it is a very shady area. All I22

O e vi=9 i taet trem aee aeve ee i= 1e *i 9 vereie=1er1r*

23

al ng the Newpor.t-Inglewood and looking at the subsurface data,24
'

I really-see no evidence that anything got up to magnitude 7,25
.

.

'

- - - - - - . - _ . - - . _ _ . _ . . . - - _ . _ - _ - - . _ - - - - - - - - - - _ - - - - - - . _ - _ _ _ - - . - _ _ _ _ _ _ . - - - _ _ - - - - - - - __ . . - - - - _ . -.L _ . - - - . _ . -
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1 at least what I would expect' from a magnitude: 7 in the past.

2 Therefore I will predict 'in . the future that .-.it won' t.

-; .

,But you'would[1't attempt to assign3 JUDGE KELLEY:
.,;+ - r -.

. . ,. . ..
-

4 a number.to that?" '
' " ">-

, ,
-

5 THE WITNESS: No,7I would not.
.

-t

6 JUDGE KELLEY: Thank you.

7 BY MR. WHAR' ION :

.g Q Okay. You state that you -have worked for Southern

9 California Edison for the past four years?

A That'is correct.-

10

11 Q What percentage of your income, that'is, your-

g2 overall income,-personal income, during the past four years
~

13 has been derived from Southern California Edison?

w)
A It is a very small percentage. Precise values Ig4

15 d n't know; I suppose 10 percent, perhaps.-

16 Q Now have you personally written anything that

17 was published in the FSAR that was admitted into evidence

18 this morning?

MR. PIGnTT: I'm going to object on the relevancy39

20 f that question, Mr. Chairman. We have identified his

21 direct testimony and I don' t believe we have to go beyond that,

MR. WHARTON: Mr. Chairman, I believe you made-22

OQ 23 an indication this' morning that you aren't going to be relying

24 n parts of the FSAR of witnesses who were unavailable and I

~

25 w uld like to know if Dr. Ehlig. participated in writing the
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1 FSAR for purposes of the " record later on 'when we have' to come
>-, .

#
, ,

, , ' ~
. I*

2 up with findings of fact',and-conclusions of law, whether partsf
_

. |.y
~

| -

3 of the FSAR that he wrote can be' relied on in or will be
j_ . g,

' - ' '
< .

*

4
,

.

(,i ,
,

{} relied on byt the Board in ,writingt findings of fa'ct'and'

5 conclusions. ,sc i ' , , 'uj,,

6 JUDGE KELLEY: Well,- that is not quite what I

7 -recall having said this morning. What I said was that we

8 did not envision reliance, strong reliance on the' FSAR as

9 opposed to whatever is produced in'this. hearing as to important.

10 major points, if you will.

11 MR, WHARTON: If I may --

12 JUDGE KELLEY: But with that,, we did admit that

: rs., 13 exhibit into evidence.~-And I guess I am still - I' don't
(./

14' think the question has anything to do with Dr. Ehlig's

15 testimony but, apart from that, I am not sure where you are

16- going with this .

17 MR. WHAPTON: What I have down this morning, my

18 statement as I have it down -- and correct it if it is wrong

19 -- is the Board will not be resolving ma sr issues based on
,

20 unsponsored documents of the FSAR. I am asking if the --

21 Dr. Ehlig is a sponsor of part of the FSAR, for purposes of

22
.

reliance later on or did he write it any of it.

\> 23 JUDGE KELLEY: So what if he says yes, I wrote

24 section whatever? Then where:do ta go?

25 MR. WHARTON: Then if he wrote section such and

_ . . . . -
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I such that is on the record. That may 'be' something he can

2 rely on. If he says he didnft write any of.it --
v

.

3 JUDGE KELLEY: 'I am really concerned about ' the
! . -i^

4 consumptionof.timeheremore'than'.any'th'ing$else.' If'there

5 is a quick question with a short answer,, go,, ahead.

6
~

MR. WHARTON: I am not going into the FSAR. I

7 just' want to know if he did any part of it and what part did

8 he do. That's~all.

9 JUDGE KELLEY: All right. 'Go ahead.

10 MR.:PIGOTT: Could I have a further definition

11 of the question, then? When you say writing, are you talking

.12 about -- we need a specification of that. Take a look at the -

13gg FSAR and you can just imagine that it is not done by committee
R/

.

14 and it is not'done by people parcelling it out. So I think

15' " writing" is probably a poor term.

le. JUDGE KELLEY: It's not identified, is it, piece

17 by piece, of the authors?

18 MR. PITOTT: No, it is not. So I would think that

19 . the form of . the question, asking for " writing", is probably

20 not clear in this context.

21 MR. WHARTON: I will try to rephrase the question.

22 BY MR. WHARTON:

23 0 Are you aware of the existence of what is called

' 24 the FSAR?

25 A Yes, I am.
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1 Q Have you reviewed-the FSAR?
.

2 A Not'recently.
.

~

3 Q Have you reviewed any' parts ~ of ~the FSAR regarding
6 i

, ,

4 geology and seismol$gy?
, ,

,
i '

;(g --

5 A By review do you .mean ,brief+through it or do you -
~

(, .:..- .

6 mean review in the context of --

7 Q Just say read through it, just to read it- .

8. A Yes, I have.

9 Q Are there parts of that particular document yo0

10 have read through that you would consider would be sponsored

11 by you, that is, they are. based upon.your work product,.your.

12 research, and your writings? Is there anything in the FSAR

<- 13 that would indicate that?

(_-
14 A As best I recall, there are parts the.t would have

15 been contributed by me or at least the major writing. But I
,

16 would have . to review it specifically with that in mind to

17 really check it out.

18 MR. UHARTON: I would ask merely, and not go the

19 question any further, that if Dr. Ehlig can review, if he would

20 give me what it is that he contributed -to the FSAR so we can

21 put that in the record, and that would be the end of the line

22 of questioning.

- Q( --' 23 MR. PIGOTT: I'm going to object. There is no

~

24 showing as to the relevance. We have submittcd his issue.

25 We. have submitted his testimony, rather. The Applicants are
_
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1- not' at this - time relyidgfoncDr. Ehliglto sponsor any particula
'

_
r -c

e iL

2 language in the'FSAR and this seems to me~ like an unwarranted.
,

n
3 '

33 burden to place on the witn'esbatSthis time 'o'f the trial.,

Ile

%> c1 ~-

,- . . ~ , :.
4 is here to s tand |examin,ation <on ahat- he has put,' togeth,er,' . not

.

.

5 to go back and review things that may;o,r may not_ have been put-
'*

.

,)' - e,'

6 together .over the last four or five'or six years.

7 . JUDGE KELLEY: Mr. Wharton, 'if you hat in hand a-.

8 piece'of paper from Dr. Ehlig_ saying I basically wrote the

9 following sections of the FSAR, whatJdoes that do for you?

10 MR. WHARTON: Mr. Chairman, that for me~--
,

11' JUDGE KELLEY: Maybe I_should see it, but --

12 MR. WlIARTON: Mr. Chairman, I.would."like to.go

13 through this line of questioning- briefly for purposes later

' 14 when we have to .come up with findings of fact and conclusions
9

15 of law, if findings of fact and -conclusions of law are sub-

16 mitted which rely on parts of the _ FSAR rather than' testimony -

; _ 17 written here. I want to have.a document to review to determine
4

18 which parts of the FSAR have been sponsored at this particular
,

4
.

' '

19 hearing _ or indicated that they have authorship. that has been
i

20 designated or that. part which has not so that I can' make a-

' 21 proper objection to whatever findingsof fact or conclusions

'

22 of law are submitted. That'is the purpose.

~

23 JUDGE KELLEY: Well,?if the Applicants end up not

24 relying on the FSAR in their proposed' findings and conclusions,

25 then this won't serve any purpose, will it?

J

-w+, , , , - - - ,----,oa .< --.--,--9.,, +- ,.--g- p , , , , ,,w-~,,,..%,4-y , - , - --.-,.v,,- ,,-. , . .- , , , , ..
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That s corrects IEwould-not.I1 MR WHARTON:

i -
,

2 . JUDGE KELLEY: So let;.me ask you, Mr.-Pigott, if
3 you had your preferences betweenidoingIthis-"n'ow and doing it"

i-
-later -- and' I'm not'sa'ying}thati pou ..nec,essarily ;hNe' 'to, but4

5 if you had to do- one' 'or the other - .which would you prefer -
'

- ~ t. .

6 to do?
~ ^

7 MR. PIGOTT: I'm'not sure what the question is.

8 Prefer to do what?

9 JUDGE KELLEY: The question is, when you file your

10 proposed findings and conclusions if, with regard to various

11 findings, you are relying on the FSAR would you then -- what

12 would be your view about footnoting it and saying this section

13 was written by Dr. Ehlig or whoever?
(v-) -

14- MR..PIGOTT: I'm not --

15 JUDGE KELLEY:- As opposed to doing it now and

16 writing up. a lot of material that may not serve' any purpose.

17 MR.'PIGOTT: I'm not even sure if I could do that.

18 The way these things are put together, I would have difficulty

[ 19 pointing to a particular paragraph and saying that this is the

20
,

work of a single person. The usual situation is that when a
,

21 question comes up or there isLa submittal being made it is

22 perhaps initially drafted by one person or organization, but

| . (W)x. 23 it is subject to many reviews, many changes , comes.from the

24 -- comes back and forth from client to consultant to other

25 consultant for review and back and forth until finally it gets
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1 into a form that, as Mr'.: Moo,dy .testifi' d' to , yesterday, it ise
,

* ~..b. ,

2 reviewed through the~ management: scheme and' is submitted as' the
,~ s .

.. ,

~

- . Mt s'*..
3 official best word of the' corporation. -Now I would be willing

,,

, , m *

4 and will o'f cours 15'I'su'baitYa; finding;of; fact.which relies
.,

.

5 solely on the FSAR, to be ..ident'ifying .that portion of the
{v/;

, r
+-o.

6 FSAR. But as I? sit here right now, I'm not even sure that I

7 would be able. to Jidentify.' the person who actually draf ted that

8 language. -

9 Now I could probably get someone who.would be able

>-

10 to sponsor the conclusions -and who would have done the

11 appropriate research, if that ever became necessary on an

12 evidentiary basi ~s..

gs 13' MR. CHANDLER: Mr. Chairman, I would like'to note
'd

14 that of course 'not only isiit' possible that the Applicant mighu
~

15 desire to rely on the FSAR, but I certainly would anticipate

16 the Staff may have the need or the desire to do~ so as well.

17 Furthermore, I think at least a certain level of inquiry into

18 the contents of the FSAR may be appropriate. We may have,

;
'

19 questions of weight to be given, inconsistencies in statements

20 I think at least to a cert ain level a certain amounte of
i

21 probing is appropriate by Mr. Wharton on that.'

22 JUDGE KELLEY: -This'would be -- let me follow
./

''

t
L 23 Mr. Chandler's suggestion ~. Mr. Wharton had reached the

4

24 point in questions whereby he wanted to knce what parts Dr.
!

25 Ehlig authored. .Now you are suggesting a step beyond that,;

- -. - , _ .__ _ ,_ . . - ,_ . . _ -
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tp #5 1 as I hear you, whereby'n t 'justiidentification-but probing about
>- :..

2 the adequacy of a section o.f._ ,the FSAR',11s t' hat right?
% g. $7.q -f., 7

3 MR. CHAN DLER.: , W e..l l , there may be~ weight questions
,_. -

4 that come uppredibility; questions;that come up. If Mr.
,

.

, x 1 a-, , s. - -,,
, ,,

5 Wharton is satis fied to , rely on an identification of the -
m ;- ,y g[

~

6- sect' ions that Dr. Ehlig is 'responsibl'e 'for, "I will be satisfiec.

7 .with that. - All!I am suggesting to the Board and representing

8 for the Staf f is that Lwe wouldn't _ consider it appropriate

9 necessarily- to -cut off any inquiry ?into the FSAR' merely because

10 - it'is an institutional-document.

11 JUDGE KELLEYs Let me just follev - this through.

~

12 The staff, like the other parties, is going!to come in here - r

13 with witnesses who they.will _ sponsor and who have testimony,

14 correct?

15- !3i: CHANDLER: Correct.

16 JUDGE KELLEY: 'Is the Staff suggesting that beyond

17 that we should review various sections of the FSAR at the

18 hearing?-

19 MR. CHANDLER: No, sir.

s

20 JUDGE KELLEY: Then I am not sure I follow you.

21 $R. CHANDLEh: Well, when you say other- sections |

22 of the FSAR,. maybe 'I misunderstood the Board's question.

I l'h
\> 23 JUDGE KELLEY: You are putting forward for your-

24 self a section of the SER on seismology and geology on this,

25 issue,~ correct? l

i
1

, . - - -,, , - , e--, , ,+ r , - . , , . . , .- , . - - , - + --,e , , ,er ,v w- , , .
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1 MR. CHANDLER: ,That's correct.'

are not offed-ing in your2 JUDGE ~KELLEY: Yo
.

3 af firmative case, as - fat .as I; am -aware, anything from the,

. ,.

pJ Of course that..is phe7 Applicants' hocumentb..I under-4 FSAR.
.

t
- ~

5 s tand that. But you could rely on it, I assume. Do you
. . e-

6 envision cross examination on the FSAR 'from ' witnesses --

~

7 I'm not sure which ones -- in this hearing?

8 MR. CHANDLER: Staff witnesses?. I'm a little bit

9 lost, Mr. Chairman.

10 JUDGE.KELLEY: Well maybe we are both lost. I'm

2

11 lost on your suggestion that we should probe the FSAR in some

12 fashion.

s 13 MR. CHANDLER: What I am suggesting is that certain-
,

.)
14 use I think is appropriately made of ~the FSAR in this pro-

,

;

15 ceeding. It is not merely a document that should sit on the

16 shelf back.there. I think reference to it is appropriate in

17 the context of examining Dr. Ehlig. There may be statements

18 in that document that~ may not be consistent with what Dr.

19 Ehlig has testified to at this time. I don' t- know.
|

|

L 20 All I am suggesting is that --
|

21 JUDGE KELLEY: Okay. Those examples I understand.

22 MR. CHANDLER: That's the only point 1 was making,

23 sir.

! 24 -JUDGE KELLEY: All right.

25 MR. WHARTON: Mr. Chairman, if I may point out,

. .- _. _ ., .-- -, , ._-,-. .. ._ _ _
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the problem"as I argued jghins't the admissibi1ity is I am'I

2 up against 'an anonymous idocument}thatyhould'be relicd onL later

thinkLweareentitled.toekNowifthere?arecertain3 on. I
.

witnesses, that are: here! toltestify, ,if they(parf ticipated in(7 4
qj ,, y 3 c. ?~ ;- g

- w -<

,

5 writing the FSAR for, purposes of they. can refer to it or they
: r , l' ,

6 may refer to it as part of the b'ackgrou'nd. My saying, I am

7 asking about the 'FSAR to see whether or not he wrote any part

8 of it. I' don't think -- I am not going into technical aspects.

9 of the FSAR, .what it says.' ' That is Mr. Barlow's position.

10 But I don't think that if he' has -- I think- if he
~

,

11 has written part of the PSAR, that if Mr. Barlow sees parts

12 of the;FSAR -- I'm not saying that we are even going -into .that

r3 13 because sua really haven' t got that much time to do it -- but
(_)

14 he should be'able'to get into that part,.if Dr. Ehlig wrote

15 it. That is part of his testimony and it is being offered:

16 as testimony.

17 'IR: is testifying now (1) .if there is any incon ,

18 sistencies they should be . pointed'out and (2) if there is some"

19 thing thatr we want to probe further'on the FSAR, I think we

20 should be able to do that. We are not anticipating doing

21 th at . It i~s not'.part of the main case that we have, mai'nly

22 because we haven't been able to review all of it. But it is

' k}-{
23 open. You admitted it into evidence. It is something that

24 can be relied on. We are entitled to go into that.

25 I am asking for identification of the author so

,
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1 that we can go-.into it. hf,h'e:can't comment'on..it I can't
. - -@~

2 ask him about it. .-

' _ ::v -
'

,. _ -;

3 JUDGE KELLEYi,'I.am a|little_ concerned as a matter
' ^~c.. , , ,

g-( 4 of the orderly conduct of this , hearing how that .would be done.
')! /. 'IV e j [._lj [ ?c .~ ~- / .

5- It seems . to me' that.1kt''s ' suppose that there is a 'section of
t . . ' s N-

6 the FSAR composed by- Dr. ,jhlig and it is inconsistent in some

7 fashion or appears to be with his testimony. Then obviously

3 in the normal course of-(things you could askia question about

9 that .

10 But we are here this morning 1and he is now subject

11 to cross examination and we are in the position of you are

12 now attempting .to identify what sections he wrote. Do you

- 13 envision What -- suppose you had right now, I wrote sections'

,, g!c

14 2, 3 and 7. Do you think you could effectively use them in

15 cross examination here to' day?

16 MR. IfHARTON: At this particular point, no. That

17 docan' t mean if we can review that -- this will be the first

18 time we find out who wrote this part of the FSAR. If there

19 is something in the FSAR that turns out to be totally in-,

20 consistent with what he says now, I think we have a right to'

21 recall him for purposes ' of impeachment. That is one of the

22 reasons we need it. I have to know what that document -- who
r-)(_/ 23 vrote this document. I can' t deal -Qith an anonymous document.

24 MR. PIGOTT: Mr. Chairman, I think we have been

25 . through several times now how the document is prepared. And
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1 Dr. Ehlig is not sponso' ring thb FSAIRst' hat!.sibeing sponsored

. s
..

s
.

.~

.

2 by the Applicants generally. ,as 'an institutional type of a

'

~
3 document. , i . . ,

-

s, , . - . ,

p) 4 If Mr. Wharton|has pro,blems with a particular
. , , *n, - 4

V _ ? * { (% <| |. ~, - ^ '
,

_

_ _
, ,

e
'

5 portion which' he' thinks' is' something that should be subjected

6 to cross. examination by DI..Ehlig, then he;is free to use

L 7 that as -.the basis ~ of his cross examination.
;

~

8 What I am objecting to is the burden that he

9 would impose on Dr.- Ehlig and on the Applicants to go through-4

10 the six-plus volumes comprising the FSAR' and in effect you-

11 would never find anything I don't think actually written by

12 Dr._Ehlig. Tne best you would have to do is find out which

13 portions he closely reviewed as a part of the submittal and73s)
14 I submit that that is just not a fair approach to examination

15 of that document. If he has problems with the document and

16 it appears to go to the area that Dr. Ehlig is addressing,

; 17. then fine and -good, let him go ahead' and do the cross examina-

18 tion based on that document.1

19 But for Dr.' Ehlig or any of our other witnesses,

20 Mr. Hof th, Dr. . Smith, Mr. White ,to have to go back through

21 that docpment and identify section by secticn for the con-

22 veniepce of counsel in preparing their case, I think that

) isi totally unwarranted and a burden on the applicants that23

24 shouldn''.t be required.

25 MR. C11ANDLER: Mr. Chairman, I would note my

: -
9

- , - -, ., e --- . , , ,,v . , - - r-m, ,- - ,- -.-s -. , ~ . ~ ~ -
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1 general agreement .with what Mr. Pigott*said. .I.think it ist~, ,3 .

,

,
- s . a

2 consistent with what Inwas suggesting earlier. I don't
, - s -

3 think we need -delay the hroceeding 'or sugggstJthe need: to .
.

m
4 recall witnesses . ,;But I th, ink use can be ',made 'of: the; document

5 There 'are ce'rtainly- sdctions in theNe whick ' elate ta)<. '.,
r

-

the

6 subject.'atter which Dr.IEhlig is te's'tifyinh to now.'

7 To the. extent a brief identification can'be

8 promptly provided, certainly it may be helpful. But we would,

9 not envision theneed to or make the suggestion that specific

10 identification of chapt'er and verse is necessary or appropriate

11 to accomplish what Mr. Wharton wants.

12 JUDGE KELLEY: Maybe not chapter-and verse. I'

13 must say that having participated in the draf ting of an
O

14 awful lot of colleagal documents over' time, 'I have not

15 experienced the degree of difficulty that you suggest, Mr.

16 Pigo tt ~, in remembering who wrote what. I-always remember

17 exactly what I wrote. And it goes through various types of
.

18 review and permutation, but it is not my experience , anyway,
~

,

19 that it is all that hard sometime later to say yes, that is

20 what I wrote.

21 If this document 'is divided up as I assume it is

22 -into subject matter areas, I suppose most experts could just

i
s/ 23 say well, most of this I know nothing about, and rather

24 quickly get to the portions that 'are in their various --

25 moreover, it is not, :given the nature of the beast, that..it is

.
. _ _ _ . . . . _ __ _. _ _ _ _.,_.. _
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1 colleagal, you would.not be ~it'seems to me under any obligatior
~

t

2 to absolutely certainly,' identify', but rather to indicate this

3 is the kind of thing that I believe I| revicaed. That might
, .<a-

( ') 4 be enough, I would think. ,
J >

,, .
. ,

5 ' th' ink 'on 'that basis -- well',' let me check withI

6 my Board' members a moment.,

7 (Pause while the Board members confor)

8 JUDGE KELLEY: I believe we are ready to resume.

9 The Board has concluded that we are not going to require the

10 various witnesses to identify dihferent sections of the FSAR

11 they may have participated in. You have the FSAR, Mr. Wharton

12 and you are of course free to cross examine any given witness

( 13 by reference to the sections of the FSAR, let's say for
U

14 example, that might be inconsistent or viewed as inconsistent

15 with tes timony . But a breakdown seems to us to be unwarranted ,

16 So if you would then go ahead with your questions.

17 MR. WIIARTON: Okay. I will just note for the

18 record I take exception to the ruling and that I am now being

19 forced to review an anonymous document. I have no further

20 cross examination at this time and I will turn it over to Mr. <

21 Barlow.

22 JUDGE KELLEY: Mr. Barlow?
p
'

23 CROSS EXAMINATION

24 BY MR. BARLOW:

25 Q Dr. Ehlig, in looking at your testimony I would
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1 like to just ask you a 1 few background questi'ons about the
',1

2 presentation that you gave this morning.* On;page 4, line
,

5, you are -- beginning~ on line 4 " y'ou say[.that your studies3

indicate that the geologic evolu'tio'n of the. , San Onofre region '4(-}s- -
. . , .

5 began about 200 million years ago when th'e'wesfern edge of

6 the continental crust terminated 'in .that_ area. When you say

7 western edge of the. continental crust, are you referring here-

8 to..the North American plate as it is currently described? ~

9 A I'm talking about the North American continent.

10 When you say North: American plate, it would be part of the

11 North American plate at that time; however, what you have to

12 realize is that the North American plate did not have the

13 same configuration then as today.-

14 Q I understand that. But it is a similar block

15 within the crust that is today referred to as th'e North

16 American plate?

17 A Yeah. It might be considerably more south than

18 .the present location.

19 Q So would it be -reasonable to infer from this .that

20 plate tectonics of one sort' of another have been occurring

21 in thisregion for 20J million years?

22
'

A So far as we know, plate tectonics have'been going
A
"sJ 23 on for the last at least 2 billion years.

24 O Two billion ~ years? Okay. Thank you.

25 MR. PIGOTT: I might ask Mr. Barlow to speak a

- _ __ __--_-__________- _- _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ - _ _ - _ _ _ - - - - - _ _ _ _ - - _ _ _ _ -
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1 little louder. I am having difficulty; following his questions ,

'

2 JUDGE KELLEY: Yes.'.
,

.

I'will endorse'that. Mr.

9 .
3 . Barlow, you do tend to ,s, peak ~in a.very. low-voice..

f'N, 4 MR. BARLOW: Sorry. Perhaps ifnI put thisEcloser.
V + 3 r t. _ : j+,,

,

'5 Can you hear 'it bette'r?' '' *

Yes. 'Itlis jis'tCvolume, I think,6 JUDGE KELLEYi J

7 sheer volume.

8 MR. BARLOW: I will try to talk louder.-

9 MR. PIGOTT: The loudspeaking system really doesn' t

10 help those.of us that are parallel to'you. jie have to rely

11 on just the regular acoustics, unfortunately.

12 MR. BARLOW: Okay. I will try to talk louder.-,.

13 BY MR. BARLOW:
w_e

14 Q Dr. Ehlig', on page 7 of your testimony, line 20,

15 you- state at the beginning of the middle miocene, about

16 16 million years-ago, conditions changed radically on the.

17 southern California coast and adjacent offshorel borderland.
f

18 The change may have been brought on by the passage of the

19 East Pacific Rise beneath this part o'f the continental margin'

20 or by divergent transform faulting postdating the overriding
:

21 of the . rise. Could you explain this historic event in the
;

22 geologic history of this region and in particular the concept

23 that the East Pacific Rise passed beneath this part of the

24 continpntal margin? Could you explain what that means?

25 A As plate tectonic reconstructions are understood
!
I

r, ., . , - - , ,, , , , - - - . , , . , , , . , , ,-.,...n.-- . , . . - - - - , , , ,
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1 at this time, prior to?30 mil, lion years agoja' spreading center
, ,

2 existed in the Pacific Ocean"off North Ameb ca. The pla'te

3 to the west of that spreading [ center was referred to as the .
- ;-y

~
~

.

r'z 4 Pacific Plate, the plate to th'e east was referred to as the
(,/ y}.g -^ " ,; j fz}- *,;

,
,

5 Farallones Plate.' With time; North' Ameri'cA"has 'shif ted west-
~

6 ward relative to the spread,ing. ce~nter and'.,the two came in

7 contact at about 29 million years -ago, based on reconstructions

8- by Tanya Atwater in 'a publication in 1970 and another publica-

9 tion by Atwater and Mohlner.
:

~

10 Now the reconstructions that we make indicate

11 that the spreading center, the East Pacific Rise, was likely

12 to have passed beneath the continental . border at about 29

13 million years ago. But in terms of the onshore record in the
(~/,,

14- San Onofre area, in fact, in southern California, we really

. 15 don' t see evidence of anything much happening at 29 million

16 years.

17 What we do see is that 'about 16 million years Lago

18 -- and that is give or take about a million -- things suddenly

19 . started to change in southern California. ;The former uniform

20 deposition in a westward direction or seaward . direction was

21 disrupted. There was extensive volcanism. And suddenly the

22 Catalina Schist, which had been - formed-at great depth, appeared
,r~$
\J 23 at the surface and was uplifted and shed debris onto the

24 coutmental margin.

25 Now plate reconstructions permit-motions to change

, . ~ - , _ . . , , . ~ - - - , - . - -
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-1 through time relative plate motion's. !I't' is: entirely possible
'

2' that at the 16 million earcold . time period': the movement of

-3 the Pacific plate relative [to -No th. America was slightly
~

g 4 divergent. It was moving a'.little more rapidly northwestward.-

G .h, - ,% :,.

5 than~ North America was| moving;westwar'd. These'are' relative

6 to a fixed point, in thc. A,tlant c, say. ,

7 We don't know the exact reconstruction or exact
i

8 nature other than we know many basins started to -form, the

9 borderland-was broken up into many small plates at that time

10 and' that there was major tectonic events taking place in

11 California.

12- Q Okay. At what point in geologic history did_the

13 Baja' Peninsula begin separating from the mainland of the

k3__)
'

14 Mexican part of the North American continent? '

15 'A The main separation that'we note today started

16 about 4'millionLycars ago at Magnetic Anomaly 3. Now in the

17- literature you will see that is based on the magnetic striping

18 at the mouth of the Gulf of California and you will note in

19 the literature that it has been opened approximately 240
,

20 kilometers in the last 4 million years. There is evidence of

21 what we call a protogulf that dates back as early as 10 million

22 years. There is-a possibility that some movement occurred

( along the gulf boundary and then up along the San Andreas23

24 fault as'long as 10 million years ago.

25 0 I see. But am I correct in understanding you to
;

!

~~ , . _ , - . . _ , ._ . . _ _ , _ . _.. - , _ _ _ . . - _ . _ . . . ., ., . , , . . . ,, .. . . . - , . _ _ . , . -
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say that during the past(4 $tillion years thereIhas been . 2401

'

2 kilometers of separation in the Gulf of C,alifornia?-

3 .A In the Gulf of' Califorriia, based..on magnetic
'

,

-
,

.
n,

pb .
4 - striping, it is approximately~240 kilometers. ,That is a - figurc

' '

,
. ~ , - . .

., ,. .3.

5 I understand! that the most. recent data gives slightly more

6 than that' at the mouth. . But .that- is essentially correct.
,

7 0_ Thank you. On page 27 of your testimony, line 3,

8 first of all, '.ine 1, the question is would you discuss how

9 the OZD fits into the wrench tectonic system, and your answer,

10 asruming the OZD marks the boundary between the peninsula ~

}} range basement and the Catalina schist, the OZD' originated

12 about 15 or 16 million years ago during.the middle' miocene.

13 . And further down the page you say that on. line 15, the

14 OZD was probably part of a system of right lateral faults
_

15 which formed the Pacific North American plate botindary within

16 the California continental borderland during middle miocene,

17 thus the OZD probably originated as s wrench fault.

18 Can you tell us whether or not this analysis of
I

19 the geologic history of approximately 15 million . years . ago,

23 .I assume -- excuse me.- Let'me rephrase the question. At

21 what time did the OZD probably originate as a wrench . fault?

22 MR. PIGOTT: I'm going to object to the question.

23 We have gone through a two minute build-up. I don ' t know

24 whether the rephrasing lost the build-up or are you rephrasing

25 the last call of the question. It is very disconcerting, Mr.

- _ - - _ _ _ _ _ _ - _ _ _ - - _ _ _ _ _ _ _ - _ _ _ _ - _ _ - _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ - - - _ _ _ - _ _ - - _ - _ _ - - _ _ _ - _ _ _
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1 Chairman, to have one question . posed with a long preamble and

2 then the second question' apparently going of f at about 30'-

. 3
_

3 degrees. , , ,_ . .,

,

I'

. . , _, , . w,-

""3 4 JUDGE KELLEY: Mr. Barlow, just restate what your
(Q)

\ ; ,2 2 .}~<,, -(: ; ,-.
, c .

,

5 ques tion was . ' ' i ??' C ' ' M C f'* - - - ' ' ' '

6 fir. BARLOW: LOkay L WellT I have two'. main questions

!

,
7 on this section.

8 JUDGE KELLEY: Two' questions. .Take.them one at
.

9 a time.

-

"~

10 BY MR. BARLOW:

11 ' Q- One is at what time in geologic history did the

12 OZD originate ~ as a . wrench fault?-,

!-

-t -13 A As I would interpret the data, the OZD originated.

s._)'

- 14 as a right slip fault or had' right slip along it starting

15 around 15 to 16 million years ago.

16 Q And- do'you agree that the OZD is ' currently

17 experiencing right lateral strike slip motion?

18- A Let me back up one second here. I may be

19 ambiguous. Off the site .of the plant the OZD. I1 would_ .no t .

20 agree to something like a Rose Canyon fault being part of

21 the OZD because it does not' mark the boundary: between the

~ 22 two different basement types. So you need to qualify. When

23 I am talking 'about OZD h3re I am talking about offshore from

24 the plant.-

25 Q Would you be comfortable referring to that as the

,

4

- - , . . . ,-,n y a , . - , . - . - , , --9 -.,m.g, . . ~ g e .._y..e. ,-,.w
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1 South Coast OZD? '' T '

1_ 1

,
*

* , . .
. .

.

2 A Yes.- That' is - also|a speculation that that is the!
. . ,s

'3, boundary, speculation on.my'part;i-There 'is.no absolute proof
- . c. ;,

4 that that|is where the basement contalit"is; But yes.

.Nou'li1[you| agree |; thNthin- the ' current; tec' tonic
~

~~

5' O

6 regime that the Newport - Inglewood - South . Coast OZD is
og,

7 experiencing right lateral strike slip movement?
;

i

8 A There is right shear going on 'in? the Newport-

~

i 9 .Inglewood zone of deformation', as shown by the pattern of

n . -

10 folds. I personally. haven' t 'seen enough data ~ to demonstrate

11 to me that dua area offshore - from San- Onofre is experiencing

- 12 right shear. Since we are -in a region where right shear is '

- -

13. more. or less'.the rule along' northwest trending ; faults' I would,,.

O.^

14 , assume that it might experience right shear if it was active.

15 But as far as proof, I know of no direct evidence that . proves

| 16 cit is experiencing right shear.
'

..
,

'

17 ///
,

18

19,

20-
!

I-
~

21

22

. q\- 23
'

1
4

24
;

*
- 25

F

:

%
-ye ,,3 -',,-.3 , , - , - - , . , , , _ .-..,m.., -.-,,,s - v n .,.m h ,w-. , et #.3,#.. _.._-,,...,~,,--,,w, , , , , , . 3 . , , , .-% .-n-~...--,w,,.,. ,,#....r.. . - ,,. ,,,,,.v_,+..._ -
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i6 19 1 BY MR. BARLOW:

2 0 Okay, looking back a bit to the review of

3 your : testimony on page 2 7, ,did. you mean on this page that in

d. L4 geologic history, the OZD formed -- well, on line 15 through--
V

5 19, am .I correct in~ interpreting that ~.to mean that the OZD

6 at one time formed the Pacific North American Plate boundary

7 during the middle Miocene?

8 A Well, I conjecture tha't it was part of the plate ;

-9 boundary during the middle Miocene, yes.
,

~

'10 0 ; And currently .the main plate boundary is along

11.- the San Andreas fault, and its branches , . would ~you agree with

12 that? ,

13 A That is correct, and its ' interconnected branche's .

14 0. Would you agree that the| south coast :0ZD and the

15 Newport-Inglewoo.d fault. zone :are related to -- ~or excuse me,

~
'

16 are 'part, of * the' present , plate- boundary system?
+ . - + .

.

17 . ''i A ' ,I Elo rk belate them directly to th'c plate

18 bounda'ry, . but' rather, t'o drag phenomena associated with --
_ '',.'_ . a. ,

19 so when .yous say ,platie boundary system, they are not part of

the primary. plate boundary,; ) N20 . .
.

,

P, ~ ,3t,. ,

21 () What would you assign as the width of the plate

22 .boundarv in current- time?

- 23 A It depends..upon what area you are looking at. The

24 ; main plate boundary is the San Andreas fault in most areas.

25 Within Southern california, the plate boundary appears to have
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. 2 1 . .two branches , _in southeastern California . - The San Jacinto.

2- : fault appears to 'be assimilating part of. the. movement,' and

3' the San Andreas fault is assimilating part of the movement.

4 I' would. consider the block between' the San Jacinto. qys

5. and .the San Andreas to constitute what we would term a

-6 microplate right now. It is not internally' broken up-

-7 particularly, but there is a shunting of motion: along: each of

8= the zones.

9 The problem of ho'4 the San Jacinto ties in with

10 -the San Andreas down in' southeastern California,-is'outhern end

11 of the Salton trough, is. fairly complex. I don' t think 't has-

12 been totally resolved, but in most places, I wouldiplace the

.

- 13 boundary as maybe a mile wide. It.is - - ~ actually, the modern

- 14 -San ~Andreas is.a very discrete-fault.-

15 'O ^ At the" bottom = of. page 2 7,- Lline ' 25, you state,
~;

,

inseihNer case Ot Acrnary} deformation along the 'OZD,'16
o

~ 3 y
'

17 . continuing on page - 2 8, ,is a secondary offeet of interaetion
u . ;?

s-

18 betafeen the Pacific and North American. crustal plates, and
< +.e ,

. .
-

- , .,,
.19 .the- theory og Atrench faulting is 'not applicable.

.

. Do you' agree that the, San Andreas fault is a:C - 20 p< ,

e
' /

21 wrench fault.
,? i ' _ . .. .

-22 A It'is a strike-slip fault. Some people like to

A
V -23 choose the word " wrench fault" in place of strike-slip fault.

~24 0 Okay.. Let us . turn to the section of your
_

25 testimony dealing with wrench tectonics. Again, it is on page

.

-_
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3 1 23. You -say that you are familiar with present-day. theories

.2 .of wrench tectonics and'you discuss:these[ theories. . I assume

3' - you have read the article by Wilcox, liarding and Seely- entitled

4 " Basic Wrench Tectonics ," is that-correct?

5 A that is correct.

6 .Q Did you also -- or excuse nc, sas that in the m

7 Bulletin of the American~ Association of Pdtroleum Geologists?

8. A That'is cor' rect.

9 Q Did you read an accompanying ' article that
'

!

10 followed that article, entitled "The Newport-Inglewood Fault
.

11 Zone?"

12 A Yes.

13 0 Do you agree . that < the subtitle of -that, or the

O
14 full title of the accompanying article was "Neuport-Inglewood:

~

15 Trend, Calif,ornia, an example' of wrenching style of.-

16' deformation,"7by T.P; Itarding?- ~ ' Are you. familiar. Nith that --J
,

e. g
^

17 - A. I am not 'sure of- the question right- there.
"

'

.
e

,
u ;

.
.

,- 18 O Are you ifamiliar with the article that followed

|
*

< ,

19 the ' article vliich you rdference 'in ---~

'

|-

|
'~q0.. 2

c \',
i;A . Yes; . . ,-- -

3: |: ., ,

.. st .

-, a w 4- .

i 21 MR. PIGOTT: Obj ection . Are you -- we have.had

.22 a series of. riuestion[. . Are . you asking - whether' or not . there'

~

23 ~is an article . that this witness is familiar with, or are you

24 asking whether- or not the title of a particular : article is

25 such as you have just read?

|

? ,

!
'
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4 -- 1 '' : 1

4 1- MR. BARLOW: I am sorry. I will strike the

2- question regarding the title. The intent of the . question is

3 whether or not the witness is familiar with the1 article. I
t

. 4 . be lieve --

'

5 THE WITNESS: 'Yes, I.am.
.

.6 MR. BARLOW: -- he answered yes.

7 JUDGE KELLEY: What article is:this,,for-the

3 _ record? Is that from a magazine or'--

, 9- MR. BARLOW: It is the Bulletin 'of the American
.

.

l

10 - Association of. Petroleum Geologists , 1973.- The . firs t article,.

11 which Dr. Ehlig _ references ^ on page --'

12 JUDGE KELLEY: Is this once a year ,or,is that

'13 |some issue --n
%.J

14. .MR.' BARLOW: ' Well, -it is' a regu lar publication .-

15 I'am not sure.how,often it cones out --
'a ,, .

~ ,

TIIE' WITNESS:- It is monthly.I '16 '^
,

; * 1 ,
,

i * MR . ' BARLOW : , It is monthly.17 s
,

]g' JUD,GE KELLEY: It is monthly?,

19
* -MR. BAR$0W:- ~ Yes. And the article referenced by

!- 3 i, 20 Dr . Ehlig ;was followed by another, article, which I read the;
,< -w - . \ -.. > . .

1 - ,. , ..

21 title of.:

s' eyr <
',
'

~

~BY'MR- BARL'OW :22

-O Dr. Eh11 ,. wee 1d vee euree that in the ereic1e.23 o 2
!-

24 following the one that you referenced, that the Newport-

25 'Inglewood fault zone was described as an example of wrenching

. . . _ , ,. ,._ ..
_ .. _ _ _ . - - _ . , . . . . - . , . - . _ . _ _ _ . _ . . . __... , _ _ _ _ .-
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* 1

.5' 1 style of deformation? -

'

2: A T Certainly as described by liarding. JIt previously

3 . was used ' as an -example ' by Moody and 11i11 in 1956, as a style

4 'of deformation- one' finds in sediments overlying .a zone that

5 :is undergoing right shear.: -

6 Q Okay, let us .look'at;your discussion of the

'7 article by Moody.and 11111..- on page 24, line 23 y you - say that
i.

.

8 Jamong the most.' controversial aspects- of wrench f ault '

; 9 tectonics is the theory proposed by Moody and !!ill. Now, this

10 theory war proposed in a publication by them in' 1956. is that

.11 correct?;

12 A Yes, a Geological; Society ;of America bulletin.<

<

13 0 All right, and. then you go on-. to discuss on page
1 .

--

14 25 and.26 this 1956 article and theory by Moody and liill,
.

15 and you argue"against several of . their ~ assumptions and ways
. I ,,n ,

1~
, r, , . , . ,

16 of' looking at wrench tectonics.
Kh c, g. ,?' u

,

17 Are yduf aiguing here that the; c' ncepts or. theorieso. .

-.. c <

=

18 of $redchitectonics did not evolve.after 1956, after the --
7 ', u-

'19 th'i's' th'eory ; by.,' Moody - and' 11111?
4

. '

20 A. IntheWilcbx,'liardihdSSeely article, they don'tj ...

i
*

--21 really evolvo any new theory on wrencht fault tectonics.- I
pr.

. 22 . think everybody agrees that Moody and Itill were incorrect in

{v 23 their efforM to. explain all worldwide deformation by the4

24 theory.

25 What. Wilcox, Itarding and Seely are trying to do. is';

;

i

f f

...__a _ _ _ _ . _ _ _ . _ _ . _ _ _ _ _ _ _ . _ _ . - _ . _ . - _ _ . _ _ _ . . _ _ _ _ _ _ ____._-m.__ _ _ _ _ _ . _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ .___m.-_____ . _ _ . <
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~6 -1 demonstrate t. hat one can find productive oil fields in '
.,

-2 structures that' overlie zones of latera1 shear, . of wrenc.h. '

.3 faulting, as .they call it, and they cite wcye in which to

4- discover such zones .

5 But as far as dariving any deep-scated concept of

'

. rench fault tectonics, they do not' develop it. In fact, my6 w

7. - great obj ection to applying this to deep-seated --deformatio ; is
~

8 that the people who have utilized a theory are dominantly
~

.

9 petroleum geologists .who are- looking for structures in the

10 - sed mentary cover that covers 'the basement, and -they: model a ll-

11 of their experiments by placing clay. plates , cakes, I.am sorry,

12 layered clay over the' top of rigid plates, which' then they

^

13f proceed to deform, or in some cases over elastic sheets. that:-

4 '

\_ ,

14 they proceed to deform.

.15 , The underlying -material that would . represent- the

16 crystalline bas'ementfis nbt an appropriate mode 1T of- an y

n'orma'l rock,. and dt te1 si ou nothing. about what _is going on17 y
.. #

-

,

18_ at depth, -so you can't extrapolate downward. from their
4. -

, . . . .

19 surface . structures .and really know what'is going on at -
'

..

30 .; depth, so:that is ny| main;cbje,ction.2
-

, .. t ; n s! / 1 .r+

_

21 'O In.your discussion-of the theories by Wilcox,
, 3

22 -- !!arding and'Seely, you say on line 14, quote, their
_

231 intierpretation --

24 A What page-is this?

25- 0 - I am sorry, |it is 'on page 23, .line 14. You say,

,



.
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7' l' their int.arpretations are based o.. the deformation produced

: 2 in clay .nodels 4 by moving tin 3.heets beneath aDelay cake.
!-

i 3 Do you mean to say here that Wilcox, 1farding'and'

) 4 Seely .in their 1973 ' report relied solely or primarily on
~~

-

5 mode ls', clay ~ models using tin sheets and clay cakes?

6 A That is . how they illustrate it, and; they --~ those -
.

.7 are essentially their words . 'They use uhat 'amodnt to cookie

~8 sheets.'

9 0 .Did they not also use numerous . maps of faults , .

10 wrench faults and strike-slip faults from.throughout the
,

. or ld? ?. 11 w

12 A They used the models to- then extend the analogy

'' ' ~ " " " " . "" """ "' """ """"""" " "' *" " "' """""' '"" ~~
[C}''

14 perhaps f.11 cases , the examples they cite are -long-accepted

15 examples of- strike-s lip faults .
O 2 . Q,.

_ _ . .

16 O.' But~ they 'did use observations of strike-slip*

+o,

, . ,, ,

i 17 faulti from throt[ghout the world in their article.^

, n .

-18 - -A" ' That is corrsct.-

. - ,

i 19 0- Did,they also use radar images and aerial,

i

i',>,20 '. photography in analysin'g t.lieIehfatilts?
,, a s

, ,
,

i 21 A well, one of tec .uses aerial photography, or where
.; -

,. > n.
, ,

I 22 it is suiEable, radar imagery, to get pictures of surface
hV 23 'defqrmation that allows you to see the pattern of folds, and

! - 24 then you can relate those 1.o the deformation c1e gets in
'

i. s

l' 25- deforming a clay on top of a couple tin sheets, or whatever the
!
\

I
i

--..___.__._.____..--__________-__._._-__-.____--___._._.---._-..__...__L__.__-.__.__.________.___-___.__.___..__-__-._-_.-..-

'
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8 1 model mechanism is .

2 0 Did Wilcox, Itarding and secly also use fault

3 maps, actua l naps of fault zones to discuss these clay models

(] 4 of wrench tectonics ?
U

5 A They did in a number of cases, and in one case

6 that I am familiar with, the San Gabriel fault, where they

7 have worked that in, I wou ld disagree with their chronology .

8 I think they have nisused it. I didn' t revicu their article

9 so I didn't have a chance to give my input.

10 0 Did these authors a1so use cross-seetiona1

11 anc lysis of various stratigraphic layers in the carth, and the

12 *iay that the fault zones proceed into the -- belou the

r. 13 surface?
? |
v

14 A They shou the faults propagating up through the

15 sedimentary coher, yes.

16 0 Did their use of these sort of diagrams and

17 figures make use of data and research that had been done by

18 oil' and gas companies looking for petroleun deposits?

19 A Cer tain ly . Their work is perfectly valid for

20 oil exploration', when one is .wo'rking uith a sedimentary cover

21 that overlies a zone of deformation. You might note on that

22 that the Meuport-Inglewood zone would be in the early staces of

23 urench faulting as they portray it, without a throughgoing

24 fau lt .

25 Mow, other nodels night place it as having ._ 1 a
i
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9 ,1 throughgoing fault back in mid-Miocene and then draped by
,

2 sediment with a' slow movement causing deformation of the

i

! 3 overlying sediment. We - don't know the answer on that.

E'4 0 How did you ' reach the conclusion that their

1 5 interpretationr, were based on clay models when they used all-
~

;
.

. .

6 these other .4crts of maps and diagrams and belou-surface
..

[4

j 7 research by oil companies, and aerial photography?

8- A- They achelve strain in clay models' and then make
'

!
_9 an analogy and say the strain ~ we acheived in our clay' models

i 10 is very similAr to the. pattern one sees in nature therefcre,

'

11 the pattern that we see in nature was produced in the same way

12 ~ in'which the pattern was in the clay model.
4

- -

13 They are making analogies from a laboratory
i

'

modeling experiment over 'to what you see in natut-14

i 15 0 = You: seem . to ' argue that the concept of- wrench

- 16 - tdctonics !is -- does"not' allow for the ^more. complex faulting

-17 . that occurs in Southern [ California', and yet would you . -- based '

- ,
,

'

18 on your fanf41arity witW the article by Wilcox, Harding, and
,

M
. _

.3:
~19 Seely, wouldlyou agree that they discussed three general

1

. 20 styles 'of wrenching,.: including r simply parallel wrenching in; .
, + , ,,

.
~

21 which crustal ~ blocks nove parallel uith the wrench fault, and
; - 7 '.n,,

,
,

secondly converg'ent' wrenching caused by blocks moving'~~

22

- 23- obliquely towards the wrench -fault, and third, divergent .
;

;

f - 24- wrenching resulting from oblique movements of the blocks away
i
i

25~ from the wrench fault, and. that all three of these styles

i

i
i

-

h m y- gyy eyg e 7.--r b -w g wyc --,-,was awr,t .-we--.- g,yrw-E - d.----g- g w m- r-- s e g- - *tt*~Os'+--*-e--e e -e w v4*-w-v * * f W re P* W*e dvt*-D--+Td*dt- -t*-*e-W 4t,' W'T**
-
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10 1. - develop on .both loca1 and regiona1 scales? Is that a fair

'

2' des cription' of your ' understanding of . --

3 A Those patterns, you'are correct that they had

4- blocks, .that they moved parallel without any convergent or
,

5 divergent motions, in 'other cases , they' pulled them apart or

6 . pushed them together.

7 The styles that they- get are things that develop

8 directly above the shear zone at depth. When you extend it to-
~

9 a broad crustal region, then you run into problems, and among

'10 my ' objections is . that cne cannot' extrapolate for great

11 distances away from the fault, and attribute all of the

12- regional deformation to their little simple experiments.

13 Q In -- within the concept of wrench , tectonics, does

14 one observe in nature of series of parallel strike-slip faults? .|
& |. .

' .ThAt is a rather broad question. A series _of en !
l15 -A

, ( Y- ,L , , c

16 echelon [Ianits that 'are essentially paralle1 may . develop above
?' ~ )_ . .

: .
.

.

. 17 a zone undergo,ing, right orflef t shear in the basement, and-

;

! 18 these wou'ld have;a-stepped,.right-stepping or lef t-s tepping

19 arranhenentl- iD'o you mean that sort of arrangement, or do you
;.

^ , .
' >: q;

! s20) ,medn --:' ' '

., C . .,I ! >' '

t

c
. 21 -Q. No, :.1 was. thinking more' in terms of the San Andrear |

,
- f-_

,.
.

.

! ~22 fault, the San Jacinto fault, 'the Whittier-Elsinore fault, the
( -n

V 23 - Newport-Ingleerood OZD fault L zone, the Palos Verdes Coronado'

i

| .24 BInks faults, - and. the San Clemente fault being parallel utrike-

25. slip faults which are wrenching' the blocks between them.

;

- ,

r,.9- yw__g, v+ .,emy,. -r#y..-.g-c- , ,,,,m --9 ..-.*y..a,. ,,.,.,p..,.,,,cw,,,i-,r,. r ,, , ,.y ac -,r,,,,n g,,#,,e,,e..g.- , - - p.
-
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11 1 Would you agree that these- strike-slip faults would'

'

.2 Lbe wrench faults under the . definitions used by these authors?

3 MR. PIGOTT: . I an' goir to object. I think that
I-

4 Mr. Ehlig has , or D :. Ehlig has' made his statement as to what:,

5 he considers to be wrench faults. I don't think it is up to
1

6 . Dr. Ehlig to substantiate ~ what may or may not be said in an

: s

7 article. If_Intervenors have a case'they want to,put on

8 through an article, I t%nkcthere are other ways to do it,

| 9 and .'this -is not an appropriate onc.
j

|. 10 MR..uttARTON: Mr. Chairman, I would first;ask for -

; 11 the basis of the objectiora, and secondly, I think this

12 question is very straightforward and direct and asks' his

-

' 13- professional opinion, 'thich he is here to testify as ' to, ; the

14 particular features and what they are. It is 3 totally.

, '
15 appropriate question.

3 A.., .. . .

s.,

.16 MR. PIGOTT:' IIe is not asking for an interpreta ~
~;,, - -,

.

J

17 tion. IIe ris asking- for 'a confirnation of what is said in an
. . .

| 18 article and that! can. be.done in a number of ways, the worst of
.. . .

. .4++

19 'which is to ask somebody what he read in.it.
V
I ' , 20,

. ; - ),., .. .
i'' JtIDGE ' KELLEY : I'did not hear it'quite that way,

,
,

|- 21 Mr. Pigott. - I.-vou l,d aggee .with' you, and 'a coupl' e of questions
L

-

,

22 before have been asked, do you agree that, and such, and has
T

v 23 read a long description, that'it was. in the article, ..which I

24- think is not the thrust of what you have here anyway.

J 25- The question' is phrased in terms of do you agree

i

,, -
. :.,,. . - - - , , - - , . . -
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12 1 that certain faults or certain types of -- can bc

2 characterized in a certain way, I think is a legitimate one.

3 Could you rephrase it and --

(] 4 MR. nARLOW: Certainly .
LJ

5 JUDGE KELLEY: -- enunerate your faults ?

6 nY MR. BARLOW:

7 0 Dr. Ehlig, would you agree that the series of

8 parallel strike-s lip faults , from the San Andreas fault to the

9 San Clenente fault, are strike-s lip faults?

10 A You have just stated that they vere. In the case

11 of the Palos "crdes f au lt, I knou of no evidence or no proof

12 that it is in fact strike-slip. There is evidence of

em 13 reverse novenent in the Palos 'r rdes Hills, uhich I ane

U
14 familiar with.

15 ' There are a large number of faults of varying

16 ages that are northwest-trending, uhere ne do have data with

1. regard to .the. displacement on the faults . ' Post of then tend
.

18 to have right slip, or sho" evidence of some right-s lip

19 movenent a long .then.

20 They. have not all been active simultaneously.

21 They have not been.necessarily all part of the plate boundary,

22 and may be secondary faults. Sone have been part of the

)
\i 23 plate boundary at one tine. Others are part of the plate

24 boundary at another, but within that -- those reservations,

25 yes, I would agree.
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13 1 Q Thank you. Uould you agree .that wrench fault

2 Itectonics involves both extension and. compression, complex
~

. .

3' ' secondary f aulting, and co-existing normal faults, reverse
,

.

faults, and dip / slip components, in addition. to the main-
'

4
r --<. . .

. .

,

.5 strike-slip wrench fault?
.

'

,

- .

! 6 A Obj ection . . Compound, complex, and general'ly

: 7. . unintelligible . >

8' MR. UlfARTON: Th,e question may be n'intellig'ible -

9 to Mr. Pigott. The question asked, does he ' agree .itith this _

i

,10 particular statement, and the statement runs. through:a. series '
;

11 of things' that a11 have to be agreed- to. I think it is.a
^

;

j. *

j 12 perfectly ~ appropriate question.
'

13 MR. PIGOTT: It is still compound, complex.

14 'dUDGE KELLEY: Could you break it down into
.- . ..

15 pieces,7 - 3,
,

- ., ;., ,

: n .- ,

; -16 ff. . MR. BARLOWi| Certainly .
j

-

'' *

}c.
, ,

^

17 BY_MP,) BARLOW:, _
,

;
-

''

, .
~

.

18
, ' ,

-y . . .

,
. Q- Dri Ehlig, would you agree that within the ~

,

' . s , . ;

19 concept of wrench tectonics as described by the three authors.
,

! . . , 'ij . 4
- ki 1 1[ :

'*''4 A ;?
''20 who you"have referenced iri your testimony, that' wrench fault1 - >

' 21 ' tectonics , involves complex secondary faulting?
,_ ,

- - t

~

22 A I believe t.sey borrowed that directly from Moody'.

23. and 11111, and Moody and ' Hill- came up with 'a scheme. that was

24l a kind of panacea ~for all' kinds of deformation. They worked
,

. 25_ cut ways in which they could get. every type of deformation we.
~

a
.

-r- -e-+ ' - +--F<wt-v c-* +w'-i vwww r ~wre --'*we +e-ve*+-r-d *-etv--+t- -+ w w - - ve t - w v -t -- E w w = ( - - w t - m v e -- + w -t * --+w 'r -*, -,-r- m +-e
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14 I see, and that is one of the objections I have to the theory.

2 Unless one looks at the datails on a loca l basis , |

3 one cannot conclude wnether or not something is the result of

4 complex motion in a right shear sy7 tem or a left' shear system,,

5 but yes, as the theory was wvrked out by Moody and Hill, one

6 could get any type of deformation one uished out of it.

7 0 would you agree that a main strike-slip fault can

8 be accompanied by co-existing normal f aults, reverse faults ,

9 and dip-slip components ?

10 A They can be accompanied by secondary faults of

11 various types, yes.

12 O Including normal faults and reverse faults?

e'- 13 A That is correct.

O
14 O Do you agree that the Newport-Inglewood fault zone

15 could -- are re supposed to uait?

16 MR. PIGOTT: i.am sorry, could we have tha

17 question again. It is there was a distraction there.--

18 JUDGE IIAND: Yes, and I think perhaps we might

:

19 wait for a moment.

20 ' JUDGE KEIJIT: Indies and Gentlemen, we have been

21 asked to clear the room. Conveniently, it is the lunch hour.

22 Apparently there has been some sort of bomb threat. I don't
-

C' 23 kno7 -- that is all I kno-7, but if we have been asked to, cat

24 lunch. So, I would suggest coming back at a quarter af ter ene,

25 if the room is s till here.

(Recessed at 12:15 p.m. to reconvene at 1:15 p.n.)
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1- A_'r T E R,N O,O,N SESS I,O N_

_

'

2 JUDGE KELLEY: We are ready to resume.

'3 Mr . Bar low , before you start, let me'just ask you

4 a couple of questions about the scope and' intent and time of

5 cross -examina tion . I note that on your cross-examination'

6 plan, you reference some nine dif ferent areas into which you

7 wish to inquire, and I don't believe you have finished the

8 f' irst one yet.

.9 And looking down the road, I am . beginnincj to . run

10 into a little bit of concern about time. You and Mr. Wharton
.

11 and all parties have to have. time to ' cross-examine and make

12 a. case, byt we do have ;to pay a . littic attention to how time .

13 is' going, and that is just a general observation wlth regard

14 to how you.might be a little selective 'with questioning''. .
~

-Behondthat, let me just-ask you as to Dr. Ehlig,15 .i
; g 3., . ~

4

|- 16 would you have an estina'te of about how long it may take 'you-
' ' ' '.i .

17 to complete your cross?
'

, ,

18 NR.-BARLOW: 'I imagine it will take about an hour.
~

e

'i ., .. .

{ 19 fundE KELLEY: Oh.
M -''. .,

.,
.

'
'L .[

i"
t

.4 .

li f Ut... BARLOW : It is' possible it would go longer,120' ''
4

21. thou@, ' maybe . an hour- and a half . It depends on the answers.

22 JUDGE KELLEY: Don't have any problem with that.

23 I was extrapolating from one to nine,' and thinking it looked.-

24 a little ' bit longer, but --

25' PR. BALLOW: Well, sonc of that outline is also

,

I

. . , . . . .. # , . - = - . - , _.-...-,J._ . . ~ ~ _ . , . . , ,..,._,r. , ..-, ,..,_. - -,, , ...
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1 : f or Mr . IIca th , so --

j

2 JUDGE.KELLEY: ' Very well, why don' t you resume.

3 Whereupon,

. 4 PERRY L. EllLIG,

5' the witness on the stand at the time of recess, resumed -

6- .the stand and, .having been' previously duly sworn by the
,

-7 - Chairman, was examined and testified further as follows:

8: CROSS-UXAMINATION -- RESUMED - ,

9 BY MR. BARLOW:

10 O- Dr. Ehlig, are you familiar with the testimony by -,

11 Edward !! cath in this proceeding?

12 A Yes, I am.

.. f. 13 0 Are you aware that 'in his . testimony, he describes

14 the OZD as being representative of wrench-style tectonics?.
,

JA.;: j tYes, I am.15 -

.-

~

Q . Am I correct .in understanding that you disagree16 ' . . . , , .
.. ,

s7, ,

: *..r. . ,.

17 with Mr . Itcathi .:+[
, _ . '. - | ~, ,

l13- *A I don' t really disagree with hi: .. I don't
'' .

. <,
,

ll
, <. -persona,s. y prefer to use the - term " wrench style", and I don' t19

.

,

'

(c y r..,,
-

.,
: ,

' ' 20 feel that the zone 'th t 'is%'the entirety of the OZD all

21' . the .uayy alongl its' length necessari.ly .shows evidence of right

22 or lef t slip, in this case everybody is interpreting as right

'23 slip, but I don't necessarily feel that the entire zone shows

24 clear-cut evidence of that sense of shear.

25 .Q- Is part of 'your concern with this a matter 'of

.
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1 definition of terms? I mean, would. you be more comfortable

2 with the -- with a description of strike-slip faulting, rather

3 than wrench faulting? -

'

4 A .I' prefer that. However, my concern 'is more that-

5 I have not seen what I would consider conclusive ' evidence -that
.

/ 6 the zone.is everywhere marked by right shear, th'at thereLis --

7' that ~ there is indeed a throughgoing fault along the trend all

8 ~the way along, that is ' referred to as the OZD.- ,

9 to I'believe you said earlier that it was difficult

10 to go on field' trips offshore from San onofre to investigate

11 the surfacc expressions of the ,SouthiCoast OZD,'.is that-

12 correct?

- 13 A- one cannot see it from- the -- from above the

~14 . sea surface, and.I don't do. SCUBA. diving.
,

. ,- 1

15- E Q ". Is it' trtfe that, according to your testimony, that# .

<- - ., a. ,

16 the' area |n$w occupied by_ She San Onofre reactors and the:

c . L
_

-

area'.'off.7 ore,'uhich has..been designated the OZD,.have been. h17

'and ube hN sea level.?many times ' during the past few! ,18 abov
<- y .

19 smillion years? . ,< ,-,

9h jp 'n' '' '
n 4: . ', f - 'n .s s.,

20- MR.-PIGOTT: What do we mean by many? .It is a

litthd,hitof-a'deherakized--:21

22 BY MR. BARLOW:

. 23 0 Well, perhaps you could quantify for us how many

24- times in your estimate the --

-25' A If we go back to approximately 15 million years
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1 'ago, right af ter the ' San Onofra breccia was ' deposited, the

,

-2 area vent belo r sea level. It remained belo r sea level until

3 at least -- continuously, until at least 2 million years ago.

. 4 Now, depending upon the location on San Onofre

5- , Mountain, as. the area rose relative to the sea level, the

6 shoreline oscillated because of ' changes in sea level

7 associated with glaciation and deglaciation, so that there

8 were some oscillations .

9 Right at the plant site itself, I don't know how

10 Emany times it has been exposed by glaciation with causing the

11 lowering ~ of the sea level and then deglaciation raining the

12' sea level, but -it'is probably .on the order of three or:so -

. 3 13 times.
.

.

14 0. Could you give:us an. estimate of the most recent -

6 . # .

E

15 time during' whichlthe, sea . level was, further of fshore, nearer

16 the'OZD or?,the sheif edge'?s-3 ,y

The mosErec' nt time would be during' the midpart17 A. e

~18 ' of the Wisconsin ' glacia l' epoch . That would be about 20 to
- . ., ,

,19 23 - 20 to 23,000 years ago, is a commonly accepted value
L k , ;.| |, ' ,' ;* ' '

> ,
_

'

'20 for the lowest end'. At' that ' time, ' it was about a ' hundred

' '

.21 meters . lower [,tifian it is| today, or a bit over 300 fect' iouer

22 . than it is today, so it, would be very close to the OZD at

A
V 23 that time.

24 O This puzzles me. I havelheard other' presentations

25 ~ by. other consultants:.'to the Applicants, uhere it was noted

.
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1 that the sea level uas out near the shelf edge 13,000 years

2 ago. What is the discrepancy there?

3 A There is no discrepancy --

4 MR. PIGOTT: Objection.
U)

5 THE WITNESS: The -- I mentioned the louest stand.

6 Sea level stayed relatively ler until about 11,000 years ago,

7 and then rapid deglaciation caused a rapid rise in sea level

8 between 11,000 and 8,000 years ago, so it would have

9 migrated -- I gave you the furthest out position, it then

10 migrated shoreward, slouly, until about 11,000 years ago,

11 and then started a rapid advance touard the present coast.

12 BY MR. BARIDW:

r, 13 o I see, so until about 11,000 years ago, the sea-

C
14 level uas close to the OZD, is that correct?

15 At, well, it would -- you uould have to 'look at the

16 maps , and particularly the subsea profiles to see where the

17 old marine bench is. It-is quite a ways offshore, but whether

18 it is midpoint.betueen-the two, I -- the shoreline and the

19 OZD, I really couldn't say now without looking at a profile.
, >

. ,

20 Q Uhen the sea level was further of fshore, wou ld

21 you expect that the creeks in the area vould cause the

22 deposit of layers of young Holocene sediments, in the area
,. ,

i

> 23 that is now beneath the ocean offshore fron San Onofre,

24 between the reactors and the OZD?

25 A During low stand of sea level, San Mateo and San
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1 Onofre Creeks domcut their channels, .and were depositing at

2 -a position of fshore and carrying, sediment into the - ocean. - Now,

3 the ocean would redistribute it.

H .4 Only during a very low stand might the creeks
.

5 spread an alluvidl fan out over the old shelf, of f to the
>

6 sides. Now, _ I am not sure what you are ' driving at there, as

7' to the location, whether _ y'ou are talking about non-marine and

8 marine sedimentation.

9 0- Well, the intent of my. line of questioning is to
~

10 try to understand hott a scientist would go about analyzing the --

11 any evidence that might be available for surface faulting.

12' along the OZD. . . A scientist of contemporary time, looking at~

'' '"" "*" """ *""*"' ' ""'*""*"" '"" ""*""" ' " """""' "

. CJ
14 this fault, <whether it is_ a strike-slip fault or not, how

-...

15 repent lhe: thovement ;was,fthis sort of thing, and' in that -
.sn

' ''
, ,

f d' _ ,. ._

',

context,.. I'would 'like to ;ask you, r would you agree that u en a16 - -

% '

-17 fault' zone is beneath the ocean, that' it can be covered with

,f ;, e ,b ~~

,

=18 young saturated sediments'of sand or mud that would tend to

719 ~. ' obscure' surface rupture evidence on it?' s
t,; > V ' ; . ,1 , . 1D J .J-'

, , .,

.20 A If it is in an area where the surface was very
,e +. . ir

,

21 flat on the sea floor," yes . -The OZD is right at the shelf '

~

22 ' . break,- and well, it just depends upon what part of it you

A>- 23; _ are Llooking at,' but LI think you ' would have .to get to ~
,

'

24. s pecifics'.

There is no easy .way to answer that'one. If you25 -

.
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1 looked at specific profiles, one could say.

2 0 Do you agree that of fshore from San Onofre, along

3 the OZD, there are layers of sof t saturated sediments on the

4 surface of the sea floor?

5 A Just in from the OZn there certainly are. Right

6 at the OZD, if you are talking about the shelf break, in places

7 the bedroch is exposed and a number of the dart cores picked

g up bedrock.

9 0 But bet' teen the OZD and the reacturn , there --

10 it would be -- tend to be covered with sof t sediments ?

11 MR. PIGOTT: I am going to object at this point,

12 unless we can tie it into Dr. Ehlig's te s timony . He is no'r

,- 13 getting into the precise interpretation of the sea floor

'a
14 offshore of San Onofre. I think that is probably better

15 handled in Dr . Moore's testimony, which is admittedly in a

16 dif f erent contention , but I don't believe this witness is

17 necessarily the be'st witness to be asking about precise soil

18 types in the various -- right at the vicinity of the OZD.

,19 MR. WHARTON: Mr. Chairman, on this issue, the

20 witness has testified as to one of the bases for his

21 determination of the size of carthquake is looking at the

22 amount of sarface displacement, and what vould be expected --

) 23 JUDGE KELLEY: Where is the testimony loca ted?

24 MR. WHARTON: I an just looking for the pages

25 right now, and I am just -- they don't jump out at me.
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1 MR. BARLOW::- Page 21 at the bottom.

2 .MR. WHARTON: 'Yes, page 21, line 23, one, the :

3 absence,of extensive and/or throughgoing. fault ruptures inL
.

' 4 the near surface etrata along much of the OZD was ' typical of
~

.

~

5 faulting , associated with earthquakes of less than M-7.. This

6 is one of the very bases that he determineck the maximum'would-

:

'

7 be seven . What Mr . ;Bar low's line of questiosing goes'to is-

8.- the fact that because of surface sediment [ build-up and the
,

9 depth of surface. sediments , that tho'se particulAr. e:ictensive
.

10 and throughgoing fault rupturesnin the near surface: cannot be

11 ~ observed, because they are covered, and-I think that is -- i f
,

12 that is ' what he is testifying to, it the basis.of,;.the..

._

13 very. basis of what -he is saying, and I think he should bo able
'

q .

y. -
14 to get into.-that.-

. .

^ . , , . . . : > .
.

Proceed,
.

JUDGEiKELLEY:,, Objection is overruled.15' .% 4 , +
,

t , ,
; -

,

i h .
+- ~, j - 4' \* * |s,-

' '

.; 16 Mr . < <.Bar low .
^ '' ~

,

.u , __e.,

;> ; r_
"

BY MR.'BARfAW:17 k,, -
- -

, Q' Cot $1d you; ans'wer my question, Dr . Ehlig?'

18 C

' 19; ;s I ~ A[ / Would. yott repeht' theiqhestion?I~ ~

. .

t,e s.
i

20 0 Would you: agree that along the _ sea floor. between
'

21. the Man 1 Onofre' reai: tors'and the OZD < chat the -- any fau lting

122- there would tend to-be covered .with layers of sof t, saturated
. - - .

. . 23 young . sediments ?

' 24 A- I would certainly agree that they are saturated

25 and soft if they are ycung sediments. One can see at ~ least
;-

{ '- 4-- Mvg * e ewy 3 .%+g,, -g ,y- -m W g -q gva p ~r W' * F'MC'9 wra.+,:: .c y ,, . -h,, gw - ,,.y-9.y,,g ,9 - - +
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1 two generations 'of terrace deposits on the sea floor in that,

.
2 area, and Dr' Rop Schlieman. has presented testimony on the.

3 ' ages of those sediments . -

41 Q Okay. I would like to turn to another ~ line1 of

i 5 questioning, if you could turn to page '21 of. your testimony.

6 First of . all, on ' line 17, -where you refer to the

7. maximum earthquake likely to occur along the OZD, would this

8 be -- ar'e you familiar with terms' that have been used that are
*

,

9 discussed in the Intervenor's testimony, and many other_

10 places, maxinum credible earthquake, and maximum probably
'

Are you familiar with those two ' terms ?ll carthquake?
~

12 'A I am aware 'of those two. terms , yes,

,

er uould you equate |your term13 o would :you assign --

14 maximum earthquakeC likelh with either maximum credible'

..
. . . }r

15' earthquake, or maxirium probable earthquake?
,

,
,x - 7-'

Iswould' tend) $o_ equate it with maximum credible.-'
] 16 1At -

s - ..

17- I aitt not sure hat there is a significant difference bet' feen

- 18 the tuo, 'wh'ent'actua'lly' Ariplied to a situation such as this,
~

, ,. . ,. . .

- 19: .bsing thd criteria, thak:I l$ ave used;,

,

.

- 20 ,0, .Does, likelihood indicate some degree of
..t ' ).

.,5 ,

21 probability?-

22 MR. PIGOTT:, Objection. I believe that we 'went-.
,.

'

' Os. over this ground rather thoroughly this morning. ~ It is-
!

23.-
,

- . 24- : asked and answered.

25- .MR. WHARTON: -Mr. Chairman, could I ~ask for an
.

e

'
n , - - ,- , , , , , , - , , , - , , --,,n,..,,..~w- --r, -,n~ <,m - , - . - , .,- ,---.,,,7- m
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|
i of fer _of proof from Mr. Barlow on _ this line of questioning to

'

i

2 - see how it dif fers from''that I was_ talking about this morning -
*

-

i-

3- JUDGE KELLEY: I think we ' can pursue it. a little

'

.

4~ more. jI do think this 'is ' an extremely important thrust here,

5 - as to am'ong other things, to distinguish bebecen terms.of L

; 6 art and personal preferences in language,,and I think that

7- should be spelled out as c1carly as possible, so:go ahead,

'

'8 Mr. Barlow, not at exceedingly great ' length, but go ahead for
.

i

9 a little bit.
L

'

10 Mn. BARLOW: I. am trying to hurry.

'

11 ny PR. BARLew:
;

12
~

Do you recall the questi~on, . Dr. Ehlig?O,

^

I 13 .A - well', would you. repeat it? I don't.-

.O-
14 0 ~ D'oes , the use of the term " likelihood" imply'some'

, n- ,

*
,

J , . ni s , . %

15 degree of Jprobability?. ;||
. t ,

, ,

16 ' h2 Yes , it does . #*

; ,
, ,

17 0 Thenswould ,yoh term. maximum .carthquake likely be

| 18 interchangeable with'the ter m "maxinum probably earthquake?""

"
~[y . h '-;.. , That dould 'be rdasonable substitution of words,|#19

,
, >, ,.. ,

20 yes.., ,

4 m ; rp q9
-s .. ,

-

' 21- 0. Thank you.

22 ' JUDon KELLEY: -May I' just come back in on this,
1

23' Dr._Ehlig? Do -you also equate maximum credible with maximum
t

: 24 probable?

25 THE WITNESS: In hhis terminology, yes..

.
_

T '"8I' N MT <7 M' Y ' T if p1'F''s % 1Fr'--g 75Mt'+-+ f M 1 M'W -- --y4*' '-7=--P'3 tri"'W+*e'"Fg-*@W w"P 4''T 6T "'"9FFTT"-'*'319d*"-T-T' T' NPeW-'M"r-7 9 +*M*- 4We t+e Wa7 =+M+"''F'*
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1- JUDGE'KELLEY: Because in ordinary English, it

~

; 2 .seems to rne that those are not the same, . in fact, they seem to

3 me to.be quite different. Now, if that is the way; you want to

4 use the term, you certainly can do it, but I would have
>O

5 . guessed from a layman's 'standp'oint that if someone told 'me that

|. 6; '.the maximum credible carthquake along a certain fault was

: 7 seven, he was ' telling me that yes, it is conceivable, but it

8 isn't likely, whereas ,, if he said that -the maximum probable

: .
.

9 uas , he was telling me, yeah,.. that ' probably will happen

10- within some time range. And those to me are very different

!

L 11 things.- ,

| 12 Now, should I :for purpo es of your testimony,
,

13 equate the two?

THE'UITNESS: Not in the. context that you. just14 .y- -. .

,

.

~

_

15 put.them? (I wouId sa'y .that probably the highest value one'
.- q, .

,

. .h . .

16' .could, possibly, expect 'would be a 7. I' don't expect'that to
;

u ''
~

.
. > u. .

-

17 be the~ maximum vhlue.' IJ. expect a someuhat lower: value to be
-

18. the hiaxi$tum',twhetiher" that is 6.5 ~ or 6.8- is another ~--
_

-

4 3 - ,. - .
,

(-
g -,- . , . ,. _.

, it 19 . obvictisly, Tmy' technighe _of(edalIta' ting earthquake _ probability
i

20 or magnitudex probability and credibility is' not a type"of
,

, ,
,

| 21 technique ~ that will allow one to establish a precise value.

L -
.

l 22 it is imprecise. The only thing that ~I would try

23 ' to state. here is that I see no evidence for a magnitude as
'

24 -large 'as seven ' having. occurred on the zone, in that I don 't

25 see features , that I would expect, to be caused by such an earth-
.

;- quake.

.

8

" --x- ~ -+ -ww - -g , + - ~ 4 , , ,.,e,q ,,y , , ,,,__.. , ,,_ ,,_,,,,,, , , , , 4 __ ,
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.tp #~9 1 JUDGE KELLEY: I have the sense.you'and I are
,

,
. . ..

2 talking about two different things . IqthinkSI understand
~

3 this differentiation between 6.5 and 7. - What I have difficulty
, .. . . , r.<

r' 4 with is what terms does o'ne empley'when one wants to talka
.> , ,

c '

L;> - >, ..
~ ..first about what 'oufthink'probably will ha'ppen as opposed5 y

6 to what you think is . conceivable or .is credible, if you will.
,_ 9>

7 Those are different things , aren't they, in -your mind?

8 TIIE WITNESS: That'sLtrue. And.if you were to
,

<

9 ask me what-do I feel is the greatest magnitude earthquake i

10 I would expect in the next thousand years along the zone,

11 then I could give a fairly precise answer. as far as my own

12 expectations go.~ One problem that I have . dealing with the ,

13 zone offshore from San Onofre is that I am not certain that,

14 Ute zone is' particularly active at the present time. I k'now
~

15 it has been active in the geologic past. I would feel more -

16 comfortable if I were being asked about the Newport-Inglewood
f

17 zone of deformation because there we have had a . 6. 3 and
~

18 certainly one might anticipate another 6.3, though I would

19 not anticipate another 6.3 for several hundred years in the

20 same location.

21 I just don' t know -what the. activity is in the

22 offshore zone in the present regime. Now Ed IIeath will be
'

(/ 23 testifying on the basis of. his studies. Nothing that I have,

24 seen says-it is particularly active.

1
25 MR. WIIARTON: Mr. Chairman, I might raise this

i

_ - _ _ - - - - _ _ _ - _ - - _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ - _ - _ - _ _ - - _ - - _ - _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ - _ . _ _ _ _ _ _ - - _ _ - _ _ _ _ _ . _ . _ _ - - _ - _ - _ - _ - - - _ _ _ _ - - . _ - _ _ _ - _ _ - - _ - _ _ - - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ . _ _ - _ _ _ .
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<

3 issue now that we had talke'd about. collateral estoppal this
a ." , c r

2 morning. I think one ofLthe. areas we"|are getting into the
, e

3 . collateral estoppal is tite' casic finding,, the explicit finding'

4 that was made at the construction ' icens'inc[h' earing and thatl

b^ . ,. .,

was -- we don' t:hhve;any p~roblemS15h li'dentity?of. parties5
.

~

6 there becaase this particular . decision. stated 'in the Staf f
- ; - q,.,

7 comments on res judicata and collateral estoppal, and there

g the' Staff cites the record of the construction stage and

9 says from these explicit and implicit ~ findings, the Staff

: ,

10 concludes it would be permissible for the operating stages

11 to relitigate the evidence-- it would be impennissible to

12 relitigate the evidence then relied upon regarding inactivity

13 of Cristianitos fault and - the basic characteristic of the

14 OED as an' extensive linear zone of deformation at lesst 240

15 kilometers long, extending from the santa Monica Mountains

16_ to at least Baja, California.

, 17 The testimony that has been submitted, and' the

]g testimony being given right now appears to be an effort to

19 again segment the OZD into three different sections and

20 treat'them differently. I think the. finding was specific

21 that it is an extensive linear zone at least 240 miles long-

22' and, for' purposes of hearing, we have to treat it that way

23 -- kilometars long -- it would be treated as one throughgoing-

24 fault. That is the way it was treated before and I . think

25 that is the way it should be treated now.

,
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1 JUDGE KELLEY: Let m be sure I am. following you.

2 Are you quoting from the Staff's memo?

3 MR. WilARTON : Yes. I am quoting' from the Staf f's,

,g who is quoting from the transcript. It's.on page four of the7 ,

L.)
5 Staff's submission 4on the comments on res judicata and

6 collateral estoppal.

7 JUDGE KELLEY: I have it now. Can I 100k this

g over just a moment?

9 (Pause)

10 JUDGE KELLEY: Mr. Pigobt, would you care to

yj comment on that? Let me take a step back. You are directing

12 this comment, this objection to a portion of Dr. Ehlig's

13 testimony, is that correct?---

L)
j,g MR. WilARTON: Yes. It probably will con e up again

15 witn the use of hypothesized OZD, but it is also at this

16 p int Dr. Ehlig, my understanding of his testimony just given

17 was that he would prefer to look at the Newport-Inglewood

18 zone of deformation for purposes of activity and what he is

39 looking at. But if you are looking at the South Coast offshorn

20 z ne f deformation, he has some problems determining whether

2j or not this is an active fault.

22 Now the question of whether or not South Coast

23 ffshore zone is an active fault and connects with the Newport"

2,g Inglewood zone has already been settled in this matter and

25 we should not be relitigating that now.
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1 JULGE KELLbhi But you are not re' ferring, fors

> .

2 purposes of clarity, td a ythi'ng he sa'id. in his direct testi-~ '

,,

3 many?
s- ~

s ._.

4 MR. WHARTON: ANo; I(am referring to the statements.,

'

5 that he had just made in response' to one' of your ; questions.
i ,

6 For. purposes of -- I guess it would be for purposes of a
C ,

-

; 7 motion to strike, would b'e! to strike any testimony that is

3 stating that. the offshore zones are separate zones, which he

9 just seems to have testified to. I don't-think we should be

10 getting into that, nor should we~ hear evidence .about- that.

. 11 JUDGE KELLEY. Mr. Pigott?

12 MR. pIGOTT: Well, first of all, Mr. Wharton was

13 not active at the construction permit stage and so I will .

14 assume that he is not deliberately attempting to mislead the -

; 15 Board with respect to the findings and the status of the use
L a

16 of the OZD and HOZD. But very clearly the Applicants have

17 never accepted as a matter of substance the throughgoing

1g nature of the offshore zone of deformation.

19 If we go back to the construction permit, you will

20 find that it was continually called at that time a hypothesizeti

21 zone because there was an effort not to litigate the underlying
. ,

22 geology but rather to assume for purposes of setting design

~

23 that it was in fact' a throughgoing linear zone of deformation.

24 We arq not attempting to- relitigate that particular question

25 at this- time and it does not appear in any of the issues.

;

. . , . . _ _ _ _ .,_ _,_ , _ . . , . ,_ ,,_,,.m. . _ -.m. ._ -, ! .-
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1 llowever, we are . litigating wh' ether or not a maximur.

.

2 magnitude MS 7 is appropriate "for, this zone;of deformation and

.t

3 in doing so we have examined. the geologic haracteristics of.
,

I
4 those -- of that zone as they actually exist'and not under.

some hypothesis'.} Now we ,are;not lookidg, agaih, fin m'ubit the5
,

6 same manner as the Cristianitos,. we are not looking for this,
1; e r, * ,

s
, . t.t> v . ..

7 Board to undertake a determination that the zone is in three

g segments or that there really is no zone or that there is a

9 zone. That is not an issue.

10 But we do have to look at the characteristics of

11 the zonc and the characteristics vary from portion to portion.

12 It is 240 kilometers long that we are dealing with. And.it-

p 13 changes from, as you move from northwest to the southeast of

J
14 the zone. And those characteristics are being discussed, - but

15 I think you dll find they are being discussed without drawing

16 the conclusion as to whether or not they are in- fact connected..

17 We are asssuming as a part of the earthquake potential that

18 they are connected. But we are not trying to litigate in'

19 this proceeding whether or not that is,the fact. But we are

20 setting forth- how the characteristics change from one end to

21 the other and the of feet that that has on the earthquake .

22 generating capability of the overall zone.

'23 JUDGE KELLEY: Are you not' submitting some evidence

24 on particularly these seismic profiles, if I am choosing my

25 term correctly, that have some bearing on the, characteristics

. _ _ _ . . . _ _ _ . _ _, , . - _ _ - . . - _ _ _ .2
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1 of the OZD? - c _
-

,

'

2 'MR. PIGOTT: 'Certainly.
.

*

*

. ^ , 9,

'3 JUDGE KELLEY: 'Is' therclnew information which you -
-

-

4
_

,

{} are proffering which has a be'aring .on the statement that Mr.

. : . ,

; 5 Wharton is obje,,cting to? .
, . . - . - -

,

f, ,;
'' ' '

:
. .

6 MR.'PIGOTT: Well, what I am objecting to, first
' - r b ,~

'

7 of all, is the absolutely incorrecE misch'aracterization --

8 total mischaracterization -- of a finding of fact coming out

9 of the construction permit stage. That is - just not correct,
,

10 for a beginning. That is the first vice that I address.
,

11 When you ask what our testimony is, we are not

12 attempting to litigate whether or not it is throughgoing or

13 whether it is blocked off. 'We are litigating its earthquake
' bes

14 capability and doing so by looking at the various geologic
~

15 characteristics throughout the entire length of the zone.

16' JUDGE KELLEY: Yes, but what"I am asking'is if

' 17 we have significant new information,: maybe information that

18 is perfectly consistent with what was in the prior proceeding,
,

19' but if there' is new information and' it is relevant, that seems

20 to me that has a bearing on whether or not the statements

21 of the kind Dr. Ehlig made would' be admissible.

.- 22 MR. PIGOTT: The only new information that would

23 have come forward would probably be additional detailed

24 information showing that in fact. the various segments do not
.

~ 25 connect. And that would be fron -the new seismic profiling.

.

Tu c- c - - - - .r- P er,- :' w 1* " + - - $mu y ( ,&- +=r -*w - 7F y----*'F- m
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1 But we are not putting - ' t
,

'i

2 JUDGE KELLEY: -That is exactly'what I am asking-

3 you about. That's whatII want to know.,
~

4 MR. PIGOTT:' -But' we 'are not pushing that. . We are

'still 'for purposes; of ; earthquake generation { purposes .kssiuming5
.

6 that .the three general a eas are not disconnected. We are
; i

-

q.

7 assuming that they are connected. But we are also saying that

8 because they are different in different parts, you have to

9 take that'into consideration when looking at the earthquake

10 potential of the overall zone.

11 JUDGE KELLEY: Mr. Wharton. -- let me go over to

12 Mr. Chandler. You started all this by writing a memorandum.

r-)- 13 MR. CIIANDLER: Mr. Vogler wrote the memorandum,
g ,

14 sir.

15 JUDGE KELLEY: Well, there is a quote'here from

16 the J acensing board decision. In its context, was this --

17 well, you lead in by talking about explicit and implicit.

18 findings.

19 MR. CHANDLER: Yes, sir.

-20 JUDGE KELLEY: And then you pick up a quote.

21 The notion that the OZD was a long, continuous fault, was

22 that an explicit finding? *

23 MR. CHANDLER: Yes, sir. There was an explicit

24 finding by the Board, I believe I have identified the finding

25- numbers on the prior page. In Finding No. 61 of the Licensing
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1 Board decision, which is. LbP 73-36, 'found'at 6, AEC 929. At

2 943, the Board explicitly fou'nd that, the appropriate geologic
'

. . .

3 model was that set forth in the Staff safety evaluation report,

r^3 4 It then made reference back to its finding 59', which is at
V

5 6 AEC 942, and it quoted a. summary. portio'n of she statement
' s

, .. ,

6 out of the Staff safety evaluation report, in particular,
. (

-

7 the characterization of the geolo'gic 'modsl' set forth in the

3 USGS report in Appendix C, from which I have distilled the4

9 quotation chece, die explicit finding from the Board being

10 it is an extensive linear zone of deformation at least 240

11 kilometers long extending from the Santa Monica Mountains

12 to at least Baja, California.

s 13 JUDGE KELLEY: And is it your point, Mr. Wharton,

U
14 that extensive linear zone of deformation means extensive, -if

15 you will, continuous linear or is that not it?

16 MR. WHARTON: I believe that that is what Mr.

17 Chandler just said, speaking from the Staff. It is in the

18 safety evaluation report at that time. And that is what we

19 are saying and that is what -- we don't want to relitigate

20 whether it is continuous, extensive, 240 miles long, or

21 any of that. That has already been decided.

22 MR. CHANDLER: If I may, let me just stress the
(-
(/ 23 point that at the construction permit stage, as at this point

24 in timp , the Staff has not stated or equated the offshore

25 zone of deformation with a continuous fault, as Mr. Wharton
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3 suggested earlier. We continue-to be' of the view that what

'. tz

2 we are talking about.'is a continuous zone.of deformation.
y

We will s t into that in your case,:a
~

3 JUDGE KELLEY:
' '

.

4 I expect. ' '

,,

5 MR. Cl!ANDLER: I expect we will. ye believe
,

4 , 4i, ,

^

6 that.what,the pplicant has roposed in its. testimony is

indeed~ consistent with thh Board's finding St the construction'

7

g permit stage. - That is to say that tie use of collateral

9 estoppal would not bar the evidence that'is being . presentedr

;

i 10 by the Applicants. In the first instance magnitude.was not
. c

11 a considerttion.
1

12 JUDGE KELLEY: Excuse me?

j3 MR. CIIANDLER; Magnitude was not a consideration0;
j4 at the construction permit stage. The case was based on in-

15 tensities and ground acceleration. ,So this is indeed a new

16 . consideration.

17 JUDGE KELLEY: But you are saying that continuity-4

i 18. offthe fault was a consideration?

19 M'.t . CIIANDLER: Continuity of the zone of deforma- '

'

20 tion.

21 JUDGE KELLEY: Of the zone of deformation.

' 22' MR. CIIANDLER: Not to be equated with the fault.

( 23 JUDGE KELLEY: Would you excuse me a moment. I*

-

24 believe I have a copy of the decision.
1

25 (Pause)
4

*

. . . . - , _. _ . . _ _ . - . . __., ._. _. --, _ . , _ _ ,._,,,
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I. JUDGE , KELLEY: .. Well,"'I.'m not' going.to take the
' ' I, ,!< . .,.

,

2. time:now. Mr. Pigott,'were you iyoing . tio sa'yfjso'mething else? -
, ,, ~ , x,

3 MR. PIGOTT: Y e s', _. I r w a s .' 'With respect to the.
,-

;.w
,_,

- 4 same ' finding, which I think Mrqchandler .p'$1nts to the

appropriate finding,',and I would; refer 'that to'your; careful5
' ' ' . '

,y ,4
- ; 4.4 , . . -

6 reading on this issue because Lit ~ is rather important, but I
' . '; ,' T |

'Oy .a
7 would not some of the additional' langua'ge' other than as cited

-

8 by the Staff. 'It says, quote: The Applicants ultimately

9 prior to the hearing agreed to accept the Staff's more
~

10 conservative view as the basis for the design. Accordingly,

11 they agreed to the stipulation cited in paragraph 1 supra,

12 which specifies that the adequacy of the design basis earth-

-

13 qua'.e will be litigated in the framework of the geologic-

4

14 model set forth by the regulatory staff's' evaluation. This

15 model,: of course, is the one set forth by the USGS 'in the

16 quoted section of the report in paragraph '59 supra.

17 The Board has reviewed the information in the

18 record and the Staff evaluation of that information and finds
4

19 the Staff's model_is the appropriate one for use in evaluating

20 the effect of-these facilities on the health and safety of

21 the public. We note the Applicants ' reluctance to concede:

22 that the Staff's model is a'true_ representation of the.

23 situation. This was indicated by their effort to introduce;

24 prepared testimony attempting to counter the Staff's model

- 25 and specifically stated in the Applicants' reply to the Staff' s

4

._________________m______.____._._.__________________________________________m..m___.___ _ _ _ _ _ _ . _ _ _ . . _ . _ _ __ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ -
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1 proposed findings. We stated above the inberpretation of the

2 geologic data is susceptible t6 dif ferences of opinion and
;

3 future discoveries may well' prove the' Applicants' interpreta-

' 4 tion to be correct. Indeed, there may.have been a small

5~ preponderence of _ evidence presently in .theirc favor. The
i '

6 importance of the matter from a safety point of view and lack

7 of overwhelming evidence th'at' the Applic' ants' interpretation

8 is correct- however, require this doard to adopt the more

9 conservative position, i.e., that the Staff model is the one

10 to be used in e aluating the propriety of a .67G design basis

11 carthquake -- end of the quote.

12 I would point out to the Board again that the

em 13 model was accepted for purposes of litigating the appropriate
O

14 seismic design basis. It was never accepted for the truth of

15 the assumption. We are not now trying to controvert the

16 mo' del, but we are stressing that the model even as accepted

17 one must look at the various geologic characteristics within

18 that overall zone, and that is what we are attempting to do.

19 JUDGE KELLEY: Just so I understand you -- and I

20 am familiar witi- .nat opinion that you just quoted from --

21 you are saying that at the CP stage at least on this issue --

22 did you litigate geology really at all?
,.

'>
~ 23 MR.-PIGOTT: No, we didn't.

24 JUDGE KELLEY: Or did you just argue about the

25 model?
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1 MR. PIGOTT- Rather.'than litigate _ geology, we

2 assumed the model. In ' fhet, if .we' had .had e tb ' litigate .it it'
, . .t

3-, ,would have been a donnybrook because we j'ust simply- don't '
' s r>

~4 agree' with that' . model. ~ Butwecan;acceptLit[fordesign-p/. .

w ~
'

.

5 purposas. , t
! - | :

< i- ' i ;
.

+ -

.

m, .- <.. . .,

6 . JUDGE KELLEY: And you'did.

i 7 MR.-PIGOTT:' 'And we did., i .

8 . JUDGE KELLEY: And now you are arguing that the

9 geclogy is open in this' proceedingand is litigible as such?,

10
'

MR. PIGOTT: No. We'are looking at'the chaioc-

11 teristics b_t we are not litigating whether.or not it is
f

jurely segmented, whether.or not it is one linear zone or
.

"

,s - 13 whether it is three separate faults. That we are not litigating.
U,

14 We are assuming that it is linear. We are assuming that-it

15 is 'not blocked off. But we are looking_ at the characteristica

16 .as they change' from one portion of the zone to the: other.

17 ///

18

19

20

21

22

23

24

25

-t" = - .- +aw- ,i -% -.m - y --r- - .--r._.+g , g 9 .y p e---es he .-9--
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.1 '1- JUDGE KELLEY: . Well, we are going to have some

2 very, very tough decisions.' over the ' course of the next' who -

13 knows how long. I. am going to deny. your motion to' strike for -
'

,

- 4 a couple of reasons , Mr .' Wharton . One, it .is not 'at all

' ' 5 clear to me that there was any- ext licit findingc on this point.

1

6 .I am, as I said, Im am fami' liar'with that decision, and there
.

7 was .a stipulation as to model there, .which I thidk~ has a-

8 bearing on this. It also, seems[to me that this is not *

9 something even that the Applicants are proferring, but'rather

10 it is an answer that you got when you asked a question on
.

11 cross-examination, and sometimes you get something that| you
.

12- don't' want,. butithat is a part of that process, so cthe motion

13 is denied, and Mr.- Barlow, why don't you - go ahead . -q'
v .,.-?.

' #

14 *BY MR. BARLO.1:
>

. t.

~ .2''
% .g

O. Dr . Elillg, 5 yod ehave ' two degrees in geology, ' is,

15 - ,
,

q- , , ,

16' that' co,rrect?N . ,.s,

,, ,

. , _ .( .s

17 : A. 7That is. correct..
~'

+t. . . . " , .

' Do". i nyou have a d,egree in seismology?
..

m ->

18 0 "

, . -

a q ?. J ; L :* ?'{'a !.' v

,

'19' - A '_ No,, I do not. A
t

i - :20- ,Q - _Do youg avpy gree in geophysics?h

.

21- A No, I do-not.

22 0 Do you have a degree in tectono-physics?

O .

X/ J23 A I don't even knou whether such a degree is-

24 offered.
_

125 o Okay. I assune you don't have one, then. In your

i

6

'4,.-

"
- ..-- - ... - . - , _ _ _ - , _ . . - . . . . - _ . , , . , . -,. ., ._.- , , , _ , , _ , _ _ , . _ _ . _ . . . , , _ _ , , , _ _
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2' I testimony on page 21, .you offer a -- our method of

-2 estimating the maximum likely carthquake magnitude on the OZD,.

-3 .and l you state, beginning on page 2 4 -- excuse me, page 21,

4' ' line 24, quote, the. absence ' of . extensive _ and/or throughgoing

5 fault ruptures and near-surface strata along much of the .OZD

6 -is typical of faulting associated with earthquakes of;less -

7 than about magnitude MS-7, and then 'you go on', for larger

8 carthquakes, the high rate and large amount' of ground

9 displacement 'during such an earthquake' would favor"

10 propagation ofEfaults to the surface,'and would"a1so favor |-

11 extensive secondary faulting and lurching near_ the surface.
,

12 .Has this method 'of yours, of estimating the
.

4. 13- maximum -likely magnitude,- has this method' been established 'in
i

14 the ' scientific iiterature? IIave you published on this?.
,,f'' ,- 1 , -

_
-

= 15 - c" X''. I have not published this particular method. -On
. 1 <

16 theiother hand, there are ' lots of published articles which

17 indicate 'the; degree of ground deformation associated with

18 various. earthquaices, 'and I am familiar with quite a few of
, - g

i 19- them.; 3< ,

-4 ,

20 0 Has your_ technique .or method which you use in your
_

21 testimony for estimating the maximum likely magnitude been

22 -subjected to peer review?-

23 ~ A- In - terms of the way I stated it earlier, I

24- personally have not had my| method subjected to peer review,

25 no. I believe one can find.. plenty of excerpts in the
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3. 1 -literature that would use the same _ criteria .

'

2 O. Can you quote other authors who have established

'3 such a relationship in the scientific literature?
;

i- ;4 MR. PIGOTT: . Excuse me, could we have a
_

5 clarification? Are you talking as to .the use of the general

6 approach of Dr. Ehlig to establishing the magnitude, or. are . )

i
7 you trying to focus in on a~ particular finding with respect

8 .to this zone'and 'his location?*

9 MR. BARLOW:- Well, at~ the moment, -I am - discussing .
.

| 10 the' method which Dr. Ehlig presents ?in his testimony for.

11 estimating maximum 'likely mag'nitude,
s:

12 MR. .PIGOTT: -Okay, so you'are not.now tying into'

+
.

,

'13- the -- into this 3partiedlar. determination?n
;.V, '

. ., ,. ,

Well, : he applies it to' this14 0, ' 3iR . ' BARLOW :4

- 7 .; s, , . , ,,,

15 pd'rtiicular- situatiAn. JI. am trying to establish whether M
, . i. "A

' '
#, t.A, .

,

16 - not/the,mothSd hasJbeenisubjected to peer review, and whether
s - <

. ,s

or n:os;he{can, quote Muthors who have established this method'17p-

; ,./ y . ;> :v. . '

::, 18 in the scielitific ' literature.
' -

- '

r '1 7; y ,, ,

, . c
s , m- .w ,

! # 19 at :. 4- THE' WITNESS: One can cite examples such as Shor

20 and' Roberts on thegsan Mioucl, and the -surface deformation-
,

z
3

21 there, which was associated with the 6.6,: 6.8 earthquakes in-
%

,

22 . Baja Californla. One can use the Tehachapi Arvin (ph)

. 23 earthquake of .1952 as examples of the kind of deformation.
'

Division of Mines put out a bulletin on that. I24 .That is --
.

25 . believe it is bulletin 152, if I, recall, it was' california
,

,

.

L y + Fw.w -Ly--w- w g , gr op y $9 9+yy pe w g y g ypaw ,g ,,p,g .,yq. .-g._ pp f,p , q 9 9, _ 9 9,9,,., , . , -
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1 - Division ^of . Mines ,

,

2 There was a great deal of published information

3 on the San Fernando' Earthquak'e,=in which that fault. did:

'y 4 propagateL up through a sedimentary section.. Certainly, ~ the
'

L/ '
5 6.3 1933 earthquake has.quite;a little ~ information on it.-

6 As for specific' authors, using these kind of -

.7 arguments' offhand, I can't quote any name of anybody,who has.
~

| 8 attempted to use this specifically. 'I believe Burt Slemons

j
9 . in his report on earthquakes has cited geologic ' features that

10 are associated with various magnitude earthquakes, and I think

11 you' could . find that .in many fairly generalized texts,l as what-
~

"

12 is or is not associated with. a .particular. size earthquake.

n. 13' BY- MR . : BARLON : -
'

, i) - -, c o* '

line 2,;uhere you :

JOnpage22.ofj]our. testimony,
14 ~ .O* ,

,

~

] G ; .. ;
15 use' the ' term "higl(+ , rate ,".' could you define that term? '

~

- , ,:
*

..

16 A$ Which hline is this?
~ . .

n t_,u

.

17 co ~Line 2, page'22.
! g, ' .

18 A The velocity with which the crack propagates is
# ,. 9 y .wd. ... . ., - '

.

k - ;;
,

t i~
, , ,

19' at function of magnitude, tofsome " degree, and with the ' larger

20 magnitude earthquakes ,| the shear propagates . atla higher rate.
,

21 than at a lower magnitude earthquakc, and thern is a close

22 relationship between amount of displacement and magnitude of

~

23 earthquake, so the higher th'e ' magnitude, - the faster the

I 24' crack propagates , the. more brittle the material . behaves ,

25 orittle-ly, and the ' higher - the magnitude the 'more

.-

* - v7g y t- N * y- --w.<,, + e r - --w- +., g,-~t ,---y -,--ee-r e - --*yer-g-,* v s ,w g tw w- 5-
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,'l displacement ~and the more .likely it is that"the material will

> ,

- :2 be stressed to'. the point :where cit' ruptures .~

,

| .3 :0 What mechanism of rupture areLyou assuming to
;

- 4 conclude- that magnitude' 7.5 earthquakes would rupture into. the

'5 ~ sha11ou sediments? -. -

>

6' A> Uould.you repeat'$ hat?~

s .

; 17 0; What mechanism of rupture' are' you assuming to

8 conclude that magnitude 7.5 quakes would . rupture cinto the-
,

9 shallow sediments? ~

I am not. sure I unders$and what you ~ mean--by
|

10 - A

11- mechanism. I would assume that.the rupture would occur onna-

. .

123 steeply inclined plane at' depth in' the basement rack,: and that7.;

4
-

| 13 -it would propagate from a point of rupture,' perhaps . five to
, .

.

~

'

,,
. p. y

. _,.

14 seven,: five, to ten kilometers below the surface,? wou ld-
.

4-,,..s. , e . %,
'

'', * 'I .i')t 4 -{ , , .

j 15- propagate .; both * upward and ' la tera lly . .
;

.m o g
.

"'
.. . . \. . - . . . ,

.

--

-16 ?; 0 ~ + couldlyou 'stste what datalbase you are using to' *

'-

y ; .

17 detchmine the dif feren'ceSbetween magnitude 7.0?and magnitude --

d37 f* o

18 7.5 earthquakes < in terms of _ surface rupture observable?
i f b; N6 ,f .i ! [ rf f}e 1, '

-

A f 19 : . 3e oh',-I'could refer, back to statements by slemmons.
-

.
,-

i

20 Whenjyour sayLdata base,tIido not have a specific collection 1of
' ~ - .

<

*

21. carthquakes that -I am. refcrring to.
-

.

22' ;0- Do you have a~ specific set of faults that you are
'

I '23 referring to?.- ,

i
i.
*

'

:24 A ~ certainly LI could refer to the ; San Andreas fault,
d

'25- - the San : Ja'cinto - fau lt. I could roler to the Newport-Inglewood

!
'

,

r

t+-y
.

4
4 i

9 i-,--y v.r,., y -4, tt , r- + + + , ve v, g r --+<~9 ca y- e - y g y. .eJ 9%~ ycr.-,-u-- %e,er-.- -9g', T " p T. - y ,* y ,--y r yww .---,-m
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1 zone of deformation. . LI .could refer again back to various

2 ' literature, published literature, in textbooks , generalized j

1

3 s tatements '.

4 . O Hava you compared ---
,

%

5 MR. PIGOTT: Excuse me, has the witness , completed
~

!- 6 his-answer?
c

7. THE WITNESS: .Yes.
_

+

8 BY MR. BARLOW:

9. O 'What is your evidence.that higher magnitude

10 . earthquakes travel at.a higher rate?

'll _ 'A I believe you _ will find- statements on' rate in --

12 I am. trying to. remember the name 'of 'the text now. The

13; Hausner -- right no r the-names of.some of the authors. escape-- tq. --)p, -

f

me,, httt ,there are; .many7re erences which ~ dea 1 with the-
. +_

14

,

.15 supject}of.ratecfr.ropagation,.howfast.arupturesurfacex
,

, -'
,

,

propagates, 'as ve' sus magnitude, andL distance with which it-16 - r
, .-

, ,,

,
% - ha

;A; p *
,
,

,Mave ,you, compared your model with events on the18 Q
,u- 5 ,g x <

, s, ,-3 g2 q g. , 7 _,
,

+u: ; : ,-- ,"r ,i-
.

.a ts W t ,s .
-

-

19- Imperial fault, including,the 1940' El Centro, event of'

20 magnitudk7.10| or[ largerI?

21 MR. PIGOT'r: I am going to obj eet to 'the
c

,

22' characterization of the witness 's testimony as it. being a

pd- 23' model. I think he has. given us a judgment and an opinion, but

~

I do not see anything that would rise to the level of a24.

25 model, and I object to thatJchav .eterization.
,

!-

]

_-____L___._---__--_____. _ _ - _ . _ _ _ _ _ . - _ _ . _ _ - _ _ _ _ _ _ - _ . _ _ _ _ _ _ -
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1- JUDGE KELLEY: Are you referring - -I. don't.

.

2~ recall "mbdel" either .

3 MR..BARIOW:. I could rs: phrase the question,- Your :

4 Ilonor ." .-

5' JUDGE KELLEY: All right, Sgo ahead. .
,

6 BY MR. BARLOW: '

7 o~ Dr . Ehlig , in applying your method for caleulating

8- 'the' maximum likely earthquake on the- 07,D, . have you tested?

9 your method against the data base available' regarding surface ,

10_ rupture and earthquakest on the imperia 1 fault ,in6the. -
~

11- Imperia 1 Valley?

12 A I Lam dealing with this from theIbasis of

13 geologic observations . I|have'seen.the Imper 3.al fault. I

V- X ( ,

14. noted that"it rupturea ito; the surface .with a magnitude. of
.

k~l ss than'seven. It ,goes; through a very thick section' of'

-15'
*

. ja. .

116 sediments. We'know that the' Imperial- fault can have..7
3 ) ,I; ,' m % 9 -

17 magnitudes slightlyjhihheri-.or suspect it can have slightly.
- .-,

,

3 18, higher than 7,, so I am not sure how that relates directlys

: ,nu .;, >|\''q;,
.,

19 with the Newport-Inglewood, .or :-- zone -of deformation, or the
' g, - i- . ,

'
-20 of f shore ; zone '.< <-

,

21 o Itave you studied the gedlogic evidence along the

22 Itosgri fault zone, which-is offshore of California?-~

.

-

,

23 .A. No, Iihaveanot..

.-_
24- _o_ Are you postulating with this method that

25- earthquakes smaller than approximately magnitude 7.0 would not

|

J
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.

q . leave -evidence of surface faulting?-
~

l

2 o, 'I am not. ' Evidence of surface faultingL
.-

2 Ai N
'

. .-

, ,.

'3 certainly L ha.ioccurred: on | lower mahnitude. - The --

4 10 ' Wha't , threshold nou ld. . -- *

5. MR; PIGOTT:< Again, 1 am.not surc~that the

'6. witn'ess: has '' completed his ' answer'.1 .

. ,
.

7
t-

'
MR.LBARLOW: I'am sorry.1<1

.

.
'

i a L .

. Perhaps you/couldLpause' a: little
' '

-
' '

a. JUDGE KELLEY:!
, .

: Sf ,

.

~

9. Ibnger[. .Go; ahead. -

"
.

['

.

10 THEfWITNESS: -Okay, on this case,c,t?the. San
,

j i ,

*
~

11 Fernando Earthquake, of February 9,: = 197.1,1.that . propagated to
o .

I 12' the surface, and. depending on what data .you" loo,k[at, = it is
,

, ,

5

-

'. 13, . . aboutsa six point"four nagnitude.
~

. p( .

*~L*,f'.

14 # ,4 , , . Things as ' low as 5.5. are know' to propagate ton g .
,

e u u. ;p>
. . ,

, ;

th,e-surface,.soxit varids'.xUith the: site' coriditioris . ~ Thero.
'

( - 15
, p: .,.: ;

_.
,

-
-

.
,

' ' : % . . ...:, .
.

-

! 16 - .are,other'-' earthquakes that have occurred of magnitude' in the
.

,
.

" p;, ,rs. -
;

- 17'- - rande;of sixfan'd"'a half 'that' have not propagated to the
,

; "- t t; .
-

l 18, . sur fa ce . +

Newport-Inglewooci,[!h t hI $ i.:0 p Y' - Ah y -. ! L; 4-

,, j .
t. ,

19"t

i.
'

of - course, the 'Long Beach=

.
- .m . - .a .1 -

'

|
- 20 earthquake, ;naylor may,"not! have propagated 'to the surface.

,

!

! 21I BY|MR. BARLOW:
f
I 22 0 Is ^ there any evidence today~ along the Newport-

.

| :

23- 'Inglewood fault zone that ~an earthquake of magnitude 6.3>

!
.

I 24 . occurred there in 1933?
*

i
I

! 25 A Yes,.there is.

!
; -

. ,

b

Vf=e'M .wy-,Mtw +.'*erw--r',--+r-*t- m re- y- v v tr-r , wr- w y ++*y yeym-y r-#4, ,+r ---,5 # ,p 4 -w-y+-n-w we q wo-, r,e m t- tfF. r-s--4 ew mir &-F-*e v Tf t-bw *-
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1 0 Could you explaini that to us? '

-

,
2' ;A I personally have not seen the~' direct evidence.

3 I think that Ed Heath would be an appropriate one to discuss

p =4 evidence, at :least for the cLong Beach - earthquake. I have
tj

~

like-

-

5 certainly seen fissures -- or rupture surfaces in places

'
~

far _a rm idwin Jiills , I:have looked at:6 Cherry Hill, but as
i

7.- . surfaces there.- They are not, by the way -- th'e. surfaces 'I

8 have 'seen are .not- directly related to the' proposed Newport-

; 9 Inglewood fault. They are 'not along' exactly the . same" trend.
.

,

,
10 -' hey are subsidiary faults . '

11- 0 Wonld you expect .. earthquakes . of : greater than'

12 - magnitude 7.0 to always propagate to: thef surface .and leave-

<

'13' evidence of suz-face rupture?
,

.

v .
.

;
- 14 / A; 'I| should[think by ' the time they got to that:

, <_ c .- .,

15 magnitude, they 'would.--ter$de to, ifi Jthey. were nearly vertical'

16 fan its . < -,. . , _
~ . _,.

1-
- ~

.. .
'

.

: ' Q, i . In* terms 'of geologic evidence that 'you might17
,, ~-

|

! s18, . examinejlong..af ter [earthquakps, * pad 1. occurred, would' you be<
,

.. ; ^ , , , ,:*.% O!'i b
'

i jW'
'*- -

,
,

,

19- able to tell the difference between displacement -that

. 20. resulted?from 'ttro magnitude MS-7 events .versus evidence that

j, 21 might have been lef t by one magnitude 7.5 earthquake?

~

22 A One might be able ' to tell that there were tuo

(9
,

) =23 events versus one, 'if surface ruptures at, say the effects of _'

24 liquefaction, had resulted in deformation of- near-surface

!

25 - sediments, and then new layers ' of sediment were laid over the-
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1 top, 'and then another earthquake came 'along and disrupted the

2 .' younger sedinents . You would see. two .dif ferent events , and

'3. might see a : very disturbed horizon, perhaps with .some of the
b

- 4 fault traces coming up 'to the top of1 that horizon, and' then;..

5 truncated or' overlain by a younger - horizon, which would thenj-
,

6' have only 'the' youngest fault breaks propagate. through' iti 'so'

7. you might do as Kerry 'Sieh did- at Pallet'te Creek, and be 'able

8 - to work out a sequence of history.
.

9 Q- Would you be able to tell. the difference between

~10 surface displacement that occurred during five MS '6.5

.

-11 earthquakes, and'one MS 7.5? Looking only-at geologic-
~

!

12 evidence?1

,

13 A 1 am not -- would you repeat :that?

! 'O . .

7

,

14 Of Okay, jto[ putt this: in' context a bit, if~the-
t , ;- ! t..

15 surfa'ce [dispLacenent thaboccurred .during .a number of smaller 'f ,jL
'

<:
,.

16 eamthquakes ,egtialledithelsurface displacement or slip that,

,

m; >,

-
..

- : ,, ~ ,

17 resulted on the, same fault during a one larger carthquake,
-w . . > ,

,

.

18 vould you be able to itell the .dif ference betweeni five !!S 6.5 'e;'' 'N , '( ,U ; s. v, ; (.,

i 19 events and one MS 7.57
i

.
T

You' mig $t"or might not, depending on 'what. kind of
s

i 20 - A'
' .'

f

21 record you were working with, what kind of sequence of rocks
i
.

22- you were working.with. If ~you were dealing' with something2

[\
~ 23' that was entirely .within basement rock and' not producingN. /4

24 scarps (or 'other fe4tures , you 'might not be able to tell' howi

~25' many carthquakes were represented by any given displacement,

..

. - - - , _ . _ _ , , . . . _ _ . - _ . _ , . - _ . . _ , _ . . . . . , , - , , , - - - . , _ . - . . . , _ , . . . _ . . . . . , _ , . . . . , - - , _ . . . . , _
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1 one needs ideal conditions with sof t rocks overlying the ' zone,

2- or a continuous sedimentary history' synchronous uith the
,

,; earthquakes in ' order to be able to' work out the number of

;g 4 events.

U
5 .O When you stated an opinion that you would expect .

6 ~ to' observe extensive. evidence of near-surface faulting for

7 - magnitude 7 or= greater carthquakes, . what : degree of. certainty-

3 do you have for that expectation, and what evidence do you

9 have for that expectation?
,

10' A- , Again, from the one standpoint in woi-king along

11 the San Andreas fault, one . sees essentially continuous L ground

12 rupture. One sees many ef fects fron local ground. deformation.

13 When one' gets to snaller L faults , ' the of fects are less '

I-
_34 pronotin ced . Nou,sanc of the things, there is extensive,

~

,

!- ..

15 liquefaction associated irithilarger earthquakes, and one.
- ' - ,.

,

16 ought t!o spe the evidence. for that.'

I b
'

17 Again,. going back to the general literature, I-

<

,
,. ,

18: .believe ,there is an anyle' < literature to indicate that in the
, '

!. ,.
-

, , ,,

case ' of tile ' larder earthqudke$ , $7 hen one gets above aboutI- '19
~

f- .20 6.5 :or, s'o, they ter1d_to' propagate to the surface, and tend to

i

! 21 cause surface rupturing, particularly. when 'they are vertica1

I .

'

22 fau lts .

'

|' 23 0- would this apply to zones with thick -sediments?

! A The thicker the sequence of-sedimentary rocks over24

! 25 the zone, tho' -- as 'long as ' they are sof t sedimentary rocks ,
|

\
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1 thelless likely it would be that the shear surface would
.

21 propagate to the surface during any given event.

If. the - shear surface has. propagated up partly3 .
; .

'

4 up through the sedimentary pile during a previous event, then
[n}

5 there would be uncoupling between the two sides ' of the shear-

6 surface .and during a future event, one might expect the crack.

7 ' to continue propagating upward, so -that it probably would notr2

~

8- take long with large events to propagate it to the surface, but

9 if one were starting a'= brand-new fault beneath a section' that
,

.

15,000" feet thick, it might take a uhile to ' propagate it'10 " was
, ,

'

11 up. .

12 0 would the 1956 earthquake on the San Miguel faults

. -

13 zone, in Ba a, yhich you referred to earlier, .necessarily have
,

14 tochave| ruhtured tlir,du$h'a thick layer of overlying sediments?#

,
- c - ,.

. ,

15 ~ LA j ' ' 4In lihat.particular case it 'did not. The basement4

+ o ,w^ ,,

16 rock "is' very clo, .s'e to the surface.e. . ,,

i kIs''it poNib e that 'the San Miguel fault zone .is'

17 O.e

.x ?

an; incipient . fault zone. which. is) working its way towardithe,' < 18 : ''

'\\i F- C| ' Z. |~' y i'''

t .

'

19 sur face?

. . '; n, "v -
20 "' A Well', 'it ~has ruptured through to ' the. s arface. Nt

I t

! 21 has a very small displacement on it. . One of the problems
,

22 with referring to the San Miguel fault is that the fault-

- 23 which broke in 1956 shous' evidence ~of good surface fault

24 features. It shows that it has been recently active. The

25 features from the ' 56 break are very well preserved. When one

:

<

'

' ' , . . , , - - .._w , , , _ , - _ , . , . . y , v.--.rg,. #_e_m,...,. ,w,, .,y, , - , - , , . ,* ,.+e , e . .-%. - . , - , , , , ,,--.y-.--e
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1 goes to the north part of whet'is' called the San Miguel fault,

,
. 2' and the' two do not interconnect, . as far as I can' te11, from!

' 3' reviewing aerial' photographs, one sees no surface evidence for

. .g 4' young rupture. What one sees 'at. the southeast side ~ of San
U :

. .

' - 5- . Rafael," alley -is old alluvium going across the- fault zone..
.

6 So far 'as I''could tell, - the' fault zone - has been

;
' inactive : for. a very -long. period of time, so I am not_ sure that

.

.

' 7
t

'

g it is the'same continuous fault. zone, but what'it .does appear. . .

; 9 is that the' north branch or north path of the San |Miguel fault

i 10 has been around for a long time. It has .got an:old. alluvia 1:
~

;

i 11 surface across- it with a soil zone on. it. -

'

12 ///

13
- "
- '

p,

V-i ,

14' bh, X- -

g

| | $'.'
~

'
->

, ,

' ' '
15

,

~
A-16 -

"~ <
,, , ,

e %

'

' ' *

181 o] i , .n . ,
. . .

'

, ., .
./-

, . . .

,

19
~,3 y%c_ ,

20

'

21-

22

23 ~

I 24

25

. .

p 1-tt -m- -=r - y e,w.- e---4- -yy..--g w, w eg ewe- &7- ..-,e-.r-e --ye-a- y *e= w-# 3 e - s n: wh.- 4e. * - ,wa --e,w.vme e e g, i sv a f ,e-* , - - - 4+, ~ 4,.- ,- -,i
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. 1068.tp.#11 -1 Q Yoo are saying that-the. San Miguel; fault zone is
#

'

2 not an' active fault zone?'i_ s,

3 A I am saying that the one which - part which broke
,

em 4 in 1956 is clearly active. ~ I am saying what has been called
~

'u) '

. ,

5 the San Miguel fault _ zone along the. north : side of the- San,

<fe ..-|
*

c -
,..

,

6 Rafael Vallep"is'not ne'cessarily' an active fault zone. '
.

^
.- - .. >

.

7 Q ' Dr. Ehlig, havetpou attempted t6 quantify the

8 slip rate and the amount of displacement along;the San Miguel

'9 fault zone and/or - the Vallecitos fault zone'. in Baja?

10 A No.

11 Q Have -you studied the slip . rate or amount of dis-

12 placement on either of those fault zones?

13 A .The amount ofidisplacement I have looked at, yes.-

s._-
. .

14 0 Could you quantify that for us?

15 A In the San' Miguel fault in the area just southeast

16 of what was the community of San Miguel, the displacement

17 appears to be on the order of oh, at most 200 meters. There

18 is an ~ unconformity between the basement and the overlying

19 sediments that has downdropped on the southwest side. The

.
20 slickened' sides that are exposed in an excavation that was !

I

| 21 made across .the fault plunge, that.is, they go downhill, at-

22 about 41 degrees where I measured in one of the trenches.

' w)' 23 It would appear that the south branch of the San Miguel fault
(

24 has about equal amounts of dip slip displacement and 1-ight

25 slip displacement. The dip slip is a normal dip slip with the

|
|

| *

. - . . . ,- -. ,- - - , , - . _ _ , . ,- . . - - .. _-- . - . . .-



1069
1 west side down. And it is on the order of a matter of say

,

2 maximum of about 200 meters, I:think. I actually believe it

3 is less than that but I don' t have ' precise control there.

y 4 On the north' part ofithe San Miguel fault, near
;

'i
_

5 the east edge of the San Rafael Valley, the zone is exposed

6 in an area of basement where one c n' trace dikes and

7 actually A septa of metamorphic rocks within a granitic pluton

8 that are offset. The displacement of nearly vertical dikes

9 is on the order of 240 meters. Immediately to the west of

10 a major stream, the zone is overlain by old alluvium and so

11 far as I could tell, the alluvium was not offset.

12 So there we are looking at something with a very

13 relatively small total displacement as far as faults go and-s
i \

14 no evidence of holocene activity. Now I haven't dated the

15 old alluvium, but just to look at the degree of weathering

16 and all, again, by comparisons based on my field work, it

17 would appear that the terrace deposits or the old alluvial

18 deposits are many thousands. of years old.

19 In the case of the Vallecitos fault, along its

20 southern part I was unable to detect any offset in dikes. Now

21 the exposures are not so good that I could tell that I could

22 spot a fault say with 10 meters of displacement. But I hiked
,

i
23 along the zone, I looked for evidence of offset. There is a

24 ' lineament there and I will assume that there is a fault there.

25 But the striking thing you see is a valley. It lies along a
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1 valley that has old alluvium with a very deep red soil developod

x: .-

,

-2 in.- areas: where gabro was present or. gabro debris was present.
.-

, .,
+ +

_ ,

3 so far as I.can tell, thereTis'n[2videnceofyoungdisplace-
'

. . . |'. .
'

1
4 ment. In fact, if you go.back;to'.Gordon Gastell's work-in;

. i y;p -
5 the memoir of 140 of the.. Geological Society of America,and to

t ..'' '. 'j '
' '

6 ' other public tions by kni, - you' will'se' 'e?that thdr(e is no
-

.,

; 7 evidence that he has foundcor. others1 work'ing with' him have

8 found for any quaternary displacement along the Vallecitos..

9- So so far as we can.tell, it is - in fact, I

~

L10- believe he states -that there is no evidence for cenozoic . dis-

11 placement. It appears to be a-relatively old, inactive. fault.
_

-12 0 'Is it possible that there is'a-data gap-there in--

13' terms oE sediments being older sediments 'without the presence.
O.

14 . of younger sediments", whicli-would make it dif ficult- to.

15- determine the age of most recent displacement?

,

16 A At the north end of the Vallecitos there are

17 ' eocene rocks. Exposures are not sufficient to really be sure

18 that ruptures don't go into the eocene rocks, but there is no

19~ geomorphic evidence or anything that one can:see in field

- 20 exposures ' to indicate that the rupture does go into the eocene

21 rocks. In the area that I worked along the Vallecitos .at'

22- its~. southeast and, the terrace d2 posits I suppose could be.

23 dated, but they have a very mature soil horizon on them, a

24 - lateritic type soil, very, very good development of hematite.

25 I think that in a -- without being precise, one can conclude

1
1

,.,e , , , . - . . _ .--m.. _ , . . . _ - . . ~ . , , - . . . . , . . . . . _ . - - . . .,-_..e . , , _ , . . . - . , . . . , , . . - . . , . , , , . _ . , . -
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1 that such soil horizons take many.f thousands of years to

2 develop.; - They are on tiop of old gravels whi h are deeply

3 incised. They are just remnants o'f valley fill.
- - -

. .s

4 Again, I have; no' way ,of dating it'. precisely. - I(^jg ' )-x_ ~

5 have not done tlua kind of work that would41ead tto precise
* :-'

I
.

,.
t ; ,, ;' - ; ,. .. ,

6 dating, but hedtainly tnere i's' no ~ suggedtion th'Et I Nhow; of '

7 that the fault has moved!within the hol'ocene and probably-

8 within quarternary . time.

9 Q Earlier you stated an opinion that the San.Miguel.

10 fault zone has a low slip rate. Could this'be based upon

11 your . analysis of the amount of displacement on the San Miguel

12 fault zone?

13 A I don' t recall that I stated ~it had a low slip
. O,

14 rate.

15 0 I'm sorry. Let me ask you then. I thought you

16 had said-that. Considering your discussion of the amount of.
4.

17 displacement on the San Miguel fault zone, with 200 meters on

18 the southern section and 240 meters on the northern section,

19 would you -- would'it be your opinion that the' San Miguel

20 fault zone has a low slip rate relative to the San Andreas

21 fault ' system faults?
;

22 A My assumption, of course, is that it doesihave a
/~5 .

(_) 23 relatively low slip rate compared to the San Andreas. 'In

24 order to establish' slip rate, one must know the period of -
,

25 time during which the fault was active and take the total

.

W - -% .y c- .-=.9-.W>n ee.,g,,.-ye w w +---*-t*e-~g <g.s,
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| 1 displacement and divide it by th'e length of time during which
|

| 2 .the fault was active. L Ifdon' t' know how long. the fault has
'

i ' f' ? I
'

3 been active. But one point-I was trying xto make is that the

| 4 period of activity for the] southern. San .Mibuel seems like it
: J

''
, , ..' is different than what thd period'of ~ activity for what is5

.I!' '

called the northern San Miguel"- and"in th's" case -of Vallecito
'

,
. .

.
. ,

6 s,

7 there is no geomorphic evidence for. young ; displacement. I
'

.

.'
. ,. ,

g don' t know how long it was active, though. Nor do I know,.

9 in its case, what the total displacement is, other than it is

10 very small, probably less than 100 meters' in the area where
~

| 11 I looked in the southeast portion of it.

f 12 0 Considering the southern San Miguel fault zone,

13 can you estimate the period during which .it was active?'('

j4 A- The last bit of activity was very recent, obviously,

! 15 because one can still see the ef fects of the 1956 earthquake.
!

16 They are amazingly well preserved, including juniper trees

17 that are tilted and uprooted and, if I were to look at it
f

| jg and try to guess when the earthquake occurred, I'd put it
i

19 much more recent than 1956. But other than that, I don't

20 know of any special way of knowing when it was previously

| 21 active.

22 Q Are you familiar with the -- first of all,-before

() 23 I change lines. Do you know of a method to estimate the
|

| 24 period during which the soutl.ern San Miguel was active?
I
i

| 25 A It would take a considerable amount of field work,
i
!
,

!

. .- _
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1 I suspect, to try to find. data. ~ 0n'e thing might be that

,

2 streams -cross the fault.~ . One might+ be, able to. find a sequence
.

3 of offset stream channels t stream deposits . . 'I have not done

(s 4- that. '"

k
.,

, , . ,

5 0 Are you familiar with the Tijuana lineament?
'

c~
, .,

6 A I know whht is. referred't as <tiie Tijuana lineament.

7 Q Would you agree that the projected strike of the

8' Vallecitos fault zone is parallel or subparallel with the

9 Tijuana-lineament?

10 A The Tijuana lineament, so far as I know, does not

11 have a precise' trend. It merely is parallel to.the Tijuana

12 Valley. .One could get a fair range of trends if;one wished

13 to out of such a broad feature. The Vallecitos fault is-s
,Q-

14 roughly parallel, but lies to the west or projects to the

15 northwest of the- Tijuana Valley.

16 0 Is-the Vallecitos fault also roughly parallel

17 with the San Miguel fault zone?

18- A Yes, they are approximately parallel.

.19 Q Then collectively are the San 'liguel fault zone,

20 the Vallecitor. f fault zone and the Tijuana Valley lineament

21 all three roughly parallel with each other?

22' A Well, one could draw lines that would be nearly

- /]-( > 23 parallel. Again, the valley itself is a very broad feature.

24~ It has a more northerly trend than the faults themselves .

25 0 Is the trend of these three features, the San

|
|

i

_- _ - _ _ _ _ _ _ - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ - _ _ _ _ _ _ _ _ - - - -
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1 Miguel fault zone, the Vallecitos fault zone, and the Tijuana

~ *

,.

2 Valley lineament, is the 'trehd which could bd parallel of those
i._i.

3- three features roughly parallel with the' projected strike of

- 4 the' Rose Canyon fault zone? ,. .

5 A The-Rose Canyon' fault''' zone, where it has been
'

n' - | .
', y ,

6 traced, in San -Diego B'ay_ tends ' to'go more souther'ly End

-7 again it would not hook up directly with the, Tijuana lineament .

,
,

8 The La Nacion fault zone would probably hook up better with

9 the Tijuana lineament.

10 0 Would that form an en echelon type pattern

11 between the Rose Canyon fault 2one and the Tijuana valley

12 lineament?

13 A The Tijuana -- well, since they are staggered or
j-)s\.

14 they are not in alignment, one could make them en echelon.

15- That would be true of any two lines that aren' t overlapping --

16 in f act, Otey can overlap -- any ' two lines one draws that

17- are subparallel can be said.to be en echelon. They are in

18 a somewhat staggered arrangement.

19 Q Are you familiar with any other fault zones in

20 southern California or Baja where there is a similar pattern

-21 of en echelon parallel faults?

22 MR. PIGOTT: I'm going to object. That is an
n-
k.) ' 23 assumption that the three faults that he has been talking

24 about comprise a fault. zone and I think that is an assumption .

25 of something not in evidence.
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1 -MR.~ BARLOW: I did n'ot ~use' the word " fault zone" .

%., . 7
, ,

2 JUDGE KELLEEi Would you care tb1 rephrase itLor
n . . '.> .

3 restate it?' i
~

p. -

'

- - .- , -

'
's .

m '4 MR. BARLOW: <Okay.~- S . .;
,

- ,. , ,

5 BY MR. BARLOW}'^ ~ ''
-.

i'

. . . - , . ,- y r y.
6 Q Dr. Ehligp yoir s, tat'edithati you studied- f 5alting

'

7 .along the San Andreas and . San Jacinto fault , zones. Are you-
-

- ., -

, r

8 aware of .en echelon pattehns of faulting along .those two

.9 fault zones where you-have'a similar situation as to what

10 we have been discussing, wherecyou have strike slip faults,

11 that are pcrallel or subparallel in-an en echelon sidestepping

12 fashion? .

13 . MR. PIGOTT: I'm going to object,again. There'is

14 still this -- it is extremely ambiguous as to whether or not-

15 this same situation implies some kind of a connection of these

16 faults and that has never been agreed. to by the witness.

- 17 Again, I guess it is argumentative is what it is and I would-

18 ' object.

19 JUDGE KELLEY: Well, I am going to overrule the

- 20 objection. I think that the witness can build in the concern

21- you have expressed and he can disagree if he.wants to.
,

22 THE WITNESS: Along_the San Andreas fault on a

O
s_/ 23 very small scale there are many en echelon br eaks. The,

24 scale we are / talking about is quite different along the

25 San Andreas or San Jacinto fault, it is quite different from
,

4

9

w-, 4 ,,e ,+ w , . - ..,c-w w m,,e . ,+ =v - - , - p-,,,,,,r. -,r - w ---, -----+--e p-e-
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1 the scale we are talking about along 'idus northern San Miguel

2 versus the Vallecitos. Northern San Miguel..is about, as I

3 recall, 7 or 8 kilometers to the west of the trend of the

4 Vallecitos. In the case of the San Andreas fault or the-w
7

x_- -

5 San Jacinto fault, we are talking about breaks that are

6 hundreds of meters' apart generally or the thing splits and

7 then rejoins in some way, not necessarily in an echelon
.

8 pattern. But the scale is quite- different.

9 BY MR. BARLOW:

10 0 You say that the separation between the Vallecitos

11 fault and the San Miguel fault is 7 or 8 kilometers?

12 A As I recall, it is.

- 13 0 Are you familiar with the distance between the

14 Imperial fault and the Sierra Prieto fault?

15 A I don't know the precise distance between the two.

16 0 Would you characterize those faults as en echelon

17 faults that are parallel or subparallel within the plate

18 boundary zone?

19 A The two faults, as I recall, are separated by a

20 spreading center and, consequently, there is a mechanism

21 transfer the motion from one, the Sierra Prieto, through a

22 spreading center and then on to the Imperial fault. No such
p
L 23 mechanism exists in Baja.'

24 0 Is it possible that the en echelon surface patterna

25 along the San Andreas fault zone and the San Jacinto fault
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1 zone are surface expre3sions of a deep linear basement fault?

2 Would you agree with thatscharacterization? ' .
'

3 A I suspect a-depth.along both?faul.ts'there is a

~ i,
,s 4 fairly throughgoing fault surface. Now in the case of the

,

. ()
'

. . -'
'

,

5 San Jacinto, it looks like< it[hhs, broken 'in segments : through

6 time and one ;cannot;be __ sure[that there;.is ;in ' fast (At' great

7 depth a continuous throughgoing shear . surface as versus a more

3 or less overlapping shear' surface wEtb a deep seated mylonite:

9 zone or a crush. zone in between.

10 In the San Andreas there are. local complications

11 that' are the result of compression across the zone or secondary

12 deformation that may well be disrupting the zone at' depth.

13 If you had specific examples of en echelon' faults that you
(~)Lj

14 wanted to give me, I might be able to give a more-precise

15 answer. -

T

16 Q Well first I will ask you this question because

17 this -is more to the intent of the line of questioning. Would

18 .you agree that in southern California-and in Baja California

19 that it is possible to have' a deep linear fault in the '

20 basement that does not express' itself at the surface in terms

21 of -- with evidence of continuous surface rupture?

22 A Only if the displacement, .-total displacement is

(, 23 very small and only if the rocks are reasonably flexible.

24 If we are talking about very. rigid rocks, i.e., basement

25 rocks exposed at the surface, then I don't .think it is;

, . . .- - - . .-. .-- ,, . , - - . _ - - .
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1 1 0 -Uould you agree that it is theoretically possible4

.

2 that there is a deepilinear fault zone in the- basement rocks
.

3 beneath the San Miguel, Vallecitos , and Rose- Canyon fault ,

4 zones?{),

.5 MR. PIGoTT:~ objection again to the characteriza-c

6 - ' tion of sonething not in evidence, that the three arc. fault

! '7 zones. .

'

8 ' JUDGE KELLEY:
~ Could you restate that for, me,

,

9- please?;

10 ' MG BARLOW: -Okay.,

11 BY l2. BARLOW: '
,

12 0 .Dr.. "Ehlig, would you ' agree that it is -
.

113- theoretica.11y..p6ssible that there is a deep linear fault zone-

14 in' the' bassh.ent rocks beneiath the Rose Canyon fauld zone, the
"
+ ,.

15 ' ville,cito,s' fault doneg and 'the San Miguel fault Lzone?
'

~

.

|' - , . ..

16
,,

A .I, would agree that each of those zones oxtends to

17 ~ depth, ..but I $'oulb not agree that there is or .could' bc an" -

18 ~.- i, nterconnection betwden"thb- zones < individually."
'

.
-

,

a - r

y,
, , _

19 0 Do you agree that those three: fault zones are
-;

'- 20 pardllel when you project the strike of the faults within1 the-
~

21 zone?- <

'22 A They are roughly parallel * to ea'ch other.

- 23 Q- Arc they roughly in ~line with each other- when you
'

24 project the strike of the three zones?-

'25 A Mo, they are not in alignment with each other.

1

"

.

e r e + #-4 5 ,e=e c,,w-- r-+- , - e -*c~~ * e, - - t -- - f y e e +g e w f ? --yr e
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louu
, ,

1 0: Are 'there in an en echelon pattern of alignment?

2 A- Yes. The San Miguel to the vallecitos is a right-
~

3 stepping alignment. We 'uould have to project the Vallecitos
!

- 4 quite'a vays to get-to'the -- Rose Canyon. 'I am-not suro-how,

5 it would ,line up.

6 0 . Would that projected strike of the Vallecitos

7 towards the' Roso Canyon . fault go through the. Tijuana Valley

8- lineament?>

'9- A- I. believe it would lieito ;the west of the main part

'10 - of the Tijuana Nalley. I would have to 'look at a map.:
'

>
.

,. , .
.

11 0 You said that.you'have~ examined aeria1 photographs-

12 and made a limited geologic reconnaissance .of this' area betweent

13 the Rose Canpdn fault and the Vallecitos fault.-) ?a +:^i| %. . .i_; J > , , . .

.14 ~ #A*' That is 'c'orrect.
'

;|' %. ' ' ' .'L't
is ( ' __01 ; . Do you; see in' that area the possibility -of an=

'

'

e- . -e 3

16 alignmeitt Jof anyen eche'16n fashion 'between the Vallecitos;
- p., ,-,

..
,

,

~

17 - fau1t and' the Rose . Canyon fault?.

;'
.

/;18;' .;p? iA'*
$

| - . Theltuo 'do not: proj oc;t down close enough to really. . .. . .
. .

. v .
>

, r. .
,

Ii
''

19 ~ fit an en echelon model, so. far as I can tell. .Now,.I am
i

' '

*
, o , _

,
e s * y,

20 having difficulty ansucring your question, because the geology

|'
[ 21' is such that the two do not come close to each other. .The
;

i. 22 Rose. Canyon does not' come close to the Vallecitos.
: p. -

O 23 O By,that answer, do you mean that there is a data
_

'

gap ' between them?24-

25 A' Not a data gap, but a gap in which we .do not- know
t
e
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1 of any throughgoing faults with the northwest or north- |
1

2 northuest-trend.
.

,

.

Is that lack of knowledge due to lack of research?3 0
4 :.

4 A That is a philosophical question. As far as

: .5 looking at surface exposures and looking at air photos,_ ,

6 colored air photos of the region, one does not see any
3

e
' 7 features going through. In fact, now that you mention it,

| 8 there are some northeast trending faults that have been

9 mapped by Minch and are well' known, 'that lie along part of

10 the zone, that extend' from 7 the coast into the Tijuana River, .

11 ' and these would tend to block any throughgoing faults .that

|

L12 would be along the vallecitos trend.-'.
J oi h'ose faults cross the. Tijuana lineament? .D t-13 QOi

, , w . ,~

A're using- therriver as the' Tijuana lineament. ~

14 A- !
,

c .7,

.

-

' .

Let me'ask.you, are you using the river as the
., ..

15 -Q
e. .

'

16 Tij uana " lineament?.' r ,

,p ;.,,
,

,

!- '17
~

A 'I' 'didn' t invant the - tern.. A lineament refers to
.

i _ s .
<

! i '18 ~a , lin'e-like feature ., ,In Go,r, don Gastil's publication --.,

19 JUDGEJELLEY: Excuse me just a. moment. Madam,'
. . , .

,' r ;, ,

.

'20 .I am afraid that you will have to take the baby .out if you

21 can' t get i.t quiet. We do have to have an atmosphere in-

22 which the wicness can focus. Thank you.

.O. 23 MR. PIGOTT: 'Does the witness have the question

24 in mind?
7

_

-In the references to the
*

25 THE WITNESS: Yes.

4

0

f,. . , , . . - . . - - - . , , - , . , , - . - . , - . , . . . _ . - , , . . . - . , . , . - - ,,..,. . - .- . - .. a . - . _ ,
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1 Tijuan,- lineament, the lineament refers to the Valley in

2 -general, I believe . If you have *.hc text, you might'go back

3 oto it, but it'is not specific as to where the line is

4 supposed to be.- It just mentions a ' number of features that.
)

5 occur on ci%er side the valley, that various people

6 ' apparently have noticed, !that seem to. suggest that th'ere might

'7 be dif ferences across the valley.

~8 BY MR. BARIDW:
.

9 0 Well, if we call it .the Tijuana " alley, do these

northeast-tren' ing; faults that you mentioned cross the10 d

11 Tijuana:" alley, are they evident 'on both sides of the Valley?

12 .A They extend to the. main . -- about 'to the Tijuana

13 LRiver, or have :bcen traced tiat far. When one gets cast of'

O. . - _ . ,
,

,

the Tijuana River) the ite$ rain has rather extensive soili14
' .. ,_ . . ,.

15- cover and landslide-af fecte'd sof t . sediments that are not too
'. >

16 conducive 'to tracing some - of these features .-~

p
.

,,,

17- 'o ' Is its therefobe possible that these northeast-.

frending faults are ' truncahed by :a" fault beneath the Tijuana"i?18L S

L . .?
'

,
. .=

19 valley?
* (* '

'
.

,

20 MR. PIGOTT: I-am going,to object. I don't

21 believe that we have established the fault going alop, the

22 floor of the valley, and I also object to the ' continued form

'23 ~ of the question, is it possible. I am assuming that the
~

~

24- witness is answering it in.' the realm of realistic. possibility,

~

but as. everybody who has played this - game knows, anything is25-

.
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'

1 pos sible .

2 MR. WilARTON: Mr. Chairman, if I nay comment on
!

3 this, an expert witness can: ask -- can- answer the question.

j 4 If he cannotisay it -is possible, _if he cannot say he cany

., A
5 'ansuer -it that way, he could state that. Anything -- an

6 expert witness can also answer, and give ar. opinion on ;

7 something based on a hypothetical if it is a hypothetical..
~

'

3 It.doesn't necessarily have to be evidence which is firmly

9 established in the record as o. this time. It seems to me
1

10 .like it is an appropriate question.- ,

11 JUDGE KELLEY: Mhat portion of the .- testimony . is

12 'this directed at?

'

'T MR.(BARLOW: It'is directed to number 9 on the- 13
, ' J :. h

, ,

>i
,

14 ou tiline .' ' .

e N -
,4 . , ,

, , ' ' JUDGE KELLEY: " You have been on 9 for some time,.~

i 15' '

'
~

' ~
.

.,

16 right? '" 3 - -

:- s .

. .

3- % MR.< BARLOli:! Ics, sir. . am almost complete-with17
^

j- d(' -fis? ^itj 4 ' ~'~

f - ,t <i
.

! '19 .
, ~ JUDGE .KELLEY: And but what_ portion of the

_ ,, ( .- Trl'
.

20 witness 's testimony does this . rcally relate -to? .
i

.21 MR.~DARLOW: Oh. Ite has a discussion of the

22' vallecitos fault zone, which goes from page = 29 to page 33.
~

O
V 23 - . JUDGE KELLEY: And would you just repeat the

i . 24 question?.

25 MR. . BARLOW: Yes, sir.
t
!

f

i

-

'

______s__.____.____ _ _ _ _ _ _ _ _ . _ _ . . _ _ _ _ ~ _ _ -. .m_ _ _ _ _ _ _ _ _ _ _ . _ _ _ ___._a_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ . . _ _ _ _ _ -_.___A. _ . _ _ . . . _ __m_ _ _ _ _ _ . _ _ - _ _ . . _ _ _ . _ . _ _ _
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1- BY MR. BARLOU: ,

2 0- Dr. Ehlig, in the context of our discussion of

3 a possible structural relationship between the vallecitos

4 fault ~ and the Rose Canyon fault, we have postulated -a

!'5 possible- fault running through the Tijuana valley, which is
. .

6. parallel to the vallecitos fault and to the Rose Canyon

7 fau lt. In discunsing this postulated fault, you= saidf that

8 that fault might be truncated by, o'r b',.ocW oy _ northeast-

9- trending faults, uhich ran between the coast and the Tijuana

10 Va lley .

11 My question to you is if you do not observe thenc

-12 northeast-trending faults;on the cast side of the Tijuana

-

13 valley, and:you70'nly observed them on the west ' side of the
, '

,y .--y.q 9 __.

,

,

14 Tijudna ' River,ntherbfore ;is it possible that the postulated
- 3> _

,
'

fault beneath the)'Tijuana -valley truncates those northeast-15 t -

-16< 'trendingi.fatilts/whicli* you have mentioned?.
- r

17 : JNDGE ' KELLEY: I am going to overrule the
, ,

"~ '

*
,' ' -

, _3 ;
.

, ,, ,. ,
' '

18 objectioni '

?t---
,

19 MR. PIGOTT: , so:long .as cit is clear that the . ~'

''
t .e,

'

20 postulations are those of the Intervonors and not the witness .

21 JUDGE KELLEY: - That was my understanding. It is :

22 your postulation, correct?

~ 23 MR. BARLOW: -We postulate the fault in the
.

'

24 Tijuana -lineament. ,

25 JUDGE KELLEY: Right. Very well. Go ahead, Dr.

- - - . - . , - .; a.- , , . - . , _ . .
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1 'Ehlig.

,

2 THE WITNESS: It is' easy 'to hypothesize . such .a

3 fault, and I would have to agree. Houever, if such a' fault

.

4 exists, it should continue southward through the area south

5 of the Tijuana " alley, and in searching through the basement

6 terrane there, I can find no feature that passes on thrcugh

7 . the basement terrane that is underlaying -- it in Allecitos '

8 (ph) Formation, volcanic rocks of Mesozoic age, .~and they are - ~

9 I see no evidence for a fault zone going through 'there. ;l

10 BY MR'. BARLOW:

11 ~0 no you see -any-- evidence that would contradict

12- the possibility of a fault zone going uthrough there?

13 A Therefare a number of cross-cutting features that

O : +-- . . .

'14 would suggest that a fault zone does not go through.
.! J **
, t a..

'O, What is the ~ -- excuse me. |15 ' '
,

16 ., A ' Join $.s ,. linea.r trending features . There are ~.

.> ;-

17 cer'tainly similar rock types all thel way across the zone.
;

18: Tf era is[a_seqt.Ience of Eocene conglomerates in through there
,

19 tnat show no evidence , o, f offset. 1

;.
,

,

| 20 If one were to postulate a fault of very small

21 displacement, say on the order of tens of meters, -I suppose

i
!, .22 it would be possibic for it 'to go through there without
i

i - 23. seeing solid evidence for it, and I won't ' argue one way or
-

i
, 24 the..other on that1
!. t

i

L 25 On the other hand, if one were to try to

| \

|
i

(
! . _. .._ - _ - . _-.,__..,_._._,,,_;..__..._._. __ , , , _ . _ , . . _ . _ _ . . . _ - _ . . . .



,

1086
1 hypothesize a very young f ault through there',' I would expect

2 to see some geomorphic evidence,of offset strains or other

3 features 'which would -- could be seen on air photos, or

4 readily seen 'on the ground, that would indicate the presence

5 of an active fault, and I don 't see those features .
,

6 Q. In your testimony on page 2 9, you state that you;

j- 7- have made a . -- it is line 15 -- you say , quote, - you have made

8 a limited geologic reconnaisance of the area. Can you t tell
<

9 us- the limitations or describe the extent of the rencarch

'

10 that you have done Lin this area?

11 A- Well, at the time this . testimony was prepared,

12 I had spent, oh, ITguess ten days of field work;since last
.;-

13 Christmas , .~inI Baj a , Ca lif 6rnia . Most ofithat was the week0 1, -p..

m .

;. -

t-
1

14 between -- from Christnas iuntil New Years, of which the better.

e ..

15 ~ part. of Eone day; was spe_nt actually looking at the area, near

16- the . south 1part 'of' tho' Tijuana~ v lley.a

t
. _

. ,- -

;. 17 ~ I'<had previously been down there on geologic '

4 , ,
- ,-..

. ' - .

518' field. trips , |b'ut. n6t shecifica'lly for . the purpose of trying

19 to determine whether -a fault went through. I had looked at
t-.: c.

20 . the geology on a number of occasions ~ in the past.
.

21 Sin'cc the time of the prepared testimony, I have

22 spent two days specifically working in that area to see

,
- 23 whether I could. find any throughgoing features, and that work

i

. 24 ., included travelling. across roads that. extend between the

- 25- Tijuana to Tecate, the highway that extends off from that to

:
l'

.
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j 'l valley, Las Palmas valley, and -along various roads throughout
!

! 2 ithat area, as well as some hiking, as w' ell as further review

3 of the air. photographs, and as a result of that work, I have'>

.

4 'found nothing that would suggest a throughgoing fault in that *

:

~

5' area.
,

6 0 You said that you spent one da r lookirig at ' the

7 southern end' of the Tijuana valley. Did that include the
_

8 area between the Tijuana valley and. the vallecitos fault
I
'

.

zone?
.

:9
,

10 A When you say one day, - that "as at .the time of this

'
:

11 testimony. I hadispent,.oh, about three years ago, time
!

12 looking at the' 57allecitos fault, and had gone very close to
1 -, . . .

13 the north en'd- of the "allecitos -looking ~ at. that, and then at
,.O 1x

~ "
-

.

.

114 around Christmastime, just af ter . that, I spent:the better part
,

m -

15~ of ohe day- looking #ih|asoundthesosthendofthe--ofthe
'

..
,

4 4

16 Tijuan'a v lley b .t, ,a ,
-

I t f

17
^s, i s.,

s , ,

NoW Mhat. kind of information specifically did you
-

- - 4 s F; < :. g.o, , ,

F i. 7 18 ' udnt on shat area's' I' lookeds At It' that time?.

Q. We11;[I:was (trying to determine the' extent of your~ 19- 4
,,

20- rescarch between the northern end of'the vallscitos fault %ne, ''

'

f 21 and |the southern extent of ~ the. Tij uana " alley lineament.

F -22 A Okay, I. have appr' cached the north end of the

~

23 ~ vallecitos via dirt roads, very close to uhere it can last bc

24 traced in Las Palmas " alley, up from the north end, where

i 25 ' there is Eocene conglonerate, and. have travelled, I think,

|
_ . , _. .,_ _ .. _ _ . _ . _ _ _ _ . . - . _ _ . _ - . _ . - . _ , , _.
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I

1 aL better part of the dirt roadsf in that area, as well'as

2' hiking. of f to the sides where it - seemed 'appro,oriate, as well
i

|
.

. . ,

3 as' looking at air photos, and that is all I can say on that.-

1

i:
'
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tp~#13 1 Q What is the distance between the northern end of

.
. s s ,

2 the Vallec),tos fault zonef and - the' southern end of the Tijuana-

3 valley?
.

s. , ...

4 A I would realfy.need a, map to measure that, but'I

5 would guess it' is on the ; order of 15c ' ?20 kilometers. I'm not
'

'
~

. +

6 sure. 1 t'
i ' * ' '' .* *, !

,
. , ,

. 4 ,1
".

,

7 0 You would approximate.15 ' to 20 kilometers?
'

. .)
8 A That may be a little'~on the long. side, but I'm not

9 sure.

10 0 It could be less than that?

11 A Yes.

12 Q What is your estimate of the slip rate on the
,

,

13 vallecitos fault zone since cretaceous time?

14 A I have no basis'for estimating the slip rate.

15 If one were to average -- you say since cretaceous, which is

16 the last 65 million years -- if one were to merely take the

17 displacement along the Vallecitos -- and I'm not sure where

18 one would get solid data on'how much displacement. My data

19 would suggest that it is a very small displacement, less than

20 a kilometer. If.one were to take say a kilometer and divided

21 it by 65 million years, you could come up with a slip rate,

22 but that 'wouldn' t necessarily mean anything because it

O. 23 probably wasn't active during all that period of t'ime.;

24 0 What would you estimate the slip rate to be during,

25 the past 5 million years?
._

.
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1 A I don't know that it has been active during the-

' '

2 past 5 million years. '

^

3 Q okay. T.oving on to a different subject, the
,

O 4 final area to discuss with you,.you, des'cribe^the'Cristianitos
U

5 fault as a listric normal fault. g Would thi$;mean that .the.

6 Cristianitos fault;is?likelysto: flatten with depth?,3- '. ,

++" .<~ ;.. . .. ..,

7 A That is correct.
''

.r .,

g Q Considering this -- let's 'see,' did you have a figur'

e

9 that shows this?

10 A I had no figure to -- well, I have -- PLE-L shows.
~

11 a cross section that I have used in the argumenti. I'show an-

12 example for reserve drag I showed PLE-K and for another

13 example of features for a flattening of a fault, PLE-N, butO
14 that is the Pelican IIills fault. I do not show' a cross sectior.

15 of how it extends at depth..

16 Q In the PLE-K figure in your testimony, if you

17 were to draw this Cristianitos fault into the deeper layers

lg what would it look like? Could you possibly ' draw that on

19 that figure or would you need a larger sheet of paper? -

20 A It would start to flatten as ,one proceeded down-

21 ward on the fault. Whether you could actually construct a

22- precise cross sec. ion from the data given, it was a matter

23 of conjecture. I think one could probably suggest that it

24 would flatten a . few hundred feet down it would start to

25 flatten in this' particular case. This is probably due to

,
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1 local flattening of the surface. It is certainly not a deep

2 seated flattening. .

~ ' , -[,"
'

,- >

- t

3 0 Perhaps yotir jfigure PLE-M seems;.to show a deeper
c ,- ,

4 section. .At what depth would the listric normal cristianitos

5 fault begin to flatten? ,, [ ( '

.,
,

,

6 A The. flattening normally is a progressive, sort of -
;

' >- ,
,

?, , , ,
,

7 thing and 5. hen you say when would it start to flatten, it'is

g curved. It iF a characteristib'fea$ure of'a listric fault.

9 It is entirely possible that it would get down to a bedding

10 plane at a depth of oh, 10,000, 15,000, 20,000 feet. I don't

11 have enough control here to say where, exactly where it flattens,

12 down to a bedding plane, say.

p 13 Q What sort of rese' arch would allow you to determine

b'
.

-14 the depth at which the Cristianitos tends to curve or flatten?

15' A Well, withire the main part of the embayment there

16 are enough oil wells or drills,. holes drilled for oil, that

17 there is fair control down into the cretaceous strata. In

18 those areas one could hypothesize where the fault might
P

19 flatten or what depth one might expect the fault to be at'-

20 any.given distance from-its surface trace. You would probably

21 need deep drill hole data to really get precise control.

22 Seismic would probably not give. definitive results. u.

23 0 Looking_ at your figure PLE-N, where you 'look at a

24 =crossection showing the Pelican Hill fault zone, I believe you

25 said in' your testimony that there are a number of normal faulta
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1 in th is ' region shich are similarzto the Cristianitos f fault and

~

'

2 you cited this fault zone:as onb 'of them. Nould you cher-
') i.

3 acterize the Pelican Hill-fault ~ zone a's a list ic normal
.: *<. u. .

4 fault?
'

*

,
,

5 A- Based on what I see,. yea. ,
,

6- Q. Could youg tell me approximatelyfhos;farj this fault
, .

.

-
,

. .,, , ., -%,
.

7 zone is from' the Cristianitos fault zone?

8 A I would need a map to meas re' distances.'

9 Q Is it within' the capistrano Embayment? '

10 A If you.will turn to'PLE-0, in the San 'Joaquin '

11 Hills you will see an 'X' right below the word " sand", below
.

12 the 'n' in " sand". Right there is a dot 'P', which represents

rm 13- Pelican Hill.- The fault. passes through Pelican Hill and is
Q)

14 trending -- it is dipping off to the west in that area. So
.

15 perhaps 20 kilometers from the Cristianitos.

16 0 Thank you. Would you expect these two. listric

17 ntrmal fault zones to be similar in terms of the depth . at

18 'which they begin to curve?
. .

19 A They might or might not be. I~see ao reason why.
~

20 they necessarily would be. It is like landslides 'where the
~

i

21 . sole of the slide is along bedding. Nothing dictates that

22 .one slide can' t- be deeper- than another.

'

23 Q Have you studied the faults in the Cap!htrano

24 Embayment which were mapped by Jack West for the Applicants?

25 A I have reviewed Jack West's work, yes.- When_you

, . - ,- -. -. . , -. . -~ ,, - - ., -. ..
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1 say study ? them, most of the faults- do not come up . to the sur-

_

2 face and therefc *e at least noti'within' the embapment. There-

3 fore one cannot study them at th'e surface.,- ' i

4 Q I see. Are you familiar w'ith the- faults mapped
^

. .- . ' . . -
5 by West entitled the Shady Canyon fault and' the Dana Point

.

li.6 fault? *i; c'' '-
.

-

, ' - QN / ? a
.

-

'

, , f .

7 A Yes.

. .i~
8 -Q Would you describe'those faults hs li'stric normal-

9 faults?

10 A In the case of the ' Dana Point ~ fault, - there is . a

11 fault at Dana Point and right of fhand noW I'do not recall

12 whether the fault I am thinking of is - the same one that Jack

. ,em 13 referred to as the Dana Point fault. You might refresh my
d'

14 memory as to whether the Dana ' Point fault is one exposed.on-

15 shore or not.

16 MR. PIGOTT: Mr. Chairman,-I think~the witness

17 has now been under examination for almost an even two hours.

18 I would- think it appropriate that some break'be considered.

19 ' JUDGE KELLEY: .Yes.. I think we'.are moving up

20 on that time. I am under the impression that you are pretty

21 close to wrapping.up. If you are not, I think we should

22 break now. If you can finish it.up in -- well,.what kind of.

23 time would you estimate?

24- MR. BARLOW: Well, Your lionor, I don't expect ~it

25' to take very much longer, perhaps 15 or 20 minutes. But I



_ . _ ._ -- . .

1094
1 would appret ate a break at this poing, if it is okay.

' Well','I thinklit.i,s1almost unani-2 JUDGE KELLEY:
~

-- - >

-3 mous. Let me make just an| observation that we have had --

{~} acouplepeopleinthe'audiencehaveb'rog[$signsintothe4

5 room and we can' t allowithat becduse it does[ detract from the
'

,

6 ability of the witnesses and,the Board and others to focus 'on-

;i, :( r '', ,( \v-L j.
,

> '

,, ,

7 what we are about here. So,if you need to bring signs into.
' "

:..z. e. -

.

'

. *
8 the room, I would appreciate you'r' leaving'them in the'back of

9 the room or putting them down on the floor.

10 And with that, let's break for ten minutes.

. 11 (A brief recess)

12 JUDGE KELLEY: Mr. Barlow, you have some questions

13 left. Let me just' note, though , when I askcd -you about

14 likely duration when you began, you said an hour to an hour
i

15 and a half and you have had about two. So I am going to ask

16 you to wrap up in about five or ten minutes.-

17 MR. BARLOW: Five or ten?
'

18 JUDGE KELLEY: Yes.

19 MR. PIGOTT: Mr. Chairman, could'we have one

20 preliminary -thing? I believe the order yesterday on page 704

21 of the transcript is that the prepared direct be copied into

22 the record at 611s time. That doesn't appear to be happening.

O
i '/ 23 I wonder if we could have that clarified as to whether or not -

24 we are going tc get the volume of the direct ~ transcripts,

25' the direct testimony.

,

_g- - ,. e- - - , _ - . . , - -- # r , . . , ,-- - , --m-% .ym- ,- , ,ey * y . .m-e-
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1 JUDGE KELLEY: By all means, let's clarify exactly

'

2 what we are going to do. 'We'do.have, as'Izunderstand it,-

If[ q* '

.

-

all of the direct bound 'up. together ' ink a s_ing'le. volume. .That-3
'

+ y
_ ,

4 was the first thing that No did. '

/
'

{,^}
,

,3 ,

a ,

5 MR. PICOTT: Except'we"never rech ved it. It has
.,

6 not been done. It has not been done. o ._ , , ,.

-| ;'|' ,' ;t ,n'+ .
,

7 JUDGEKELLEY:''Ldt's'go'oIfth'e* rec $r5..'

'| -8 (Off the record)~' ,[
'

'

,

9 JUDGE KELLEY: On the record. '

'
~ MR. PIGOTT: Mr. Bhrlow's ten minutes'are up.10

11 (Laughter)

12 JUDGE KELLEY: I .think we needed that. Mr. Barlow,; .

- 13 go ahead.

'

14 BY MR. BARLOW:

15 Q Dr. Ehlig, we were . discussing the cristianitos

16 fault and your description of it as a listric normal' fault.

17 We were trying to dete rmine at what depth the Cristianitos

18 fault may curve or flatten out. And you estimated approxi'

19 mately 10,000 fee t. Would that be along basement rocks or

20 in'the Williams formation?

21 A I don't -- well, maybe I indicated 10,000. I

22 indicated it would depend upon< how far west one was from

< . (")w- 23 the surface trace as ' , what the depth was anyplace. 'I.

24 suspect that- it would be at the base of either the cretaceous

25 or within the Santiago Peak volcanic sequence which to the
~'

,

en , -a w ~ r , ,- , ..er, s,.. , < , , e - - - - .
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1

'

,i

' "

1c96 __
'

1 west 'does interfinger. with marine rocks' and might. well. have
-, ,

2 a well-developed bsdding plane / n~ib. iso.'it could be_'eeper
'

d
'. j '

. _ . _ _.
.i'

, : . ,.
,

^"
shoul'd be deeper thanl10,000' feet"that ie.. flattens :in.I3 .--

:
-u ,

, , .

,

- 3 i,-

-

. 4 think most areas and could I. suppose b'e over[20,000. I would
_

; {, r ' n. , , . 3- y.
, ,

haveto'reallylookata#crossection,wh'i' chi [ don't;havein0 '

5;
. g. ; ; -K - ;

' '

~ .

'c~ front of me or with me, s to see what would <be .a ireasonable ~c

j'; , ; ? z . . . . s t .s , '.;s u i j :> < t:
.

.

. J s .t. c;:'

But itbis;1 '.;
> ....

. . uF- a >

' on th'at ballpark of more .than ;10,000, . I'd'
~

'. de'Pth.7 .

., e .1, , ' . . ,

. l . D,a . -
"

'

8 say.
|

9 Q. And you said'at some points'it could be in:the'

. 10. Santiago - Silverado formation?
~

. 11 A No . - The Santiago Peak' volcanics. It'would below '

12 the Cretaceous and into the'upp'er jurassic.-
m

~

IBut it also co'uld be"in the cretaceous
. 13 .Q Oh, I see.

,

14 level?

- 15 A' ' Perhaps at the base of the: cretaceous . There are

16. wells that -- oil welle that were dril' led well'intonthe

l'7 - cretaceous and show evidence of backward rotation. I believe

13 that exhibit that I submitted which was a. crossection by

- 19 Jack West.

20 0' At --
,

; 21 A Yeah,. that shows wells . going down into the

22 cretaceous and-the fault is continuing below that..

-

-23 0 Are you looking at.PLE-L? -

24 A .That.is correct. .

25' O- .Looking at;that.for a moment, could.you'tell me

:
-

4 ,

. . . . .u _ m . _..._-.:..,_...._._.._1_..-.....wu.._. ...-..u.- . . u . - u ._ . .'
, _ . .
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^

1 what you estimate to be the wi th of the Cristianitos fault

2 zone at the point it has the, Forester Branch, which I' believe
,

3 is portrayed here? f ' *

>

, ,

4 A' The Cristia itos fault'per se is_a very discrete
~

fault that passes down ,[thirdugh Uhat section 'and is dipping5
. ,y , c , . , i+ ~

~6 wes tward. The Forester Branch would be a subsidiary fault,
t g , v. C vf , ~ " . ? j? , yJ.,-

7 probably coming up f'rors the curve Cristianitos at depth.
. . , , s , . - -. , t

8 Now there is a certain amount'of.. interpretive license in

9 utilizing that data to show exactly where the Forester branch

10 is in the crossection and how much displacement is there.

11 Q Okay.

12 MR. BARLOW: -I would like to request that the

13 witness be given a copy of the exhibit, _ the Applicants '

14 Exhibit No. SB-1, by Dr. Sean Behler.'

15 JUDGE KELLEY: Is that a separate volume from

16 this large volume?

17 MR. BARLOW: Yes, sir. It is an exhibit that is

18 a separate volume and it has a stratographic map by West.

19 It is the same sort of map that' we are looking at here and

20 I think it would be better.-
,
.

21 MR. PIGOTT: A clarification. Is it appended to
;'

22 Dr. Behler's direct testimony or is it one of his exhibits?
.

.O'v 23 MR. BARLOW: Exhibit SB-1. It is a separate

~24 volume.

25 JUDGE KELLEY: It is not just a page after his

, , . - _ - , _, , - _ _ __ _, ._. -, ._ .. ..
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1 tes timony. I see.

'
,

2 MR.' BARLOW: While.we are waiting;for that, in

?3 the interests of timei-- ',
.

~

'
'

, s.

' 4 JUDGE KELLEh: :You'have some other questions?

: 5 MR. BARLOW: :Yes'. . /
' ''

.- . -
,. ,,

6 JUDGE KELLEY: Go ahead.- , .
, , . >- ,3 7s., , . .

:'
.

',, my-z. . . . .- .

,
.

. > -.
.

7 11R. PIGOTT: Just'a second.. I would prefer that

8 the questions didn't pro'ceedluntilLI[wasi- ;

9 JUDGE KELLEY: All right.

10 MR. PIGOTT: Maat page are you on?
f

11 MR. RARLOW: Figure 19. It doesn't have a page
~

12 number on it.

13 MR. PIGOTT: I'm not sure that.Dr.;Ehlig is
~

fs,

( .

.

14 familiar with that, so he might take just a minute orf so
~

15 to make sure that he is.

16 BY MR. BARLOW:

17 Q Dr. Ehlig, have you seen this figure before?

18 A Yes, I have.

19 . O Looking at this figure, could you tell me where

20 you would project the curve or flattening to take place on
~

21 'U2e cristianitos fault if'it is a listric normal fault within
,

22 th'ese layers and depths shown on figure 19?,

. f') -'
\_/ ' 23 A The most likely area would be below the trabuco

4

24 . formation..and down in the upper part of what is termed

i 25 basement here. Now in this particular area no oil wells have

1

._. , - ~ , - . .- ,. - . - _ , . , - _ . . , . , . . , . . . , . . _ , _, _ . . _ . , , . - - ,;._.,--,,.-.-
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1 been drilled through the tribuco and consequently, the details

2 of stratigraphy are not known at depth along the Cristianitos

3 fault.in this particular' area. Sean Behler shows the shr llowes.t
,

7- 4 possible projection of the Cristianito,s.()g
5' Q Does that shal' lowest possible projection' agree~

' 3 .-,

,

6 with your concept of listric normal faulting?
' ~';", ,- , ,e 4 ,, ,

,,

7 A. I'would 2 'it ag$ees"in-that in close to the

8 Cristianitos, I would carry- the Cristl5hitos pretty much

9 down as shown in this crossection, particularly in view of

10 the Exxon well that is shown going down to a depth of

11 between 2,000 and 3,000 meters.

12 0 Is it possible that the curving or flattening of

13 the Cristianitos fault zone which w'as listric normal could.,
~

7--
(.

14 place.the Cristianitos fault, the curved part of the Cris-

15 tianitos. fault at depth, directly beneath the hypocenters of
.

16 the earthquakes which Dr. Behler is -discussing here?

17 A. It would certainly place the fault surface going

18 beneath the - hypocenters . How delply' or how close to the

19 hypocenters is a matter of ' conjecture. The deceper of the

20 two hypocenters might well be fairly close to what would 'be
o

21 a feasible projection of a fault.

22 ///
n
IJ 23

24

- 25

.

.--.a ,. . , - - .<--# .- , , ,F ,- g y',. , ,
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,
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'

1100'
, .1 1 EY MR. BARLOU:
i . ~

h 2 0 ny close, within.what range.of closeness do you
,

3 mean now? ,

-

L
| ~ 4'' MR. PIGOTT: I am going to object: to this kind of

.

5 a question. It is one thing ~ to la1k ' generally of ' the
,

6 application of Dr. . Ehlig'n ' testimony to ' the general area . that ,

,

7 Dr. -Diehler is . discussing, b6t I think it is quite another

. 8 thing to ask for him to come up' with .particular distances that
.

9 are certainly not a part of his direct examination. I would .
~

:

10' object to-his going too far beyond the scopc of'tho' direct.
i

11 MR. W11ARTON: Mr. Chairman, the testinony

'

' 12 offered on cross-oxamination c1carly indicates that the

n<
13 ~ Cristianitds fau'lN curves, and that the curvo of ' the fault -

<

, O ej y- -' ' '

t
,

1 - 14- wodid(lead it di:.' depth. close to or very near the . hypocenters
'_' \ r|j <j -

=

e

15 . of the novement inEthe :ci-istianitos area. I think it is a
'

i ; . - ,
, .

, >, .
.

16. ver[importank.' issue and meritica1 issue that we. get the %est
'~

- ?
'

j . .+
. . ,

i - 17 testimony we' can fro:n Dr. Ehlig regarding ho ? this particular
mmy y ;

_ ,
- . .

,,

18 - phenomenon would" work and how'-that-would be his best estimate' '
!

!

19 of how .that would be poptrayed on the map, of how that -- how

20 the -- how it would uork,
f.

21 JUDGE KELLEY: I will- overrule the' objection.
2

22= T11E WITNESS: This is a matter of speculation, but -

-

- k> 23 if I were to draw a ' curve, --I would tend to, pass it beneath
t

24 the most casterly hypocenter at a- depth of perhaps : 5,000
4

25 meters, ~as a reasonable kind of projection. *

.

J

e

$ d-'y--'s e 7 w+ W,g.g qyagge--g --96-. y qy4--.9mg- 9 9- &-r p-gg-r- rh-t N+ w qyr- -y.y m-3.*vg- erw*--3-y*7 % y y g M- vy* v y i 77 W- y 'yw=^fgP-+-'MF-g-*Kw y yp,-"'
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2 ,1 MR. WIIARTON: Mr. Chairman, we would request that

2 Dr. Ehlig do draw that curve on this particular map, and that
>

3 after drawing the curve, that it be identified as.the

- 4 Intervenor's first Exhibit.

5 MR. PIGOTT: I am going to object. . The Intervenor: ,

'6 can put together their own exhibits . I think this is an

17 improper way for a showing on behalf of the Intervenors.

8 This is not Dr. Ehlig's map. IIe has made.some

9 general projections . I think it is an unfair burden ' to put

10 on him, and an inaccurate type of material to have in the

11 record.

12 MR.' BARLOW: ..I think we could proceed without a

3, s.,
,

' ~. ? ,

13 request for ;afaning. .

O x; %,
' '

14 ",,.L., < /- JUDGE KELLEY: ' I was, going to sustain the-^

.

- ..

15 objection anyday, 'so .go: ahead.
:, - .- ,

'

$'' BY MR .- ~ BARLOW:16 *i ''. ,e*
,

. i ,

't- .1
' ,! '

17 0 ' Dr'." Ehlig, what sort of error bar would you-

-
.a v 2,

' . ;-. ,_ ,
7 3, i * *

^

.18f ~ as; cribe 'to your pr6jected curve o'f the Cristianitos
y ., , ,.

fault?

19 A' It s ould be !quite a' large one'. It could be
,

~ 20 significantly cuseper than I have suggested here.

! 21 0 could it also --

i'
22- A I have not tried to make a cross-section

,

23 extending from the surface trace of the cristianitos to .the.

24 ' Los Angeles Basin area, to try to tie down a precise depth

~25 at which such a fault would run -- extend. -What I have noted ,

o

' :
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3 1 are the features which infer that the fault planc does tend to'

2 ' flatten with depth, and that was the critical part of ,the

'3 argument, not how deeply the actual planc extends.

4 0 Okay, thank you, so just to make sure that I
)

5 understand you, you said that the projected flattening or
,

6 curving of the Cristianitos fault vould be approximately at a
'

7. depth of 5,000 feet?

8 MR.cPIGOTT: Objection, that l's a misstatement.

9 I believe he stated that -- 5

10 THE WITNESS: 5,000 motors is a possibic. position,

11 not feet.

12 nY Mn. nAnLou:

'

13 ,0, 15,000 :ncters, excuse ne, that 'is what you 'said,
~

'

14 5,000 meters? (

h~15 7,Af Is a plausible position.
' '. , r, :

,

16 h-0- Okay. .Thank you.- Dr . Ehlig, is it possible that -

17 if the 'Cristianitos fault had ceased to be activo as a normal
'i~ t s' - -

. .s t
t i' si ~ - S

18 f au'lt , that it'could be reactivat'ed'as a thrust fault under

19' the cur' rent stress . regime in ~ Southern California?

20 MR. PIGOTT: I am going to object to this as

21 going ~ far beyond the scope of the issue. The issue here is

22 the general geology in ' the area of .the OZD, including the

23 regional area, and it is not -- it is not capability of the

24 Cristianitos fault. I believe that we are attempting here

25 just a fishing expedition of possibility on -possibility in an

.. .
. . - ___ _ _ -



'

. ,

'
.

1103

4 1 attempt to raise that which has been decided a long time ago. -

~

.

2 .. The issue is, .concerning. those tuo events, is .in

3' issue, and will be addressed by Dr. Bichler. I don' t think

(w 4 , that is an appropriate question for thie witness.
d

5 MR. BARLOW: Your Ironor, we arc lobk'ing at a map
,

'6 that analyzes the carthquakes which occurred close to' the
i

7 Cristianitos fault zone in 1975 and we are trying to determine
.

-8 the sense of faulting along this zone, which Dr. Ehlig -is an

9 expert in, and'ho has testified in his' written testimony

10 concerning the nature of the Cristianitos fault- zone, and we

I
11 arc just following along .on that in terms of the evolution

12 over geologic time of this fault zone,
n gs ;t

+. r ..
-13 < "o !JUDGEnKELLEY:.,Well, I think it is margina1, but

1.( ";i ''c, -
.

14 I Will a'116w this questiony.. but at the same time say to you,_
,' , - -; -, , - y ,

. .,

:, %Tf

15 Mr. ,BNr| lou,I that I want' you to wrap up with another two or-

' ;.
; ,

, ;u

16 three questions;in the ne'xt three or four minutes.'
3

'r, . - 9 , !p* ' ,
, aJ

' ~

v - 17 TIIE WITNESS: 'In' response to the question, I knou
,

w__
y' , g' sh~ h

* * ' '' '
; f j) ^, ' d5 *

>

' 18' ~6f no evidhnce tliat tile Cr$Ndianito$ fEult has experienced~

,

|

I ~ 19 - movement ithin)the" dd$tlernary, and in. addition, the

20 orientation. of the fault is certainly. not what I would expect

f 21 for reactivation . by reverse movement. The stress field is
!-

f. 22; such that -I would expect reverse movement to occur along a

'23 'more cast-west or northwest trending structure, ..if one woro
L

[' '24 . to hypothesize stresses suf ficient to cause . reverse faulting .

i-
'

25 ///
Y

I '

. . . , . _ , , _ . _ , . . . . . . , _ . . . . _ , _ . _ __ - . _ _ _, -...,.. _ .~, m , _ .
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'

5' 1 BY MR. BARLOW:

2 O In general, is it possible that a listric-normal

3 fault can change its sense of movement and become a thrust

4 fault with reverse faulting?

5 A Well, generally listric-normal faults do not-

6 extend deep enough to be in the zone where earthquakes would

7 be generated, and in fact one would require very special

8 mechanics in order to reverse the. movement.

9 e okay .

10 A .I think it would be extremely difficult to

11 reactivate such a fault.

12 0 Have:you studied the northern end of~the
~

* +
._ .

13 Cristianitos ' fault' zone,, and 'in' this regard, let me rephrase

~O- '* '

., -
. rm

14 the qu"estion, excuse me.1. '
<;, . -

, -

15- no younconsid,er it. possible that at some point
? " ..m-

16 - during. the geoldgic evolut' ion of this regien, that the
.

3

3 17. , cristianitos faul't zone -formed .a structural. relationships

n,O, '' ' a-4 s i .j
,

. .

18 betwoon the Newport-Ingleucod OZD fault zone, and the

19 Whitticr-Elsin re' f ul ' zone?
'

20 MR. PIGOTT: I an going to object. This:is

21 something I guess we got to -- close to the other day, but
,

.

22 this I believe extends beyond the issue currently before the

.
23 Board. I think it is an attempt, a back 'dcor ' attempt to put

24 into this case some kind of an allegation of differen't or new

25- structures by putting something new on what has been the

'

,
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6- 1 traditional mapped extent of the Cristianitos. If there is

2 an issue, I believe it is issue number three, which has an

3 opening for - the Intervenors , upon a threshold showing,' to, show

m. 4 additional new discoveries other than the five or six
..

.

5~ delincated there, and I would object again; that this'goes

6 b'eyond the scope of this issue,and attempts improperly to put

7 a new issue into this proceeding.-

3 JUDGE KELLEY: Could you 'just restate the

9 question?

10 MR. BARLOWi Certainly .

11 BY MR.' BARLOW:

12 0 Dr. Ehlig, in your opinion, is it possibic ;that

13 at same . point during , geologic history, the Cristianitos fault ,

O : - - x n-
14 . zone ' formed :a structura1 relationship between the Newport-

,q
- ,- ..

.,, , ,

,_t
.,

15 Inglbrood' ozD fault zone and the Whittier-Elsinore fault zone?

~ * ^ ' JUDGE KELLEY: I am going to sustain the- 16
*

(- ~ r

17 objection. I believe you' can. bring it-in at a later point on

e n f: ' 4' i, j' ., , .i ! i ;, i
~

.

, , ,

13' d 'showin'g of' relevance, as 'Mr. ' Pigott has suggested. This,
'

'

19 af ter .a'll).-is' rather' ' genera 1 introductory testimony.

20 It is very important testimony, but it is rather

21 general, and I think that you- are getting beyond, ~1n thin

22 regard, and so I am going to sustain the objection.

23 MR. BARLOW: Could I ask a question 1 are you,

24: saying that it would be relevant under contention thrco, or

25' the other contention?

i
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7 1 JUDGE KELLEY: I am saying it might be. I am -

2 not making that ruling, but it may be, upon- a proper showing .

'

3~ MR. WHARTON: You didn't give'me a chance to
,

- 4' refer to the record'to show the relevance of the matter, and
_

5 I am referring to.page 29,1 where 'be is testifying that under;

6 enisting conditions, the Cristianitos fault is buttressed and
*

,

7 cannot move. Consequently movement on the OZD would not

. 3 cause movement. on the Cristianitos fault. I believe with

9_ his testimony, it is appropriate to be able to pursue his - I

: . . .

.

..
10 discussion of it, the relationship of the Cristianitos' fault

!
; ,

; 11 . and the OZD, which was the thrust of th'c question.

12 . MR.,PIGOTT:- I would submit, Mr. Chairman, that
'

.
.

13 Mr .'.Vharton- is at~ the . wrong end of the Cristianitos fault.--

E %) The'. testimony here goes,1| ..
'

+

. . .. c.

,to. ,the south end .j- 14
:

' 's Q. *
.

,
_

. . .

| 15
.

JUDGE KELLEY , You were at, Mr. Wharton, the end'

'x ,

3
,

16 that._ go, es down ,into thi ocean, right?''
.~,

'

-7 17 sMR. WHARTON: That.is; correct.,, ,
j G is ' 4: jni1 \''+

5, ,

18 JUDGE KELLEY: And out toward the OZD. You were
;? |' <A *

. ..

i 19 asking a di,fferent question,--I thought.

20 MR. BARLOW: We11, I was ' including ' that in the

: 21 question, but I was looking at the northern end of the ~
.

.

22 Cristianitos ' fault, where 'it comes very close to the Whittier-
, .

i 23 Elsinore fault zone.
;

{ 24 JUDGE KELLEY: Next question.

25' MR. DARLOW: Okay.
;
;

f
1

i *

- ~. , . , _ . _ _ , . , , - - - . _ ,,- . _ , , , ,,2 .. _ , ... .-,. _ _. -..,._.. . _ .. ...,.-. . ._,_ .__._,,_ ._.._
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8. 1 JUDGE KELLEY: Mext and almost last. Next to'

2 the last.

3 FR.. BARLOW: . Okay.

. O--
4- BY MR. BARLOW:

5 0- Dr. Ehlig, would you agree that water-saturated

'6 - near-surface sedirrents of fshore from San Onofre would tend to

7 heal . or cover up surface ' displacements that occur on thc2

8 OZD -- that occurred on the OZD before the Ifolocene' times ? -

: - A I am not aware of thinga being ' healed, rocks -9

'

10 being abic to heal themselves the' way people heal themselvos.

11 No, zI would not agree.

12 -0 Excuse me, I was not discussing rocks. I was
q, -

,

13 discuss ng> Nater2.datiurato'd9ncar-surface sediments .
,

<

O- s' .
, -

-

14 'A'- Anything that ih below the water's surface is'
,

going to',be .saturabed[ uith water, but that 'doesn't mean the
'

15
e!. . ,

'

grains are goinh to , readjust in any way so as to destroy the -
#

16

[ 17i . rock evidence. If. you wane to; talk about marine organisms
.; ~b I ,' _ ( .. (; w u''

. , ,u- .

18 burrowing in the upper foot or so, I would agree that the ,

)vi - |,. ; _ .
,

,

! 19 upper foot or so is frequently disturbed by b6ttom dwellers,-
!

! 20 and can lose evidence, but notJif you go doun several feet.

i'
21. o One last question. Do you consider it possible

;
,

!

22 that San Onofrc Mountain isia product of dip _ slip movement'

23 c in a similar way td. the way that Mount Soledad is a product
.

24' of dip slip movement? -

25 A' That question . loses me in that San- Onofre

|

!
r
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9 'l Mountain in composed of extremely crosionally-resistant San
i

2 Onofre breccia which in tilted seaward. You are inferring

! 3 that' there is a fault present, but I -- I have -- I am at a

4 loss to know uhat fault you are talking about.
,

5 O Well, the ' Cristianitos fault runs along the
,

6 northern flank of the San onofre Mountain, is that correct?'
,

7 A- It cuts it obliquely, yes. ;

8 0 Does the Cristianitos -fault have any dip slip ,

i

9 movement on it?

10 A The Cristianitos fault is a dip slip fault. It
4

11 is what we call'a normal fault.

j 12 JUDGn KELLEY: With that, I believe we will. Passg
'

: . ..

.13 on to Mr.TChandler. 'Mr.+ Chandler, do you have'any questions

O- .
-

..

: .u.< .

14 of 'this uii: ness ?' , ,! ''
,.

t .3 ...
t ,

15 MR . - CitA'4DLER : . If I could just have 'one moment.'

*

No question ~ , $Mr. Chairman.i
i 16 s

.

JUDGE KELLEY: No . ques tions .17 3-< .
; << .1 '}{-

18 MR. PIGOTT: Mister -- oh, I am sorry. The Board
'

.. .

~
)

19' may have qucstions .

20 JUDGE KELLEY: I just have one easy question, Dr.

! 21 Ehlig. You were talking about the San Miguel fault, and you

22 used the tern slicken sides . Whatdoes that mean?

| 23 TIIE UITNESS: A grooved surface that is produced

i

24 along the fault as it moves. It is the actual fault plane.'

i- 25 Because of grains projecting out or harder materials, it leave 3

i
,

_________._c____._._ _ _ _ _ _ _ _ _ . _.._.______._m_._______.____ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ . _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _.________,__m. . . _ __
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. 10- 1 . a grooved surface, and uhen you ta1k -about, the s licken sides ,

~2 it is the trend of the grooves.-

3 JUDGE KELLEY: Thank you. Mr. Pigott?

_ 4 MR..PIGOTT: Yes', Mr. Chairman.. We have-had a
'

'

:

5 full six-plus hours, I guess , almost, 'of cross-examination of.

i
j 6 Dr . ' Eh lig . I .would request, as I_ ' indicated I might this

7_ morning, that_ before . redirecting, I would like the, evening

8 recess to go over the record. Certainly it _would shorten it
,

9 and probably. make a more organized redirect if in fact that -
,

10 -is even necessary.

11 JUDGE ~KELLEY: Are you going'to have,any redirect
.

i12' of Mr . . Snith at c..le point? -
.F , , . v

t .. . .

1 No, Mr. Smith is not going 1 to have
. . .,

MR. PIGOTT:
. .

- 13 c. ,|I
4 4

~

'q
' .,

, ,

14 redirect. ,'
', - .3 _ ,,

,

15 LMR. , WITNRTO:1: [Mr .rChairlun ?-

x: ~
,

16 - JUDGEt.KELLEYf~ Yes.

Ib M,r.1 Pig'ott proposing to move on' \ 17 e - ?. MR. UUARTON:2
'

s

,

, , . -.a q- r .s -; ..

!

18 to another, witness --
. .. - ,7.

* ... ..:

19 MR.LPIGOTT: .I will -- I am prepared 'to call: my
;

i

20- .next witness , yes .
,

21 MR. WITARTOM: I would propose then, that if Mr.

22 Pigott has redirect, that he ~ do it at thi~s time, for purposes>

-

. 23 of. expediting: the proc a .y, for purposes of the witness's
,

L
'

24 _ testimony being f1 u ,he cross-examiner's mind, that we,s

i 25 have. redirect at this time.
.

4

1

4 # -.m . .--.U,,-. ...-,,,rw ,, ,. ,c-, ,- ,.U-- -,,e., y.,6.%..--m,--.,,4.-,.,,,y .,,,--g. r,.. ,h , p_- y ,- , ww, e. -f,- -- -, ,,-w-
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:11 1 --JUDGE KELLEY: 'Any comment from.the Staff?'

. '2 MR. CHANDLER: We have no preference on that, Mr.-

3 cPcirman.. ,

[ 4 MR. PIGOTT: I would only' point out that ,.the

'

5 i proposed pro _cedure which 'I did' discv3s .this ' morning met' with

6 . no. objection . - In~ . fact, - it was ' a' stated no objection this.
'

.

7 morning. If we' are looking ' to expedite 'the record, I think

8- - you would have an expedited situation .if _ we 'can come in with-

~ 9 a few short questions, rather than perhaps asking1.forJa

10 recess now to see whether or-not-theliitness has some areas
8 .

:11 ha feels .should be redirected, and probably take longer than-'

' '^'12 it shou,1d. -
'

,
. .n , , .-

~

13
'

Of: course', we could- do that subject ~ to a few-

p.& , ^

~
,

.-; " t .
,

14 minuths of ,' conversation %rith * e_ witness'.. I . vould far pr,.sfer
V ;

'at this 'liour of tbe' day to ca11 the next witness, do the*
- 15

n ~
i

;- u

16L prelininaries ,lperh'aps even get his general discussion .of
t. 3a. . .

. 3 .. .

, .,

17 [ -his testimony-into the record before proceeding.5
.

.

18 (TUDGE, KELLEY : I am going. to' rule ~in your favor,'_,
'

i :

119 Mr . Pigott, with the ' observation , obvious ly, _. that' you be able'- .

20 to do the same thing further along with one of your- witnesses ,-

! 21 if you choose to do so, Mr. Wharton'.

~

But _I think it would expedite -things in all22

i .f~d 23 likelihood for you to have overnight to. think about 'what you -

24 w a r.'c to put-- on, and also from i.he ' standpoint of Dr. Ehlig,'

; 25- who has had kind of a long day on the stand, and so with that,
,

.

>

__.___________.___._.._._m___m.___m __.m ______ __m ._. _.__ __. - _ ..__.._ _ _._ .._ ._ _ - . , _ . - _ _ _ _ . . . . _ . _ ___..__._.m __
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12 1 I' will thank ~ you and' excuse you at this time, Dr . Ehlig, with-

2 the' understanding that you vill .or you .may be back tomorrow

3 . morning.

| 4 VR. PIGOTT: I; think he probably will. for a

eo'
very short' period of time.

.

.5
4

6: JUDGE KELLEY: Right.

7 MR. PIGOTT: One' tihing before I call him, Mr.
i

g Chairman, 'I _ will give you copies of the memorandum' which I,

9 ~ said I had;not7.been able to receive as of yesterday. con'cerning
,

10 the memorandum on the size of the plume exposure pathway, and
4

-11- if I. conld' just hand .that out.

12 'J.UDGEj KELLEY: I'ine .
,

%, .L. .
',

~" -

4'
.,_

. 13' . NR .. PIGOTT: - And I. would ask Mr . - Heath if ?he could'., ,, ,

v .

ta ke g. . . . .thefstand.
.Y,

,
.

. . -
,

- 14L . .
.

'

'

'

^
_

~

15 Whercupon,.
.

.

~

-

1 -.
*, , .

LDWAR) GEORGE HEATH''

16 %4 ' '

17) qas tealle'd asia:vitness .hnd,? ha9i6 ' been"first dtily suorn
'

4
-

9
- . . w - : v-..

jg by the Chairman, was examined and testified as follows:
. . . .. f .. -

- tfD .
7 . _.

19 JUDGE KELLEY: Mr. IIeath, we are happy to. have .you

20 . with us.'

.

21_ DIRECT EXAMINATION
, .

'

~ 22 BY MR. PIGOTT:

' 23 0- would you state your full name?

; 24 A Yes, Edward George Heath.
'

I.
'

25 O. And your current business address?
>

Iv

ac , y- v -<- 9--. w.-- 4.- .-,.-e -*''**'''''*-*--T~*4 *e w P= ewe t'w=T"e '-- +y--r -'t- T--*+ + - --- ''+ee-w-"'++'''e'9* - - + - ' ' ' * -'Ft *
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1 A- It. is at 4000. West Chapman Avenue 'in the City of -

'2 trange.

3. O Do you have before you a copy of the document-

.

4 entitled " Testimony of Edward G. Ileath," which tis composed of

~

5 28'pages, and figures EGil A through EG11-L,:some 12'figurcs?-

) A. Yes. I a ls o -- there is ' one - more figure , ' M.

:

7 -Q I am sorry.'I. missed it. Okay. 13 ritures. Do
,

8 you have any corrections to make in;cither'the figures'or

'

9 your. prepared testim'ony?

.10 .A .No, I do not.
.

- 11 Q If you were asked those questions today, would

u . __ . :
12 your answers-be~the'same as contained . in that document?

J
t r -7;. ; -, ,

13

-.O
_

"A Yes , ' they'would ..'

4

't
' - '-

.
-

.,

So-youjadohiti that as your testimony'in this. 14 0' '
1-

'

15 proceeding?.
,

n.
'

16
. n . ._ . ,. . . s , . /. ~.

,A Yes.- I"do.
'

3 g _, .m' ~ q 7 -> . -

;

~ :17 -
, , ,

M t_ !(cMR.kPIGOTT: 'I. .wohld ask that Mr . IIeath's-'
t;

: 18 testimony be accepted'into. the record as evidence.
|. ,

1
' .

'

19 MR. WIIARTON: :Mr.. Chairman, I wou ld -j us t ~ move ' to

20 strike the reference to the word " hypothesized offshore
f

21 zone of deformation," since . the contention as stated goes - to

I 22 the'OZD and there was a specific question regarding whether

D) -( 23 ' it is hypothesized, or the 'OZD in its pre-hearing conference,,

;24 ' the Board specifically deleted ' the letter "It" from that, and

125 I would move that the letter "It" and the word " hypothesized"
,

7

- -

*'r'rv *-g = -F T e''*-"P"'t---** T97 *'***'''''**'-":''8d""?*''- t W a w- wiD.y y ey y- s 9 % v -,_ g.ey% =t'q-w p w rv vr gm wr y- g -ysy y
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1 be' removed from the record at page 9, line 3;.page.11, line

2 10;. correction. The page - 1, and that. is line .11, and - then
4

3 page 10, which. refers to this figure EGII-B.
~

4 MR. ~ CIIANDLER : I am sorry, Mr . Chairman, 'on page

| 5 1, " hypothesized" ' appears .on line 13, is that not correct?
.

6 MR. WilARTON: It' starts ' on - line 11. Page--- line

7 number 13, that is correct.'
,

_

-8- JUDGE KELLEY:. All right, let'me _ mane sure : I

L9 know what you are referring ' to. I have got page .1, ; 1ine 11,-

i 10 or line 13. Now, what is the other reference?
,

11 MR. UIIARTON: z The other reference is to page ten,
, :

12 .I believe - . okay,q- line :2 4.-

t q, ,
,

I
. 13 ; JUDGE KELLEY': 'Line 24, page ten..

(
'

That refers to figure EGII-D,

e ; J'

'14 1 MR . ,WIIARTON :-

_~, .

I ~15- location mdp hypo'thesizen ' OZD.
,

- g ; y L. - ;4

16- JUDGE KELLEY: A11 right, and then ' what elae?~
r-

,
. , < ' . ' ,m -, , , ->. ,

\ p ,
.

. 1 % ,,*i2_: '

'.17i MR. WIIARTON: - And the attached map that that' *

18 refers to(also. , f'

19 JUDGE KELLEY: Which also uses the figure "II"

20 OZD?

21 MR. WI!ARTON: . Yes, it does.

22 JUDGE KELLEY: And was there something else, or

; - 23 is that it?

24 = MR. WIIARTON: That is it.
.

2 25 JUDGE KELLEY: Mr . Chandler, you were involved -in .
,

1

>
,

_._._.-_,__.a..__._._ .- - ,__ _. - .~.._...-._, _ . _ . - -. _ - _ _ . . . _ - . _
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1 this deep issue sone time back. .What is your view?

-2 ,
hiR. CIIANDLER: -We would note that we would support

~

3- Mr. Wharton's. Motion to delete reference to the " hypothesized

4 OZD." We believe it inappropriate.

L'-
.

' JUDGE KELLEY: . As I recall,- though, one of-;the
.

.
. . . . ,

5-

'6 reasons you ofNered. back in .the pre-hearing was that the OZD, .

7 in| quotes, had been recognized as such, was referred to- as

such~ by geolo' ists, . and it. was just 2 confusing to have an "It"8 g

9 in front of it, that vas' part. of your:- reasons , wasn 't |it?

'

10 ~ i'R. CHANDLER: Yes, that;is corr'ect.
J

$

11 JUDGE KMLLEY: Was' tliat~ all of ' it?' 'What dther.-

r-, , .,

12 reason?j -

m

. f 3r:.) w .-

13 a ' ^ : MR. ,CIIANDLER': ' ,We11, I;think part of it goes.to'

O m~ ~ ~ -
-

.14 _ the. posit 3.on that we have yindicated in our comments ~ with
>,. -

.

115 respect (to the apnlicability of collateral estoppel'andjres^

'

: -
-

,-

16 - judicNta to hhis. proceeding. - - We are not here to relitigate '
-

.: . . . s .' -
.. .

* ~

rh! , s-

'whetherLthis\ s ra . hypothesized zone .or a real zone -or somethinq_

i- 17 _

18 e ls e . < .,,

- , ,

19 That matter was, we believe, disposed of at the

t
20 construction permit stage. We :believe that at least since'

| -

.

; 21 : that point. in time, . the of fshore zone. of deformation, or .OZD
.

22 'is a .rocog'nized structure as such. It-is not a hypothesized
,

.

23 zone.-

24 We recognize that the Applicant has not necessaril:
i

25 acceded to that in an academic sense, ' but certainly for

-.

+

,-
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-1- purposes of- this proceeding, we understand that it is

j- |2' accepting it as the characterization appropriat'e for

| 3 | determining the design' of .the facility, and' for that reason - !-

,r

4~ we do ~not- believe that we should be referring to it as-

,

5- hypothesized.
f
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MR. PIGGOT: If I might be heard?1 }.

2 If I can ao back again to the construction. permit

3 stage, the issue was avoided, by use of a' stipulation for

4 purposes of hering the seismic portion of the case. There was

pJ
5 never a hearing- on whet.her or not, as a geologic fact there is

, _

6 such a thing as 'a continuous offshore zone of deformat. ion.

7 It has been accepted for design purposes. It has

g never been accepted, it has never been found in any

proceeding to infact be the kind of a model of a zone that is9

10 depicted for purposes of seismic design. And for that reason,

we cannot accede to willy-nilly, on the besis of time _ passing,
11

12 - and people using a term for a long period of time, a name that

13 i fact depicts it as a geologic structure. It is_just not

O'

true. It-has just never been litigated, and we construe it.-
14

'' c, .,
. ,

as " hypothesize Q" and dn,til the occasion arrises , which I.15
,

16 hope.never'does,;that it is litigated, I think that both

sides should be.able to'/ refer to it by whatever name they want ,

17

g - .By using the word " hypothesized'" and you will,

19 . notice in; lower case on the; fi'rst page, and I don't think~

20 there is any other evil associated with its use in Figure ,

EGE-B, we ar'e maintaining-_our position that,this is not
21

22- something that has been determined as a matter of fact in a

O une groceedine or in env ether groceedine23

We should be allowed to continue to characterize24

OZD in the manner that we deem fit.25

. -_ . . . .. . . . , , - - _ . . . _ . - . . .
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2 ~ 1 MR. WHARTON: Mr. Chairman, just one point: if

2 the Board is going to be consistent, this issue was raised at

-3 the pre-hearing conference, where they were asking that the

r 4 ~ contention be in terms of " hypothesized offshore zone'of
b]

5 deformation." The Board,-'at that time, after hearing argument ,

6 ruled that it was not to be." hypothesized offshore zone of

~

deformation," but the "OZD,'" and we have prepared our case7

3 on the basis of "OZD," not~ " hypothesized zone." =That.is the

9 contention. I submit -that that should be consistent all the

10 way through,:that it is "OZD" and not- the " hypothesized zone."

11 JUDGE KELLEY: I am looking for the May order,

12 and I don't have my hands on it.

13 The pre =heraing conference order, which was then
{

14 superceded by the. order of May 28th.
~, p ; 7-

~
,. ,..

I would'like to.take a look at.that, because I15 ,

16 frankly-don't rememberLth'e couple or three sentences of-

-

17 reasoning that came = after the decision to knock out the "H. "
-

, ,

13 I remember;that we'said something, and I just want to look~

'

!'

19 at it.| ?. ' '

L j ik )

{' 20 M.R. WHARTON: Is that the May 8th? I have a
t.

21 copy of the May 8th .

22' JUDGE KELLEY: Do you? Could I see-that, please?

i Let me just take a moment to look at this.23

I
~ All we did here pregermit (ph.), as lawyers say,

| 24

25 the question 'of whether res judicata applied here or not.

__ _ _ . _ _ . _ _ _ . . , - - . - _ . . - . . . ~ _ - - - . _ _ _- - , _ . _ _-
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3 1 And although not stated, part of the reason for this was thel

2 understanding that OZD was the more commonly used' term,

3 . rightly or wrongly, and that1for the purposes of writing a

4 contention, it would be understood. "OZD" _was b tter than '

5- "HOZD."

6 I fail to see whether this really makes much

7 difference, or any difference at all. Here is a witness for

8. the Applicant using a term that he prefers. There is no

9 confusion here as to what he is talking dbout.. I assume he

~

10 could call it the "so-called OZD," if he wanted to, and
,

11 everybody would know what he meant.

12 MR. PIGOTT: He has called it that.

13 JUDGE KELLEY:'1But I don't really see much
~)

%)
14 potentiaf here for confusion in t the record.

'

15 You a e not $estifying, and correct-ne if I am"'

,

1:
16 wrong, you are not1 testifying substantively that there is

_ ' .

17 really, no OZD. out the're.

18 THE WITNES'S No,*

,

t,s- ? ,s 5
. .

,
..

mJUDGE'KELLEY:''That is' not what you are talking,

! ! i 19 ^ U
<

,

20 about. . so,with that understanding, I am going to deny this

i

21 motion to strike, and let the testimony in the respects

22~ referred to stand.

23 MR. PIGGOT: - So the testimony isnow in evidence.
.

24 JUDGE KELLEY: That is correct.

25 /f/

.

- - ~ - -- > , e n, , --e,,,- ,w... e,-, w ,,--,n, -, ,,-w.-- a + , ~ , , , , , , , , p, ,
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4 1 BY.MR. PIGOTT:

2 0 Mr. Heath, have you prepared a general discussion

3 and description of the testimony that you plan to give here?

: 4 A Yes, I have. I can run through a brief review of
1

.,

5 my testimony.

6 Q Mr. Heath, Just one second, one more thing:

-7 I am advised that in all this flurry of forensic -

8 action :I have ' forgotten to ask you if you sponsor any exhibits,

9 with respect to your testimony'at this. stage?

10 A Yes, I do.

11 I have ' the exhibits marked 3 through 9 --

12 Q 'Yes, those are Applicants' Exhibits Nos. 3--

13 A Applicants' Exhibits marked 3 through 11,-I

14 believe-that' are read into the record.
L :'

,

MR. PIGGOT: t Exhibits 3 through 10, Mr. Chairman,15 j
,

16 the'y are i EGH'-l through ,8.

17 [ kBY MR. PIGOTT:
* -

-: . .
~

18 Q' Here those exhibits prepared either by you or
, n.;-

. > ,>

t19 under your suFervisionian'd direction?
,

* A; -Yesi theyNwere, with the exception of one exhibit,20 '

,

21 which contains data prepa:.ed by Western Geophysical, but the

22 exhibit .is essentially a review of that| data, and that was

Qks 23 prepared.

24 MR. PIGOTT: I would ask that the exhibits be
,

25 allowed into evidence.

- - .. -, . . - . - . ,-, , . _ . . - - . -
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5- 1 JUDGE KELLEY:- Mr. Wharton?

2 MR . WHARTON : No objecticn.

3 MR. CHANDLER: No objection.

4 JUDGE KELLEY: So odered.

5 (Applicants' Exhibit No. 3, EGH-1

6 through EGH-8 was thereupon receivecl
'

7 into evidence.),
.

8 BY MR. PIGOTT:

9 O Now, Mr . Heath, do you have a brief explanation ,

10 of your testimony?
~

11- A I have two corrections to those exhibits.
~ '

12 'O To the exhibits?

13. A To the exhibits, that-I would;1'ike to point out.
O

14- Q Which exhibits?
,

,- w,

'kay, the , Nihst one is - Exhibit No. 3, which is-15 A?
"

O-

5 ,_ .- . ,

16 marked EGH-1, and on that I would like to turn to the tabla
,

17 that .is = 3 61. 3 8-3.--- ]
4

18 Q That is the table entitled:- " Synthetic Plot

19- iBasbd on Slip Rate 'Versus Half 'Fa'ultILength," in-Slemmons'

20 19777- 3 3,

;

21 A No, this is a table. EIt is Table 38-3.

22 O That is the one entitled: "Coatparison of Zone
.

U 23 Characteristics North to South, Along the Hypothesized

24 Offshore Zone of Dt! formation"?

25 A Yes, it is.
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6 1 'I have two corrections for that table:

2 Under the column marked " South Coast Offshore'

3 Zone of Deformation," and opposite the maximum segment length,

4 the 48 should be changed to 27-plus-or-minus kilometers.
V.A

5- And under the column headed " Rose Canyon Fault

6 Zone," and opposite the line~ marked " Maximum Segment Length,"

7 the 35 should be changed to'48-plus-or-minus kilometers.

3 That corrects that table so that it is in . agreemen:

9 with the table on the preceding page.

10 Those were typographical errors.

11 Q Do you have another correction?

12 A Yes, I do.
,

13 That is in Exhibit No. 6,-marked EGH-4, Figure

14 361.61--3.
_

o1_ ..

15 0. Whatiwas the t'able number again?
,

16
'

A It was:361.61-3.

~

17 -Q , Is that a table or a figure this time?

18 A This is a figure. It is entitled: " Horizontal
; ,. , ,. +

,

, ,- ,3 .
. ..

' Geologic Slih Grade, Seal Beach Field, Newport-Inglewood19
~

20 Zone 'of De formation ; "'

.

21 The title itself is in error. It should read:
,

22 " Horizontal Geologic Slip Rate, Long Beach Field," substitutir g

0'
'

'v 23 for, or in place . of " Sea? Beach."
'

24 Q Do you have any other corrections?

25 A No, I do not.

___ . . .. __ _ _ . _, _. _ . , _ , . - . . - . .
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7 1 MR. CHANDLER: Mr. Pigott, I have a question, if

2 I may:

3 The copy of the testimony, of the exhibits that I

fj 4 have goes from Figure 361.61-1 to 361.61-2.
t

5 Is - there no -2 ?

6 MR. PIGOTT: There is supposed to be.

7 If we could see.you'afterwards,.we will see that
,

.8- you have a complete set, Fr. Chandler.

9 MR. CHANDLER: Thank you.

10 THE WITNESS: That is a similar figure on the'

11 ' Seal Beach and Hunting Beach Fields. It should be in there.

12 BY MR. PIGOTT:

13 0 fith the 'stimony .i mitted, the exhibits'

0-
14 admitted , |and the corrections ' made , Mr. Heath , I think we are~

s
-

15 in ' order to prepare to' h'e~ar your talk concerning your

16 testimony. 0
,

Ok'ay,[ thanklyou.17 'A

j 18 My testimony tis on the evaluation of the

~ ~

19 'm ximum magnitude for LEhe offshore zone of deformation,

20 oppos'ite tha site . nn'd in this study several methodologies

( 21 were considered, in evaluating the maximum earthquake

22 applicable to the OZD. My specific. approach uses both a

.g 23 quantitative and a qualitative comparison of geologic

24 ~ features as a means of differentiating and ranking faults(
25 and' thus evaluating the earthquake potential of the OZD.

-- ,. _ _ . . ._. . . . _ , .. _ . . . - . . , ._ ._- .-
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8 1 In this evaluation, I also evaluated the rupture

2 length versus maximum magnitude methodology, the displacement

3 per event methodologies, however, due to the limited data

4 available on surface displacement, and length .of the fault
v

5 segments within the OZD, neither of t.hese methods - could be-

6 used solely on their own.

7 The degroe of fault ac* /ity methodology for

8 estimating earthquaka magnitude that we use is based on

9 coparing the degree cf fault activity on .:he OZD with that of

10 similar faults in the Southern California area, and in

11 strike slip faults and similar tectonic environments around

12 the world.

13 This approach, for a specific -fault, considers- p
0.

14 evidence of. fault behavior in basically three steps:

15 First we look at the tectonic style in the

16 tectonic environment of the fault of concern. Then we look

17 at fault .ctlyity and'' geologic- perameters for these faults an'd

18 similar fau ts around the world. Then the degree of activity
i
'

19 perameters are' compared, sd that the fault of interest is'

20 ranked relative'to 'ther faults.o

21 The degree of activity is measured best by the

22 long term or geologic slip rate on the faults, and from this

23 relationship a maximum magnitude limit can be estimated

24 for each of the faults so compared.

25 I would like now to just briefly run through these

i

i

!

. .~ - __ ,. .- , . . ,. .- -, -. . ., .
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I l three steps,' starting with.the tectonic setting,". style of'

:
' f

I
~

~ faulting for the OZD and the other similar strike. slip faults -.-
'

'

- 2
4 < ,

y

3 in the Southern California' area.,

4- _

M 4~
' IfLI could h' ave'FigurefNo.JEGH-A~. . t

:V
~

.

-5 ~(Slide projected oncwall)-
t

61 WITNESS _; HEATH;- This'.-figure is1 generalized fault;*

'
-

i .s .
_ ,

8 - P , ., ,,
1 a

*

;
' 7 map'~of:the. Southern California ~ area, and on it I have

3- <
. . . . . ,

18 ~ highlighted .the broad. red line extending .from the north --'-

: 9_ - I ' guess I had better;say from the upper left-hand ' corner,'down
~

.
. [

-4 - s

[' ' t ,
7

[ 110' to the lower right-hand corner is (the San Andreas(Fault,
i

-

^ 2 - 2 -

11' which extends down to the Salton Sea area,:and then made the '
_

'

; .

: 12 offset.to'the Imperial-Fault, and.on down into the Gulf of.2

[.
-

.
'

1

13' ' California. > >' ,

n O.
-

;
'

'

p[+:'! .14 - ), Ai To *the. west of the- San 'Andreas ,- and connecting .
,; ;-

j. . ,

| 15 'withmit,[is the San Ja5 bto Fault.JrThese'two4 faults 7together.*

3-
-

.1 ;
y%,

p, ,w ,

<

t .3 % ._

comprise'.'the' major polition of.thetplate. boundary'betwee'n the. , J
i 16~

e t. ; .:s-

#, , ,

i~ 17 - Nofth'Americdn Plate,'ph'ich.,is in-the upper right-hand part~ i
~

e

r; y <3
,

* e
,

. -

: M.
18 of the , slide , and the ePacific Plate , ' which Tis to . the, lower; m

s ta r V
a . S.. . , ;', ; , y e' A i o;J!"/.t ,_ a

- .' i u _ .

i '19 l' eft-hand corner.
t.

I. A- [ *y., ,
~

T |t 5<The plate-motion is'such that while the motion is
,

i' - .20 '.
,

.
.

-

'

'

21 at the Pacific, the plate is : moving - to the northwest, 'so that,

; <

~

,

[! 22 ;you develop a. right slip;or right strike slip along the ?
,

'

. 23 ' San Andreas and the-San Jacinto Fault' Zones.-

'24 - As.you can see on.the map, there are several
.-

,

- 225 other-faults to the west of the San Andreas and the:i

i

i
c

'

[

'.. i . 4

i me e r- +H ++ve+ ve e *+r,e s w - s- 84_------**w.yer ,2ce=vvevew rv e ' e %+ge y m ap v ype *= p 6,g ew -*, W r ** e- 7 t--se.ar f tv -t + r-=r'w * v + -yf - * yt~w-h w.u -v e w h+v - inr- p v q 'n-

a
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1 San Jacinto Fault. We have the ' Whittier-Elsinor Fault Zone ,

2 a long linear series of en echelon faults. Further to the

3 west, we have the offshore zone of deformation, which extends

(- 4 from the Malibu Fault in the north which is - the southern edge -

V)
5 of the Transverse Range in that area, down to the San Diego

6 area, in what is called the Rose Canyon Fault, and then it

7 then.it'' trends: offshore across Coronado, towards the

8 international border.
.

9' Also, there are several additional faults in the

10 offshore area. The one closest to the San Diego area is

11 Coronado Banks Fault, and then further west we have the

12 San Clemente Fault. These are , at least, the major faults-in

13 the area that we will ha talking about, and it does show the
,g
U

14 parallelism.of-these' faults'in the Southern California area.
- 1

15 I might .no'te ,also, .to the northwest -- pardon me --'
'

16 northeast .of 'the Sa'n An,dreas , in the Mojave ' area, there are
, -

17 several-alr7 northsest[ southeast trending faults, such as the
,

,

18 ,one marked the HellendalesFault there, several of those,
'

i; % :
*

, . ,

19 I might say that, as Dr. Ehlig has said, and also

20 Jay! Smith , that the ' San Andreas appears to .be taking' up the

21 major amount of the plate motion, -but there is ;a drag effect,

22 which causes -lesser amounts of displacement on these other

23 northwest southeast faults. The general displacement can

24 be characterized as right lateral strike slip, with lesser

25 and varying amounts of normal displacement.

-

_- -. ,_-- ,-- . _ - . . . . . ,_ . . ~ . . .. - _ - -



1126

1 I would like to now move on to discuss in a little

2 detail the OZD, if I could have Slide B.

3 Now, realizing discussions that we have had in the'

4 meeting, on segmentation of the zone, or .the lack thereof, I

(G~)
5' would like to say that this slide . simply is used to designate

,

6 the names that have been applied to the various portions of th e

7 OZD.

8 In the north, we have the Newport-Inglewood Zone

9 .of Deformation.- In the offshore area, opposite the site, we

10 have the ' South Coast Offshore Zone of Deformation, and in

11. the San Diego area, into the north and the offshore area,

12 we have what is called the- Rose Canyon Fault Zone.

13 One thing that is obvious from this slide.shows

O ~

14 . that the zone is made". up; of a series of discontinuous ,

15 disconnected faults. Wh,at is not shown on here is that there

-16 are aIso a ceries of folds, some of them associated with the

17 faults , connonly 1ying'~in the areas between the faults , where.
, ,

18 the folds are taking up some of the lateral motion across the,

_ ''
3 h -

.

19 zone.
'

''

20 We look .first at the Newport-Inglewood Zone of

21 Deformation, which is Figure C.

22 This map is a generalized .sub-surface map of the

O
-() 23 fault pattern and folds along the Newport-Inglewood Zone of-

24 De formation, as prepared Harding, in. a publication of 1973,+

.25 which was referred to earlier in the proceedings.*

. ._ _ _. _ _ _. . . . _ _ , _
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1 It shows a series of en echelon lef t-stepping

2 faults, which are highlighted in red, and a series'of-

3 northwest trending anticlinal type folds, which are more or

4 less in a lef t-stepping mode, along the fault.

5 Harding, in his article, describes this as a

6 typical example of a wrench fault. I would like right now to

7 basically give you my definition of a wrench fault:

8 Here we are dealing with a deapseated right

9 lateral fault, and it has -- in the basement rocks -- It has

10 deformed 'a thick series of sediments, ranging up to about,

11 I think,14,000, feet thick that have been deposited with time

12 while the fault was moving. So that has deformed the~ rocks

. 13 a' different. amount,- depending on the age and depth of the

Q.) '
: ..

14 rocks'in the Los' Angeles ~ Basin.
.

' '

.

- :,.

15 f This. deformation, as you can see, follows a

16 relatively. narros band,, along the zone of . deformation, and in

.
17 places you, have the(a ticlinal folds associated with the

!
, Ig; faults, and. ins some| places.they;are more or less between them.,

( e ,,
- +-

,

!

| 19 The wrench tectonics here is primarily- the amount
,

7 , ..

20. ' of ' deformation that~ is occurring in this sedimentary section ,

21 above the deeper strike slip fault. So, when I refer to

22 ' wrench faults ,'" this is the type that I . am referring to , and"
.

f I.am using the definition as used by Harding in his paper.
'

23

24 We look at the offshore area.on, I think, it is

25 No. D -- This is a similar map, -but this is prepared from

- - - _ _ _ _ . . _ _ . _ ._ . _ _ _ _ _ _ - _ _ . . . _ , _ . . _ _
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1 offshore geophysical data of Western Geophysical company.'

2 They ran the profiles and preapred the contour map.

3 Now, the orientation here is turned around, so that.

4 north is off to the upper left-hand corner. The trend of the -

5 .two zones is sub-parallel. You see a similar pattern of folds

6 along the zone, and short, discontinuous faults. And this
t

7 is also -- this horizon is a sesmic reflecting horizon, near.

8 the. top of the Miocene, and is therefore similar' to the one

9 that was presented by Harding in his paper.

10 This pattern of faults'and folds is very similar

11 ~ to that in the Newport-Inglewood Zone of Deformation, and

12 therefore I think it is very probably the result of deeper

13 seated right' slip on a fault underlying the' zone.
O //[/' \ - i *

14 .

15
.

'

16 ,

; -

,

.t e s

*

18 - .
,

..

-

.

19

t' --
,,

21,

22

23

24

25

- - . - - , - - . _ . -, .,. .- . - . - . . . _ - .
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j [1 1 I would like to point out here, however, that

2 the folds here are much more gentle. The flanks of the folds

3 have lower - dips . The tota 1 ' deformation,- therefore, of the-

.

4 sedimentary sections, is less , suggesting that there has - been

5 more novement on the Newport-Inglewood fault; than there has

6 been' on the of fshore zone.

- 7, We go down to and look: at . Rose Canyon fault, which-

8- is shoun on . figure EGH-E. Pardon me.- I would like~the other

9 ene back. I forgot.

10 ~ The northern of fshore portion" of the Rose Canyon

11 fault' is shown on the right-hand portion' of - this slide, 'but
~

_- g.
12 it trends ini tow'ards ,thh coast to the right'-hand side, follos

fM ' b ; .D.yo
.

it ,didownJthere^ to. theiri.~t ht, where it goes' onshore in the13
-

J -- p) . ~ , - z~y ._

,; ..

.i
p.w .. ,

14- ' La Jolla' area . N,
<v .

_?. 3*:
.

e
,

i 15
.

And(the. neict s lide - shows ~.the fault as it goes
f "' .a* <j;,- ,

|~ 16 through the San Diego area, past Mission Bay which is' a 'little *

.

y. - 1 -
. - e , - 4 r ,, ,

|li ' i Ist there in' the upper' lef ti-h nd portion of the slide, _ and
,

18 then asiit -goe's[E>n through' the San: Diego area, it trends off

19 more in a southerly direction across=Coronado and breaksi up

:20 into a series of faults there labelled :the Spanish Bight,

21| Coronado, and Silver Strand faults .

22
_

The character - of - the faulting 'in ' this area' appears
~

N
V 23 to. be primarily dip slip, with a displacement down to the

,

24 cast ~ into the~ San Diego Bay area, and(the fault' appears to

-25 die out in ~ the area of the -- as 'shown there, before it ' gets

.

. A

y y , y s 7 .-v,. 4 , . , ,.g , . ,- ..rno ,se -- y , ,,,-~.,-n a
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to' the U.S.-Mexican Border, or the projection of it okkhore.

2: As noted here, this map is taken~from Kennedy _and

3 Welday in their publication of 1980
.

4 I would like to move on now. 5 .Ininy testimony on

~

5- page 16, I- briefly sunmarize that the Newport-Inglewood zone
~

6 of ' deformation was picked' as a representative modellof ' the OZD

--7 be.cause Jof ' the similarities in structural style amoniy the

3 ~ three elements of the zone, and. be.cause- of- the extensive' and ;

-9 'high quality data available'regarding the style |and amount of 5

|10 deformation along' the Neuport-Inglewood zone.

11 I'noted the large number :of folds and anticlines

, , , . . .

~12 along the Newport'-Inglewood zone of deformation, and the
+g ? u>

v v%e . . , ,

13 maj ority ;o6 the ^ anticlines / are oil-bearing : and havk been
h

~ extensively > drilled and ; studied .by: the, oil companies , . and we -
,' ' pM.

.
,

14
, . , ,.

,

15- have" utilized this vast a pre of. information to help us -
. . ..

16 understand the structure of the Newport-Ingleuood zone, and-

!
7 :9 , . ; >- es r

!the* histo'ry 'of f' ulting andShd -h.ouilt of. displacement uith
,

EJ a17 -,

18 time that.has occuried along this zone since the initiation -
1

19 of at least the current -- pardon me. The initiationtof.the

20 _ current tectonic system, which started in the Los Angeles

21 basin four to five thousand -- million years ago, so we have

22 a-good history on that.

23 It has also been the seismically the most active

24 portion of the OZD, as has been stated, it has had several

25 mrge} earthquakes , a destructive earthquake in 1920 in
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,

i 3 1 Inglewood. .I think 'it was estimated to be a magnitude of

_2 - 4.9, but did a lot of damage, . the.1933 Long-Beach carthquake,
.

/

3' with a magnitude 6.3', .and numerous smaller events have been

recorded along the Newport-Inglewood ; zone. -Therefore we4 :p
5 think' it is an appropriate model.. He think it'is a

6 ~ conservative model, and it has abundant evidence to help us

-7 come to .a . -- derive an estimate for the maximum' carthquake that
.

8 it might. be capable of,,and we Lalso feel that in having

9 derived such an estimate, transferring this event off. to the >

,

10 offshere zone opposite the sitei'is a1so adding' conservatism

11 to the estimate, because ve see -less deformation 'in the
.e

offshore,zong,aNd,91cssi seismic activity.12 s

. m

~

%- ?And the 'second' step in the study uas 'to derive and- 13' . > ~ , - ^?
.

; , .

14 compare tho' differentlpar~ameters of the faults that relate

15 to their ' degree' ,of a'ctiv'ity, amount of displacement ' they .'have
' '< '

16 had.
e .r .- . ; _\ *,,, -

,

'

i f _.
~ f .-

,,

! 17 To move aloncj, these are summarized on a table' ' '

13 here,, just~ a . secod'dIwhile I find this. ' This would be ' ECH-P,

- 19 and we can put that up.. I don 't know if we can read. it of f

20 of the vugraph. We might want to- turn to' that table.

21 I won't go into any detail on the.. tabla, but

22 simply - summarize ~ the type of information fthat we have. We.

A)..
..

(. 23 have compared the major faults that we have good data on in-

,

24 southern california. That is the San Andreas, San Jacinto,
1

25' . Whittier-Elsinore, and OZD. We put down the dimenhicnsi of the
.

h.

t

. . . . - ,, _. , , , . . - , , . . . , _ , ....J. _.,...,_ , , ~ , , .,_-,..,,v.. - , , . . , , ,-
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4 1 fault segments, as could be measured from both surface and

;

,
2' subsurface maps . The total displacement, this is of

3. geologic units across the faults, to compare those. The-

~4 distance from the San Andreas fault, which is the plate .
,

*

5 boundary, the historic rupture lengths that have occurred on

6- these - faults , historic displacements .

.7. A qualitative description of the continuity in

8 geomorphic features that one can observe on the: surface along

9' these fault trends, because there is a dif ference ;that' can be,

.

10 noted. ,

,

11
'

Tho historic . scismicity, - the maximum ~his toric -u
..

,

12 magnitudes 'that' have' ice'n.; recorded on..thesa faults, and the
,a- .

j , i+
,

. a 9
+

g last ibut certainlyinot-peast is the geologic slip rate,. which13-
. , , -,

.

sho.ts < th'c ' .hou- far and how fast essentially. these faults
'

14 - I

''a,

, havo :,be,en .experignced displacement over the-11ast four;to-15
1

.' 16 , 'five million years . b' , 3 g ., ,,

r, ,n .
,

17 On the f ollowing page, we have . table 3 61.3 8-3.

Iht- This summarizes in a little more detail .many of the same

L 19f tyr.cs of features.for the three portions'of the OZD,.the
'

.

! 20 n :n ch, centra 1, and southern portions .

| % rThe. general conclusions that can_ be draun from >

I .

; -22 comparing the geologic and degree -of activity parameters as
.

d

-LI 23 presented on these hm tables are the maj or . plate ~ motions

- .24 betiteen the North American: and ' Pacific Plate, as occurring

( 25 along the San' Andreas and San Jacinto fault nones , and has

L
!

!

, ,. ,. . . . . . . . ,- . _ _ _ - , . _ . = , . , _ , , . - . - .,_. . , . , - . . -
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,5, 1 continued to do so for at least the -last five million years .

2 - This. active plate motion is particularly we11-

3 'demonatrated by comparing the ' tota 1. displacement across -the
i

- 4' faults , and the - long-term geologic slip rates of the faults,

5 and- that there is a.: consistent -decrease in essentially all of

6 these measurable parameters,1 westward from the major plate

~7- boundary to the~OZD, suggesting that the ,0ZD is a iless

'

3 significant . fault with ' much ' lower J icvel of earth. quake c
.

s

9 potentiali than the more active faults along the quake i

10 boundary.

11 , I would'like'to n,ow look at some -of the other
1

.1

12 .methodsithat We-, considered _in~ determining the max 2. mum
> 3,

. >;
.

~-

,+
3 ,

13 carth'qbakes ' n' ? 4

- bs) 1, n.| h T''

.
.

, . .
.

. (These methods' including the maximum historic14
> _r_- .

' J'. . ,,~s s.. - ..

carthi uakes ,that have-been'recofded on .these faults, and i15 l
i.i ,

--
,

16 comparing;them; the . fault rupture length versus magnitude
J- ; -_ ; . g ',/11 }'g *3|y]

' ' ' i
3

17 relationship; ' displacement phr' event relationships ; and .the ;

: . , , , , , , .- m,

18 long-term or tgeological' rate -- s lip ratie, pardon me, on'

19 - a fault versus the maximum historic ' earthquake.

;. 20 I reviewed briefly that the -maximum earthquake
3

21 ~ recorded on the zone was the Long Beach earthquake. The
,

22 af tershock -zone ruptured approximately 30 kilometers, from-'

,

f . Newport Beach up to the Long Beach arca , and the maximun23-

24- magnitude was 6.3.

i 25 The longest segment that we have on this -- in the

1
'

. ..,-,_.__.-____,,.,-..,.,.,.._,,_.,,.,,,.,i._,._,.._,,,._-..J-,.-

- , ~ _ , . , , , , , , , _
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~subsurfacei on~ this zone, is ~ essentially. the. sane : area. that=6 1

2 extends a . little .further north, for a tota 1; of about 3 6

3' kilometers.
-

4 .,

?4 ' Therefore, the ' subsurface rupture- that occurred.

A.)
5- in 1933 is. close to. the tota 1 segment ~. length, .or the longest

-6 segment of the zone, suggesting that. the 1933 ovent may. be -

7 (close to the maximum that' that'. zone 'is capabic of producing. .

8 . We look at the rupture. length and displacement
,

,

-9 per civent; methods. We can1 look at the empirical relationships
t

.10 that were ' developed by~ Dr. Slemmons - in his . start-of-the-art

:11 paper. . It uns published in11977.-

A .

see that the syle of faulting ' and' , , ''~ We ;can t
.

.

#
12

. .
4 . t-

13- tectonic .se5 ting ?directlyIf fect the relationship between -
(3' -%) .the magnitude and length of rupture ands the - amnunt of surfacc

, . . . 6*

14 '
- . r...

*
;'f. 1 -.. * - '

. .

.15 displacement. . Thas is,.the different types of faults', the.
.. ,

- -

,

i - 16 r strike-s lip faults ,, norraal ;fau lts , .. thrust fau lts , plot
, , ; - ;.e ty t;q,>..-- g_j - 1

) ,,

17 differently on' the graph that he prepares , 'and he develops -a
' ' -.., ,

i
18. regression"l'ine for each~ type of faulting, so we see that

19 uo have to be careful in comparing faults that we arc no.t
.

20 comparing, just say apples and oranges.=

21 We' nced to define the style' of faulting -~before .

-. 22 - we start using these fault length or displacement per event

p)L 23 relationships .
.

~
~

24 We also see that in the same ' report, and also in

25 the SER, where. Dr . Slennons has prepared a portion of that, .

,

%

4

'% < - e , y - W-T& 'e- M --w7 '**w t " " -*==?d 'A+ r * ,w r ** e " + .-
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1 that the number of faults in Southern California,i particularly

'2 the | San' Jacinto. fault, generally is not believed to rupture*

a

you know, full half | length, but generally~3 only half of its* --

,

4 jyes , usually in a --- maybe between ' 20 and 30 percent of the
. /

5 fault length is all that ruptures on the major events .

6 :Therefore, use'of the' commonly prescribed half -

7| angth method ?is not appropriate for these types of6 faults,

; -8' - evenithe 'ones that' are .long 'and continuous , and particularly

c9 ' for a zone of deforrriation: such as the one we are talking'

~

about, where we d'o not even have continuous faulting, we10'

11' have short faultsiuhich'are interrupted.~ by gaps ,1with no-..
4

% L. .~. . . , ..

12, j fau'lts, br/ folds which are[taking up some of the displacement.
~. #.|- >

13 cIf uc -- .te can ' learn something about - from the:' *'

e
'

- ;r . .

'.

fault' lengthL relat.ionshi[hi, however, because we -do have - --14
-

o - .
_

y , r.;

15 recogn'ize segments.- bf- f aulting within the zone' of.
c,

> r
edef ormationi 'We"can imcasusel tUie", lebigths of ' these segments ,i' %

+
' Me -.y; ,; ,

.
,

;
'

We can go to the relationships : established by.. Slemmons, ' and17
3 y;. . , .

. t-
,

18. - see what type' of an earthquake = it.might have taken tio"
,

-19 produce this rupture. 1

20 Now, most of these ruptures that we are

21- = measuring L are in ' the subsurface. ~We can presume that the#

.

surface rupture would not have been. longer than what is'now
~

22
_

'

.,

in the geologic record in .the subsurface. And if ue simply'23

j4 take the longest segments along there from the .three portions,

_25- 36 kilometers in;tho'Mewport-Inglewood, 27 in-the offshore

,

1

g - - -,--,,yy- ,y -n-,y ,..,,W- 9 - w --<-3 *e.9,r,,m - , - ~ , - + , - ,,--,y-'v- ,e y 9--r. y w.-y -
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|

~l~ area, and 48 in the Rose Canyon-arca, and draw the 51emmons

2 -curves, we come up'with-maximum magnitude estimates ranging-
~

|

3 from 6.6 to 6.9, based on the fault length relationships.

4 We look at the displacement per event. We.have
~

5' 'more of-a problem, because nowhere 'along . the zone: do we find

I
6 good evidence of the ' amount of i isplacement. that has occurred -

ld
4

' ~

7 -on singic events, so that' relationship is not well applied to

'8 the zone-of deformation.
^

<

!

9 - That brings' us- to the fourth method, _which' we

1

10 call the degree of activity method, by itself. In order to -|
'

,

11 . assess the; de. greciof activity - of the various faults , -in
.

,

W .- 'r n . <

12 terms i.of,'geolocjic s'lipf rate, fwe made a ' literature' search to'

- , - x j..

13 estimate- the displa'ccments - and develop the slip rates for'theg
j j ^ 'y-

, < y <
'v a

14 variousifaults . , ;This 'was;done for the strike-s lip faults we;

'y,_, 1.1 .

have~ talked albtit?today, .a' number' of other ones in SouthernT15

^

, 16 .Cali'fornia, 'and others! around Lthe world from similar
, -'r. ,

- - ; t,
,

17 . tectonic . environmen ts .
~; .y ,-

,
'

18 Ue bestricted the tectonic environments to those' '

L 19 of southern California style. Generally, we are talking
i

| 20 about. plate edge. here we have essentially strike-slip'
!

h -21 motion, so' that ue vould be dealing uith very similar faults.-

L

| 22 ///.
: =

-
23

|

.
.

24

f' ',

i 25 -

!

i

'

.____~_____--_______x-_-.L_-___._---___-. - - .. - - _ _ _ _ - - - - - -
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tp #17 1 W I T N E S S l!IU V P H : After compiling the data and

2 because slip rate is perhaps the most, quantitative measure
, .,.

of the _ degree of fault; a'ctivity and we were ~ ckmparing faults,3

asyourecall,bytheirYgegrenofact'ivihy,<wemadeaplot-4 ,

5. the slip rate versus maximum historical' eart'hviakes of magni-
'.s p:. . .

6 tudes that have occurred on these ' faults. This is shown in
, .

, , , . i l'f > ,
"

, ' '

7 Figure EGII-J.- 't '. 'i I' ' '
'

8 On the lefthand we havej d'' scale |which relates in
,

9 millimeters per year the rate of movement th'at we have mea-

>' 10 sured along these various faults. Across the bottom we have

11 an carthquake magnitude scale which records the maximum cvent

12 that is recorded or estimated for pre-recording but historic

13 earthquakes. Many of these faults have experienced lesser
N~)< .

-

14 earthquakes, but only the maximum or the largest earthquake ~

15 that they have recorded has been plotted on this. And you

16 see that there appears to be an increase in - the magnitude widi

17 an increase in the slip rate, suggesting that you might be

18 able to put a bounding limit on the scale.

19 We have done so-on the next figure. This line

20 would simply represent the maximum historic earthquake limit

21 that comes out of the data set. If you assume that some of

22 'hese faults have had the maximum earthquake that they arec

23 capable of, then the line begins to take on the significance

24 that maybe-it' really represents some limit to what these

25 faults are capable of, depending on their. degree of activity,

|

i

|

~ .1 _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _
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g as measured. by their slip rate.

2 There is little. conservatism built into this
s' , _ . . e

3 curve. In order to add con'servatism and to take into account
-

v . .

<.

4 the variations in estimates,of-magnitude and variations in

O
5

estimates of geologic slip r.atesby.'th'enumbdrofresearchers. .~~

.

s - ,,

that have studied that, we plitted a' box around here wnich6

7 shows a variat. ion =in!~ slip rates as measured., .This'? ;
*>*,

. .
. ,

,
,

, ,

is on

'8 Figure EGil-L. ,

;;g'

.

9 These boxes in a vertical sense, so the variation

in geologic sli. rate and in a lateral sense .2 magnitude unitt10

gg variation in estimated magnitude. If we put a line now to -

12 bound these, which is shown on my last figure -- believe it -

13. r not, I am coming to the end here - ^_we-have a line that'

O
y that bounds the complete data' set, the variations in the:

15 data set is moved over about a half a-magnitude unit to the

16 right of our previous line and'we suggest ind.' cates a maximum

g7 earthquake limit line for this style -of' faulting in this.

tectonic environment. This is one of the methods that we'-jg

39 have used to make a numerical estimate of the maximum magni-

20 tude. The most conservative way to use this is to take - a

21 i line off of the Newport-Inglewood i'ault, which is, -incidentally,
marked No. 7 there, second from the bottom. It has' an22

23 average slip rate of .5 millimeters per year, a range of .3 -

to .68 millimeters por year.24'

25 We take the maximum slip rate, which would be the

=
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1 top of the box, extend-it 'to the right til it intersects the
,

2 line marked MEL and then' drop down to the magnitude scale.

3 It comes out with a magnitude of MS-7, | as an ' estimate.
,

. ,,

4 That basically is the conclusion 1 of my testimony.

5 There are several different methods / hat'.were used to derivet
.' N.. ,

6 this. estimate.
. .

' -
''

} ,, ,s
I

. . |'" '

,1
*

..
e

,
~

..

7 MR.' PIGOTT: Mr.'' Chairman? ' -

8' JUDGE KELLEY: .Yes? '

,s ,,

9 MR. PIGOTT: One additional thing before we tender

10 Mr.11eath for crose examination. At the prehearing' conference

11 of the 19th then primarily ' addressing emergency planning I

12 believe the. Board expressed an interest in having one.large

a 13 map depicting the general geology or the main faults in the

14 southern California area. We do have such a map. We have
~

15 compiled it from the of ficial' maps of the California Depart-

16 ment of Mines and Geolo.gy. I would think that Mr. IIcath is

17 probably the appropriate one to have it identified through
4

18 and I would -- I have a large one. Perhaps ans- can bring it

19 up and put it on one of th easels. I also nave photographic

20 reductions which can be. given and served to the parties.

21 I would ask that when you see it that this map

22 be identified as App'icants' next-in-order, which will be, I
h
.I-) 23 .think, 33 (EGil-9 ) . I will leave it.to the Board as to whether

24 or not. they want to have it admitted as evidence. I will.

25 go as far as identifying .it and, if you want it in the record,

- . -. __a_.~__ , . _ _ . - . . - _ , - . . ~ , - . . .-. _

--
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1 obviously we have nc objections. It is an official publicatior t

2 of the Statie of California. '

.

. * - *

, ( .,

3 ,(The map was. mark'ed for,

4 ...g.

m 4 <i identification c.4 Applicants'
'

(d, ~, .

"

5 Exh'b'it No. 33 (EGil-9).)i,-

>
.

, NL+ . '$.><\
6 JUDGE KELLEY: Thank'you, Mr. Pigott. My thought

,2; j ;. /i'13 ' ''; , 3; t- '+e
. ,

,

when I mentioned this''was to' a'id understandling. ''Mr.NWharton?.7 ~

>

8 MR. Wi!ARTON . Yes'. ;We _would'like an. opportunity
~

9 to be able to review the . map before anything is done.- We

10 would like to have an opportunity to review it this evening

11 with Dr. Brune, discuss it, and see if there are any' problems

12 with, the mitp rather than taking any action on it right now.

13 We haven't seen it yet.

14 MR. PIGOTT: That's fine.

15 UDGE KELLEY: That seems. reasonable,~to be sure.
. .

16 MR. PIGoTT: That's fine. I only want to identify

17- it.

18 JUDGE KELLEY: So it stands identified. Why don't

19 .you take a look at'it and we might then raise the subject

20 again t'omorrow, sometime tomor' row.

21 I wanted to ask'Mr. IIcath just one question for.

22 the sake of clarity in the record or perhaps for the sake of

-

23 at least educating ~me a little bit. When fou refer to-
,

24 magnitude. it is an MS measurement I think throughout your

25 tes timony .

- . - ,.- . . . . - .- - - - - , ,, . -,=,.a - -.
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1 T:IE WITNESS: That is correct.

2 JUDGE KELLEY: I wonder if you. might explain a

3 little bit just what that means, and let me ' add a couple of
~

4 other thoughts. I think the public or a lot of people think7 )G
S of the Richter scale. Is that the Richter scale or is that

6 some other scale? The ~Staf f's document refers to an ML -
~

7 measurement. There are a nEmber'of measurements of' magnitude,

8 as I understand it. If you would just comment a bit on just

9 what it is you are referring to, is Ulat the surface wave

10 measurement?

11 THE WITNESS: Yes, it is. I'm not sure I can

12 give you a complete and adequate description of that because

13 I am a geologist and not a seismologist. But I understand,~,

L!
14 from talking with our seismologists they have recommended

15 that we use the MS scale as a pure representation, particu-

16 larly in the higher magnitudes. The ML scale, which is the

17 local magnitude, tends to saturate due to the nearness of

18 surface waves, as I understand it. In the near field it

19 saturates and doesn' t give you true readings for higher

20 magnitudes, where the MS, which is recorded at a longer dis-

21 tance, gives you a better scale.

22 But beyond that, I think it would have to be

(_/ 23 handled by a seismolog.ist. I believe we are prepared to do

24 that.

25 MR. PIGOTT: Mr. Chairman, I believe we previously

_ _ _ - _ _ _ - - _ _ _ _ _ - _ ~
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1 scheduled for Wednesday morning sort of a- geology ' seismology

5' 1 course and that would certainly be covered at that''-time,02
p

.

3 which will be tomorrow' morning.' j

JUDGEKELLEN(:That's' finb., '

4 p

5 MR. CHANDLER: ![r'.' Chairman, if I may suggest,
_

,

.

athink there is -- I won' t ddscribe it 'in ' a'ny way -- there
'

~ .~

6 I

,b.?,, . e s'
.

- 3 ,,

7 is a rather ext $n'sive [ discuss' ion which -I think 51's' fairly'i

8 useful from purely an educational standpoint which-may be ,

o_

9 found in the recent Appeal Board decision,. ALAB' 644, dated

10- June 16, in the matter of Pacific Gas and Electric Company,_

fil Diablo Canyon Nuclear' Power Plant, starting somewhere inLthe-

.12 _ vicinity _of page 39,'which I think sheds quite a bit of light

13 on the differences _betWeen ML's and MS's and all that kind of

14 stuff.

15 JUDGE KELLEY: !! ave you got some extra copies?

16 MR. CHANDLER: The document is somewhat in

17 excess of 200 pages, Mr. Chairman. I do not.

18 JUDGE KELLEY: Fine. I appreciate 1 that. Then

19 the next question is whether we continue this _ afternoon :and

20 move on with Mr. Wharton's cross or whether we quit at this
.

21 point. Let me see what the Board's sentiment is.
.

22 In any event, I don't think we want to go very

.p)(_ 23 mcuh longer. Counsel?

24 - MR. WHARTON'. I would prefer-to start cross' :

25 examination tomorrow so it is continuous all the way through.

,

- -*,e s-- ~--~--w-v w w-~ + - * - < - - - - = * ,~-+-w,- '~w--v~nt n,, w w- ~ v - - - - 2 -s* s -- ---*w - =
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'1 JUDGE.KELLEY: There is some virtue in that.

'
~

2 MR. PIGOTT: I didn'tLhear what counsel said.
; ur', : } via

~

3 MR. WI!ARTON: ; I .would' prefer to' start cross
; p' e

examination tomorrow 'so that, there is ~continuikv all the way
'-1 ( ~

si

. '4
I h'

|5 through-it.-
. .

N. -
,

,

"

, g s ., j a.~.,
~

MR. PIGOTT:':That.willibE.$ fine'with me because
..

6=
,

. , ^
., i * ~

.-. - .
.

7 we may be wanting_Jto put !Dri Ehlig ba'ck,"qn ' for; just "a "few.g- , . > s v u, , , u ,, . . ..
,

8 ' minutes.
,_

: . .. . *
~, .

i? ' *,, ,

9 JUDGE KELLEYi Then let's stop for the evening.-
,

~

10 Are'there any other housekeeping matters that we need to --
i

11 MR. WIIARTON: Are we going.-to -have an instruction .
,

~

session tomorrow morning?12 ;

.! ]" '
13- MR. PIGOTT:. I have on other thing that I would

*
.

14 like to bring up before we go off the. record. Applican.s

} -15 have filed a trial brief. I think we:have' adequately-
,

16 apprised all parties of our order' of proof. Welh' ave received

17 the tes'timony of the Intervenors. We are aware that a' number

18 of subpena's have been issued to people that the Intervenorsm

[ 19 wish to have called. I'would like not la'ter than pretty

| 20 ' soon, and.I would like it tomorrow, as a matter of fact'---

>

j. 21 some idea of the ' order of : proof of the Intervenors .
-,

22 I would also like to know whether or not I can.

'

23 expect to obtain-some prepared direct testimony with the
,

24- people who are under subpena. It is not my understandingr

'

-25 that a' . subpena autonatically takes you off the hook for

.

!, '

_ . - _ - . . . .

. ,_ .,_._ _~
- -

-

-
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g filing prepared direct testimony. I would submit that in the

2 absence of prepared direct testimony I should be. entitled to
',

.

--

,

3 some kind of an. outline o'f 'the ' proposed examination of sub-
#

7 4 penaed parties. But in any event, I"think.I need some
(.

guidance as to where, whe'niand'what the Intervenors plan.to
'

'
i

5
,.

9,

6 say. beyond what we have .seen ,in their prephred direct.

7 .MR., igIARTON : -Mr. Chairman,3I' think that Mr.-
,

g Pigott is entitled to. the same consideration given me, which
, , -

9 was I' received the trial brief Thursday before the hearing

10 starting on the following Monday, as to his witness list.

gg I am in a position right now -- our planning at this pointL
.

12 is to issue the subpenas.and then, after the subpenas are

13 actually served, we will know exactly who we'are going to
,

14 have here. You are not always sure that you are going to be

15 able to serve all the subpenas.

16 We are also in the middle of the hearings on this

17 part, the middle of the hearings on the Applicants' part of

gg the case. I would propose that I would be able to present

39 a trial brief to the Board somewhere in the neighborhood of

'20 I figure-around July 6 I~ figure on-being able to prepare a

23 trial brief, reviewing all of the witnesses we will have at

22 that time. I just don't know how many are going to be able

-

23 to make it at this. time.

24 JUDGE KELLEY: Ilow about you, Mr. Chandler?',IIave

25 y u already given a sequence of witnesses?
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1 MR. CHANDLER: No. We haven't specifically laid''

2 that out. And quite frankly, because of the obvious.limita-,

i - ,o

3 tions on our resources out h'ere, it is not going to be really
; *-

, ,

4 possible for me to provide anything form &l' r extensive. ~Of
- C"x

5 . course we will be presenting.Drs. Kennedy and' Green on June

6 29. So a portion of Cont'ention 2 yllL be a dressed at that

7 point in time. 7I ,will be; happy to; t'ry and sket(ch out; a .
'

. r -

8 somewhat more meaningful game . plan over, the next couple. of

'

9 days and' provide it to th'e Board and parties. If possible,

10 I will do so in some formal fashion; otherwise, perhaps some

-

11 statementint the record to indicate our order of presentation.

12 JUDGE KELLEY: Let me get this mutuality straight.
~

13 When was-your sequence of witnesses presented, Mr. Pigott?-~

b
14 MR. PIGOTT: My sequence.of witnesses'was. presented

15 Thursday, the 19th, althou a the full direct prepared testi-s

16 mony was presented I think it was June 8 we . filed it. I

17 . might say that what I am asking for is pretty simple. All
~

18 I would like to know is 1, 2, 3 for the ones that have been

19 had direct testimony filed. I would like to know which--

'20 o,nes come in first, second,i third, which certainly can' t be.
~

~

21 that much of a burden.

22 And with respect to the subpenaed witnesses --

23 JUDGE KELLEY: Stop there. That's no problem?'

24 MR. WHARTON: No, that's not a problem. We

25 could probably do that by tomorrow.
.

4

s

- . - - - . - --_.-a. -------_--m -a --._ _ ---------__---.--,n------__=,,.a-_-__ - - - - _ - -
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1 MR. PIGOTT: - The second thing is with respect to

2 the subpenaed ones, I'd like to .know if we are going to get
,

'. .

>
c . ,..

3. prepared: direct. I have a tfeeling, that LIntervenors are going

fc s
' -:. .. < . ,

4 to argue that they can ' t : comply with ' that'. . B0t in the absence

5 of that, surely they 'must havefhad,some antisipation as td
~

~

'

, _ .. . .

a;:.~ -

6 what they would ask these va'rious gentlemen-if they were
,

Tha,i being ;the ca'se, I. 'thinkiI;dm at lea'sEidnEitled~ .7 called.
,;+ .

, u ,
,

8 'to some kind of an outline as to the type of proof they would
_

;i~ '.

- .3 ,, .,

9. - expect to elicit from th'e" people' they will subpena. If they

10 don' t subpena them, obviously nothing hits the record. But

11 I do ~ feelL that I am entitled to some kind of- a notice ' as tS

12 the. case the Intervenors want to put on.

13 JUDGE ~KELLEY: Mr. Wharton?j~,

V
14 MR. WIIARTON: Yes.. I don't anticipate receiving

15 ,-- preparing written testimony for the subpenaed witnesses.
'

16 The review so far with the witnesses is that they neither

17 have the time nor the inclination to sit down and write the

18 kind of prepared testimony that would be needed, nor do we

|
19 have the resources to pay someone to do that ' kind of thing ,

20' |if one demanded to be paid.i
~

21 - Our situation-with the testimony received, I

22 must remind the Board that we received 'the --
i
- es

! k_) 23 JUDGE KELLEY: Let me stay on this point, though..

24- If you are dealing with subpenaed truly involuntary witnesses
!

( 25 I understand the dif ficulty. in having prepared testimony.
f

i

f

- - - - _ - - _ . _ _ _ _ _ - - _ - _ - _ - - _ _ - - _ _ _ - _ - _ _ - - - - - _ - _
_ _ _ _ - - _ , _ _ _ _ _ - _ _ _ = _ _ - _ _ _:._- __

._ _. - . L. _-- _ - - .
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1 Perhaps it is a contradiction in terms almost. But Mr.

2 Pigott's point'is you must have some idea -- you must have~

73 a reason for calling this| person and what you expect him to
.

~ t4 say. Some indication ~of that; sort it seems[so. me he is.

Os
.

e ,,

5 entitled to.
, , , _

* - L'
,

,
_

,
_

WHARTON: L'I would agree.' Again, I would6 MR.
>3

'

, ~

7 look to when.we received the prepared testimony, which was
~ '9 ; ,- .;.

, . ,

8 a week beforI'tlie' h'ea' rings b' gan.
' ' "

e
- -r a .. .,

9 _ MR . PIGOTT: ;Two weeks. -c- V

'
10 MR. WHARTON: No. I received them seven ; days --

11 I received them the Monday before the hearing was to start.

12 MR. PIGOTT: No, you didn't.

, .g - 13 MR. WHARTON: And during that particular week

14 we had the pre-hearing conference plus-considerable prepara-

15 tion for the pre-hearing conference on emergency planning.

16 It came down~ to I had four days to review all of the testimony

17 regarding the seismic issues in the hearing right now. I am

18 not talking about just to get even or anything, but I am,

19 talking about let's make things a little bit equal.

'

20 We have -- they have had a long period of time

; 21 to review our written testimony which was served on them,

22 I believe, on the same Monday that I received ours.

' f 23 JUDGE KELLEY: Without counting exactly what the

24 dasy are, you have an advantage, it seems to me, in that you

-2.5 do. get written testimony for ~all their witnesses.

1

w .-e-y c - * * * + -,n- ,- -e- n- s w- ==,y e
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