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~ ; UNITED' STATES OF AMERICA

[ :. ", , .g~
.

3 . - , .

' 2 ,- , , 'c. .
,

' ,

? NUCLEAR REGULATORY- COMtlISSION-'

,

3
, ,, .

__,______x________
.

,4
. , .

4 In -the Matter of: :
~

: '

5 SOUTIIERN CALIFORNIA EDISON COMPANY, : Docket Numbers:
ET AL. - :

6
--

: 50-361 OL.
(San Onofre Nuclear Generation Station , : 50-362 OL

7 Units 2 and-3) :
:

8 .-__________________ ..

9 Stardust Room
Sta'rdust IIotel and Country Club

10 950 IIotel Circle North
San Diego, California

Wednesday,,

12 July 1, 1981

13 Evidentiary hearing in. the above-entitled matter

'14 . ins reconvened, pursuant to recess, at 9:00 a.m.

15 MEFORE:

16 JAMES L. KELLEY,'Esq., Chairman
Atomic Safety and Licensing Board

DR. CADET II. IIAND , JR . , Member

MRS. ELIZABETII D. JOlu1 SON, Member

20
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25181 APPEARA!;CES:

2 ON BE!IALF OF TIIE APPLICANTS, SOUTIIPRN CALIFOR!!IA
EDISO!I CO!!PA!;Y, UT AL.:

3

DAVID D. PIGOTT, Esq.--s() 4 JOI!!I A. ME::DEZ , Esq.

SAMUEL B. CASEY, Esq.
5 Orrick, IIerrington t. Sutelif f a

600 Montgomery Street
6 San Francisco, California 94111

7 CIIARLES R. EOCIIER , Esq.

Assistant General Counsel
8 Southern California Edison Company

9 JAMES A. BEOLETTO, Esq.
Southern California Edison Company

11 ON DEIIALP OF Tl!E APPT.ICANTS, CITIES OF
RIVERSIDE A!!D ANA11CIM:

12

DisNIEL SPRADLI!!, Esq.

| () 13 Rourke & t:oodru f f
| '''- 1055 !!crth Main Strect, Suite 1020

I4 Santa tma , Ca lif ornla 92701

15

ON BEIIALF OF TI!E I::TERVE!iOR, A.S. CIsRSTE:IS :

RICIIARD J . 1;IIARTON , Esq.
17 U.S.D. School of Lau

Aleala Park
18 San Diego, California

f
19 A.S. CARSTENS

2071 Caminito Circulo Norte.

l
20 La Jolla , Ca lif ornia 92037

21 GLENN BARLO'.i
Consultant on: Ccology

22 Friends of the Earth
I_.,
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24
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' ghp P R O C E-E D I N G S
,

2
(9:00 a.m.)

.3 ~

>

JUDGE KELLEY: On the record. As the first order

O 4
of business we'are going over.our rather voluminous filings in

5 .

the area of emergency planning to insure the completeness of

6
our respective files. I am going to ask'Mr. Chandler.first'-

7
, ,

to simply list the:various filings the Staff has in this-area
"

8
i and"theIn we 'will"do 'the same across th'e room and also look at

9 . s - . ,
-

what''we'had from~the Intervenor GUARD to see that we all have
. -10 . '. s. >

everytni'ng-that wei-need to have.1

11
~ '

-,

,0ffithe rebord.

(Brief (discussion off: .the record.).. - ,.

(f JUDGE KELLEY: Back on the record.t ,

'
~

14 - *

Mr. Chandler, why don't you go ahead with the

15 ,

Sta ff's papers.

16:
MR. CHANDLER: . Mr. Chairman, in going through our

17
.! ' files and checking with'our office, I believe the Staff has

18'

made-'three filings since the prehearing conference regarding,

19
emergency planning.

20
The first is dated June 22nd, 1981. It is entitled ,

21-
"NRC Staff Use With Respect to Questions Posed by the Atomic

i 22
1- Safety and Licensing Board for the Area of Emergency Planning."

> 23<

JUDGE KELLEY: Yes.

24
MR. CHANDLER: The second document is a letter dateds

'25
June 23rd, 1981 to the Board from Richard ,K. Hoeflina, copies

s

.- , ., - . , m w.w--- , e,--,,,y - . - . , , . - , . , - - g ..,,.-y,m.--. 9--,,.,.,,m., -,,e,v , e-_,.,,, ,-,,g,s, .--w,.,,.c.--.9-n . ., ,- 9.
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11 . .

to the parties,.which attaches the affadavit of RobertLT. Jasky,

2'
which:had been omitted from the previously. mentioned filing.

3
'

. .

JUDGE KELLEY: Y e s ,. -

O 4d MR. CHANDLER: 4The third-document is dated-

5
June 26,"1981 and is entitled, "NRC Staff Use With Respect to

6
Issuance of a Low Power License for San Onofre Units 2 and 3."

.

.7 .

.
.

.Yes,'we have that.'| JUDGE KELLEY:
' +

, . x
; g- r.,

_

%.- , ,

.

'
MR. CHANDLER:p I.believe those.are the only three

r <

9
'

.E.
. ,,

)
.

'

filings. [made qince tihe. p. .. s -rehet.c.tng conference by the Staff,
.- .

- 10 '+

Mr.2 Chairman. . .

'

11 .s -- ''IJUDGE KELLEY:, .For the sake of. maintenance, I think_

' '

12. > '

, . . mu .
~ a

, .. .

therd are,'som,e additional ' filings (which, although filed before7
< ~~

p 13
d the preharing, stil,1 bear directly on issues that'we have befor e

14 4' "'

us. Let me just mention what they are, at least from my file.

15
I have the NRC Staff's answer to the motion.to con-

i 16 . - !
'

solidate.which.is pending. .,
.

17 -

MR. CHANDLER: Yes.

18
JUDGE KELLEY: I-have a memorandum to the Board

19
from Daryl Eisenhut (ph.) dated June 11, 1981 entitled " Boardr

I 20
Notification of Emergency Planning" and this is a document

214

which speaks in a rather general way to the way in which the

22
Staff considers earthquake hazards in this context of emergency

(g.)
23

. planning.

24
MR. CHANDLER: Correct. I believe that document

25
-

was previously provided to the Board by Mr. Hoefling. T mav ho

- _ _ _ - - _ _ - - _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ - - _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - . _ _ _ - -
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mistaken but-I do know a Board notification confirmed that.1

-

:. 2
JUDGE KELLEY: In any event:it would: appear-to have

-3
'a bearing on i question we raised and-sought memoranda on'cer-;

4 .'
#

' ,
tain -aspects of. earthquake ~ effects and emergency planriing.

5
' MR. - CHANDLER: Yes.

-6 . ..

i'
- JUDGE KELLEY: cThen'of course Mr. Hoefling gave us

j . 7 . . . .

all the interim 5 findings' o~f FEMA.
. >

-

- - , c

',
'- ** 1f*'

4 MR. CHANDLER: (.: Right ? _

'

. 3

9 5 +~

4 U
, JUDGE (KELLEY: Did yos include the -- yes, I am.

. a

i ~10
'

'
u

i sure: you 'did. ~The*Jun'e 22ndifiling speaks-to, I take'it, the
. ,.

. . . . .. - . - .r/11

size"of tihe *EPZ iand earthquakes? . 5
>

u 412 . . ,6 1 f< - -, - s
.

..

, -4 ; ~, ,' 1MRUCHANDLER: iThat fi'st right. .Both of'those' issues
13 .

.

-' Nq .
'

were . addressed,. by the Staff in a single filing.. , .

y . >. c
-

JUDGE KELLEY: Low Power License -was distributed
^

15
-just a couple of' days ago?.

.

'

16-4

MR. CHANDLER: Yes, sir, I distributed that documen t: -

17
on; Monday.

| 18
JUDGE KELLEY: Maybe the simplest way is, if one or

'

more of.us. find it, and I think we very well may, and we are,

1 -20
1 missing one ~ or more of these pieces of paper, wo might ~ just go

21 .

to the individual party individually and sea if we can't arrang
~

e=
,

,
' 22 '

: - for a xerox. .It might be the~ simplest way to do it.
> -

|
. '23

. CHANDLER: That would be fine.
.

MR.
:

244

| JUDGE KELLEY: Mr. Wharton, do you want to go over

25
what we should have from you?

-.,_...___._.,,....__.u...a...__,_,-._._._,_._.. _ . , . .,_,,_.. _.. ,,
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1 - -

1We have points and authorities re -MR.,WHARTON:
.

~2 . -

.
-

1981.garding- the size. of the EPZ dated June '17,

3 .- - -

I have the addendum to that dated' June'22nd..
O ^4i\d JUDGE.KELLEY: That is correct'.

;

i- 5 -

A~ revised'Intervenor's posed conten-MR'. WEARTON:
-

4

6 .
. .

- . . -

Jtion RE emergency planning revised ~ contention dated' June 22nd ,

7
with an. adde 6d'um;attachedLto it.

- ,

'5*- * *": e- _e' f - . _ _ 4 _,,,,k

' JUDGE KELLEYi'

s -

.Yes. - |
-

,

.9 . 1 : >-
' ~ , MR'-WHARTON':i The Intervenors Carstens-et Al. posi-

~

.

10 'e
'

tion regar~ ding; consideratiion of a major earthquake. and emer-
,

11 -
. ? 'i

'

gency. planning'at' SONGS-2 and.3 dated June 22, 1981.,

12
JUD'GE IKELLEY': - <

- i
~

*lyes . , ,
'' ' ' e. e.

4

\ MR. WHARTON : Intervenors Carstens.et Al. memorandun
, e. .>

.

of ; points and authorit-y $RE . issuance of low -power' license ' dated
15

June 29th, 1981.
,

16
JUDGE KELLEY: That was distributed just the other

17'
day; right?

18
MR. WHARTON:- Yes, it was distributed Monday, I

19-
believe it was. I have other copies if you need them right now .

-20
.

thankJUDGE KELLEY: Fine, that would be helpful;

21
you. .Okay, I think we have all those.

| 22
~3 MR. WHARTON: You are not referring to the comments

' : v/ 23
4 -. on res judicata collateral estoppal?

24'

. JUDGE KELLEY: No.
1

, 25
| MR. WHARTON: This is a June 17th filina also.

;

, . . - - - , , - . .. - , , . . , , , . - . . . , . . , - . . . . . . . , , . . - . . . . . . - - , , . . . , , - . - , ,,
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1

This is. answer to Applicant's motion to order.. consolidation

24

; of Intervenors and designated lead Intervenor.
,

4 -

3
JUDGE'KELLEY: Yes, I'have that.

'

MR.~ ,WHARTON : And there is an accompanying'declara-.

'

' 5,

ti'on of A. S. Carstens.
'

6 '

!
~

JUDGE KELLEY: Yes..

.7 . . -
'

i . -.
'

'' '4- MR t ; WHARTON : That is all- that I h' ave as . far as,,
,

s
_n. .w , .-

. g -- y g,
, 3.. <

emergency' planning.-

. , , ,
- , ., .. , ,.;'

3 u -'9.g f~
'

'

JUDGE'.KELLEY: Let me.just ask;you,.your. revised'

-c- <<
s_; .-

'

10 A > '~-

. .conten6 ion'.which"I'know.a.t. least added citations to the. FEMA| ,. -

11 - 'r- - "; s .4
-report a:id- citations to 50.47; I .think it is, does that entirely-

- 12 . '% - '. . '/.h !'i' * * '

1

, , fq i- sdpercede the;carlier?;,, . " / 1 *-.

! MR. WHARTON - Yes.<

14 ' . .

'

JUDGE KELLEY: ~~So.we can just focus'on the latter?

| - 15
MR. WHARTON: Right.

16
MR. CHANDLER: .Can I get'some clarification-of that ,

17
Mr. Chairman? -The contentions of 6-22 entirely supercede the

18.,

contentions of 6-15?

i -19
: 'MR. WHARTON: I am talking:about the emergency

planning contention. I am trying to remember if there were
;

~21
'

other contentions at that time.. This. revised contention is a'

22
. .

revision of the previous contention that we had submitted re--

' - / 23
garding FEMA review. That is what it supercedes, the previous

' 24
.

contention regarding FEMA.' '

i'
- 25

MR. CHANDLER: When you refer to the previous
;

i

^

. - ~ , , , - . , - , . . ..-..-,1;-_,-., '-+.,.-.,-.-.~._.a--,.-,,...~,-,...-~._a , _. ., - , - _ - - - . . - . _ , . - - -
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contention, Mr. Wharton,-is that the contention that you sub-,

'2 mitted at the prehearing conference?

MR. WHARTON: Yes, that is correct.

: JUDGE KELLEY: That reminds me, though,,and I don't

5~ ~

seem to have it here right now but I know that I probably' have

6
it in my room, you had a 'special, if- you will, separate conten-'

7>
'

tion regar' ding.,the size of the EPZ .i
a

-

o ,. .

<

'. - MR..WHARTON! (.That is correct..
g ,

' '
.

.

,,
-.

- k. M

JUDGE:KELLEY: Is that in your memo on size?'
,

( 'a A'

<
' ;MR.] WHARTON: (The ' contention . restated, you mean?,

' '~>,
.

11 I don' t' bdlieveltihat'it is.~

-; . t.

'" - P ' : - ! ><%
~

~' ;
.'~

<
-

12 ''
_ ; JUDGE KELLEY: ?,Thent we are to have in hand 'a

I.() separate sheet,of-p, aper.concerning a contention.about the size
14

of the EPZ.

15 ~

MR. WHARTON: Yes, I believe so. I don't believe-

16
that._I brought that with me. I can get it at lunch time.

17
MR. CHANDLER: I can provide a copy to the Board.

18~
JUDGE ~KELLEY: Thank you. Does that cover your

19
-filings, Mr. Wharton?

,

MR. WHARTON: Yes, it does.-

21
JUDGE KELLEY: Mr. Casey?<

^

22 MR. CASEY: Thank you, Mr. Chairman. Applicants,
.

23m-

have filed counterparts to all the briefs mentioned. They are

24
as follows:

25
We filed our brief on the earthquaka emergency

._ _ . __. __ ._. _ . - . -- , , _ . _ _ _ _ _ , _ __, _ _ - - , _ _ , _ _,
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planning-issue, without reading the title, on June-22nd.

.

'

' JUDGE KELLEY: Yes, and that.is;a document -- I-

won't read the whole thing -- but it imposes' exercise ofa

'
'

suitsponte authority in the area of carthquakes'and emergency;

5 ~v

planning; is that correct?

6 MR; CASEY: That.is correct..

7 t -.
-

--

That|same day, June 22nd, Applicants also filed
,_

' .c.,
_

, -- ..,,

thei[memorandumin'replytoIntervenor's'memorandainopposi-
4

'

tion to motion for consolidation of 4Intervenors.
. , ,

-

,

10
| JUDGE ~KEfLEY:- I am sorry.

4 --
'

,

11- :- MR. [ cab EY : - That'~was June 22nd, Mr. Chairman.
i

JUbGE'KELLEY: fBdck-d'ating , I have'got your' motion
'

t-~

, :. s
. ., s .,,s

for order to_ consolidate and. that is much earlier.
14 MR. CASEY: Yes, that is June 9.

;

15 JUDGE KELLEY: Okay, and then tell'me again what

i you just did?

17'

MR. CASEY: Then on June 22nd we served and filed'

18 with the Board Applicant's memorandum in reply to Intervenor's

I' memoranda in opposition to motion for consolidation of Inter-

0 venor's.
21

///
'

22
///

',O
'23 ,,,

f

A
///

'

25
.

.i /i -

i

i

|

|
?

-- % _ , _
_ .; '

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

.
: , ,

-

. m.- -
,

s2 1' l JUDGb KN LEY: /I'for one'am going.to hsk ,
8' '

'

i. i ;,A, 2.. x c . .w . .. . .s -

J2? ' tanchhor, cop-f bf 2 that .' Ifdon.'t seem''to see it --
3

_ MR..CASEY: ..q{c lodged it uith the Board ~ on the'

;
. 's. - t .hm

4 22nd or -- I ,believe . the 22nd .
'

~
<

*

5 JUDGE KELLEY: I am sure you did. I .am just asking

F 6 you .to lodge it again 'if you'' could .

; 7 MR. CASEY: - Y e a h .:- ~ Got a copy to you right away.

8 JUDGE KELLEY: Thank you.:

9- MR. CASEY: Then on ' June .22nd, Applicants filed
.

10- their --- and served on the Board Applicants' memorandum of

11 law, on appropriate.means for determining size of- the' plume

12 exposure and ingestion . pathway emergency planning zones for -

13 songs 2.and 3?4

-14 JUDGE KELLEY: We have that.

15 MR. CNSEY: And then. finally :.the last brief on
'

16 June 29, we filed --
1

17- JUDGE KELLEY: Lou pouer license?
'

.

18- MR. CASEY: Our lou power license brief.

19 JUDGE KELLEY: We have that.

, . 20 MR. CASEY: Without going into the title.

L21 JUDGE KELLEY: Right.

22 MR. CASEY: But it might be helpful to the Board

&.

V 23 to give just a little chronology of how the Board might piece

24 together what contentions, so to speak, are on the tabic, and
i
; 25 where we are.
,

?

r
'

6 a .g

. _ _ . , . , _ - - . , _ _ . .
_,,____"f-

. , _ , - - __.....-.__,_s..- ,
' __,..._...;,_--, , . . - _ - , , , . . , , - .-
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s ~
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,

,

2. 1
' J DGE-KELLEY: '' Yeah, Iwasjust|goingtodb8fou,

.' '

'
. i

o . x, . o
.

m . .t e

? :2.x abdut! -- m,ayb,e1you remember thisJ packdge at the meeting, and

-3 'so;on., . - .o . .

,j < . *
'

' 4 .. Probably the trickiest thing thing to get 'one's
,

5 hand around and get resolved is this;whole ' area- of.-

,
.,

6, contentionEi, and if .you could give us : a chrodo? uithout - -we:

7 don't want to -- are obviously not arguing . contentions 'at this
, '

.

,
. point, but.just what.is before us and where things stand, and8

;

' I think' that might.:be useful at this. point. .
'

' 9',i

.,

10 - MR.-CASEY: ' I will take a shot at lit, 'and '

N

11 : appreciate. hearing from the parties if -- ,

12 ~ JUDGE KELLEY: If they want to, if either party--

F 13 of..the other parties - ..wants to comment, they will be free
- d.

14 to.

I 15' MR..CASEY: - The best place to start, Mr. Chairman,
.

!

16 is going to the chronological listing of the development of''

17 the contentions aslue had them just prior to 'that, last pre- -

.13 hearing conference, which is contained as an attachment to our
1

motion for consolidation, and it is also found attached to
19

| 20 our letter, uhich was the agenda.

.

21 JUDGE KELLEY: The June 15 letter, as to - the

1

-22 background and. contentions?-
O

i U- 23 MR. CASEY: Yeah. I would like to take this time

to bring to the Board's attention a' typographical error in24

25 that listing .
;

<

:# :n,;, 4, - *-
_ c- , 9;<

''_ s ,k''

-- .. . .- . ;. . . _ . . , . . . . i _ _ _ , , , , _ . , , . . _ _ _ _ , , _ _ _ _ ,, , , _ _ _
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3' 1 ' JUDGE KELLEY: All right. -

^

-

,

2 MR. CASEY: There is a-typographica1 error in

3 ~ GUARD's admitted.second contention.. Uc:omitted' the follouing

'4 language, purely by oversight, uhich stated | including -- I

5; vill just 'give you . the' quote t of tho' phrase: " Including L if -

-6 . necessary, . evacuation, particularly. considering the unique
.

7 geographic constraints in.thace areas." It is:a matter of--

8 Board record that thatiis uhat the contention under memorandum ,

9 of order, January -2 7, 1977, said; when we did this chronology,

10 ve just had'a typographica1 error there.
,

111 J.UDGE KELLEY: ::I am sorry,;-I|am not surc.I-

-12L located that. . I am 'looking at your letter . of June 15,'and you

13 vere referring;to GUARD's second contention?-

:14 . MR'.CASEY: Yes, the contentions that vere GUARD's.

i

I 15 admitted 'contunt' ions ~ --

16 JUDGE KELLEY: .Yes.

17 MR.' CASEY: If you go down to their second'

18 admitted-contention.

19 JUDGE KELLEY: Beginning uith "as a consequence of?'
s

4

20 MR. CASEY: Yes.

21~ - JUDGE KELLEY: That ia uhere I-vas looking, but I

.

22 did:i'.t.seciuhat you were saying, I - ..

; - 23- MR. CASEY: And - go down approximately five lines,
, .

. ,

24 you be. gin,; probability protective. measures could be taken on

25 behalf of: individuals,i do .you see that section in there?
.

,
. -

'

,, ,

4

a d
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lUDGE KELLEY: " Reasonable probability 'prcifdctive#

4 1
,

I

.2 measures could be taken," and'so on?

3 MR '. CASEY:. Yeah.. ' "In these areas, " and than When -
.

4

,
._4 jyouTread ours, ;ue had :oxcluded by oversight the words '"includ-'

-

5- ing,- if necessary, evacuation, particularly .considering. the-

.-6_
unique 1 geographic constraints'in these areas."

! 7 ' JUDGE KELLEY: _ All right.
.,

-

3; MR'. L CASEY : .I just want'to --' -

9. " JUDGE KELLEY: A11 right. -;-

10 .MR. CASEY: . -- put' that on the record .

11~ Moving along ~ from that chronological listing, ue

12 then come to the chronology of POE's revision to its admitted
.

'13- contentions, and.ue have-the sheet of. paper that I will

14_ . provide to the Board on their EPZ contention,. dated 6_17-81.-

l 15 JUDGE KELLEY: Yes.

~

MR. CASEY: Then'they had their first revision,_16

! 17 ubich has nou been superseded, which was 6-15-81, and then-ue

:13 have their current revised emergency planning contentions,
:

i 19- uhich are 6-22-81.

!

| 20 JUDGE KELLEY: Yes.

i 21 MR.~CASEY: Then we came to the pre-hearing

'

22 conference, and presented to the Board as the afternoon

23 session began, as you recall, App licants ' proposed -- I guess
,.

24_ we would call them, . consolidated contentions, which you have
1

.
. . ,

.
.

, -
,

,
; ,

j 25 in front of you, 'I. just saw you hold them up.

, ,

' '. .
b r,.,g , ;;>
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5. 1 JUDGE KELLEY: Yeah,:that is where.I hadn't-

- 2: - studied these. papers since the 18th of-June. I'am sure if-

3 I ucnt back. to. the transcript and. then read the papers, . At

'4 . vouId al1~ come back to me, but - could- you perhaps ; briefly

5 summariac -- well, I am not sure we uant to get into this.-.

6E MR. CASEY: The chronology goes a' littic~ further,

7 -just for the record.

3 JUDGE KELLEY: Arid this "is something we vill' just

9 have to do anyway, so . chronology. and1 papers arc one thing,

10 and getting - into where those stand is''s'omething else, and

11 Mrs . Gallagher and Mr. McClung aren' : here, so letius keep

12 this to sort of'indexingLtype of stuff.this morning.

. 13- .MR. CASEY: Continuing with the chronology since

14 the' pre-hearing conference --

15 JUDGE KELLEY: Yes.

16 MR. CASEY: - in terms of papers that have been

|,
17 filed. --

!. . 13 JUDGE KELLEY: Yes..
r -

|

19 MR. CASEY: -- there is a document which I

20 believe was attached to GUARD's earthquake memorandum, dated
r

|
21 G -2 3 -81, which presents to tNe Board GUARD's prop 0 sed

22 contentions on earthquake; emergency planning, emergen cy.

f 23 planning generally, and evacuation planning . Those are all

{ 24 on.the,same'-page, and,they are dated 6-23-81.
, 4 -

,

.

25 JUDGE ;ELLEY:. Yes,'

"
s 6

' ,.b ,
,

',mj
,

' ' '
, . _ -,
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6 -1- MR. CASEY: ~ Okay?t

.

JUDGE'KELLEY: :Yes. -

'2- '

3^ MR. CASEY: I'inally, since GUARD proposed its
!.

4 -contentions, we.have-been in ongoing negot at on to refinei i

'S those, ;and ,to report to the Board as; we are sitting here, we

have two - forms of stipulated c'ontentions which ue are going toi
6

.7 .try .to boil down' to one before the end of the day, so that >1s
4

t

3- - where ne stand right nou, and uc will be prepared this af te.r.-
,

noon at.our sension to present the Board with the next itera-9

i 10 tion of this process.

11
. JUDGE KELLEY: . Well, that . sounds useful~. - Just for

i-
4

12 . the record,f we don't have 1 tere a representative of GUARD,
i

.

and for.that reason we are_just keepir3g this'to a~ sort of'an
13

14 inventory. process. Let me'just say for the record, though,'

1

~15 that I have three filings of theirs. One is their filing of .'

! .16 June 23, concerning the carthquake question, which has
,

attached to it, as Mr. Casey has just said, some new[ - .17
;

contentions.or some revised contentions.'

13

Il also have their comments on the size of the EPZ,
[ 19_

, uhich 'is the other legal issue ne asked for comment on. I do
! 20
i

not believe I have anything on lou licensing f rom them.
21

MR. CASEY: We have not received any memorandum
. 22
4-

- 23' on that subject.

JUD$I' .KELLEY : You might.ank Mr. McClung or Mrs .
24 ,,

Gallagher about that ,later today, and then I also have their
| 25 .,
4

I

1

o

G w
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25941- ' opposition to the motion to consolidate.
;

2 Well, I think ~ this has been helpful for us . . We '
~

'

. -

iP

3 know uhat we have' or need copics of. . We had talked informally,-

~

' 4 ' not on t!'to record, about } spending .-a little time { later on today-

t -.

5- talking about ,uhere we -are -in the area of. omer9ency^ planning,

6 and particularly uith regardL to cantentions, and that seemed

7 to ' be a useful idea. I - am advised . that it will--bc llr .' McClung

8- representing ~ GUlsRD this evening,' and, that :he cannot be here

-9 before about seven 6' clock. We had thoug'ht to have a-session

10 from-4:30-to 5:30 on this.

11 I suppose,, depending on-what we attempt to cover,

12 that might still be possible. . Let me ask -- perhaps 'I ' could

_

just go 'lef t to _ right -- for some brief' statement of what13
'

14. Counsel thinks ue should try to get done in an -hour this

i 15 aftornoon-on. emergency planning. I think it was Mr.:Pigott's
t-

16 suggestion in tlie' first place, but I will let you bat cleanup.

17 Mr . - Chand ler -- now, Mr. Chandler, you have not'

.

18 been Counsel upon this subject, so to. speak, right?
,

{ 19 MR. CIIANDLIIR: I am generally familiar with what
.

20 has ' transpired in recent weeks c.i emergency planning, but no,'
'

21 you are correct, I am not ' intimately familiar with the
~

'

,

,

22 contents of all these documents, and for that matter, I don't.

'bd 23 have most of them uith me. I vill have to try to obtain some

'
'

24 during;the day from_.thc|various parties.

25 --r = I do thinkzitLwould. be useful, though, if we did

.

$

I s', *- e.

4 ^] , t [ .. /, r '' ' +
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1 sometime today spend some time. disc.ussing the status of

2 contentions. I'think that certainly with GUARD,'as Mr. Casey
.

3 indicated, we.perhaps can .come to some resolution of. contcn-

'

.. 4 tions rather 4guickly . 'Only because. I don ' t have Mr . Wharton 's..

5- papers,.I can'.t make the-same representation:regarding-his-

6 contentions,. but assuming I' am able to obtain them, and go

7 through them at luast briefly, . I- think it would also be useful

i8 to discuss uhat he has.protosed.

9 JUDGE KELLEY:, Hell, I don't see,why we can't

10 certain ly . work ' with Mr . Wharton's contentions, as -- well, . any
.

11 differences ,you may have with either Staf f 'or tihe Applicant

-12 uithout GUARD being here.- The broader questions we could: hold,

r} '13- if we need to talk about them at all, until later on.
v

14 Okay, thank you. Mr . Uharton ?

15 MR. WIIARTOI: . Yes, since Mr. Pigott asked for. the
: .

16 moating, I had.some - .I suppose had some things in mind as'
. ,

17 to what he uanted.to do, I would like to find .out what he had

j 18 in mind for the meeting and nou:he wants to conduct'it, and

19 if I could respond to that.

20 JUDGE KELLEY: Okay.

21 MR.'CASEY: I uill respond to that, Mr. Chairman .

|

f 22 IIaving taken a look at this chronology uhich ve have just gone
! Q|D 23 through, it appears to Applicants nou that the issues are

I

L 24 pretty uell . briefed, and,ye are ready to submit it, you know,
i

;

f ott the paI ers, with the understanding that ue vill probably be5-25
|

|
'

,
e .

| e

_

, \ ^ e. . . ,
'
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1 able 'to get something inf as regards a stipulation uith GUARD

2 today, but'we are ready _to.' submit it on the papers, and we

3 want to move this along . He are looking- for a . fina.1 pre-

4 hearing conference order, as you know, and I think the parties

5 views are well.-ventilated, so ue 'vould just like' to submit it
~

- >.

6 on that-basis.

_7 JUDGE KELLEY: I _would- sant to be awfully: sure,

this 'is the .pa'cka2 e I have, that was sort of. glued and _ pasted _ ~ '

,8| J

9- together, I think, cat the conference., Well, I' guess I can i

..
'

o
!

10 come back to. you ,1f there 'is _ any -- or7allfof us - can, 'if. there
'

_11 'is any doubt- in my mind .about what ' this alL represents . I
.

12 believe I understand Mr . Wharton's contentions . He has(got'

13 his revised.~ version of June 22, plu" the(EP" contention, _ and~; p)
%

14 that is what you would like to have.-

15 MR. WHARTON: ~That.is correct, yes.1 That_is uhat

-16 .I have submitted. I believe, as I agree, ue have briefed

17- ever ytning . I don't know if you are contemplating extensive

18 oral argument this af ternoon regarding that. I_ don' t know

19 that that is something that I am going to be terribly.
s

20 prepared to do, but if ue can get into it, I can do some,

21 because of what I am uorking on --

22 JUDGE KELLEY: It is not easy to shift gears

23 from where we have been, I think for any of us who have been

24 involved ,in seismic, okay?

' MR. C'ASEY:, Mr. chair.an?f'

25

x4/
,. - " i ,. ,
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1 JUDGE KELLEY: Yes?

2 'Im. CASEY: Perhaps it would be best if we just

3 set a date, let us say Monday, for. submission of all

f]- 4' additional' views to the' Board, and put it at issue in that uay.

5 'If there arciany additiona1- views', Applicants as' we sit here
~

6 don't' anticipato any additiona1 papers , but' may want to

7 respond to anything that' comes up before ' that' time.

8 .MR. WHARTON: Mr. Chairman, there is one-thing

9 along there, 'that Mr. Casey had presented, and that .is there

10 was a question regarding the difference between the contention

11 that we propo' sed regarding FEMA, and 'the contention as proposed

12 by Mr. Pigott, . and I have - I had prepared a memo for this,

p 13 not in . fina1 f arm, .and I do think -- it ;is a ' memo that I have
G,

14 .of the research memo, that I would like to be able to present

I - 15 in final formias our final statement, and I would think with

16 this, there -is really nothing more for us to say. We have

17 said everything we can say about the issues, and if I cou ld -

18 just -- if I could file those, if we are talking about a

! 19 Monday date, or sometime, if -I could file that with the Board,
j

| 20 I think that would end anything that ue have to argue further
|

21 and lcave the decision up to you.

. .

-22 JUDGE KELLEY: Well, nou we are adjourning tomorrow

.''

23 and reconvening next Wednesday the 8th, i be lieve . As a-

,

| 24 practicb1' matter, the Boa (d wouldn't see such papers until they
|

,

25 got bacit here the night 'of ~the 7th at the earliest. If you
., ,

e

''

y

4
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1 have something further you vant to say, and it is -- this is a

2 fairly uhat, brief single point sort of thing that you are

3 filing ?

[ 4 MR . - UIIARTO!!: Uhat I am proposing is, there was a

5 question as far as the dif ference, and I am just proposing --

6 I have a nhort brief regarding uhich ones are different, and

7 uhycue uant the vording the uay it is, rather than the uay

8 Mr. Pigott has proposed it, that is all.

9 JUDGE KELLEY: I believe I re' call that.

10 ///

11

12

13i,

--

14

15

16

17

18

19

20

21

22
__

~ 23

24

25
I
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3 I ' JUDGE KELLEY: 'You mean the introductory wording?

2 MR. : WIIARTON : There was introductory wording, but

'3 introductory wording and which - ones of the subsections were

O 4 the e ar 81e ee e=e aich- #e were attrere t-

5 JUDGE KELLEY: Okay. Why don't-you go ahead and

6 file that in ' final ' form with the Applicants.

7 Are the Applicants going'to be in this neighborhood

8 .come next Monday?

9 MR. CASEY: Yes, we will be in the neighborhood.

10 JUDGE: KELLEY: So that it would be possible for

11 Mr. ' Wharton not'merely to file in the mail'but 'to have it in

12 your hands by next Monday?f

- 13 MR. CASEY:- I would suggest that Mr. Wharton delive c.

14L it to the Sheraton Ilarbor Island''llotel.

15 JUDGE KELLEY: That is here in town?-

16 MR. CASEY: Yes.

17 . JUDGE KELLEY. All right. And then , any response

18 you would want to make, and I am assuming this is pretty short

19 and to the point, by Wednesday?

20 MR. CASEY: Fine. The only response we would like:

21 to make is that we really desire an Order, so that we can get
o w

22 on with4witriess preparation and get this thing to hearing.
O'

' ~

'

23 JUDGE KELLEY: Well, I think it is in everybody's
'

-24 intepest.' to get - an' Order here. We did take some time on the

low-hower issue, ' partly " at the request of the Applicants. -25 But
,

, . . *-
.

- -
' '5 j,s-

,
' -

,

.. . . , . .
. . . ,
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1 I think the Board now, with all these filings in ' hand, is

2 prepared to turn to them' and. issue ~ an Order.

3 Let.me ask a question. I don' t have in ' front of

(f 4 me the Commission's recenti rule changes |empoweringI Boards to '

5 issue oral rulings. What I -have been thinking about, if 'I can
.

; 6 do it, is.giving a ruling on-91e record post pre-hearing

7 conference, and I think, if I did that, I would want the

8 understanding that I could look at it- the next day ~ and make

9 a few changes or additions , _ the fallibilities of oral expression
,

10 being what they are..

11 But I can assure you that you will get an Order

12- a lot-faster, if that is- what everybody .wants, than you will

(~i 13 get through the -draf ting and revision and revision process '

; %)

14 - Ulat would otherwise~ go into such . a document.

15 If I have to write a formal Order, I will do it,

16 but I' don't know whether this recent amendment extends to a

17 post pre-hearing conference Order; I just don't know.

18~ MR. CHANDLER: Mr. Chairman, this is' not directly

19 responsive to your question at the moment, but I would indicate
.

J

20 that I will also be available in this area, and I would like

21~ to obtain a copy of Mr. Wharton's memorandum, and would ask

22 if we.could'also, if we=had any comments, file by Wednesday.
(3
\' 23 JUDGE KELLEY: :Yes.

24 MR Cil'ANDLER :- Thank you.
.

'

25 . JUDGE. KE LLEY : Do you think you have got someplace<

- ,
( )

, ,

s.. , %- - . _.--__.,t. _, . . . _ , _ , . - _ . _ . - , . . _ . . - . . _ ~ , _ _ - . , _
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I that oral ruling rule? We don't need to hold up the proceeding i

2 noW.

3 MR. CIIANDLER: No, I think I do. I am not going

) 4 to hold it up. I am just thumbing through it.

5 JUDGE KELLEY: Fine. But it would be my fault if

6 it were held up. You could maybe show it to me later, and I

7 will take a look at it.

8 MR. CIIANDLER: I believe I have a copy of it,

9 Mr. Chairman,.here.

10 JUDGE KELLEY: Okay.

11 MR. CIIANDLER: I will have a copy of this made

12 for ~ the Board.

13( j JUDGE KELLEY: Thank you.

14 Before calling our first witness this morning,

15 reference has been made earlier to the request by the Carstens

16 Intervenors for a subpoena to Dr. IIenrique Luco, who is with

17 the University of California ur. San Diego, Scripps Institution.

18 Dr. Luco, among other things , has served as a consultant to

19 the Advisory Committee on Reactor Safeguards of the NRC and,

20 by virtue of that fact, he falls within Section 720, subsection

21 11 2 , of the Commission's rules on subpoenas, which say, in

22 effect, that employees or consultants of the NRC may not bc
; -

" 23 subpoenaed by name, in the absence of a showing of " exceptional

24 circumstances."

25 The NRC Staff has opposed the Carstens' application

,
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'for a subpoena, arguing that there has _ been no~ shcwing of

2 exceptional circumstances in this case. . In addition t'o paper

'

filings, we did hear oral. argument from Counsel for the Staff

4 and Mr. Wharton last Friday. Carstens Intervenors' referenced'
5 several' areas of Dr. Luco's expertise. - llowever, the only-

0 real particularization is with' regard'to his past~ experience
7 and' familiarity with a Tera Delta Study'concerning.modeling1

8 ~

.of' ground motion at Unit 1 of San Oriofre, and also,;I believe,

I some supplements to that Study.

10 We understand, from the Carstens stateme'nt, that1

11 Dr. Luco has done a considerablo amount'of work in the area

12 of modeling strong ground motion. That is a very important

13 area in this case.

I4 We have had testimony from Dr. Frazier, 'and we

15 a study and several supplements relating to predicted ground

16 - motion at San Onofre. It is our understanding that predicting

17 strong ground motion is still a relatively new discipline'.

II It is certainly a developing area. One would_ assume there are>

i 19 not a lot of people who know a great deal about it. It is

20 also an area in which there appear to be significant. areas,

21 of uncertainty.
, ,

,

22 The lioard believes that Dr. Luco's apparent
'O - 23 knowledge |and experience in this area, while perhaps not unique ,

: 24 could add a signi'ficant dimension to the record on this

25 important_ issue.

r,e s ,

y y 1

1
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While.the rule, when speaking of " exceptional

'2 ~

circumstances" gives the'. example of unique knowledge , that is,

3 not the only . thing thah can qualify; that :is merely one, and

'

( 4 -perhaps the most obvious example.

5 In considering whether the facts before us here
,

6'

amount Lto " exceptional circumstances ," Lwe think' it i~s appropria be

7 - to consider the' underlying purpose of. the1 Rule and also conditi~

ans,

8 that might be attached in calling Dr. ' Luco- as a witness , if,

9 indeed, he.is'to be called.

10- While the' Rule does ! cover both Staf f members and '

11 ' people like ACRS' consultants, the rationale for' the Rule is-

=12 a good. bit dif forent for these two classes of people. .,

13 In the . case. of a Staff member, it' is essentially

14 ~ a rationale . of administrative control', controlling your.own

i 15' workload,=and who is going;to'do what, and that is a very
.

,

| 16. important consideration if you are the Branch Chief of the NRC,

17 but .it hasn' t got very much. to do with an academic who

18 . consults to the ACRS ~. There, it seems'to us, it really comess .

19 |down to - the potential inconvenience that testifying - can

20
.

represent for ACRS consultants and, in that regard, there 'is

21 background:on this very narrow question.

22 5 We rederred ea'rlier to the Diablo Canyon decision,4_
' ).' .(~}. ; i. >

- (phon.) 23 involving the testimony -of' Drs. Luco and Trifunac, and although
'^'

24 the lCommission -nover wrot'e an opinion on this , I think'I can
w ~ ...

-

I 25 not ' improperly: com$ tent on what seemed to be the motivating
'

5 +, ,
,

'
^

'N
,

$ *
r, - -

'

- . e e -,

- 4 ou , , 2 *.ym,, . , _ _ ,., ,, , , . y. .,,. ,m., _ ,,%p, ,. , ,y ..3,,p,, y .,i. , ,7.*-.-r-. *v. , ,-,e< ,,r,_ , ., +
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1 considerations at,the time. - ^

2 Subpoenas were sought.- The ACRS was'strongly.'

'3 opposed to their issuance, and they took their case to.the o

h 4 Commission. This was a couple of years ago. And I happened

5' to participate in that discussion at- the time as the Acting

6' General Counsel of the NRC, . and - the whole argument was , . if _they

7 have to go, the word will get around, and we won't be able

~0 ~

.to get good consultants, .because it will take up ' all, their time ,

.-

9 and they won't be able to do their other . academic things,

10 and that.would injure the ACRS.

11 After a good deal of_ discussion, the upsho_t was -

12 that those two. people, Luco. and Trifunac, were called as Board

13 witnesses in Diablo Canyon.

14 So that, notwithstanding the possibility of some

.15 inconvenience, there is no absolute bar to the appearance of

I0 an ACRS consultant, ifiother circumstances suggest such an

17 appearance is appropriate. But there is a strong underlying.

18 concern about unduly inconveniencing people and having what'

19 lawyers call a " chilling" effect on the willingness of people

' 20 -to be consultants to the ACRS.

21: Turning back to the facts of this case, apart

22 from the, sub-jec5 matter $h'at has been mentioned, it seems
Q <

to us that.we. shot [ld evaluate the request in terms of the
M likely, necessaiy burden on Dr. Luco and see where that leads

,

o' 25 '

u s .'
,

1

=3 - r. 7
-

.

''
47
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I might say that I have talked to Dr. Luco about

2
.his appearing asta witness ~, and his general feeling is that

3
he has many other projects, and he is .over-extended as it is,

/~) 4
\/ and he is simply very reluctant to become involved, and. that

is _ a perfectly understandable attitude on his part, and it'

6
is~ not merely f the number of hours he may come down here; it

-7 would also be, in his view, a matter' of preparation, an'd it
-8

all.looks like a burden, from his perspective.

9- Nevertheless, he said,, if he has to ' come,' he will

come. You couldn't characterize him as a'"willing" witness

i 11 but, ,cn1 the other ' hand, certainly ' not one who is going ' to
12 really resist a conclusion that.his' presence would'be helpful.

.

i*t(mq,) One factor that has a bearing -is the whollyf

14 fortuitous circumstance that Dr. Luco is in San Diego,

California . Ile is not in Chicago or in New York. So lu3'

16'

doesn't have to spend a couple of days coming out here and

; getting back, and that is an obvious factor here that is

18 fortuitous, but it seems to me it bears on inconvenience.

In addition, we would not envision calling him.

20 without certain conditions being attached, and I have _ccrtain

21 conditions here,'And Mr. Wharton, I would like you to focus
%

22 on' conditions,.because when I get through telling you what,_s . .

'
- 23 the ' conditions are, my question will then be, do you want

'

24 him on thosocconditions, and then it is either "yes" or "no."

25 -

In the first place, he would be a Board witness.
*

, ,

!

_ _ _ _ _ _ _ _ _ ._______1 ' d l ._ __ _ ___?___._ _ _ . _ ______._..m_.__ . _ _ . _ _ _ . _ _ _ _ _ _ _ _ - _ _ . _ _ . _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ . _ , _ _ _ _ _ . _ _ . . _ _ _ _ _ _ _ _ . _ _ _ . -
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1 lie would not be subpoenaed by any party. This is the way

2 Lit was done in Diablo.

3 There--is a possible problem, a conflict of ' interest

( 4 here, that Mr. Chandler has pointed out in his filing,' and I

.5 think,Las a practical matter,'it really wouldn't affect what

0 you would be able to accomplish.

7
Secondly, there would'be~no probing of'the collegia 1:

I process of the ACRS. What he may have said or not said to

I the'ACRS is irrelevant in this case, because.their letter is

10 .in evidence in the case.

11
Thirdly, we would impose very specific time limits

12 #on an appearance, and to spell Pat out, I would not initially

I3 call Dr. Luco for more than four hours of his- time, two of

14 which would be allotted to the Carstens Intervenors, and one

15 each to the Staf f ~ and the Applicants,-and as a possibility,

16 more time for anybody, on 'a good-cause sh'owing,'but basically,
1 those weuld be the parameters that we would have in mind.

I8 Beyond that, we would look to you to submit

19 specific questions to the Board several days in advance, and

20
I mean the actual questions you would ask him, not just areas

21 of interest. Thid' is aimed really at preparation, from his
; - < N. 3.

22 standpoint. There is' an: awful lot of paper he might'have to

23 read, unless he knows.in ad ance exactly what he is going to

be asksd, " add hel doesn't; pave to read anything,- but as a24

- 25 professio'nal, he wotild want to, so I think it is only fair to
. s

b 4 % '. *
3 >

-

p> <~ *n
_umm_m ___.m__-. .-_.---------.--s. -_ - - - -
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1

give him as much of an . indication as possible of.what he is-,.

'

'2
going to.be asked.>

3 Iou could ask follow-up questions, related'quostion s;

O 4
'

'v .I am not barring.that. But I am saying that the examination,

5 'itself, should'bc written out.

6'
Since you are''in a very' technical area, you would

7
-need your best qualified person to ' conduct . cross-examination,

~

,

'

8
from a : technical standpoint, which, from what I have seen, woul d,

,

; 9
be Dr.-Brune.''

'

MR. WIIARTON : That is correct.
.

'

11

L

12

I '13

.14
:

15-

16
<

!
'

17
,

;- 18
;
i

( 19
i-
!

20

i 21.
-

2
r
'

.. .

'

22-, .
,

i
,

'

'
'

< .C,* , ,

1
. ..

' '
; _ 24 .

,

2 .,,
,

$-
,

&

i 25
'

..

f
. . _

'

o s .., . .,

- fhN '

2 ?, > <,

.

. j * $
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.

I-ghp' 1 JUDGE KELLEY: With those. understandings in mind,-

2 do you want,to call Dr. Luco? .I say call, but I don't'know '

3 whether. a subpoena. is necessary or' noti,f ut would you want tob

4 have that kind of an opportunity to que:stion?

5' MR.' WHARTON : Yes, I would. Mr. Chairman, in fact

6 I~think it is probably the best way to handle it.

7
i JUDG KELLEY: Mr. Chandler, any comment?

' '

i - m*
-

<
,

MR'.L.[CilANDLEk: .Just a point of clarification. I
I' ''

f 9 was : busy c6pying down notes and with my head cold, n,y hearing
V _Ig

e' ~~ ' '' - - -
'

'10 is not what. it! should be.- Were the Chairman's comments also.
'
'

i r, , ', - , ,
*

g3 ..!. responsive ~, or'did they include the fact, that he is a con-

f 12$ .y1ta'ntto'the5 Staff'a ell
'

*

3

;
- 13 . JUDGE ~KELLEY: - I already focused on;the'ACRS. It,

.

I4j struck me as the more sensitive consideration here. I under-

'

-15
! stand he also worked for the Staff. I am not sure how that

'
.

II
r would ef fect where we c.ome out. If you want to comment on that ,

|
'- 17
| go ahead.

II MR. CIIANDLER: I don't believe any further. comment

19 is necessary, Mr. . Chairman. I believe I laid _t.out the other

20 . day.

21- JUDGE KELLEY: Yes, you did, and I am aware of.it '

(. 22 and simply in terms of giving a rationale I thought the focus

b
2 or emphasis ought to be on the ACRS' connection.

i

24 So Mr. Pigott, any comment?

MR. PIGOTT: Yes, I guess the two comments that
,.

9

-e+ +.--y rw .r-. ,,%.y 1#. w y~,r,. + w. .,,-m,y,,,1-,,,, mv.- y,,w...,.., ,-.m r *w<-J"v- -w -ve*w w f -t - --- y v*+wv++'+ 4 -ev~,--- c-- -
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,

j

| ghp 2 1 come to mind, first of all with respect to the time li$fk$ tion
'
,

2 on cross examination, hopefully an hour is reasonable and per- .

3 haps it is, but obviously'we are going to have to reserve our:

'( ) '4 rights to cross examine in the degree we think necessary to

5 protect our case.

6 Secondly, with the idea of expediting that, if the

7' questions are'to be presented in writing in advance, I would
* ''1 - . e,

8 1 suspect"that they".should a'1so be circulated to the parties,

A t

9. becausd that certainly aids the cross examination.~

J

<- ;,' -

10 , t; JUDGE KELLEY: Yes, I should have said that and I

11 would expect-that'.to be done.
|4 .

$6w 'in terms' of t P- well', go ahead, Mr. Wharton'
'

12 )
", .

. s- ..

13
{

;. (IR. WHARTON: Yes, I just wanted to clarify whether

' 14- you are asking us to submit specific questions that we want the
'

15 Board to ask?

16 JUDGE KELLEY: No, let me clarify. Here is what I

17 want you to do. I would envision'that Dr. Brune and the other

18 parties would cot. duct the examination of Dr. Luco. .The Board

19- probably will have some questions and we won't take that out of

20 anybody's time.

21 My timing is a little bit dependent on Dr. Luco.

22 It now looks as-though we willicertainly into your. case thes.

23 latter part of next wee?, the way this is going, I think.

24 Everybody knows where'we are and where we are' going..
~

25 I think that both from the partles' standpoint and

- _ - _ . _ _ - _ _ = _ _ _ _ - _ _ _ = _ - _ - _ _ _ - _ _ _ _ - _ - _ - _ _ _ .
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ghp 3 Dr. Luco's standpoint we would need -- certainly.Dr. Luco would

2 have the questions severti days in advance so he could do what-
3

over reviewing he wants to do.

I ') 4
\- With that in mind, if you could have your questione

5 submitted to the Board and the parties by next Wednesday then
6 we would look them over and the~n transmit them to Dr. Luco and
7 I will talk to him and we will work out the most mutually bene-

8 ficial convenient. time for everybody for him to come.
9 It would probably be sometime in the following weel ,

10
I would think.

11
MR. CHANDLER: Mr. Chairman, would the Board under-

' -
.

-

12 take to advise the Office of General Counsel? I believe that

<^ 13
() they traditionally represent the ACRS and it will be a little

14 confusing because of his other relationship ta the Staff and,
15 to that extent, I guess I am involved.

16
JUDGE KELLEY: Yes, I will do that.

17 MR. CHANDLER: Thank you.

18 Has the Board considered a limitationMR. PIGOTT:

19 on the area of inquiry, i.e., specifically to modelling studie s,

20'

or is this a wide-ranging --. . .

l

2I
JUDGE KELLEY: I suspect I wasn't nearly as clear

22
as I meant to be. I am glad you raised that. I was talking

|
w

('-):

23!
about the background here. It seemed to me that the er. a1

1 24 particularization that we got in the request was in the area
|

25 of strong ground motion modelling studies and let me make it

|
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4

' 2611
ghp 4 1 explicit that since that was the basis -- the factual basis --

2 the subject matter basis -- for granting this request, that

3 the questioning itself will be limited to that area.

O 4 . vo" e=ti "ea the terrece etuaie - obv1 u 1< th e
.:

5 is something that you may want to get into,-but I think the
~

6 guideline of modelling of strong ground motion stufies is

7 . s'ufficient for th[s purpose, but not other areas.
! % ., i y,,

~ t
'

+

i- 8
_ ? Size of earthquakes, slip rates,.I don't see'

j j<-
<,

9 Dr.'Luco having beeii; established'as exceptional for those pur-
'

4 tg_

10 poses. s . , ',
''-

<
-

i, .

' '

[ 11 " MR. CHANDLER: ,I would then just note, Mr. Chairmar ,

! hp, .,- , 2. , 7

Y12 { that I' dd bel'leve that his funcEio' ing as a consultant to the2 n

13 Staff with respect 'to ' Unit 1, in certain respects , is probably

! 14 the more sensitive consideration because that is, indeed pre-,

- 15 cisely what his activity has been as a consultant to the Staff.

16 MR. PIGOTT: I would also submit that that is the

17 only true modelling before th.is Board. There are other studies1

| 18 but I am not so s" ~ that you would call, for instance, the

19 testimony of either Dr. Idgress or Mr. Wight as models.,

20 JUDGE KELLEY: I distinguish in my own mind rather

21 roughly between-empiric'a1 studies in ground motion and modellirg-
,

!

22 studies. Is that, in your mind, a reasonable distinction?
:

O- '23 MR. PIGoTT: That is the distinction I am trying

! 24 to make sure is on the record. There is only one modelling

25 witness, candidly, from the Applicant's side and that is.Frazier.

.

,

T r--i* 9 $ Ts+*4*e' wMM*m -T+ew-g e ws V g etv)* g ,g (-w gv me e er 'e by <p-- ,5 eme- g y c: v e-o-g+,,r...ecerw-s4*-g-=y++,+-,-.w+em,s. e-',--ey dn--
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ghp ,5 I JUDGE KELLEY: That'is the area that the Carstens,

4

2 Intervenors have cited. .They have. referred to a' couple of.

.

3 others but that is the one they have' elaborated on and that is1~

' O -4 what the Boerd -- it is the 8eerd e understendine thee Dr. tuce
5 will be called to address himself to that area.

3
-

6 'MR. WIIARTON: Do I understand, Mr. Chairman -- we;
-

- .

rs-<

,' 7 do,haVe reference..in. points,and authorities regarding Dr. Luco
.- % 4'

~.. x .c 3 ,

I reviewing,and criticizing'the slip rate methodology' and that- is;
* * '.'n n ,, .

I onejof ;the casis on whic'h we did want to call him. .

.
.

Ib ~

You are certainly not unique there.MR.f PIGOTT :
~

} , _. : * '?
. . . ,

, .

11 JUDGE KELLEY: .Two answers. One, it is not our
3'

. g "> f ,; y3 ,
,

s .
+:-

e

,~. . s .
. 3 a m . .. ,

~I understdndingi 'basNd' on bhsti we' have heard, .that_that is.nearly
_. ,

'

,
.

I3 as unique an'a'rea',;and, two, you didn't particularlize that in
'

.

I4 .any degree-whereas you did with regard to the modelling study,:

): 15 so we are granting this request restricted to the area of the

j' 16 modelling study.
|

| I7 MRi CIIANDLER: I woul< also note, Mr. Chairman, the

II Staff.is presenting its own uitness on that issue.
>

<

| 19 ' JUDGE'KELLEY: Yes.
1

20 MR. CIIANDLER: Mr. Chairman, before we'get into the

II resumption of the evidentiary presentation, I do have two

22 documents I would like to distribute to the Board. .The first

: - o- 23- is attached to a letter dated June 11, 1981 from David-B. Slemnons,

24 to Dr. Robert E. Jackson, ' Chief, and Mr. Tom Cardone, Geoscience '

_ 25 Branch of the Division of Site Safety Environmental Analysis. of

;

1 's

_ _ _ _ _ _ . _ _ _ _ _ _ _ . . . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . _ _ _ . _ _ . _ _ _ _ _ _ _ . . . _ .___._.____.._m________________________m_ - _ _ _ . -
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! g the NRC.ghp 6 ,

j 2 This letter, Mr. Chairman, contains a copy of i

! 3 Dr. Slemmons' report which is bound into Supplement No. 1 to

; O -4 the Steff Sefety eve 1uetion Regere ee aggendix e end is referred

5 to in the SER.

6 This document is substantively different. All that

;
7 it reflects ,- and the: cover' letter is self-explanatory -- is

c
*

,> :, .

,

I
. that .it now has' included the minor correc'tions reflected on the

~. !

9
{

errata,..so it is merely,a re-type'd and updated version.

10 I,think'it:may make the use of Appendix E a littlei

,

j 11 . easier and it is my,intentipn.to.then provide an additional
12 >.

.
..

; -e-
. '|m .I $ .' '1

'

{ ;)

j copy to the reporter when Dr. Slemmons appears.
i

) 13 - I wil1 pEo' vide that to the-Board and parties in a
'

' ~

;

j -14 moment.

! 15' The next document I will preface by reading a lette r-

I

|
16 which I received yesterday f rom Robert 11. Moll, Staff Attorney,

17 Division of General Law, U.S. Department of Interior, a letter
i

I

II dated June 29th.
~

19 Dear Mr. ' Chandler:

20 " Enclosed for appropriate filing and service are

' 21 ~ the original and ten copies of the Department's
.,

22- ~ motion to quash subpoenas issued to Department of

| 23 Interior employees Dr. William B. Joyner and

24 David M. Boor (ph.) in this' matter. Please make-

1

25 persont. service upon the parties and Intervenors

t

|

!

i
..__;_--_.........,._-.._,,_-,_,,'

- . - , , , . . , , , .-_--.-.,-..,,,,_,,,r.----, .,, -,.-,, -,-4, . _ , . . . . - , ,
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ghp 7 as necessary.

2 "Though we hope that oral argument is not necessary ,

3 should the Atomic Safety and Licensing Board re-

Il 4
N/ quire oral argument, we will assign a staff member

5
from a Field Solicitor's Office in California to

6 make the argument.

7 "Thank you for your assistance in this matter,"

8
etcetera.

9 I would like the record to reflect that I have

10 provided the Chairman with the original of the document as well
11

as a copy.

12 JUDGE KELLEY: Well, the quashing paragraph does

/^T 13(j not refer to a. response that, it seems to me, to be reasonable.

14 If Mr. Wharton wants an opportunity to respond -- well, it is

15 a motion like any other motion, if you want to read the Rules

16
that way.

17
If you would like to file a response, I think you

18 should do it pretty quickly in view of the fact that your own

19 case is coming up pretty soon and these people are going to
20 come. We had better resolve this as fast as we can.

'
21 Again, the Board is going to Ne out of town a few
2"'

days. Could you have these ready for us next Wednesday morning?,,
( ;
'' 23 MR. WHARTON: Wednesday morning, yes.

24 JUDGE KELLEY: Why don't we have a coffee break

25 here before we get back to our litigation.

(Brief recess.)
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Ighp 1 JUDGE KELLEY: Back on the record.

Mr. Pigott?

3 MR. PIGOTT: Yes, I recall for redirect

4 Mr. Lawrence Wight. I have spoken to Mr. Wharton who has'no

5 objection to his recall at this time in'the absence of'Dr. Brun 3.

6- Mr. Wight, it is not unfair to say, is a signifi-

7 cantjc$nsultantto_theApplicants. It is possible, and in

8 fact iikely, that Mr. Wihht will be involved in these proceedin gs

9 backstahe or .wliereve as a technical consultant and' aid in our
..

-

10 putt'indonthshpplicant'scase, so it is possible that if there'

s . : c .

II is cross examination with respect to this additional direct,! .g y
.St,e .. ;

J ,ethat we nay b'e able to make Mr. Wight available at'some other
<a.-

. , ,

12 ~

timefrcrdssexaminahion.I3 C
.

^

I4 I'would,also say the-same of Dr. McNeill, who I
4

15 will be calling for further redirect. I can't guarantee that
-

~I0 they will be'here at any particular time, but they probably
17 will be' here off and on for the balance of the proceeding.

II JUDGE KELLEY: Very well.
5

19 MR. WHARTON : Before we' start,'I'did' contact,

~

20 Dr. .Brune. He is not available this morning. I have reviewed

l- 21 te with him and based on what'..was suggested about convenience

,22 for Mr. Wight,$it is okay to go ahead,_and I appreciate
f3i

U 23 Mr. Pigott stating that Dr. Wight will be available at some

24 other. time and:possibly at that point, if Dr. Brune wants to
,

I 25 question-him further, he can.

.

I 4

-w- - _ _ _____.__________________.______________.__________.__________.____m____m _ _ . _ _ _ _ . _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ - _ _ _ _ - _ _ - - _ _ _
-



ghp 2 1 JUDGE KELLEY: Very good.

2 MR. CIIANDLER: Yesterday the Applicant's provided

3 a new exhibit, I believe, for Dr. Wight which was retrieved

,,
' 4 when Dr. Wight stepped out.t)

5 MR. PIGOTT: And will be redistributed when

6 Dr. Wight steps back up.

7 Whereupon, '

8 LAWRENCE II. WIGIIT

9 was recalled as a witness'herein, and having been previously

10 duly sworn, was examined and testified further as follows:
.

11 REDIRECT' EXNIINATION

12 BY MR. PIGOTT:

f')
13 0 would you restate your name for the record please?

v
14 A My name is Lawrence II. Wight.

15 0 Mr. Wight, during the course of your cross examina-

16 tion, and in fact in particular with some follow-up questions

17 from Dr. Iland of the Board, there was some question of an in-

I8 strument located in a flower box outside the Imperial County

19 Services Building. Do you-recall that examination?

20 A Yes, I do.

21 Q With respect to the further comments that you want

22 to make on that subject, have you prepared an exhibit?.

\' '' 23 A Yes, I have.

24 MR. PIGOTT: May I have marked as Applicant's

25 Exhibit No. 35 LilW-3 entitled "lligh Frequency Spectral
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'I.

f ghp 3 Amplitudes, Imperial Valley 1979 Free Field Stations."

2 (The document ' referred to was
,

3 marked for identification-as

4
: Applicant's Exhibit'No. 35.)

5; bin. PIGoTT: That has been circulated tc/ the partic s.

6
,

Upon its' admission, assuming its admission, Mr. Chairman, we
t ,

,

7 would| undertake'to. serve.theservicelist from our regular
;- _>

I
4 office _in San Francisco. -

9 fl i-

- , - JUDGE KELLEY,: Very well..-

,
.,

,

10 BY, MR.' PIGoTT:

11
,O' Mr.. Wight, was;this exhibit prepared either by you'

,
., < ,4 y+ d [.> k .f "

5-

12 orunderyoursupervisionNnddirection?
'

'

4 . .

I A Yes,~it was.- ,

I4 MR. PIGOTT: I would move the exhibit into evidencc'
.

15 MR._WHARTON: Mr. Chairman, due to the technical

16 nature of the particular document and inability to be able to
i

1 17 thoroughly review the document, I would like to have it as an
!

II exhibit at this time and be anle to confer with Dr. Brune after
' ~

19 the basis for this not being admitted into evidence, but it to

20 be used as an exhibit at this time and can be referred to so

21 that further,:for the record, it can be explained exactly what

22 .

It means.
A4

U 23 MR. PIGOTT: Mr. Chairman, if I may comment. I

will withdraw my motion to ' move this into evidence at this timc

25 and reserve that until after the further direct examination.

i

._ ___ _ _____ _ __ _ _________________ __-_________-________--______-_______ - __-____ _--___
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ghp 4' I I would, however, indicate that I will oppose withholding it.

2 from evidence if every other requirement hasLbeen~ met other

3 than Dr. Brune's review. I do not think that that is an ap-

~

l 4 propriate' reason for keeping something in or out.

5 It could be cross examined and motions..to strike

6' and a~ number,of. procedural motions could be made, but I'would

7 say..thAtjthat is'notLone of the approg iate ones at this time.
< .r+ , .-,

8 BY MR PIGOT :
' '

x,,
'

N - . <<(,
9 'd. Mh.SWight,tN..thinkIhavesetthesubjectmatter

'

and that is.t,h,;,diccussion of the' instrument' located in the10
v

-
,

IIv, flower box- outside:the ' Imperial. Services Building. 'Are there
,

_;> e. - .b c - > '

' -
,

12 any other comments you would like to make with' respect to that ?

therb:~t
~

- 13 .A Yes, are, thank you.i -

14 I reviewed the transcript.-regarding my answer to-

15 Dr. Hand's question concerning the instrument outside the

16 Imperial County-Services Building.and I.can see my answer in

17 response to.the question placed more emphasis than' appropriate

18 on the wetness of the' soil. In that sense my answer was in-

19 complete and perhaps misleading.

20 MR. WHARTON: May I get a reference on the trans-,

21 cript as to which part that is?
i

,

22 WITNESS; WIGHT: Sure. I~believe the question

dp
23 starts on line '20 of page 1690.

24 .As I was saying, my answer placed inappropriate

25 emphasis on the wetness of the soil and in that sense I might

- . - _ _. ....__ . _ ,. . - - . _ . . . . - . - - . . - . _ - - _ - , _ , , _ . - _ . _
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'ghp 5 I have been misleading in my answer so I would like to take this

2 opportunity to elaborate'a'little bit on that. instrument and

3 the record recorded on that instrument during the Imperial
'

O 4 .v 11er eertu eexe-1e 1979-a

5 Now by way of introduction to this clarification,

6- I have prepared;this figure. In. fact, the figure was prepared

-7 ab6ut| n ne months ago as |.part. of a . repor t that -we did. It is
, - , _7,i

'8 shdwn on'the"viedgraph ad i black-and-white version of a color
: I ', n- ':

9 copy"that has been distribut4d.
< -

,,

10 What: _the>viewgraph shows are some seven or so re-

11
,

.

sponse' spectra calculated from'seven components of acceleration
t < ; s. , ,

12 recorded during the Imperial Valley earthquake.
n;n. . ~ r

13 iThey'arekehed-onthetopin-thelegendandwhatis

14 termed -- the first entry on the legend - 'what is. termed-the

15 El Centro Free Field Station is, in fact, the free field re-

16 cording outside the Imperial County Services Building.and all

17 the other records are recorded within one to ten kilometers

18 of the Imperial fault.

19 I should' note that the free field. instrument was

20 some seven kilometers from'the fault and therefore all the

21 other recordings span distances around that which the Imperial
e

22' Co'nty Services free field instrument was at.u

O 23 These response spectra are calculated for five

24 percent damping.

25 Now again, the black-and-white version won't show

L_____--_-______-__---________---___ _ _ _ _ _ _ - - _ _ _ _ - _ _ _ --- -__ ._- - _ - -_ _ __ _ _ __ _- _
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2620
ghp 6 I it but hopefully the color one.will. The bottom response

2 spectra -- the lowest response spectra'-- is the Imperial

3 County Services free field'and all' the.others -- the remaining
^

(v) 4 . .

six or'so -- are about a' factor of two above "that instrument.

5 There are a number of h'ypotheses that one can ad-

I vance in'tryingsto; explain.this but I.think this is a most

+ v.
i

y drdmatick presen.. .,tation as[t''the possible anomalous:recor' dingo
._

I in=tNNtfreefield) instrument.' '

'

v' 'O
9 ,' one 'expla' nation might simply be scatter in data.

+, ,,.
10 We do.see a' scatter in the dat. of plus-or-minus some 50-or-so

': II ' percent. You'might; attribute some:of'this difference'to that
.

. .;
.

1
,

,

12 ~

fact, but it is certainly more suggestive of some_other under-
T ,

(m ~ 13 lying physical me'chanism that caused a filtering of the groundJ
14 motion outside the Imperial County Services. Building.

15 1.might remind you that the high frequency portion

Ik of the responso spectra correspon'ds to the low period plots on

17 ~

this viewgraph and you can see that the dif ference _ between the

II Imperial County Services free field and all the other free

I9 field recordings seems to decrease with decreasing frequency

20 suggesting in particular some sort of frequency filcering.

21 MR. WHARTON: I am sorry, I didn' t hear the last

22- sentence you said. I wasn't sure whether yo. said increase or

-

23 decrease. Could you repeat that?

24 WITNESS WIGHT: Yes, that the difference between

25 the free field instrument -- that the response spectra

. ?
- . ____ e_ - --____ - - -.---_ _ - - _ - _ - _ _ . - _ - - - - . - _ . - . _ _ _ . - - - . _ _ _ - _ . . _ . _ ----__-._.-_____-.._-.-.___x.-.___w... - - _ _ _ -. _ ._ _.
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ghp 7 I calculated from the free field instrument outside the Imperial

2 County Services Building and the remaining six free field

3 components plotted on this viewgraph seems to decrease with
,-

( ) 4 decreasing frequency or increasing period, 7.s plotted here.

5 Now just to resummarize what I said thus far, one

6 explanation could.be scatter, but there appears to be some

7 other underlying phenomena taking place and therefore many
8 ~

people have gone out and looked at the instrument and tried

9 to ascertain whether there is something unique about its place-
10 ment.

11 .It.has been characterized as sitting in a flower

12 pot and I think I ought to better define that. It is actually

13 in a planter bed of dimensions, I recall, approximately 10 by
14 four feet in plan view.

15 MR. WIIARTON : I would object, Mr. Chairman, unless

16 we get some foundation as to what his basis for ''.w snowledge

17 is, whether it is something that. somebody told him or whether
18 it is something that he knows of his own knowledge.
19 JUDGE KELLEY: Ilave you seen the actual site your-

20 self?

21 WITNESS WIGIIT: I have seen photographs of the site .

22
_ JUDGE I!AND: What were the dimensions?,.

23''

WITNESS WIGIIT: Approximately four feet by ten feet .

24 JUDGE IIAND: It is a wooden box?
s

25 WITNESS WIGIIT : No, I would like to go on and
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2622ghp 8 1 explain this.. ,

: 2 JUDGE KELLEY: Were these photographs within studies

| . 3 or could you elaborate on that a'little bit?
: .

4 WITNESS WIGIIT: Yes, they were within^ studies and

i $' there'were several studies performed in this area and many of

6 .them directedlat" tite building and response itself; peripheral
y,

)
,N '+- . .. *

. -7 to[6hnt,; an' examination.of.'the free field instrument.
a . 3

. y ,
,5

4
_

4 g/ ',/ ,,MR. WlIARTON: Mr. Chairman, I still don't know the
,

bas'is of his' unberstandinh, whether this was something that' ~

9
z / . s

, . .
~

.s :*.

10 someone told -him,nwha.t bhe .situat, ion was, whether it was a
. . - . . . . . L.. .. '. =

'

11 ( pubfislie,-dstudy\that-we,nt.into.' detail that he would' refer to..,
.

. c.

12 What we are having;n'ow'is he is trying-to explain
.

,
-

,
, . c,<, , , ,

' - 13 away a feature -- a'very important feature -- by statements

- 14 that we do not know who to attribute these statements to, as
.

: 15 far as what the box was like and where it was.

I 16 JUDGE KELLEY: I am not sure that he wasn't in the
1
4

17 procesn of doing so, but if you could elaborr.te to the extent

18 you,can on your knowledge of this matter bearing in mind
*

4

19. Mr.'Wharton's comments.
.

20 WITNESS WIGIIT: The source of my knowledge or the
4

21 ' knowledge itself?4

!
- 22 ' JUDGE KELLEY: Both.

'

*'

i -

- 23 WITNESS WIGIIT: The source of my knowledge is dis-

s :24 cussions with several people who actually visited the site

25 during those discussions, viewing photographs they had taken,;.

4

d

,m 4 ..c., --,.~..Ew, ,---,v.--.-.-..,v-. e c- ,.-- e -y ni,-% -cy,,+,--m,w,,pg-wwwr----m-~= mcmt ,- ,,e,,w -er--<+e-=--,i y .,.e-+-- -w--y -- #.w
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ghp '9 maps they had drawn of the area.

2 .

MR. WIIARTON: Mr. Chairman, I would submit that any
3

; . testimony regarding-that would be hearsay and is. inadmissible.
"

4
~

MR. PIGOTT: If I might respond, Mr.. Chairman, I'

5 '

believe that w' hen we are " dealing with experts there is a level
6 . .

'

of hea'rsay that<is offensive and I think we'got to some of that
: - r. r -

1 7 . . . ~- 'V -

'
'

'

yesterday. J.g
~ :< l' |g'

;~ There is, hearsay, however, which is admissible and,
'

,

;
-

9- - "
,4 '

thatTi's a" hearsay objection not only in administrative pro-4

10. t ~.'t
-

cetdings but*in-any court proceeding, and that being if it-is
I |U IJ11 ,'E "i" ''

-

the; type of- knowledge o'n whidh' experts used to rely in coming'

12 . .

the;way they go abouti gathering the variousto their. opinions',
<

. .,

input to their opinions.

14
I would submit that this is, in fact, that kind of

15
; hearsay and if the Poard so desires, I will go into an examina-
.

16
tion of Mr. Wight as to who the people were that he went to,

.

17
whether it was done as part.of a formal study, whether or not

,

18
it is his usual custom to gather information in putting togethe c

19
his reports in this manner.

I 20
I believe all the answers would be, perhaps, use-

21'

-

ful but I would say that this is the kind of hearsay -- and it

22
is hearsay that we are dealing with -- and I believe it is the-s

-

23
, appropriate kind of hearsay.

24
Now if the Board wants nore foundation, we are

25
certainly willing to aive it-

.- ._ . _.-- ,_ . .__-_ . _ _ _ _ . . . . - _ _ ._-.-_ ,,~. ,, _ .,. , ..-_ . _ --...,-_. _ _ _ .. _. ..-._-.-- _ _ -, -
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ghp 10 I JUDGE KELLEY: Well, technically we can. admit

2- just about any kind of hearsay and then say that, ' to the extent.

3 that it lacks circumstantial indications of reliability,.that

O 4 eoee to eae weie t to ae eccorded to ie retaer tuee waetner itn

5 comes in.

: . . <
6 Having said that, though, it is a matter of degree.

~

_
| , ,

* *

~ , y.
7 It does.seem to,me that'you are talking about a fair]y impor-

,
-

, m,

8 tanti data point. -1 wouldn't say that you couldn't' get into it'
.

9 via' hearsay 16.dore fashion but I think we can take the time
.t . .

10 for some foundat' ion'hhre, the circumstances under which the.
*

. .
. .. , .s

j' -11 ', witnehs .'found:otit abouti this and' the detail of his knowledge
,

12
'

and so~forth, so.why do.n't'you go. ahead and lay ailittle'more
; ,

-

O I3 foundation along those lines.
Q ^

14 BY MR. PIGOTT:

15 0- Mr. Wight, first of all 'let me ask, the informa tior

16 that you have relied on, was that information gained by other

17 people in the course of officially studying the earthquake and

18 its effects in the Imperial Valley in 1979?
~

19 A' Yes.j

20 0 First of all, _who were .these people that you have,

21 talked to?
,

22 A My discussions have been largely with Mr. Douglas

.23 Hamilton o f Earth' Science Associates in Palo Alto.
'

24 0 Do you know whether, in fact, Mr. Hamilton was --

25 what was Mr. Hamilton studying at the time he observed this
:

-

,-9-., -y,-. ..% -,.*f M t'T'F ?*N' -T~ - -7e- TtM&=-eir e vFe V-f-art __q ;__ '



'

I
,

2625ghp 11 I planter area, if you know?

2 A- lie was doing'various-geophysical studies analyzing.

3 - the mechanical properties of the earth underneath these re-

4 cording stations, visiting virtually all of the stations listed

5 on tnis viewgraph.

6-
-

1,t' correct,to say, Mr. Wight, that in preparing-,g , 13
' '

> .s ., s

7 reports and ren'dering opinions, that conversations with persons
*, s .

8 such as Mr.' IIainilton 'in;this context would be something that '
'

' ;,.
>,

- i. . .9- you might find'ruseful anl,use in your analyses?'
"

10 Moss certainly .and, I would emphasize 'again that. inA
p , *,. ,; 1,.

,

j.p rticular, giv'en' $$iat we hhb plioboc)raphs 'and maps prepared by* 11',,

12 Mr. Hamilton'to~ review?--

13 0 Mr. IIamilton took the photographs?.'

I4 A. I believe.

15 0 Did Mr. Ilamilton describe -to you this flower box?

16 A I am sorry?

17 Q This planter area?.
i

I, .18 A This planter, yes.

19' MR..PIGOTT: Mr. Chairman, I would submit that

j 20: foundation has been laid for appropriate expert discussion of

f, 21 the relevance of this particular small structure..

22 ' JUDGE KELLEY: I think it ,is adequate for some

\
33~ furtner discussion. It is hearsay. It may not be the best of

<.

24 all possible' bases, but I think it is good enough for our pur-
i
'

~ 25 poses. Again, it goes to weight, so.if you want to pursue it,

|
g

s.~..-. ~ . _ ,,_. , .., _ , ..
-

_ . . . . . , _ . . . . . ~ , . . . - , . . . _ _ . _ . _ . , _ , _
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~I 2626ghp ' 12 go ahead.

2
BY MR.' PIGoTT:

3 0 Would you like to continue with your discussion?

( )- A Thank you. I was to describeLthe characteristics
~

5 of this planter. The planter was some 100 yardsiaway.to the~

,

6 east,'as I re' cell! of_the Imperial County Services Building,.

n e ~, r ,
,

Be$ ween.the la'nter.and the building was a parking lot and on
V,, . **;

'

J,e _

g ,
~ the 'other side '-- 'the fa'r side of the planter -- was ~ a sidewalk .

9 ' The; planter; as surrounded'by a concrete retaining
)

'-

.

-
.

10 wall, as I recall'some foot tall. To my knowledge nobody has
-

3
- ; +.. t. . ,.,

.}} ' dug d own to see - how.' deep these retaining walls-are, but I be-
: a 2. ' ,

12 ~

lievestandardjpracticewouldbeuthatthey.areburiedmaybe
- 13 another foot or so.

I4 The instrumen't was inside the planter surrounded
15

by the retaining wall on a, pad of dimensions, as I recall, two

I6
feet square approximately and the-retaining walls butted up

j 17
against the sidewalk on one side and the parking lot on the

'

other.i
i

*

19 This is a most unusual location for an instrument
20

and I believe that this has to be taken into account in trying

21
to interpret'the apparent anomalous character of the response

.

22
; factor and the peak ground acceleration recorded on that in-

23 strument.

!. 24 - Now another parameter much less important -- and
i
' 25

this is why I say there is under-omphasis in my answer -- is

|
,

?

----,_-,yv--,- f _ -rm ,y ,# --- ,,v3--vv ---v, -w y ,w-,----m,Sw, y -w,-- --.m., , ,
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2627
.'ghp 13' I the fact that that planter is sprinkled intermittently and,

2 in particular, . during -the summer and while the water table is

3 at some 100-foot depth underneath the instrument, there is

'

4 an increased. level of saturation'in the'near' surface around

5 the. instrument pad itself and tnis would increase the defor-

6 mab.ility of $he'. soil in response to shaking from earthquakes
_

. m i
7 anci : tend . to, in'a sense,- damp out motions.

8' ''

These.are two possible processes or circumstances
, _

. .c-

9 that' could 'have' explained the anomalous character of these
, ,

10 response spectra.
,

, . , , ., ., , ,is $' ' *

s . .?. .M ; 1' 1
' a ,.

MR.~PIGOTT: 'I' don't'believ I have any further

|- 12 questio'ns., / '

13 RECROSS EXAMINATION
,

I4 BY MR. WHARTON:'

i

! 15 0 You say you gained this information from Douglas

; 16 IIamilton. When was that?

f 17 A Approximately early August 1980.

18 Q And where did that occur? Where were'you with
|

19 Mr. IIamilton at''the time- he gave you this information?

20 -A As I recall we were in a technical conference being

1 21 held at Pacific Gas and Electric offices.
.

22 0 And is Mr. Ilamilton in any way a consultant to
( ,

23 Southern California Edison?
|
; *

.24 A Not to -my knowledge.
i.

25 0 IIave you ever gone to the site where this flower

|



. ._ _ . __ _ _ . _ _ _ _ _ - -- .. . . _ _ . . . _ _ _ ._ _ - . _ _ _ _ ._ ._ _ _ _ .__

; ,

i'
4

j ._

1

2628

{ ghp 3 ;;4 . box or whatever-it-is is located?

I. 2~
t A I have not,

-

3
L

Q You have never been there? !

I
'

, A No.

; 5-
0 . And what kind of instrument was there?

6
A' It~was",th'e standard. strong motion' instrument, I|

-

| 7
- I believe it 'is t'ermed SMA-1.

~ '
~ '

-

4 believe.
.! . . i,
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:2629s6 '1I 1 BY tm. UUARTON:

.2 Q Do you know who placed it there?

3 A I believe it was California Division of Mines and.

O 4 coo 1oev- 'e co"1a aeve dee= **e eco1oute 1 ==rver, but 2

5' am more certain .of the CDMG placement.

6 Q You are not certain, .though.

7. A Not absolutely.

8 Q Did.you contact anyone that you believed placed

9 it there?

10 A IJaid not..

11 'O You never asked anyorie uhy that particular

12 instrument was placed at that : location?'

! 13 -A Certainly Douglass Itamilton and I discussed this.~

14 It. was- a.' convenient place. The objective was ;to tr.atch the

15 recording in the free field uith records' that might be taken
,

inside the -Imperial County Services Building in the everb of: -16
f
.

17 an earthquake.
I

; 18- Q Uell, you said that the location was. an unusual
I

|

- 19 location. I would think that if it21s an ~ unusual location,

i 20 you would contact the person that put it there and find out
i
s

: 21 what his reasons were for putting it there.
.

22 MR. PIGOTT: Do we have to argue with the witness?

|
- 23 Just -- it ~is argumentative . Could we have questions?

,

" ^
i 0;

,w MR. Ul!AftTON: , Yes.
; 24 <

'

. ..

-

,

| 25 ///'
..

'
,

v
\
,

1.r ^

T e
f ..

[ t, r' *
1

l
- - - , . . - . - _ , - , - . - . - _ . - . . , , , . - , . - , - - .
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2630b2 1 DY MR. til!ARTON :

2 Q You state that it was an. unusual lacation, is that-

3 correct?

4 A In my judgment, yes .

5 Q The - fact that, it was an unusua1 location, did it;

6 raise questions as to uhy the particular -- it was placed.at'

7 that particular location?

8' A Yes, it did.

,

9 Q Did you ever resolve those questions by going to

'

i 10 whoever it was that place.11the instrument there?

i
11 A 'No, we did not. It seemed to be a rather useless .'

,

12 exercise at that point.

13 O' . Did Douglass I!amilton have any . knowledge of why '
.

14 ' the instrument was placed 'at that location? .

.

~;

15' A Again, he 'and I speculated as to reasons . 'I

16- don't think he had discussions with anybody .else regarding the-

| 17 . logic for that placement.
:

l' j8_ Q .You stated that you -- that the planter was

19 uater -- often watered. IIow do you know that?
,

20 A Knowing the meteorological environment in the:
.

21 valley there, summer season ends, late October. It was a

(
,

22 planter. box ,in which there 'were plants , as I recall the photo.'

: - - 23' Q' You don't. have any direct knowledge of how of ten'

i .,
'

, .
,,

24 it ' was watered? ' e'
.

+
. . .

, ,

~ '

25' -A 'No, ~I don''t. ,

*
,

j '

.,gr. |
#

|
~, , !N*, , , ,

..._,_..,__.--,_f...- - ,,__ ,. , .._....-,_.;-,__,_-,_;_;.._u.. ,,.m, . ~ ._ .-.. . - .-
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'3 1 -Q So --- and aren' t you really assuming that bas
.

2 watered?

3 A The plants were alive in the photograph, which

4- : was taken right af ter . the earthquake, 'so I am i ertain it was-

5 watered.-
~

6 Q Okay, you are talking about from -- you are certair.

7 it was watered from looking at a photograph?

8 A Yes.

9 Q ^ That is the basis of your knowledge about water-

10 ing?.

; 11 A Yes..

! 12 0 uow, you commented something clso about'the uater

'
13 tabic being saturated?

14 A I d'id say that the _uater table _ vac approximately

15- at a 100-foot depth.

j 16 'O Okay, are you than stating that from -- tme you

!

j 17 trying to say that because of watering, the ground was satur-

18 ated and that decreased the' ground motion?

19 A No. The ground was not saturated in a technical

20 senso., It would be saturated beneath the water table, and'
,

21 any water poured on the surface or sprinkled on the surfaco
'

I

22 uoulc drain downwards . The saturation. would be less than 100
|

| 23 percent at anys point above the water tabL , but the water

f- 24 content 1would be higiledt'at the surface where irrigation is
. ,

!- 25 taking' p la ce .

: -

|.
-

|
'

| t
*

r

! - _ - _ - _ _ - _ - _ _ _ _ - _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ _ _ ____ _ __ _ __ _ ____
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4 1 Q Again, you are assuming that irrigation togq331 ace.

2 Ycu don't .have any personal latouledge of that.

3 A If you can say that it is an assumption based on

f; 4 seeing plants alive in the planter box.
v

5 Q How big uere these plants?

6 A I can' t reca11 their si::cs . There scemed to be,

7 as I recall, quite a variety, ivy.

8 Q Do you have any mauledge of hou much unter it

9 uould take to kecp these kinds of plants alive?

10 A No.

11 0 okay, the chart that you have draun up here, you

12 stated this shous the accelerations, free fields, and I

3 13 believe the specti um at seven kilometers, is that correct?
(G

14 A Uhat I said stas that the Imperia 1 CJunty Services

15 free field instrument uas approximately seven kilometers, and

16 that is the lovest -- that corresponds to the lowest curve on

17 this plot.

18 Q Do you have any other -- okay, uhat was the

of this particu lar earthquake?19 magnitude, Mg,

20 A G.9.

21 0 Do you have any comparable data that you cou ld

22 drau a chart c such as this, shouing the difference as you
,~,.

J 23 show on this cha_c, of another earthquake.in the area of seven

24 kilometers or less - uith an earthquake of around ?:3 6.9 or

25 7.0 ?

_- .
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2633'
5 1 A No.

2 0 So this is the only data that you.' ave showing

3 this particular information? -

4 "a "' corr > = soies to ou$ece rae --O
5 .think 'the purposo of this redirect was to discuss this data

6 at this locati6n, for this earthquake, at this: time of the

7 year, in El Centro. ' I think we.are expanding it into far
"

8 more than at least Applicants intended by uay of clarification
'

9 and amplification.

10 MR. U!!ARTON: Mr. Chairman', he' submitted a new

11 chart here. I thiith that I am entitled to go into this

12 chart for whatever purpose, and --

13 MR. PIGOTT:- I think we have -lef h the chart. That

0
14 is my point.

15 JUDGE KELLEY: Within reason, yes.- I do think
3

16 that you arc -- this was redirect for a pretty narrow purpose
I will

17 and -your recross should be correspondingly narrou.

allou that particular question, but just keep that in mind.18

19 MR. PIGOTT: Especially since I have quasi-

volunteered that Mr . uight'uould be back, and uould very20

like).y be available for their technical cross-examiner.21

22 MR. UIIARTON: I think the last question -will do in

'

23 tnis arca.
<- , ,

f
.

JUDGE KELLEY: , Excuse me?24 .<, ., ,

-

The last questioti that I asked would
'MR.* - {l!!ARTON:25

,

., . .

#* s W

*
, \ , ,, <;

,

2 I2 '2 k ._ _1w
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6- 11 be the only ansucr that I vould require ar,d I. wouldn't Nany

2- further.

| 3 JUDGE KELLEY: Very ucll. Do you went to ropcat

O 4 it'

i

5 av Mn. WIIAnToN: .

4

; 6 Q Do you' recall the 'last question?
:

7 A I would appreciate it if you would repeat it.
I

8 Q Okay. Could ue have it: read back, just so I have
~

! 9 it straight?
I

! ~ 10 (Whereupon, the question'of-the.previou's transcript
i

11 page, lines 2 and 3, was played back)

12 JUDGE KELLEY: -Okay, go ahead.
i

I3 WITNESS WIGIIT:' Your question refers'to tl$is|~ 2

| 14 particular kind of data. In terms of characterizing Varia-
.

, .

15 bility of ground motion -at a given distanco, uhich this: .

i
j 16 portrays, there is .a lot of data.

17 BY T.R. WIIARTON:4

4

i
18 Q I am talking about at this particular distance.

;

19 Mn. PIGOTT: Could he finish the ansucr, please?
,

t

20 I don't believe the witness finished the ansucr.
J.
4

21 JUDGE KELLEY: Yes, go ahead.

|
22 WITNESS WIGIIT: There is a lot of data, not from

- 23 oz c single.carthquake, certainly this data being from one-
~

24 siEgic carthquake, it more specificially. addresses the'

25' -variation.around the Imperia 1 fault, but there arc -- there is'

.c
i ,

,

{
'

,J>
-
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7 -l' an' opportunity, of course, to do a regression analysis kf52

2 data fs;om a variety of earthquakes, and there are many

3 magnitudes , 6.5 to .7.7, in our data base, for exampic.

4 BY.MR. UdARTON:

5 0 I am speaking of measurements, say, less than

'6 eight kilometers only.

7 A And there are data represented for the magnitude

8 range six and a half to 7.7 and less than tan or eight kilo--

9 meters . in our data base, ,from which one can derive a
,

10 statistical representation of the scatter. This level of

11 variation:is -- is not unusaal compared to the scatter in the,

12 data basc'.

13- , MR'. WIIARTON: Okay, I have nothing further at !

14 this time.

15 JUDGE KELLEY: Mr. Chandle "

16' MR. CIIANDLER: Thank you.
1

| 17- RECROSS EXAMINATION

! 18' BY MR. CITANDLER :

!
'

19 -Q Now, Mr. Wight, I believe on -- with respect to

20 this figure 3-1, did~ you indicate that this uas based on
~

,

!

; 21 five percent damping?j

L
L~ 22 .A I-did.

b.Do y u reca ll the testimony of Dr . Idriss ?'

23 .0,

,
(- s - .,

> ,

A. Yes. <

.

i. 24 l'
><

. . , ,
, -

-
|

, .

Q~ Do you..know what damping value has used in his25 -

.

2 ,

-

.

1

._. . ...I.i...~,s. , 3 , u n an . , , _, _ ._._ , ,, ,, ,2 , ; . , ,2 ,..ff f _ ; , ,3 , .__.,, , _ _ _ , _ _ . , , _ , _ _ . , , . _ , _ _
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8 1 testimony and the Exhibits he has of fured?

2 A As I rr call, tuo percent.

3 o could you f:;: plain uhy you have used five percent
,

4 as opposed to tuo perceut?;v)
5 7. I cannot explain uhy Dr.Idriss used tuo 1 ercent,

6 but we have taken as a matter of s tanderd practice in our

7 of fice, to plot response spectra, for purposes of comparison,

8 at five percent.

9 Q Do you knou what offect the use of five percent

10 rather than tuo percent har, on the spectra that are

11 depicted?

12 MR. PIcoTT: I am going to object as to not going

13 to -- ucll, I am going to object as beyond the scope of this
, '')/y

14 particular limited redirect, and also the relevance uith

15 respect to this chart, uhich I believe shous relative levcis

16 of motion, and not goinu to any absciuto prediction or any

17 absolute numerical values, but rather the comparison of what

i 18 was recorded in . this particular planter area vis-a-vis-what

i 19 uas recorded in other free-field instruments during this

20 earthquake, and I thin perhaps ue are losing sight of that --

21 of tlat limited objective.

22 MR. citta:DLER : Mr. Chairman, I recognize that
, ,

,

k' 23 there was a limited objective intended by this particular! t

24 figure. At the same tine, we have spectra on the record
,

f

25 uhich are based on tuo percent values . I think if ue are to

,
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1 understand a relationship, r even in a relative sense,

2 internally in this document, we ought.to be able to talk on

3 a common gz. aund, at least understand uhat ef fect or what

) 4 diff. rence there may be in talking five percent or tuo

5 percent.

6 We have some uitnesses talking two and some

7 ta lking five . I don't intend to probe this very deeply,, by

8 the way, Mr. Chairman?

9 JUDGE KELLEY: Uhat is your technical view of the

10 issue?

11 JUDGE IIAND: I am curious, too. I had made a note,

12 five perecut damping, and I -- what does it do to the curve,

(~} 13 I mean, to the line? Does it shif t them somewnere? Does it

14 change their relative position?

15 u1Turss WICHT: In .y opinion, it does not change

16 their relative positions, but it does change their absolute

17 level. There would be a detailed difference in the peaks and

18 the valleys , hou they vould be represented on plots like this,

19 but the overa11 charaeter of this plot uould, in. terms of

20 relative dif ferences, would be unchanged.

21 BY MR. CIIANDLEn:

22 O Is it just a straight linear or three percent
,,

23 difference across the board, or --'
~

24 A It. is not that simple, but it is a straight
,

25 differenes.

.

! .
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10 1 0 Does this -- does the use of a five percent

2 damping factor tend to reduce the spectra?

3 A Yes.

; 4 Q Bcar uith me, having had little time to preparc,~'
/
' , . -

5 I am trying to see what Dr. Idriss's Exhibits might suggest.

6 MR. CIIANDLER : I have no further questions of the

7 uitness.

8 JUDGE KELLEY: Cadet?

9 JUDGE IIAND: That viougraph says velocity in

10 centimeters per second on the left-hand side, and mine -- my

11 copy in front of me says velocity in centimeters por second

17 times ten to the minus three, and --

r ^s. 13 Tlin UITNESS: That is correct.

(_.'
14 JUDGE IIAND: Uhich is correct?

15 TITE UITnESS : Ten to the minus three. In other

16 words, the ordinates should be multiplied by a thousand to

17 get unit centimeters per second.

18 JUDGE IIAND: And does this have something to do

19 with peak acceleration, some of this in front of us?

20 TIIE UITNESS : Yes. Recall that the high frequency

21 asymptote of the response spectra approaches the peak ground

22 acceleration, on a --

,
t )
' 23 JUDGE IIAND : And that is the data on the lover

24 left of that figure?

25 T!!E UITNEss: Yes , and more specifically, i" you

.

$
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'

-11 1 could compare the asymptote of these spectra against the

2 diagonal line, uith an angle of ;5 degrees, recall acceleratior

3 is plotted on that diagonal access , going from your lover

4 left to your upper right.(t-)
5 JUDGE IIAND: Well, then is the acceleration at

6 the County Service Building in that planter bed in fact higher

7 than the rest of the data, is that --

8 TIIC UITNESS: Lover.

9 JUDGE IIAND: It is lover than the rest of the
'

.

10 data.

11 TIIE UITNESS : Exactly. Acceleration on this

12 plot vould increase __n that direction uith the axis of

(' ) 13 a cceleration 90 degrees rotated .
x_a

14 JUDGE I!Id;D: So the instrument in the planter

15 recorded lover acceleration . Uell, why did that concern

16 people? IIave I lost the thread here? I mean, uhat --

17 MR. UlIARTON : Yes.

18 TIIE WITNESJ: I think it is a matter of emphasis

19 again. There was another instrument inside the building,

20 and my testimony on Friday discussed the general phenomena of

21 building reduction, that uhon ue have records recorded in

22 buildings, and records recorded outside buildings , both cn a

'
- 23 statistical and, say, a determinis tic basis , one can say on

24 the average that the building tends to reduce the ground

25 motion. Now, the Imperia 1 county Services building record

_ _ _ _ _ _ _ _ _ _ _ _ _
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12- 1 pair, between the building 'and the free field, was anoNtNus ._,

4

<. ,

2 The,different --
s

3 JUDGE HAND: I am'back with you again.- I~have'
.

- ~4 ~it bac.kLin my. head.'.-

~ ' . TIIE WITNESS: - oka y . -5
'

;

'6' ' JUDGE IIAND: I had lost it and I have --

'

i i i7' -THE WITNESS: . And all of- this discuss on ' s w th
1

8- . regard to the free field instrument alone.

9 JUDGE HAND: Yes. -

10 TIIE WITNESS: There were other points, explanations

11 that .I of fered regarding the _ record in the building.
,

~

12 JUDGEDHAND: And one- other thing,- when you were

- 13 talking about ~ the location cf this instrument in- the iflower

-14 . bed, or box, or whatever Iit is to be called, you either said

15 |it uas L anomalous or unusual or something, you have got half .
;

N 16 a dozen other frec .. instruments, free fiela stations . . What - --

~

17 how,do they differ? I mean, what are they, just put' out in

18 somebody's back yard, or --

19 THE WITNESS: Highly Variable. Ilighly variable.
,

,

20 I think we haveito consider the. manner in uhich CDMG- or the
.

21 USGS deploys instrumentation. They go out and find a ~

i22' location that is secure and available to them.
/ t .

,

.

'' JUDGE IIANO: Secure in the sense of being safe23
,?, ,

-

r-
,

)
'

24 from -- -i

,

25
'

THE WITNESSi vandalism . ,

I

^ s

j 6

?

, f -..-. . t [ . ; .h . [! A a; a t- f g- , ,

, , ,
s , _ u. . :1 . , . . u a, u-,.,_.#,,,... _ , , _ . . _ ,.~ _ . _ _ _ , _ . , , _ . , _ , _ , ,
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^2641pilferers and vandals.13. ~~ 1 JUDGE IIAUD: --

;2~ Tile.UITNESS: .EMactly, exactly. And where the
L
<

. ,

'dven'though it is a
. ,

'3- land' would be available for - their use .

O
~

1 etece or re 1 ese *e- it i= i=vore =e - o creaue=*1,4 == 7

; 5 they will place these instruments on governmenta1 property,

6' :whether it be! loca1, . state or federa1. Another' instrument,-

i

7 for example, to givez you a feel for ' the variability. here,4

1 8 another instrument, I~ can' t reca11 which 'one it is .of fhand,

i
t
' 9 but one of- them is recorded - it is placed inside a . school

10 '_ building,ia two-story school building .that- previously was '
T

11 used to house a turbine andla pump for.the irrigation district

12- there.
. .

- ("T , 13 They remo' icd the. turbine and-the pump, and they
- V

'- 14 used -- they refurbished the structure .to be _a schoolhouse.

15 It is kind . of interesting that that -- that the basement orc
'

'16 the fcundation of this schoolhouse'is some, as I recall, 20

l 17~ feet thick poured concrete, and the fact that it recorded --

18 JUDGE KELLEY: Tuenty feet thick?

-19 Tile WITNESS: 'Yes, to support the turbine. The

20 turbine and- the pump _together ueighed some tens of tons , and

21 back in nineteen -- I believe the late '30s when it was;

!

' 22 : insta lled , it was the largest turbine-pump combination in the

23 wor ld . - t

!
'

JUDGE IIANDi ^ But that is not on this chart,,is-24 1 --r>

' '
25 it,? :' - <

.

;

i .
- .

,

i

' ' "-/2 ,A ,% *g 1' *

i''* ,y ** *
% {*
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-14' 'l Tl!E WITNESS: Ucll, the instrument that '1's now in

2~ ~ the school building, . sitting ' on top. of that' f_oundation, is,
:

l' 3 and -.-it recorded a' higher acceleration. . Again, to further

.

' emphasize first,: the variability, and second of all,ithe4

5 anomalous character of whatever was in the planter bed.
~

.

6 ' JUDGE HAND: Can that instrument be calibrated ,

L7 L somehou, can it be taken into. the laboratory and shaken | so

8. that - you . can -- with some determined force, so that you can

|. find out whether or not it;uorks properly?9
,

10 THE WITNESS: And that is standard ( practice, in

11 fact, af ter earthquakes , to go. out-and check the calibratioir
.

12- level of instruments .

Q - 13 JUDGE HAND: And this uas done uith this instrument?
\J

'14 THE WITNESS: To my knouledge. The question,-I
,

15 don't~ think, is really the instrument, but rather the setting.

, .

Mr. Chairman, I believe' there might -- 16 MR. UIIARTON:
f

17 i - be a clarification on him stating "to my knowledge,"' en
6

18 whether or not the instrument was i:hecked . Is he saying that

19 he -- is he saying that he knows . the instrument was checked
v

:

1- 20 afterwards, or not?
3

21- JUDGE KELLEY: Can you just repeat what you said? '

!- 22 THE WITNESS: 'I do - uhat.I did say is to my
.

-

i

23 knowledge, . tl(e iitstrument was checked, and the basis for that'

24 is tilat it is standard practice uithin the organizations that

'25 operate tiiase arrays |, to go out and check them.'

, .-

'
,

s

s

.

g
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15 1 JUDGE KELLEY: So you in .effect recalibratf6Qem-
-

. .

2. after an earthquake?

t

3 TIIE WITNESS: Yes.

14' JUDGE JOHMSON: . 'Is. there any. sort of periodic.'

.

< , .

~1 calibration .between earthquakes?
'

5.
-

4

I' 6 THE UITNESS: Yes.

~

7 - JUDGE JOHNSON: . Like onceievery six months or once
1

1 ,

8! every year?

9 THE WITNESS: I don ' t ' know . the frequency, but4

10 they certainly maintain: calibration levels / periodically'.
'

'

11- . JUDGE.KELLEY: Can you-get-variations in readings
.

.
~

'

k -12' . depending upon different intensities in the earthqua e at
.

13' 'dif ferent places :on the fault? You tow, you refer, for'

:14 example, to a ' -- say a f G .9 ' As I understand:it, :let' us say- -.

'

151 that involves ~a rupture of JO kilometers . It isn't 6.9 along
.

-

I 16' 'all 30 of ~ those . kilometers, or isn' t - necessarily, is it? 'It
<

.

'

17-. : could be 7.2 or - 6.4 :at different places 'on the fault?

i 18 THE WITNESS: Hell -- -

4

.19 JUDGE KELLEY:= I am not stating that. 'I am-

20; asking it . But it'is my impression that it isn't --

21 intensities aren't uniform a11 the -uay up and down the fault .

.

-and therefore with respect to buildings that may be in the.22 ?

| {' y.
-

.. .

.23 near' field. - 1 s.-
*

.a y _
; ,.

; 24 ,f Y . THEdITNESS i 'There are a couple of -points here.
- e.

25 - dith regard to magnitude, earthquakes have a givenr
~

.

i
*

f,
c

c

, ,

kj * ., < ._
e 5

~h[Jt,s'y)a - f
~ * ..-T - . , h -) * * ' '7 ' . *('.-[,' 4

.

,

; 1 'i, <- e . ,V y, s - |1{ t } ,f ;
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16 l' magnitude determined by organizations that have~ responsibili-
,

~

:2- ties to ' calculate that ' magnitude, and there is a.-'-- so the

3' magnitude for IV: '79 is reported by-the U.S. Governmsnt to bc:
,

;
.

4 . 6 . 9, azid -- ~ ,

.5- JUDGE KELLEYi Okay , but 'doesn' t tliat '- doesn ' t

6 that involve'some kind of averaging?

.' . 7 THE WITNESS: ' Yes , -it d'oes , certainly . Now, you'
-

k

8' use the vord ". intensity," implied intensity of ground motion,

.9 and it is,true, the intensity of ground' motion!for a given

:10 . earthquake does vary along the fault, and away from the fault,

'

j 11 ' and that .is '-- that- mechanism- -- that. results in some ' degree

i-

| 12 of scatter in the data.
i

.- -13. ///'
-

'14 -

s-
,.

.

15 - . ,.

'16- -

.

17 - -

:' jg .,
,

19
,

20
,

21

! 22 - ,

l'.
_; gs 23 y - '

24 .~ t- -

.

'
. ,

25
. 4,

*

! i .'
.
'

r

! .'

i' # I -; _ ' z 'r. > '
, .. f . ,

#' I '

's,'P , f (- s *, j.; i .- '
s. , ,
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ghp 1 Q I think maybe I was a little careless in my choice

2
of words. The earthquake measurement is really usually referred

3
to as a magnitude measurement; right?.

A Yes.

5
0 'And;there is one number of 6.5 or whatever in any

6
givenfearthduake, add'I am'. repeating myself a'nd I know that,

-

7' -'..
- 'a,

-

'
- -

but it':is my impression'that typically in a long fault;the mag-
; N c 1

,

nitude,.of_the. earthquake,'if you will, will vary.,

'

:!**

9
- A > Ye s,. f, *-

-

10.' / 50 And'.this,'then,would{pr,cducedifferentstrongmo-.

,
- -,: e .

.

-

11'
'

tion measurements and depending upon whether you were on a
r -

.; > -

12 _- . ~: 4 -

,
*

certaid angle of a faalt or whatever; isn't that possible?
j() A That' is quite true. A physical explanation for

14'
this has to do 'with the earthquake rupture process; that we

15
envision the earthquake rupture rather chattering along, going

;
through'the earth where the earth contains different levels of

17
local. stress, for example, and when that local stress if re-

18
lieved it results in variation of ground motion at that point.

19
'

'
You might imagine that if you have got a station

looking at the fault in front of it, that the likelihood of a,

21
random occurrance of a high stress drop is going to be greatest

,

22
at some point within an azimuthal arc in fron't of that station.

( 23
4 If there were a high stress drop at some point
,

24
further away outside that azimuthal window of, say, 45 degrees

'5*
resulting in a high frequency acceleration- thr e * h, +

4

_, . - - , . .,-.g- - ,- -- r --,y,-,, ~ , , , r,,n,-w <-n, + - - - .r ,~ ~ ,
\-r--, r- er , - , , , , s, --- . , - ,m, -.
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.ghp- 2 I acceleration pulse would have to travel through a greater dis-

2 - . tance of carth medium and attenuate ' greater. So.it is a trade-
'

3 ~

off there and probablisticly one' might hypothesize that the

O 4 veex ecce1eretioes -- uien treeee cv ecce ere*-ioes -- ere comir e
5 from some nearby: window on the fault.

.'
-

'

6 ; N'ow tNere*is:n'o consensus on this~ matter but we,,
~ ~

, f.

7 havelli>oked at itJrather~st'atistically ourselves trying to get~

',
' *

, ,

8 a better feel for whe're'that. energy is coming'from, and with5
' n>

9 respect to 'ouridata bas'e that I have described- last Friday,
.10 - we find;t. hat the best statistical $ representation of distance,

.i 3 ,. -+ , .,

11 is the closest distance to theJrupture' surface, not at the
-~ ,

12 central or hypocentral"c'orresponding to points related-to the
13; first energy release, but rather.the point on the^ fault closest -

14 to the station'.

15 I say on a statistical. basis. By that I mean our

16 standard error is reduced and the fit'is improved.

17 I could~say that when we calculate regression. based-

18 on epicentral distance the scatter, the. uncertainty in-our fit,

19 increases by, as I recall,J50 percent, which is very large.

20 JUDGE KELLEY: Are'we through with Mr. Wight, at

21 least, for this morning?

22 MR. PIGOTT: I would move the admission of

-

23 Applicant's Exhibit No. 35, LIIW-3 into evidence.

24 MR. WIIARTON : I have no objection.

25 MR. CIIANDLER : No objections.
'

<

F

.- .__.---____-_---_.-----___.___-_-.-________.---.___.__--__.___-._-.___-_A-____1_ _ _ _ _ - - - _ - - - - - - _ . - _ - - - - _ - - - - . - . - - _ _ . _ - _ _ - - - - _ _ . . - - - - -

' '



_

_ _ --.

.

2647Ighp 3- JUDGE KELLEY: So ordered.

2' '(The document identified 'as
3 Applicant's' Exhibit No. 35 was~

4 received into evidence.):
15 '- .MR. .PIGOTT: Thank.you,.and I have'no further

.

6 questions,5or r. Wighti,o
w? ,

"'7 ' JUDGE ~ KELLEY:- Thank'you','Mr. Wight.,

: ' .

.
.

I: . p (Mr., Wight leaves; stand.)'*

9 ~

PIGOTT: . would next call redirect for_ Q1-
3

10' 'Dr.1McNeill from yesterdayb We have no redirect of Dr. Edress
~

(
-,t., :) .~j ;

_ 't ,' - .L _,, ,

11 who wa.s on Friday.

12 Whereupon',.
'

'

^

;
~

ROBERT L. .MC NEILL
14 was recalled as a witness herein, and having been previously

15 '

duly sworn, was. examined and testified further as follows:

16- REDIRECT EXAMINATION
^

|

17 - BY MR. PIGOTT:

'18 Q Dr. McNeill, you have had a chance over the' evening

19 recess and this morning to review the transcript of your tes-

20 timony yesterday, have you not?

2I A Yes.

22 o And I believe that there was some general ques-

23'' ,

tioning concerning the purpose.of your testimony in this pro-

24 ceeding. I wonder if you would expand on that, if you would

25 describe fcr us the position of your testimony in the overall

_ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ - - - - _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ - - _ _ _ _ _ - - - _ _ - _ _ _ _ - - . . - _ _ _. - _ _ _ _ _ - _ _ _ _ - - - - - _ . _ _ - _ - _ _ _ _ _ _
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ghp 4~ scheme of Issue No. 4.
2

A Yes. To do that, let me describe the normal pro-

~i '3
cess of. deriving site-specific spectra, that involves four

.4 . ..
- steps. The first one is by.the geologist who studies the' area

5 . .

and identifies'the various faults involvedrand also identifies
s.

6 .- ; 3

. 'their,si~ze, their! sense of| motion and their~ degree of activity.i
;

7 '

|' < ?
.

. .

The second step. involves the geologist,Equite often
Y ~

8
'

with a'^ seismologist,'in assessing the characteristics of those'

9 , ..

i faults ' to determine' the maximum magnitude that might occur on

10 ;. :those* particula.i
, -

, ,
4 -

'

r> features.= _

11
! The third step is by the seismologist, usually in
'

' "''
12 - '

consultation with the earthquake engineer, to take those mag-

() nitudes and their appropriate distances and derive the-instru-
*

14
i mental site-specific motions. .Usually those are expressed in

! 15
'

the form of a spectrum.

16
The fourth step is by the. earthquake engineer, who

.

i 17
| takes those instrumental site-specific motions and, from those,
i

| 18
derives a design spectrum which he furnishes to the designer.

19
Notice that up to this point no attention to detail s|

20
of any particular structure have been considered.

I 21
Now my function as an earthquake engineer is to

22

p/-
serve to bridge the gap between the seismologist with an in-;

\- 23-

strumental acceleration and a designer who needs a lesign spec-
,

24
trum and that is my purpose in being here, is to bridge that

,

25
.

gap.
i

a

- - - _ _ - - _ _ _ - _ _ - - _ - _ _ _ . - . _ - - - - - _ _ _ - - - _ _ - - - _ . _ _ . - - . - - _ . _ _ . _ . _ -.--._---____..__._._--__-n _ _ _ _ _ . _ _ - _ - _ - - - . _ - - _ . - - _ - - - . - _ . - _ _ . - _ - - - _ - . - _ _ - . - _ _ _
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Ighp 5 Q I believe also''in your cross examination there

'

was some question as to whether or not you were here,to.te'stify

3- on providing assurance for public health and safety. I wonder

4
..

if you could; address the purpose of your testimony in 'that '

5 . ~r<*
l context? ' 1 - s|' , +

'' '*' ' T- -

"~

f6 F' '

Aj ' Yes,- I view'- the purpose ~. of my -testimony in that.
.

~

n ;. o.

y .

~. , ;, , .

context,to:be.to_quantif'y the level of conservatism but-not to,
y

,
. .s

f 8 make judgements Megarding public health and safety.|

:;,

,

? 9 ~ < MR. 4PIGOTT :'- I have no - further . questions' of-
s

'

.
. ,.

.

'

10 ^' . Db ; McNe'i.ll. ~ *
'-

,

. .

. -
,

, ,

11 JUDGE KELLEY: Mr.~Wharton?-
-

_v ,
-

,

" "', ''

12
'

MR;,WHARTON: I have nothing.

I3'
.

MR. : CHANDLER: No-questions, Mr. . Chairman.

JUDGE KELLEY: Thank you, Dr...McNeill.

15 (Witness leaves ~ stand.)
.

MR. PIGOTT: Mr.-Chairman, subject to a few little

17 nits.that may have to be provided for the record, I think that

18~ actually concludes our presentation on the first-of the four

19 issues.before us and we would move to call as Applicant's

20 '

next' witness Mr.' Jay Smith', who will be addressing Issue No.-3-

.

21 .as.they have been. ordered.

JUDGE KELLEY: Fine.
~

23
///-

*S
/// !,

25 jff

. . ..

.. _ =_ __
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'Ighp 6' - Whereupon,

2 JAY SMITH
.,

'3 was recalled as-a'' witness herein, and hsving-been..previously
'

O 4 dutv s orn, wee exemined end:teetified ferther ee fe11ews:
4

- - --MR/PIGOTT : .For!the:recor'd Mr. Smith was previous] y
'

'\ "2 '
"

6 ' ' \'

sw' rn and hisequ'alificatio' ns are set forth in his itestimony ono
.i'--t,.

17 _

'

th~e. earl'ier issues.: , .n. -,
-

a. - -g g
8 # - ' 5

/ ' , " DIRECT EXAMINATION-

4. e -,
,

9 f.x' BY MR..-PIGOTT:

1 -

J , ' 10 - Q| ' Do .-yo'.u : now: have' before . you, Mr. Smith, 19 pages of
-

- n

-
w, -e.. u.

' 11' questions and answers and Figures JLS-N through.JLS-Z?'
;.- -

12 Yes,'I do.
'

A

p 13- 0 And if you were asked those questions today, would,

J
14 your answers be;the same?

!
'

15: ^

; A Yes.

I0
! Q And the figures that accompanied that testimony,-
:

17 -do you incorporate that as a part of your testimony?
d

- -

'

!' 18 A Yes, I do.

~I9
Q Do you have any corrections-to make to the text,

e
'

20 of your testimony?

21 A - Yes, I have two.

22
O Okay, if you would give them to us?

23 A On page 2, line 18, within the quotes is the cap-

24 tion for Figure JLS-O. That should be changed slightly. In-
,

25
; stead of reading, " photograph of an A feature," it should read

,

i

+

, + - - . - , . --v.-,, ,y- - , , y.-c.-, r,. w,,, -, y-v.y..y,-.+.7 , +---.e.-.-+----,,co- ~cw,y , <m-,cy,,-<www.,--,,e *y--,,-,+y- yev . -y~--e---v. ,
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2651-<'

-g'hp 7 'I - " photograph of A.and B features." So the correct' ion would be'

-2
-

; to' delete.the word A and' insert the words'A and.BDand. add an
3 " s" to feature.

s

Q And I. assume that the same correction should be.
5 ma'detoth'd[caIbibn of JLS-O?

'

0

6.
, W; =. , -+, , .

-

.n t M. [- Yes, following:.the: text of the test'imony; that is.

;. r ,

i- **[.3 '# 1
g.

, 7 c o'r r e c t . }\a
.

'

y
.

8 x ,Q" > l'Whai is your~second correction,.or did I steal it?
-

< 4, -

9 ; A 1-v iThose are'the. two.. . . . ., ~''' 4 ~, .,

. . .- . a . . , , , . e 1 ++J.. i , .
-

. - -

g10 y ; MR.;PIGOTT:: .I.would'ask that the. testimony and
11 - the accompanying figures be placed in't'o the record as evidence.

-

! |4-, t ,

j at this point.12

,

I3 '; JUDGE-KELLEY: Without objection, so crdered.
,

14 BYd4R. PIGOTT': , '

s ,15 0 Are you'also sponsoring the exhibits with respect
~

I6 to this portion o f: your testimony?
i
i 17 A' Yes, I am.
,

<II MR. PIGOTT: Mr. Chairman, I believe those exhibits
,

19 ~

2 5 ,.were previously identified as Applicant's Exhibits No.

20 No. 26, No. 27, also bearing the designation JLS-1 through

21- '

JLS-3.

22 BY MR.' PIGOTT:,

23; O Mr.-Smith, were those exhibits either prepared by
1

1 24i you or under your supervision and direction?
;

25 A- Yes, they were..

|
:

..--. ,. -r A , ,,, _ . ,_ - --- ,_. .. - ~.. - , , , , , _ , . . , . .~ . - - - . . , - . . . - , . . . - , . . . . . , - . . . , , _ , , - - - .
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1

ghp 8. MR. PIGOTT: I'would.ask tha't Applicant's Exhibits
2

No. 25, No. 26 and No. 27'be' introduced into evidence..

3 MR.~WHARTON: 'No objection. .

~
' JUDGE KELLEY: .So ordered.

";- ' '
5 '

_(The documents identified'as
'

." :
~

'
>

, ,

+ . . . .( , , 'i
.

'

6 '-
' -- l"-
:,, ;, 7 Applicant's Exhibits No. 25,-

~ .(, )w,

' No. 26'and No. 27 were received
, ,

# ~

-

.g ['
~ 'u '. "

, .Into evidence.)
c. -

. s. ,

'
, ,

'-
,

L* . i i _ '.'y .

BY MR. PIGOTT:
! c. ,t. . . . - 4s

-
. ,

'10 - a ';
-

- 'i - Q* Mr. Smith,7.'have you prepared a general introductory3

11
opites,timony?discussion'of 3

12
A Yes, I have. '

"O na e corr: 1 the 8eerd aes eo ietrodectorv.,

i questions, I would suggest that Mr. Smith go ahead with his
,

, ,

15
discussion.

'16
JUDGE KELLEY: Go ahead.

i
- 17 - WITNESS SMITH: I believe I can be.very brief in '

i 18 presenting my synopsis by quickly going throug'h'some of the
'19

figures in my testimony. This first slide is of Figure JLS-N.

20
It is simply a plan view of the excavated SONG site showing the

21: locations of features that have been referred to as A, B, C

22
.. and D.

23
The A, B features are the interse" ting lines we

24
see in the vicinity of the pointer here. The C feature is

25 - dif ficult to distinguish on this slide but it occurs at about

:

. _ _ _ - _ _ . . _ - _ - _ - - _ _ _ - - _ - _ _ . . _ _ _ - . - . _ _ _ - ________ -- _ - - . . _ _ - - - - _ - . _ - _ _ . _ _ - _ _



.

!

1

.2653
'I 'the upper tip of the pointer on the southeast - side of the - site.

4

i ghp _9

2 ..The D feature'is that very irregular line traversing from south--

' east to northwest across the site.

h My' testimony describes the' features as they'were

5 ' encountered kalso'the history of their. discovery.< 'It-identifie s

6 their chi cter st ics and.' draws conclusions on their' age, and-

,' *+
, _

.

7
,

o rigin. :;This ~.. figure, 'JLS-0, is a' log of a vertical trench ex-
4

,
.

I -posure"within.the"excava$edsite-area.
s .

, .. . .

"It'shows'one=of the A features at this point rising
~

f 10-
'

'
- <- - A- -

'

up'throu"gh the' San:Mateo formation,.to'.the stage 5-E' marine'-

-

' terrace platform.at,that point, clearing indicating.that'these
'

12
features have formed prior to'the development of'the' Stage-5-E.

Ii -terrace.and:are therefore older:than about 125,000 years.

14 . This viewgraph is of Fiaure JLS-S. It is simply a
.

'15 ~

' location map showing two areas referred to as Trail 6 and.

I0 Dead' Dog and Horno Canyons. These are at distances from three
'

17 to five miles respectively~' south of the site.
,

!' 18' They are areas where offsets had been encountered

19 in the Stage 5-E marine terrace platform. Initially to~some

|
~

20 observers it suggested as posisbly being fault offsets.
,

' '

21 This slide is Figure JLS-U. It is one of many

i '22~ ' illustrations from many reports that clearly indicatie: t! hat the
.

'

23
displacements observed in that marine terrace platform 'are--

24
clearly within.the boundary of a large old landslide on the

25
sea cliff and are related to landslide motion in the sea cliff,

_. , _ . _ . . _ . _ . . _ . , _ , _ _ . _ __ _ _ . _ . , _ _ _ . - _ . _ _ _ , _ .,.,, _ ,, -. -
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i ghp 10 l- rather than faulting.
'

2 That slide that I just showed-was.of the Trail 6-
.

3 area.
,

d
()5- 4 ~This slide is"from Figure JLS-W. It shows the

+, . x..

5 Horno Canyon: area where similar~ offsets were found~and'also3
; j~ .. .

6 . sho' n to Se part of' a very large landslide, one of many commonw
.

. . ..

.
along'this part df the coast.7'

.

1

1This|viewgrahhis6fFigureJLS-X. It is a'locatio nI' " ' *~
,

,
'

,
, ,

9 map'of the Target Canyon area about six-and-a-half to?seven-
'

f ..._ ., . ; 4 -
. ,

, s . 10 ' miles'down-cbas~t"from'theISONG' site. It is an area where some
-

11 -sheer; surfaces in theebedrock of.the Monterey formation were
+

, . , , - -4
.

,

12 found to extend short distances up into the~ overlying marine
1

13{} and non-marine terrace deposit.

14 The displacements and the sheers across which they
~

, 15 occurred are shown in this Figure JLS-Z which is a plan view
~

16 of the Target Canyon area. These.were found to be. discontinuous

17 sheers. They.have various orientations that are described in.

18 some detail in the testimony.
5

19 The weight of the evidence, in my opinion, favors

.

20 a'non-tectonic origin for these features. H o w e v e r ',' the inves-

21 tigation and the available ' data was not . sufficient to conclu-

22
. . . sively rule out some tectonic role in here.

23 Clearly these features, even if projected along

24 their north trend some distance, would barely lie tangent to a

25 circle of' five-mile-radius centered on the SONG' site. |

.

_ _ _ _ - - - -_ __----_---_---.___----__.-___.____-.----____----_a--_-____.---_--_.-----aa.__----_._-___ _ -_ _ - ---------._--._--_a_.r--= -_



, . _ _ . - - .

.

-

| ghp. 11. ~1' In view of their discontinuity, theirshorb55ngth, -

\

2- their great age at Inst. movement-of at'least 'several 10's of~

..

.3: thousands of years, their distance from'the site, my conclusion
_

~

4 'has been that they. are not signi icant to SONG.

.

:
-.INhiiikthat-isafairsummaryofmytestimony.S' -

. ,

.. t t. a f - r
*

6 5,f . MR.-PIGOTT: Thank you,;Mr. Smith. .Unless there<

y ( '.
. ,

, ,,,,
m ,

.r
' .7 'are(Boar'd ques.tiopsh I(would: tender the witness for cross

'
, s .. '

'

8 examinati~on.3,L. ...
,

9 ~ JUDGE KELLEY: Just out of curiosity, where do

,

.

.

. ' ! ( i M. . .
! '

some'ofith;es'e names come-from; do[you'know?-
p, c, ., ..

j f c- 10;' Dead Dog Canyon,'

11. I believe,.is my.; favorite..
. ' -c

12 WITNESS SMITH: The Target Canyon was.probably-

13 named for its use by the Marine Corps in gunnery.practic;. I.
'

,

) / -
_

14 really don' t know where Horno Canyon .comes from but I suspect
.

15 one offmy geologists who did the mapping in the canyon south

' 16 of Horno was. responsible for naming it Dead Dog for perhaps

.

17 obvious reasons.

4 18 JUDGE KELLEY: Or for reasons that will becone ob-
i

19 vious.
1

l'
L 20 WITNESS SMITH: Perhaps.

21. _ JUDGE KELLEY: Thank.you for that little aside.

22- MR. WHARTON: 'Mr. Chairman, I had my Voir Dire por-.

'

23 tion of cross examination with'Mr. Smith before. We will go
i

; 24 directly to Mr.-Parlow for the technical part.
;

25 JUDGE KELLEY: Fine.

,

t

_,--a.---.,,_ .;....,_._._,.-..-_,._....;._--.a.. ., ._;.._ - . _ . . , . _ . . . . . . . . . . . , . -
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CROSS EXAMINATION 2656..ghp 12 m. ,

2. BY.MR. BARLOW:

3 Q. - Mr.. Smith, on page 5Lof your' testimony you state
.

4 that the A features strike nearly north / south'and dip verticall y.(])
5 Is Ethis strike: of' Feature A parallel to the: strike of _ the -

' ^:' ,.~ ~ y
'

6- Cristianitos fault?' 4j,
-~

fp would you point the line- to me?-7

8 - 'O" 12 am sorry, on page 5,;line 20 and 21.
.;
.

9 ''A' - 4And'your question again, please?
:- u- , +

~

l
.. , .

t10 :}' 110 ,. The, question is',[isLtNe strike of Feature A paralle
,

11 to,the., strike..of the.Cristianitos fault?
.- ,-, ,.,

y
~

12 A I would say in general it is not.

.r- 13 O' Could.you explain.that answer?
U)

-14
'

A- Yes, the Cristianitos fault has been mapped to-have

15 : .a generally norta to.slightly northwest. trend overall averaging

'16 something on the order of. north 15 degrees west. There very

17 well may be places along the Cristianitos where it has a north
.

18 ' strike,: but in general overall plan, it is viewed-by. maps in
.

~

19 .the exhibits and by Dr. Heilig as having a west of north trend .

' 20 Q Does the Cristianitos fault bend in certain areas

21- and take different strikes?
.

I 22 A I think I just indicated that it may have some
l-..
,

I

. 23 variable strike from place to place. The extent to which it~

l

: 24 bends would depend on the place you are examining it and also
|

25 the nature of the map that one was inspecting.

I

e

i

t

L
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rp1t8 i G- 'AreLyou aware of reports by Applicants and

2 consultants to Applicants which describe the Cristianitos

3 fault zone as north / south trending?

4 ' A' I'm not aware cf reports that describe that as

-5 a dominant' prevailing strike. As-I've indicated from the-

6 mapping _that I''e done and observed of others, it has a-

7 variable strikc which . lies something west'of .dhie north.

8 But'I would|not preclu'de there being some. north strike.to

9 parts of the fault plane.

10 G Okay. Thank you.
.

33 Are you aware of the strike of the so-called

Cristianitos Zone of Deformation?12

13 A -I'm not' aware'that anyone has described a

14~ strike on the Cristianitos Zone of Deformation.

Are you aware of any description of it being
'

15 .G 1

16 north / south trending?

17 MR. . PIGOTT : I think the witness has answered

18 that question.'

19 MR. WHARTON : I believe he answered as to the

20 Cristianitos fault not the.Cristianitos Zone of Deformation.

21 . JUDGE KELLEY: .I think that it's a fair question,

i
'

i 12 The-first one was asked about' a strike and the witness said
|

! 23 it doesn't have a strike.
~

,

'

24 So nortli/ south trending' I think is a somewhat. - -

25 different notion.
,

|-
>

:

|
'

i

|
'

_ - _ _ - - _ _ _ _ _ _ _ _ - - _ _ _ - - _ - _ - _ _ _ _ _ _ _ _ .____
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2 i THE WITNESS: The Chairman is correct in that.

2 There is in'the geologic terminology a distinct
I

.3- difference between-strike.and trend. !

4 Strike is the direction of a horizontal-line in
i

5 a plane. Clearly the CZD is not a plane. It doesn't

6 represent a fault and.there's no single element from which

7 one can measure a strike.

8 Bu'- as a zone comprising a number of structural

9 elements, both' folds and' faults, one could generally describe

10 that there is a trend of these individual features that
I

11 is generally north -- north / south.

12 BY MR. BARLOW:

13 0 Is the strike of feature A parallel to the

Q(_/ 14 trend of the-Cristianitos Zone'of Deformation?

15 A. : Well you're talking about two different things

16 here because strike -- let me think about that a moment.
~

17 Is the strike of feature A parallel'to the

18 trend of the CZD?

19 G Correct.

20 A Well=in morc or less terms, yes.

o ~>

21 G- Okay. On Pa,ge 6 of yourt_ testimony, Line 5,,

- " -
. . ..

I' 22 you state that the B feature strike abou't north 45 to 55
:

23 west and they dip nea.rlyfvertically'a1so.
'

,

24 Is the strike of feature-B parallel to the

.O
,

25 strike of the Offshore : Zone of Deformation?
.

. &

*
,

4

_ _ . , ._.~ . . .,____ . . - - _ . _ , , . . _ . _ . , - . _ . , , , . , . - . . . , _ _ - . - .,, . - . _ . . - .- -.
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3 'l MR. BARLOW: Excuse me. Let me modify that

2 ques tion.

3 BY'MR. BARLOW:
, .

V Is the strike of feature B' parallel or sub-
~

4 'O

5 parallel to the strike of the OZD?

6 A- Well I think, insofar as there is a high

7 degree of-variability of the strike.of any single fault

.8 along the OZD, it would be not possible without your being

9 more specific.for me to answer that.

:10 The OZD is a broad,1 sinuous zone of folds and

11 faults and, again, such a zone would be impossible to

12 characterize'as having a strike or a single strike.

-13 G Okay. Let me rephrase the. question.

) 14' 'Is the trend of the OZD north / west?
~

15' A It is generally north / west. There are
-

16 deviations from that and I wouldn't want,to get more specific

17 unless you would like to say within how many degrees you

18 =want to define north / west.

.19 % Well let's :just discuss it in terms of north / west

'

20 without degrees.

21 Therefore, is theistrike of feature B' parallel.
~

'22 -to'the general trend 6f'the~OZD?

-23 A I would say only in those. areas where the'

24 general trend of the OZD is north / west. As I indicated ~,
>

25 there are some significant. deviations from that.

,' :i ,. .

i

I

|
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~4 1 .Q In general, in Southern California, agg6phere -'

'2 several fault zones,. including-the San'Andreas fault zone,

3 the San Jacinto fault zone, the Whittier-Elsin'oro fault zone

() 4 and the Newport-Inglewoodi Rose; Canyon 'or OZD fault zon'e,.

5 . hich are,_in general, trending northwes t? :w

6. A . Well, that was' a pretty complex question. (I am

7- not sure there was .only1one question. '

8 0- Okay , we co'uld break it down.

9 Is.the San Andreas plate' boundary, in' general,

10 trending northwest in : Southern California?

11 MR. PIGOTT: . Could' we. have a definition of 'how

12 - " plate boundary" is being;used in this particular . instance?

13 JUDGE KELLEY: We have been talking about faults.
)

'14 Arc' you really asking the trend of the San Andreas fault?

15 MR.-BARLOW: Yes, sir.

16 THE WITNESS: 'Is your question, docs' the. San

17 Andreas fault in ' Southern California trend northwest?

'
18 MR. BARLOW: I will make it even more specific.

|

.
19 BY MR. BARLOW:

I -

! 20 0 EDoes the San Andreas fault, in the area opposite
i

21 the San On6fre ' site to the cast, trend northwest?
.' - .: ,.

22 ~ A'' '. Well,) that wobld be in Southern California, and I

23 would say south o'f -the transverse ranges , at the latitude..
,

' V,
. ;

.

24 of San Onofre ,' y{s , it'has a general northwest trend.
!.

'

25 0' ' RD'o otitor faults which are parallel to the San
-

in 3 -( ; -,

.,. , ..: .

Y

!' #
;

L .
*' . ] 4
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~

5 1 Andreas ' fault, including the Whittier-Elsinore and the OZD, -

2 |in general, . trend northwest?
'

.3 A' Well, I want to take exception to your identificati )n

() 4 of- die OZD as a " fault. " It is not'a fault. I have not'

5 described it 'as such,' nor have any of Applicant's witnesses ,

6 and I am not sure any of the - other witnesses I have heard.

7 But, eith ' that caveat, I would say that there'

8 are other. zones that _have faults in Southern California that

9 trend generally northwest.

10 . JUDGE KELLEY: 'Let me interrupt and ask. You have

11 had a series of ' questions 'about the parallel strike of various
~

12- faults'and zones, trends of zones. I am not real clear

.

where you are taking us w.i th ' the questions .13

| 14 Could you give us_an indication of the significancc ?-

15 Let's assume that you establish that a lot of faults and
i

16 zones are more or less parallel. What will that tell us?
,

i

17 MR. BARLOW: Well, it is analyzing the ABCD featurc s '

i

I 18 in the context of being between parallel northwest trending

!. 19 ..aults with north / south trending branches in this region.
i

20 JUDGE KELLEY: Would that lead one to -- what
,
,

21 kind of a conclusion would that lead one to, assuming you
,

.
+ , .

.
'

! 22 establishTit?' ,

'

(} r

\' 23 MR. BARLOW: It could lead to a conclusion that
'

.

I

i 24 thej A 'and B features ;were formed as a part of the regional
! ,.

- o i

. _s ' .. :
[ 25 tectonics--that havc formed these other faults, which are

^ '

>

.,
,

.<

r'37 * 'i's.- w.
- - - -

'

=- - .z : . - - . -. . -. -.. -
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26626' I parallel'to the A~and B features. ;

2 gupag ggLLgy. Go ahead.
, ,

3 .ny ga, naanow:

4
.

Q I am not sure if we got an answer to the question

5 that those other . questions :were attempting to lay a foundation

6 fo r , so if I could go back-and ask-you this:'

-7 Is the strike of Feature B parallel to the trend

8 of the OZD?

9 A' I believe I answered that. I sald, it is generally

'10 - parallel' to - those parts of the OZD, and>those elements of the.

11 .OZD, .that trend northwest.

12' I qualified my earlier answer by-saying there are

(~ 13 places where it deviates far enough from northwest that varicos

14 people might say it- is ' not northwest.

15 Q Does the Newport-Inglewood fault' trend northwest?

16 A - I have said in earlier testimony, in' fact on the

17 first day here,'that I don't recognize the existence'of a

18 Newport-Inglewood fault, per se, crossing the Los Angeles

19 Basin, but if you' mean by that . terminology the Newport-Inglewoc d

20 zone of deformation, then I would say that it does have a

21 general nortliwes't trend.;

" ' " ~

c._ , .
. .

0 Okay.i' Do you;know:what is the width of the. 22 - 4

'

' '
*

;,
_

23 Cristianitos' fault zone at the' portion where it has the.

24' Forrester Branch?
,

25 '; JUDGE KELLEY: Could you identify that a Jittle-

:- a'
,, - .

,
,

' '

.*

i 9 "-%

'' # U.___.i_a___ __._._m_ _ _ _ _ , . _ _ _ _ _ _ _ _ _ _ , _ . _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ , _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _
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7 I clearer for the record? 2663
_

2 MR. BARLOW: Yes,, sir. I believe there is a map

-3 in the exhibits of Mr. Smith that. shows this.
,

() - JUDGE KELLEY: Well, let's find it if we can..4

5 :MR. BARLOW: It is Drawing Number 1'in Exhibit 25,
._

6 Applicant's Exhibit 25, Drawing Number 1, and Appendix C.

7 JUDGE KELLEY: ' And is that JLS, which number?

8' MR. WHARTON: -JLS-1.

!I MR. PIGOTT: May 'I;- ask for a ' clarification of;

10 what the Interrogator is referring to as' the "Cristianitos
4 -

11 faultLzone?" Applicant's - have referred to a "Cristianitos

12 fault ~ onshore," and whether this is an attempt to make a
,

13 " zona" out of a " fault," rather than a " fault" out of a " zone,"pd -

14 I would like some clarification on that.

15 . ~ JUDGE KELLEY: Clarifying the term would be

16 useful. 'I am still looking for the ma'p.

17L Is Ehere any page reference?
,

18 MR. BARLOW: Well, it doesn't have a page number

: 19- on it. It immediately follows Page C-7 in JLS-1. -

20 JUDGE KELLEY: That helps.

21 e,, ;MR'. ~BARLOU: In general, in California, faults
,

~r ,.

22 occur notJjust- as one sing'le line _ on a map. but occur as zones,
s - 3 .

N/ 23 withivarious branches , and the faults , with its branches , are
,

24' refe'rred to as::" zones," " fault zones."

25 JUDGE KELLEY: I am not disagreeing with you. That
-

..

, , . -

;
' !- +*

,

> ~ ..
3

i
>

)-b s,

m --ee<-- N--- +- s s r w- 9 ~r *4 -ns t -we v - ~ 6 --+ gg -r-- -ws, <g vv p*- -t'n-s -



8 1 is just in terms of my own mind. I have heard of Ohaults"

2 and I have heard of " zones of deformation."

3 Perhaps between you and the witness , we could

/

])
4 reach agreement on proper terminology. Mr. Barlow's explana-

5 tion of " fault zone" -- was that the term? Maybe you could

6 restate that and see what your reaction would be.

7 BY MR. BARLOW:

8 Q In general, faults are not just simple lines on a

9 map, but often include branches or splays, which, taken together,

10 are called " fault zones." Do you agree with that definition?

11 A I think, in a strinct , general sense, that is

12 correct, but I think in the relevant matters that are important

13 here, it is very important to look at the context in which

14 a zone is being day.~ined, and if you are talking specifically

15 about tb 3tianitos fault, then we need to look specifically

16 at that fault at various places to see how the zone might be

17 defined.

18 Q Okay. Looking specifically at the Cristianitos

19 fault and the Forraster fault on your map, following Page C7,

20 would you say that the Forrester fault is a branch of the

21 Cristianitos fault?

22 A I don't have an opinion on that. This figure was
s

1/ 23 shown for location purposes. The mapping that I have been

24 involved with has not extended that far north on the Cristianitos

25 fault, so I have no personal knowledge of the Forrester fault
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,

.hb 1 or any postulated relationship to: the Cristlar.4 to2.66k lieve

Dr. Ehling has includ'd'that area in his study, and perhaps2 e

3 would be the better one'to|ask.

f] 4 .Q . ,Why did you' include this; map in,your --'

5 MR. PIGOTT: I am going to object to the line of
-

6 questions. It seems we are now reaching -- I think I have been

7 rather patient with these questions, but it would appear that

3 the examiner is more interested in the Cristianitos fault than

9 the ABCD features, which are properly a part of the-issue. The

*

10 issue does not call for an examination of the Cristianitos

11 fault, and although I can unde'rstand, as we have, some general

12 discussion of it, I thir k we are beyond setting the stage, and

. 13 we are now into an interrogation concerning that fault itself,

14. and I object on the grounds it.'s eyond t'.e. scope of the issues .

15 dUDGE KELLEY:- The issue.itsel~f'now before us is

16 Issue Number 3, which had to do with discoveries,. meaning,

,17 really, geologi~c discover'.as subsequent to' issuance.of the CP,

^

13 and'it enumerates several, including ABCD.. While I think it

19 is. fairly within~that issue to establisn'-- to attempt.to

20 establish if'there be one some relationship between ABCD and

21 the Cristianitos,-I think the focus should be on ABCD.

22 - It looks like a good time to eat lunch. Why don't

23 we come back'to this matter, in cne hour, and not one-and-one-

24 half hours, but at 1:00, and further to explore

25 ////
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0 1 the ABCD featurcs of this site.

2 (Whercupon, at 11:56 a.m., a luncheon recess was

3 taken, and tne hearing was scheduled to resume at 12:00 p.m.

,-.(y o f the s ame day . )
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I AFTERNOON SESSION
ghp 1-

i -

2 (1:06 p.m.)

JUDGE KELLEY: Back on the record. Let me inter-3 '

;-

(). 4 ject quickly just one short matter before we' resume with' '

|

! 5 Dr. Smith.,"I menhioned this morning-the possibility of giving an
p -

; . . ,
,

n .- . . . ~ .
. ,

6 oral.:on-the-record post-pre-hearing conference order under
s, - , 4 ' ,. .

7 - Section 752-C and thedd>was some question in my mind, at least,4

e ..

'

8 about.whethen_I'had.the? authority to do that.
. ,-

, ,, . ..

9' -There has been a recent change to the NRC-Rules
,

4
4 -3, j ,. , 7 . 3,-. , ,

I'. , ~ 10
,

a?uthorizing Board's toTrul5' orally on motions. 730 (e) is nowl

1

11' revised. - -
4

, , ,

I 12 - It does seem-that, reading-that section along with

.

13 752-C, itileaves one with some ambiguity as to the answer to(}
e

' !4 the question. 752-C talks about entering an order and arguably
,

i 15 that means some sort of a written order.

16 On.the other hand, it does seem that the objectionn

17- to this order may be accomplished by an order dictated into

18 the record just about as well. Again, I would propose'.this*

19 procedure. What I am leading up to is whether anybody would
i

20 object to doing it -hat way.

! 21 What I would propose to do is state on the record

! . 22 the functional equivalent of a'752-C order regarding such
~

23 matters as contentions, consolidations and whatever else we

24 have got before us with reference to emergency planning.
,

25 This, of course, would be Board's rulings which

.

=v --+w+e w*-,e+w--f3 t--+-+---et- -g-'u.-*-ym-p--g++--tvv~eg v7 e #-~~p -=wm-se-m --we- y+w+-e* ey - g - n - y-19 9-9 wvv v g- tmy v-7-7 e -- , e Tg e7-w-i--9yiw+-+-=rmy - s- ww+9+-m y _.
-
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ghp= 2 l- would come from our deliberations, but which I would just state '

2 op.the record.

3 'I would then, the following. day, take the transcrip t

.O
- 3

4 e=a ==aoedtea1r aeve ome eaaieio e=a go 1811 e me correc-
5 tions,.but[ah.soamendedandamplifiedupon, that would compris at,e t - S;>

the' order [ contemplated,by;752-C and upon which parties would6

I '

'7, hsv the right - to coniment within. the. specified number of days.

8' '

-,- 'So"I want to" sin. ply ask you to consider, and noti
. , 3,

'9
.. , answer now, but advise me perhaps'by the close of the hearing',

y i 1 r> ,(~,. c ,

10 to' morrow when'ws coul'd' raise-th'is again, whether any party''' '

11 would~have'any"oEjection to this precedure.
'

12 .Do you understand what I am referring to, what I am
~

13.; describing?;

I4 MR, WHARTON : .You are talking about using this pro-

15 cedure further down the road-after all submissions and to deter -

<

16 mine the eraergency planning issues and you are not proposing-

! 17 to.make those rulings tomorrow.

'

18 JUDGE KELLEY: 'h, no. 'It'is just that now the-
1

| 19 Board has all~this paper and we are going to go our separate

| 20 ways..to read it and we are going to come back here and confer
I

'

21 and deliberate and then do the parties want me to go back and'.

! 22 start writing draft orders or do you want to find out what'the
,

'

23 result is.,

| 24 You wil1 get the same in substance, it seems to me,

25'
| with maybe a little less elegance but in the interest of moving

!~
!

|
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Ighp 3 things along, that is what I am proposing to do.

i 2
| We had, just at the break, a question by,Mr. Barlow

3
and an objection by Mr. Pigott, and I gave it a little thought

O. 4 end decided thet.we shou 1d eo to 1uech end come beck:here.
-

u. .

5' y ], '
'

Cotild you restate your q' estion, Mr. Barlow?, u
:s v : -

,

0 MR.'BARLON: - ' o be honest --i

-

, t,

o , ;;.;
,

*

7
JU'DGEKELLbY: Or:you coul~d start fresh, approxi-

'

;- ,
o *7 .c . ' , t , .y ;.. ss''s t

mately,-where you'were.- '

-9
'

..-
r," n ;MR. BARLOW:' I; p uld appreciate:it if we could havev *'

,
; ; g ., - - t-j y y u+

,

10
it read back..

~

, . .
# # 1 1 4

,

,

g~

JUDGE 'KELLEY: Do you remember about where you were?;
I It takes ~ time to find it and it isn't here anyway, so why don't

'

-

I3C- you pick up about where you were. -

I
MR. BARLOW: Your Honor, if'I might explain th'

15
context and where this is leading to', the Intervenors have

~30
contended in the diccovery process and in the list of conten-

17 tions ' hat was presented in the prehearing' conference which we
~

were. told were being subsumed under this Contention 3, that we

19 contend that the A, B, C, D features are related to the -

20 Cristianitos fault and the Cristianitos Zone of Deformation
21 so that might explain the context that these. questions are
22 being offered.

' 23
JUDGE KELLEY: Very well, go ahead, bearing in

~

24
mind -- let me say this. Of course the whole concept of sub-

25 suming contentions was something,that we discussed at length.

..

_. . _ _ _ _ _ _ _ _ . _ - - . - _ _ _ . _ ..-_.-N-.--- - -'
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,

Ighp '4 I don't have them in front of--me. Perhaps I'should but I don't
,

2 remember exactly what was sub'sumed,under what. I would make

3 the observation that.we are basically here to cross examine

4' this. witness'; testimony. -

,

,

' iie'h''s.notktVstified,as-faras1. recall, to any5 m , a
.: , :n

,
. .,

~

, ,

6 such' relationship and 'eNen under the . argument that the relatior -

- 1,

j 7 . ship of'these features}to the Cristianitos-is subsumable,.do
f. ., ,

,

8 you~,have-a1 witness.to) testify to that?~

' <

. , .

4 T' k

9 '-
,,.'. WHARTON: Mri.Chhirman, if I am not answeringiMR'

7 ..;' f . ,

; - , .
.

10 the question directly,'what.we.are looking at is this whole_
.

:<
'
,

~

11 area is rega$ din'g the $,JB, C, D features.. What are they? *
'

; 12 What could they be? What implications do they'have?

13 I think that is one of~the open questions that is

' I4 ' being submitted ~ by this testitrony to try to explain away the
'

15 A, B, C,.D features as not having1 significance.. I think, sincc

16' you opened up the area of what they are, I think.we should be

17 -able to go into determining-whether or not there is any: rela .

' "

18 tionship to other features, and if so, it the relationships
.

19 have any implications.

20 So rather than treat it as.being subsumed by an

21 issue, I think it is covered simply by the direct ' testimony.

.22 What are the A, B, C, C-features. What do they mean. What

O 23! implications do they have, and that is the area that we want

24 -to get into.
i

25 JUDGE KELLEY: Even with that understanding I (

. , ._. . _ . _ .. . . . _ ,,. - - . .. _ - _ ...._ .. - _ . ,. . . . - _ . . _ . . - - _ . . _ _ . . _ .-
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1
ghp 5 expect you to stay within reasonable' distance'of what this

'

2 .

witness testified today.
,

3
MR. BARLOW: 'I will try to move along.

' ~.
4 -

.. '
. Whereupon,'T'; ", )

L 5- e'9- -*'-
. .

~ JAY SMITH'

7 ' '
,

- ,
. .

6' ~ ~ ' -
~

the1 witness 'on the, stand' at the time of the recess, resumedi

7 ' .( I i i
the< stand, and havingybeen previously duly sworn, was examined'

'
'

8 .

..
. . .

and testified ~further's~follows:.a

. 9. -

tCRdSSEXAMINATION'(hesumed)
.. ,'o . ,i v- ..'.

s ~s .o -
-

10
3 BY MR. BARLOW: *

'c , ,,.i<
, odJ 11
- '

'

.

O Mr. Smith, on page 6 of your testimony, line 21,

12 . .

you state that-the A and B features are found in several loca-

13
de - tions'within about a five-square-mile area including that area

"

.

14 well'outiside the center of the site. You say that they occur

15 '
both near and far from the coast.and without any particular

16
~

pattern and displayed no zonal distribution nor maintained any

17 -

- . .

| close proximity.to any known fault' including the Cristianitos

j. 18
fault.

3,

'

19
I would like to ask you a series of' questions about ;

; 20' .

First of- all,- I believe that in another portic nthis paragraph. *

21
of your testimony -- in fact the next sentence on page 7. --

22:
.that the C and D features are relatively rare in contrast and,,

,-. 23
they have not''been found outside the site.

24
Going back to your line' 21 on page 6, you noted

,

! 25 - ..

that A and B type features are found in several ~1mcatinne

,

.__.._.__.___m _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __.______z______.__ _ _ _ _ _ ____._ _ _ _ _ _ _ _ _ _ . _ _ _ . _
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within about a - f ve-square-mile area.: Could you tell us where.ghp 6 i

2
these.other several locations are in relation to the San Onofrc

3-
site and in relation to the Cristianitos fault?-

' (3 4 ; - - .n
(/ A .g..You are asking:here specifically about'the.other,,

" ' ~ i5
ibc'atio'ns- o f the . 7-A and B. features?

4 .

.
-

- : ...;,

1; ~ J a6 's .

Yes,1 sir, where you have observed, or the people
.

Q~ ,

.

7 .'
I

.

working with you have ob, served, the A and B type features that'-

8 werc found in' sever'al l'ocations within about a five-square-milt~

' ^

65 ,..

9- .,. , m,

ir;ea.~ i -Q t, ; i.y ' ! *.)
'

-

.
,,

10
_A As I understand it, now, those locations re iden--

'

,,,i'* : ,

tified in my Exhibit JLS-1 which is.' Applicant's' Exhibit No. 2 5'.

12 If you will give me a moment I will try to ' locate that' spu - .

"O cifice11v.
14

Appendix C of that description' is entitled,

15 " Description of Type A and - B . Features in Of f-site , Areas. "

. e are-having a little troubleWJUDGE KELLEY:

17
finding this.

18
MR. WHARTON: We have an extra copy.

19
MR. PIGOTT: He is looking at the title which is

1 at C-1. It is that index. There are seven pages 'to Appendix
'

21 - C and they- are numbered C-1 through C-7, which is; a descriptior t.

22
JUDGE KELLEY: A description of Type A and B?j

d 23>

MR. PIGOTT: Yes.

24
JUDGE KELLEY: C-l?

25
MR. PIGOTT: Yes.

,

,.U,_-,y ~..w.,...,.,,,,......,c,v._,,4 ,.re.,.--.,n-., ,e,r.,, .m h - , r wn . . . ..,e,,u,,,-f....,w.--~v,-,, + , , - - - . - - , . , . * . . - . m -_w
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'

Ighp 7- WITNESS SMITH: And part of.that Appendix. includes

~

2
I come figures at the end of.that exhibit,,.two' figures identifiec
'

'3 as Drawing.No. 25 andlDrawing.No. 26.'

f' c,; JUDC E KELLEY: 'Okay, thank you.
.,

~
' '

5 : q . WITNESS'SMITHin There isjone more drawing that.
s - ..

.L. _ s
_

27. They'are '
.-

accompanies Appendi;x C[and that;is'IDrawing No.
, -g

'

s ,

the' * last thred,.'drawihgs ;of Appendix /C'. :
'

; .;
,

g <f .j',-2
a

. s ,-
.

Now to an,.,swer your question, Mr. Barlow, as to the
, ~ &g e,1'* . g , , -> . s

7( > I. .l'ocation, r Drasing' No!. 25, iif . ou' have it there, shows a square*

10 box. that is hashc red (ph.') to the northwest of the SONG site''
x i) ?

11 and identified as-Area 1. That .is along Bazalone (ph.)' Road:

I which lies along the north 4 side of San' Onofre Creek'.
:

h I -Area 2 is to the. southwest'of that and is'in a

I rectangular liashered box at the mouth of San Onofre Creek just

north of the Santa.Fe' Railroad tracks.
.

' 16I These.are the two initial' areas that were des-

17 cribed in Appendix C. A and $3 features have been observed
I 18
| elsewhere outside the site. They have been observed on the

O
! ridge that lies in between San Mateo Creek to the northwest-

20' and San Onofr6 Creek to the southwest.

21
|

Area 1 is just sort. of off the noce of that ridge.
|

.

22
| Specifically there is a pair .of diagonal lines crossing that
i

- 23 ridge just north of the number 13 above Bazelon Road. That
,

24 represents the . location of the power transmission lines.
~

25 There are a number of roads excavated along there

i . . _ . . - , _ _ . . . . . - _ , _ . _ _ _ . . . _ . . _ . . - , _ . - , , . - . _ _ _ , , _ ~ . . . . . _ , . . _ _ ,m,_,_,_._
'
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ghp. ~ 8 I that are unpaved and accompanied by cut clopes and these rather

2 abundantly display the occurrance of'A and.B features.*
,

3 A and B features have been found in one-or two of

c -
)' 4 the minor gulleys just| southeast of the' SONG site within per-

~ v v7. ,

'S haps.a few hundreds'or' thousands of feet south of-the southeast
r-

- > --y . , . .

6 margineofIthe site. ILdon' t recall which.:

"

7 . ,BY MR. BARLOW:

8 ~D " Excuse me, tihat last location that -you were dis-
"

-

-

,
.

;r
~

*

>~9 , cussing / is.that between the ,rea;ctors and the Cristianitos,. , _ .

-
3

.

10 fault? .c .

, . , ,,
,. ,

,11 A I don't know if it is correct to' characterize it
-

12 as between. The gulleys on the sea. cliff lie southeast of the

;
- I3 site and they generally are between the Cristianitos and the

I4
, site but I can't say that the features have an-ex ant that

15 would put them truly between the site'and the fault.

16 And those are the areas that have been specifically

17 - identified and I observed. .There may be others t_ hat I am not-

18 aware of or that have not been documented.

19 0 so you have discussed here four different areas

20 where the A and B type features were found. If I could ask

21 you about these A and B type features in these four sites,

22 for example, in Area 1 which you discuss here iri Appendix C

.O 23 of your exhibit -- Applicant's Exhibit No. 25 -- you say on
'

24 page C-1, second paragraph from the bottom, that a total of

25 1.5 days were spent in field observation and mapping'at the

- . _ _ _ _ . _ _ .. ,_ _ - _ _ ~ - - . - - _ _ _ __ _ _ . . - _ - - , . _ _ , _ - _
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.

ghp 9 selected locations. Doesfthis 1.5 days represent your personal

2: geologic research 'or does it include a group of people that you,

worked with or~could you tell'us who spent the'l,'5. days?,.

a s a, .

the/ .5Ldays. simply refers to the.. specific/A 'Wel , 1
,

%e i
*''

5 time spent' plo'tting the , observations of .the features on the map .
5 *

.
'

. .
,

f J

Thih'was~.,the result of mar y more days' of observatio.t and con-
A

.

' ' 27 sideration'o'f these' features.E .

1 -!-
_

(. - x-

~

The geologists including myself that'had mapped
>, ' s t_ ~ % s[-i, ; , '.,

9 ,
~

~ .,,

th'e vi'cinity prior to 1974 ihen these features at the site were
10 .

foundi - had obse'rved ' features and Jhad also observed areas of
'

extensive' exposure of the San Mateo formation where they.were
i ,

12.
not existing.

.

()- ~

So as a consequence of recalling where good ex-

posures of the features existed and where we knew they did not,

i
15- exist, the conclusion was drawn to direct the documentation at

16
these two areas.-

17'
Q I am sorry, did I interrupt you?

i

A So I was involved in that. The geologists who were

19
. involved in the original mapping plus the geologists who did

20
the field observations at' Area 1 and 2 were all-involved, as

'21
well as a number of others who I cannot specifically remember

22
who have made observations.

23
So I wouldn' t want you to be misled in thinking

;

|' .that only one-and-a-half-days were spent in addressing the

25
nature of the A and B features.

I

l
- - - _ _ _ - - _ - _ _ _ _ - _ _ - - _ _ _ _ - _ _ _ _ - _ - _ _ _ _ _ _ - _ - _ _ _ _ _ - _ _ - _ _ _ _ - - . _ _ _ - _ _ _ . _ . _ _ _ _ _ _ _ - _ - _ - _ _ _ - - - _ _ _ _ . . - - _ _ _ _ - _ . - . _ _ _ - _
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~ Ighp 10 Q Is it correct to interpret.this to mean that there

2 was other ' time spent analyzing these ' features, but one-and-a-half

3 days were spent in the-field observing the features and mapping

h. 4 them?'
+ , i . . ,

.

.

,
. -4

'5 t. A Well,"I guessEl haven't-~made that clear yeh. No,
. . ,

-.
;

6 there were!many dhys} spent in the field' observing and considering
- ,-,

7 these[ features. The'indl.vidual.who prepa;ed the' map that ac-~

8 tcompanies C-l spent one-and-a-half days in preparing that map.
^

A' r ' .~ Oh,,I'see. ;> -*

'

*t ' .;i , ^- '

.'9 L'* Q: -

.

s. , , .
'

'

10 A ;But many.other people spent'many other days.,

11' Q And this map and this study.just.looks at Area 1

12 and Area 27. Thitt is what. this person is referring to, since
,

13. on the map that is what is_put in-boxes?
~

.14 A No, th'at wouldn't be entirely correct because the

15 geologist who mapped these-.was intimately involved in the map-

16 ping of the A and B and other features at the SONGS site and

5
17 I'believe there are some parts of the report that make'some

.
II comparisons between what is observed at Areas 1 and 2 and what

19 is observ'ed at the site.

20 '

So I think it would not be a correct characteriza-

21 tion 7to say that he only looked at those areas.

22 Q Thank you for explaining that. On this map 1 no-

'' 23 ticed.that the map shows the Cristianitos fault zone and this

24 morning we were discussing the'Cri'stianitos fault zone and we

25 were told that it is referred to Cristianitos fault, yet here

_ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _
.

-
.

-
. _ _ _ _ . -
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ghp 11 in Applicant's Exhibit No. 25 it is' referred to as the

i 2
Cristianitos fault zone.

;

3,

Could you explain to us, is the Cristianitos fault
s4 . ,.

0- 4 ?
'

"

i
,

at f aulti zone,- as indicated (n1 map sheet 257.\_/ -'

m
5 1 . -

e
.

"
''

A' / What I' indicated earlier was that the use of these'
-

I6-
'

J'
'

'

terms ha .'to be cons'idered in the context in which it i s being

7 e
used. I am,sure we'hav,e seen'in this hearing that geol,ogists<

,; -,

8 -

| have ma,ny terms for the same feature or the same term for many-
i o t_ ;

- a
.

;.y .;
.

, - ' ;+
.

.

9
*

.

*
.. .

,

features but which are different so I think.that the context

10. + '~? .
. .

is important.

11-;

The identification of the Cristianitos fault here

is drawn from earlier mapping by geologists under my super-
,
, .

-

(_)s ~
13e"

vision which attempted to bound the' f ault between two lines, .

14
not always observable in the field but' inferred by a number

15
of observations based on topography and-geology.

'
16

The application for this map here -was only in
'

general to serve as a location ' map of the features and the sitc*

. 18
[ to the general location of the Cristianitos fault.
i

! 19
If you wanted to get into the specific characteri-

20
zation at some scale other than the genera 1' location map like

' this, I could proceed to do that. We would have.to start at
~

22
the coastal exposure and go various places up along the north

23
using another map.

,

O In the context'of this map, is it called a fault

zone because it has more than one trace on the surface?,

,

, , - ~ . .--v-, - .-,--y ,m., %,.,,.r,,,..y . , , ~ , . , . , , + , , , . . - , . , . ,,.r--v v-w'-r- v -- + v v--vm v -w- et w - - - + - - -n ~ - -----------u twa



. .. . - ,

-
.

.

2678,

ghp 12 1 A I don't recall exactly why it.was referred to as a

2. zone here. I don't think it-is signifi' cant for this purpose,

~3 - that it is a zone or a fault.
:

. ~i,; "?.

! 4 -
. % 'Eou will: notice that.the' lines that bound the fault*

'

'

d .
<

,

O tlkere. are ~ solid, kines; wit'll the exception of some sections that'

- ), i ' i-

6- havb' dots.' Y)T
.t 't f L-

. 7- - ..On/the geologic' map that was prepared much earlier- --
-

~

. g*, - - -

8' in'1969 or-'.70 -- from.which..this-map is taken, there are no
. !' f; . ., ,'5

. , . -
* *+

-

-i- , ,

.*1: * <
., _,

such solid lines. .Therefore, this map is simply a, diagrammatic
,

-

10 representation'of the! approximate' location of the fault and
, _ . . . ,

11 there really is no intende'd implication about the nature of

12 the' fault or trying to define it as a. zone or a sharp plane

13 or anyth'ing else.

14: O Getting back to Area 1 and Area 2 on this map sheet,

15 25 in your exhibit, Area 1 is a sand quarry; is that correct;.

16 and.on~page C-3 at the bottom of.the page, the last paragraph,

17- you note that'about 50 sheers were found in the geologic !.

18 traverse along the quarry roads.

-19 .on the. average one sheer zonc can be found per

20 loo. foot length of the road. The sheers are mostly vertical

21 and northwesterly oriented and fewer are north / south aligned.
;

22 The length'of most sheers could be traceable along the' strike

23 for at least a few hundred feet.-

24 could you, first of all, define for us sheers and

25 sheer zones as you use them' in the context of describing the -

4

- ' + , ,w.-,,, ,,,-.-,mr-,r,rr , , , - , - -n- -4, t ,r..-,, ,n. - we -w-4n-: - ~~ r- --,,,e r,-~- < - - ~ - -
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I A and B features?

2 A Yes. I think that before I address that, since

3 you are describing the orientation and the length along which

() 4 these.were traced, it'would be appropriate to. read the sentencc

5 tihat~ follows the 'one you . quoted, which is as follows:

6 However, the disappearance of sheers within 50

7 feet from the read was also noted

0 There are,other. sentences that are also important
9 that refer to the relationship of one to another, but I don't

10 think I need to read'that into the record here.
11 ///

12 ///

: ' 13 ///;
'J

14 ///

15 ///

16
///

17
///

j 18 77f
!

19 ///
i

.

20 ///

| 21 ///

22 ///
g
'd 23 ///

24 ///
'

f

|
25 ///

1

!

!
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s10 1 I; BY MR. BARLOW:

2 Q- okay, could you define shears an'd -shear zone f or -

3 un'' in the context of the A and B features?
.

,

4 A Well, a shear would be in general context, as.

5 well as here --

6 Q That is fine.

7 A -- a surface --

8 JUDGE KELLEY: Are lyou through? Go ahead.

9 UIT!iESS SMITII: Would be a surface along which

.10 there has been displacement parallel to the surface. ~Using

11 the term shear or shear zone here 'is a natter of scale. If

12 one. can identify a discrete planar surface, something that is

13 a millimef.cr or a fraction of an inch uide, that appears to

14 be a single plane, there vould be a tendency to .ca11. it a

15 shear. :f it had greater dimension in. terms of :idth, and I

16 can't give you -a specific width, but some of these shears
.

,

17 cumulatively |or collectively lying subparallel to each other

18 form a zone a' few inches vide, and one would refer to that

19 sort of a characteristic, whether it _is uidth, as a shear zone ,

20 These features, not only in the site and in the

21 offsite areas, are jointlike, because of their or lentation

22 and -planar nature, and their relationship to each other. They

-'

do ektiibit some 'small' amount of displacement parallel to the23 ;

24 - surface., *
,

,

25 . Q ridw, 3are thbse approximately 50 shears discovered
.

. - .,

9

_

j:' ( .h h- k* a

*|; ' <:) .y _O ,_ t
'

' 'M
,

se' v .Q
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{ 2 1 in the _ quarry 1.7 miles. northuest of the reactors, are they

2 . similar to the A and B features found beneath unit 27
.

-3 A In most respects . The report does decribe, or
i

f] 4 the appendix, here, C, does describe the uays in which they art

~5 similar .

6 Q And the northuest oriented shears,'are they

7 parallel, or oriented in the same direction as feature A at
,

8' the site?
I

9 A .The northuest trending, is ,that' uhat you are
,,

10 .asking?
'

p

11 'O' Yes. Wait, I may.have them switched around. Arc

, .

. . .

or feature B at12: they oriented in the'same uay as feature is
t

13 the site?'

i' 14 A< |In' this quarry -at area 1,-there are two':

>

-15 orientations , one, essentially north-south, 'and another

16 essentially northsest. The features' A and B at the site have -'

i

1"l ' 'similar strike, e'ssentially north-south for the A, and roughly

18 northuest for the B features . -

j-
|

19 0 So in general, the 50 shears observed at the

i
! :20 quarry site have We same strike or orientation as the A and- -

| 21 B t'catures at the site, tlnt is! correct?
;
,

22' A Yes, and they 'have other coniparable charact eris-
. '

: A 23 tics.
^ | -.

- .
1

,

'

[ ,.

- Q, . . Oka'y.'Is thissalso true for area 2, where|- 24 7 '

,

., , ,
.

25 similar,, shears' prere Lobserved?
.

-

i,

f{ I{ $ . - s }9 <% <

t, .. . .. - \ r, w ,_ . >-
- ,

'.| sa s ' , .,<
,

.__________._m__. _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . mm_ ___
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- '3 1 A A feuer' number'of shears vere found'in area'2.

2- All of them according to. the descripEion on page C-5, the.-
~

-
<

.

3 first paragraph, are nearly vertical and' strike about north-'

4 south, and 'the strike -is indicated '.in ' parentheses., as north .}
'

t<

5 dight ~ east to north ten ~ east, so that at. area 2, . only the --
.

8 . _ .

} 6' . apparently only the strike that is similar to the A feature

7. was found.. >
-

.

f. 3 - Q Okay, uhat about the other. tuo areas ?. Would you -

9 identify it. on this map as being near -~-' first ;of all, 'if we

10- could call that area 3' nearf the number 13, ' that-you described

i
~

j 11 as'containing a number of, shears or.. shear zones,,with A and

12 B. type features,| would their. orientation in this area 3 be

.
.

13 the same 'or similar as the features A and:B at the sit.c?

! 14 A Yes, at that-area 3 under the transmission line,
,

i

15 they are -- they' are ~ the same orientation as the A and B

I 16 features at the site.
'

|

17 0 D_o you have any -- well, first of all, did you

18 personally go on a field trip to area 3 as ue are calling' it?~

.

19: A well, I have participated in - the . napping of this

20 area on a number of occasions, and have made a number of4

21 examinations of va2.ious outcrops - as a general process of
,

22 understanding the geology here. If you want to ^ call those

| 23 field ' drips I gkless that' is appropriate, but we of ten refer
:: .

j - 24 to a " field ' trip as sort of a guided trip to go see any number
n . -

' ' , i * ,
,

25 of ritems , "and . '--
,

f f

ii

A % *
I..

' w . < r , , ,

4' f1= . .
^ zfrs 7('

.... . . . . . -

J ; [,
'

'_t -*- * * 's';3

?
.

* ' . ..- - _

.y -, ..a y ,r
,
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f 1 .Q Excuse my characterizatiori of it. If ycu want

2 to call it field' observation,- or field work, that is fine, as
'

-
,

3 you described;.it. . In your field ,ork in area 3, did you make

a' ' estimate of the number of shears or shear zones which were. -4 n

5 similar to features A and n?
1

6 A Up, I'didn't make any specific estimate. There
4

7 .uere -- there uere several of both orientations.

8 C Uas the number of shear featuren there similar to~

9 thegnumber in ' the quarry in area 1?

. ell, there could have been. I didn' t specifica11110 A w

11 count thei.

12 0 -I see. Were the orientations similar with north-

- 13 south and north-aest orier.tations? or strikes?

-14 A I believe I answered that; yes .

15 0 In the fourth area uhich you described, southeast

-16 of the reactors, does the same hold true in terms of the

i
; 17. nature and orientation of the features observed there? -

i

!. 18 JUDGE KELLEY: Could you tie doint that locatic." a

19 litt1.c better?

20 BY MR. BARLOU:
i

21 Q Perhaps the uitness could describe once again. the

,

: 22 location of. what .ue might ca11 area 4.
1 -

,

V- 23 .A I don't have' a specific location that I can
1
'

|
. ..

-

24 identify on - this map as :4,: but my estimate vould be that it is

25 approximately on Nic coast right at the . line below where -it
-

%.

O h n C

: ~ . .
. -,.

.? :' ' h~'
~

s s . , ei / , , wA
,

,,
, , . - , . . . - -
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.

5 1 says BM-122.-

2 JUDGE KELLEY: .ThanP you.

'3 DY MR..DARLOU

4 ' Q Do you remember the question --

.

5- A Yes.

'

6 0 -- about area > 4 ? .

! 7 A. Only a couple of features vore found there, I

8 think one 'of each, .1 (a) featu2.. observable on the scacliff i

- 9.' adjacent' to .the gully, and a D feature observed in the gully'

,

10 wall l'tself, which cuts transverse.to the cliff .
,

11 O Could you estimate approximately hou far from
-

<

.,

12 ' the reactor site that is?

13 A No, I can't. Itl.uould be hundreds of feet,

) 14 ' rather than thousands .
i
i

15 0- was any tronching or other digging done at the

16' area 4 site?

17 A No, the seaclif f ' and the gully va11~ provide
.

18 excellent exposhres, 6here, comparaule if not better than a ,
;

'

t

|-
19 trench.-

,

20 Q uas any trenching or digging -done at areas in
,

21- each of. areas 1, 2, or 37
.

22 A nell, area 1 was excellently exposed, because -
,

j- -
..

, uit' stas ai quarry site whidh was . the result of extensivei * 23
",.. -

~

< ,
,

.

! 24 excavation, far snore -than any trenching or simple road-cut
v ,

_ . .,

25 could : produce.. ~ Area number ' 2 is an excellent exposure, and 7

r.

. ~n

j' 'j >'g - 4. 5 ,. y s- , ,s ,,

' ' ,{\
_ ,-.

, _ ,- _', k, - d - * , * ,.''e p, .v
,- . _ . . - - _..__-.--..m . . . . - . - , ~ , . _ . . _ _ . , . , - -
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6 1 in a clif f produced by some excavation. I am not car tain

2 uhether it is an artificial sicpu or an excavated slope, but

3 an excellent exposure in any case, equal to or superior to

/~' 4 that produced by a trench.(>;
5 The features that ue found broadly distributed

6 around area 3 occur in a variety of excavations, mostly

7 the graded roadt., and the cuts that lie adjacent to them.

8 These excavations uere not specifically to investigate the

9 A and 3 features.

10 of course, you knou that at the site, ue

11 cxcavated a number of trenches and drill holes to investigate

12 the featuru;;, but in all, they are very well-exposed, at all

r ') 13 areas.^

|
\_/

14 O In area 3, was -- could you estimate the

15 dimensions of area 3, in which you observed these 'ype of

16 features, the uidth of it?

17 A No, I don't think I could in any meaningfu1 uay.

18 The features were not specifically plotted on a map, and

19 certainly not on drauing number 25 here, but it uculd occur,

20 these features uere observed to vecur in an area at Icast

21 having dimensions on the order of a quarter to a half a mile,

22 on ti'e ridge cres t there .

C/ 23 o A quarter to a half a mile vide, the zone uas --

24 I mean the --

25 A nide radius. I didn ' t specif y any particular

,
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26867 1 shape.

2 0 Okay. Are there any reports or documents or

3 maps in the record by the Applicant that reflect the field

|'^') 4 work done, or the observations of features in arca 3?
w/

5 A ::ot that I knou of, no.

6 Q There is no record of these observations?

7 A Just my recollection, that is right, from

8 observations. no plotting or mapping uas donc by anyonc under

9 my supervision.

10 Q What about in area 4, is there any record of the

11 azalysis of those features?

12 MR. PIGOTT: Are you talking only about Applicants '

,n 13 records ?
4

-w/
14 BY.nn. BARLOU:

15 0 App lican ts ' analysis of those featurss, yes.

16 A The one or tuo features, the two features found in

17 area 4 may have been documented in a report that was part of

18 the rapping done of the site area by Converse Davis and

19 Associates back in, I think it was 1970, but I don' t recall

20 s pe cif ica lly . The reason I am speculating that the feature

21 may exist there in that document is that a very careful log

22 of the sea clif f uas made from the Cristianitos fault to the
o
iO 23 SOI:GS site. This was done in great detail, and it is

24 possible that the feature that tras exposed on the sea clif f

25 was identified on that document, but I don ' t reca ll .it.

!'

,
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B 1 O Okay.

A .I just might point out, . to indicate some ,: 2 >

! -3 relevance of that, these -- these features uhen viewed in a

4- vertical' exposure, rather- than planned vieu,, are very
,

! 5 innocuous looking, especially. in area' 4. They represent

6 essentially a . single uhite line within a tan sandstone, ' and
;

7' it uouidn't surprise me at a11 that very little note was

8. taken of these during tha .carly mapping .
_

t

'9 0 Thank you. Couid you estimate the distancc
.

< - .10 - betueen the Cristianitos fault and area 3 and area 47 .
~

.

11 MR. PIGOTT: I~' am going to obj ect. I think that

12 can 1.robably be taken.off the maps.

13 MR. BARLOU: Uc ll, it uould be hard for us to do- '

14 it,'since there is no record, I,mean, areas 1 and arca 2 un

! .15 could do that uith, Your !!onor, because they are boxed in
,

&

16 and their exact -location is shown, but there is no written

~ 17 record or_ map of arca 3- and area 4, and only the_ witness
,

18 - knows.*

i

: 19 JUDGE KELLEY: The objection is overruled. -I. .

[ 20 understand it vill be an estimate, but if you could try one?

21 ///

22 ( '' ' 7
.

{ K );'
'

.
,

,

#
L.

t[ e

' ~~

24 i , s .. , '

~
.
.

. '25'
,

- -
.

._k ,

4

, j' 7 ' ,[# ''
" '4,, 1 , i5 ,_
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11 2688'I TIIE WITNESS : . Woll, the approximato distance from

2 the cristianitos fault to the features found in Area 37would

3 be about one mile; just a shado under a mile, and that' would

j =() 4 be measured in a southwesterly direction from the fault.

5- In Area 4, the distance would be about 4/10ths

1 6 of a mile; just under half a milo, and that would be measured-

7 almest-duo west.

8 'JUDGELKELLEY: -Thank you.

f 9 BY MR. BARLOW:

' 10 ' o .On your mo'asurement of the ' distance betwoon the

. 11 Cristianitos fault and Area 3, ' wore you measuring the closest

; - 12 distance or a distance oriented parallelito the bottom cf the

'

. 13 page?

b 14 A _ I gave. the direction as being southwest from tho-
,

15 Cristianitos-fault, so that would be as nearly normal to the

!

16 trend as mapped here in this drawing. So that would be;

i

|
17 approximately the closest approach.

18' Q' Okay. Going back'to your testimony on Page 6,'

19 where we got into this Appendix C, you said that these A and B-

|-
- 20 type featurescarc- found in =several locations within a five

' ;
- . ,

21 square mile .irca, includikg the area well outside the sito; ,

i J,:
'

-

22 an'd you mentic that therc were these tour arcas that ~you
~

2
,

; O- ' -

23 wer4not. clear;about.';, ,

u-3.- ,
,

.

24 4 Arojthero; other . goologists or other consultants.
.

' - 25 to the ~ Staff!or. people who .havel worked for you at Fugro who
,

:
,d g)

---..,w y .y, , , , - . . r .y yy-..- v,-v,, , - e ,w . ..v-,%y ye.,yr-_,3-~g -w y #. wyAu-3-.,.,,_- ,,qe,-4 y-c,*,,yw---q~ -w.-z, go.y-w. p.* *,evv -,- ,- yer v -.r -
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are aware of these other locations where A and B-type features

2
occur within five square miles?

,

i 3
A Are you referring to the four areas that I have

;

;' 4
identified?t s

5
Q I am referring to the other arcas, besides those

6
four, where you said 'diere woro other placos where thesc

,

; 7
.faatures occurred that you did not specifically recall, yourself. '

8
A Oh, I sce.;.

,

9 . - -

MR. PIGOTT: 'And you are asking who else knows

10
about them, or if anybody else knows about them?

11
MR. BARLOW: Yes, I am asking if there were other

,

12 ~

Igeologists or employees at Fugro who went to these other sites

(f and observed A and-B-type. features.

i MR. PIGOTT: I question iho relevancy.
'

15
'MR. - BARLOW: Well, Your IIonor, since there is no

,
(

16
record of - these sites, .and we' arc interested in those type

| '17
features because of their -apparent relationship with the ;

i Cristianitos fault zone, we would like to know where they are

l' 19' ,

|- and how we could find out about them.

20
.JUDGSTKELLEY:

.

.
-

The objection is overruled.
.

21 '

' !j Ti!E WITNES.;:/.I' don't know who elsc knows about'
'

- - ,

. thsm. I Iertainlyf don' t recall them.
. 23

BY liR. BARLOW.'

.

24
Q' -HoreJtiicy discussed in meetings or mentioned in

'
'

6-
' roports 'at.anyItime during the work on the San Onofre area?

,

i

-.

4

.

/



.

2690
1 A No, not specifically. I think my intent was

2 simply to in' icate that thelle may have been other featuresd

3 observed in other areas thnn have been specifically and

O. 4- se=er 11v 1ae=eitiea aere,'ue eue e e o ere o ore 1=9.

5 Number 25 are the only ones that were specifically mapped

6 and documented.

7 I have identified two other areas where I personall t

8 have identified the.same features, and in making those observa-

9 tions, I have boon accompanied by. 'other people. For. example,

10 Area 3,.Dr. PcIry Ehlig has observed the features in that area

11 along the power 'line.

12 But aside from the geoiogists that- did the mapping

.

in- the general area back in 1970', and - the geologis t. who did13

14 the specific mapping of Areas 1'and 2, it would only be gross

15- speculation on my part to try to identify individuals.

16 Q On your Map Drawing Number 25 in Appendix C'of

17 your Exhibit 25, there is an initial of a person's name, where

13 it says, " Checked by R.R.S." Is that Robert Strand?
i

19 A I don't know.

| 20 Q Was r,a1 Robert Strand working for you at the time?-

[- Ab ' Ye s , "h e .. was' ..21 '

- '
>,,

, _ 22 0 Is he-fcurrently a geologist with the California
. .

.
p-

l'' V 23 Energy Commission?

24 ^A= I.. donL' t +know - for certain, but I think he is.'

;
-

- 25 Q '- .. Do you kn'ow"if { Robert Strand analyzed the A and B-,, :.

(

s q, .

1 -

|
1
( -

. . - - - - , . . - ,
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1

type features in the . unmapped areas, Arcas 3 and 4?

'

A .I don't know if he observed then. IIe may have -

3
been involved in the analysis , but I don' t recall. IIe was not

- 4
,

the geologist who was mapping Areas 1 and 2. That was Dr. Shin :Ji

5
Kunioshi.

6~
Q What was the function of Robert -Strand in this

7
project at this time?

'

8
A IIe was onc of soveral geologists who woro carefully

9
observing the . progress of excavation at the SONGS site to

10-
identify. the featurcs , to document them, to photograph them,

prepare maps and figures about them. EIt is very likely that

12
he participated in the analysis, and perhaps even parts 6f

(). the report that are represented by one or -more of .these

14
exhibits , but I don' t recall,- and I don' t believe he specific-

154

. ally is identified as an author.

; 16
Q Just one last ' question on :that line' before we go

17
to something else.

18
Do you recall what year Robert Strand left Fugro-

1

- 19
'

and went to the State Governr.ont?
| 20 .

's
A. No, I' don't.

, , , e

1 Okay,'Nanklyo~.t u
,

Q

i 22 i" ' t I'

"
i- On'Pagc54.oftyourftestimony, Line 12, you say,

23
' '

"At several lo' cations, '_trcnches and 24-inch diameter borings
1 24 , . . ' .

--

L were excavated across the features to allow in placc observation

of' ths i fcaturos below 's'ite rad nd to determine the three-
'

t

|

'

,

M. -
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g dimensional nature and distribution of the featurcs."
2 Can you tell us to what depth these trenchos were

dug?

(. ) A I think thoso depths are given in the exhibits. I

5 don' t recall, of fhand.

0
Q Can you estimato or approximato the depth?

A The trenches are probably on the order of 5 to 10

8 foot deep. The borings are probably something on the order of

9 15 to perhaps 25 feet or more.

10
Q can you tell us approximately how many trenches

II were dug in the analysis of the ABCD fea tures?

12 I don' t recall, but I believe the number is statedA

I(j in one of these exhibits, and I think there are also maps that

I4 show their location at varior.s stages of the investigation.

15 There were several.

16
Q More than 10, or loss than 10?

17 A I don't recall. I think probably more than 10.

IO Dut I would have to go tnrough those to get the right number.

19
Q Well, I would appreciate knowing how nany there

20 I don't want to take - lot of time on this, but --were.

21 JUDGE KELLEY: It scoms to me, if it is in the,,

22 cxhibit, you can find'it. The witness can find it, and let's
,

I i
23'''

just go ahead.

24 IIR. BARLOW: Okay.

25

2
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BY.MR.' BARLOW:
,.

JQ~ Could you tell'us whether or not, in these/ trenches
.

; and in the trench logs, did you ' find the bottom ' of the - A and .B'. t

L C) . 4
b. features , or - did they continue through the bottom' of .the trench?'

'

-5 t
|

Did they gc to the bottom,of the trench?

A You mean, - did vc find th'e end .of them in - a vertical.
s

n y
sense with depth?-

,

Q Yes.
,

: 9
- A No. "

.

*

'10
Q Did you..make any offort to dig trenches deeperIto

'

4 - .,

i find-the'vertica'l. depth of features A'and B?,
: -

'! -
12'

A No, Lwe. did not attempt to', find the base = of : these.
.

. ,

h '

There are many of' thcIG.-- It.is our' anticipation that they

extend to considerable depth within : the . S'an Mateo formation.
~

F

15~
There was no particular reason to search for their full depth.

o
'

'These~are very minor features.
9 ~

Whil'c they have: some characteristics different
,

, .

18 =-from a myriad of similar joints and fractures in the area,

j they are just one minor element.here. We had very good. -

!
i '

20 N
- exposure in botli plan and vertical at tho' site and in thc.

t >
.

;. c - .
,,

F 21 .E' " i '

'

vicinity, land 'it didn't!sdgm to us necessary to carry them
,

,/ '

, y 2. .; ; (c,,

' r- - to . greatidep ths .
'

,

i, .
.-

_

[ 'O ' You said. that . they extend to considerable depth.
~

1 u ,,xa| gg >
,

:Can you ch,aracterize or'specify more what the range is when>

t' g (, g . '. ,
, .J'

' '"
'

''~
4 . ;, ..

vs
.

h- eyou use the wordi" considerable'" depth?
_

.

Ig *2 ,

w ,
.

*
t

. . - - - _ . _ _ _ _ - - _ . - - . - - . _ _ - - - - - - _ _ _ _ _ _ _ . - - - - - - _ _ --.-_--_-..l-.:__-_.---_-_.-_. -.--u_O._--__-__.--- -----___.---._--...____.._.-----_-__--L-_ - - _ _ . _ -

'

_ .
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1 A - I would say,.more than 100 feet. They vucur on

2 . die ridge'in Area 3, which is some 200 to 300 feet above sea.

3 . level. They occur at the top -of the Stage 5-E platform at'

O 4 eue este whica t ereued ss teet edove ee 1 eve 1, eed ther
-

.5 extend at least to se'a level and beyond.

6 So, in vertical and stratigraphic extent, -I'would

7 expect we are talking. about something on the order. of at least' -

4

'8 1200 or 300 feet,. but I don't know that for _certain.
-

9 Q' When you say that you had no reason or no.-justi-

10 ficatidn for exploring the depth of these features, can you

- 11 explain why you did not consider'it reasonabic to look 'fo'r

12; the depth of the' features?

i 13 JUDGE KELLEY: -I believe he did when he said that'
'

(J .

.

14 He said that he considered it a minor feature, ;and he said
4

15 - two or three other things.
4

l' 16 MR. BARLOW: Okay.,

17 - BY MR. BARLOW:

18 Q Could the A and B-type features be surface

19 expression of a deep-seated shear zone?

20 na,.p2GoTT: I am going to ask for a clr.rification, ., ,

-

'
. < I

21
~

of _what we jmean by " shear zone" in this context. -
.

,
,

i 22 JUDGE'KEILEY: Yes. Could you give u.a a clarifica-'
.

V(~Y '

;
'

23 tion?- .

24
' '

sa; ' BARLOW: Yes.
'

* - *
1 ; ; .

^. 3
-. >. ,

'
2.5 :

, .. . ,

,

g. _ * %

y
5

a

--wr, em- m y, .. +r=% .-w -e - em m -# ~ 7 - % ,e.. r , -v-w ~r ye+-v~v---y wm,w -e . w ,e+ w wJ w -vveE -y 4 7 yv,.<-+ - + - - , - - ,*w - y
'
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1 .BY-MR. BARLOW:

2 O In your definition of' " shearing," you say that- '

3 1 " shearing" is an area in which there is displacement of the.
'

~

h 4 - sediments or rocks, and a " zone" is where these displacements
'

-- 5 occur over a width of a few -inches or~ more.
i

6- Using your definitions, is it possible that the-
:

7 - A and B-type fcatures are surface expressions of a .dcep-seated

; 8 shear zone?
!

9 A Do you have some scale in mind'when you say " deep-
1

4
. .10 seated?"

*

- 11 -Q Yes. Would ' they extend .to' the wave-cut platform?

12 MR. PIGOTT: Which wave-cut platform, please/

13 MR. BARLOW: The wave-cut platform or terrace,

- 14 - which is . the, area in which ~ the CZD comes up to - the surface :of

'

15 ~ offshore.

. 16 MR. PIGOTT: I'am going.to object. This whole

17- question.is. assuming facts not in evidence. It is completely

*
' 18 speculative, without any basis.

19 MR. BARLOW: Your Honor, we have a crucial-discussion

20- regarding the: terraces that the Cristianitos zone of deformation
'''

. .

21 cuts;through,
. .

, ,

up to>a'certain level in the stratigraphy. We
.

,

22 are tryin'g[to find out'if these A and B features = go to that
|- G <

D- 23 depth that the--CZD'comes.up to.

24 - JUDGE kELLEY':' So' that they meet, in ef fect?"

+ - e
25

,

!a~ ' MR :PIGOTT7 5 ' If, I might 'bc heard fur 6her?>

,:,
-

T- 4 7- D #y we*9Y 3+m f gP.W y+v---' er r-ey 's W1e wy ,8-1r'7^g'~ c'S+y e- 9-*vr w ww w y 9 3 g N ''y'v'-***e T9--7$")9 eer-e 9-M9- m.ir- 14 9 w W-w-9gr ---*Me1n-
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' '

1 .

I have a question.
r, , ,

JUDGE KELLEY:

2
A-few minutes ago, you were asking about --' para-.

4- '3
phrasing 'now -- how far down vertically these features went,

'(} b4
\ and the witness said,1 believe, 200 to 300' feet. And'now

! 5
your question about. the shear zone and its being deep-seated,

6
is that different than how deep.do these go?

*

7' . -

Yes, sir. We were asking if thereMR. BARLOW:
i .8

.could be a deep-seated shear zone beneath 200 to 300 feet that4

'

9 " .
.

. . would mcet with the level at which the Cristianitos zone 'of-
10

deformation comes up to.'
,

'
11

. .

MR. PIGUTT: The of fensive ~ part, Mr. Chairman, "is
:

12.

g in the mixing of terraces somehow associated with. the question-

in, the questioner's mind, at least with the CZD', being

1 -14
significantly offshore and in a dif ferent direction. 'I am

15 .

. .

; ' having trouble with the connection of unstated depths with

.16 - -
.

i something being alluded to literally several miles away.

'

Now, I am not saying you can't go into this area

18
or that it isn't something you might not want to explore; Is

?
'

19
just do not like this very hazy and ambiguous phrasing of the

20 - )ques ti on '.
4

1 :21 .

JUDGE KELLEY: Well,.the ABCD, let's - just stick

22
to A and B for the moment; we have been talking about strictly-s

'
- 23

i as onshore features, and we have identified where, on this map
1

24'

they have been found, and they go ..down more.;or less vertically
i: 25 .

.
.

-

*- I believe we also have- testimony to that effect'.
, . +.

4 A

, .

9 '/

w wrr 9g-wm.e-a,e py.,y. wp~e-- r-rra-avi y--g e4 g-w q ,y't-eww<* *gs.ey--$V Cy=e- hrym -gs 1 e - r -g g - f, 9 - 9 - vW 7*M. ve%,.g'sy.-pv-' N -' v eyrw wro.-et-'qtv- -'w-NwNtejtw y-
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You are exploring a possible link to the CZD,

2
correct?

3
MR. BARLOW: Yes, sir, and I think, if you look

,

(~) 4
\s' at the area described by the witness as within about a five-

5
square mile area, in which he identified these Areas 1 througn

6
4, and you measured the distance between the reactors in Area

7
and between the reactors in the CZD at its closest point to

8
the shore, you would see that is very similar, and they could

9
extend offshore. They could be beneath the water there.

10
JUDGE KELLEY: Well, taking into account that I

11
think there are some factual or logical gaps here, I think

12
the thrust of your question has been put, and why don't you

13(');(_ then rephrase it, and I will allow the question.

14
BY MR. BARLOW:

{
15

Q Mr. Smi th , could the A and B features be surface

16
expressions of a deep-seated shear zone?

17
A My answer would be no,. but I would like to explain

18
that by saying that they are only the surface er:pression of

19
themselves . They exist wi thin the San !!ateo formation because

| 20

[ of the characteristics of the San Mateo formation. They do
21

not, as I have described in my testimony, have any zonal
i

22

'3 distribution that would relate them to some master shear zone,g
J 23

or any particular shear zone, at depth.

24
They have no characteristics or - yes, no

25
characteristics that would normit ma to relate them, associato
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typbs of shea: s '. in. the vicinity.!* hem, to known faults or ' otliel-.

2
1They are not parallel to the Cristianitos fault or to other.i

I~ 3 .

J They- do . not maintain a constant proximityfaults that we know.
4

']. 4
> to the Cristianitos or any other fault in -the area.

5
.

- .

Thcy have senses of motion along them that~ are not

6
,

compatible with motion oa the Cristianitos fault, or other
!

7
faults ~in the immediate area, that we know of.

8:

' JUDGE KELLEY: You are including offshore: faults
i *

9
when you : say "other" faults?

10
.THE WIC.IESS: Yes. As you know in the testimony,'

11'

the evidence is . strong that the sense of fslip on the A and B

12
'

.
.

features is ' entirely. horizontal, with no vertical, and without

#'
going through an explanation of the mechanics .of that, that

- 14
is one of the reasons that I say we can't relate them to

'15
any shear zone, other than the shear zones that are the

161

{ A-features, - themselves , which we see expressed at the sur _ ace

17
of the San Mateo formation.

18
So if your concern is, is there a fault or some

'

19
zone of deformation within or beneath the San Mateo formation

20
that these A and B features may be a surface manifestation.

21-
of, then I would have to say no.

22
; g BY MR. BARLOW:
kl 23

; Q How deep is the San Mateo formation?

24
A Well, it varies'in depth, as Dr.:Ehlig has

25 .

described, filling a basin or the embavment'of the canistrann

-

4

Y % M
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3 ,

At the site,' tihe San"Mateo' formationEmbayment, as it were.

- ~ 2 ~

'It becomes thicker to the west,is about.900 feet thick.

3
maybe somewhat thicker to the northwest, and in one of the

i exhibits,4 -I think we made an estimate ~ of the . maxim' m thickness' 'lu

5
being on the order of about 2,000 feet, maximum stratigraphic

6
thickness , but that was -based on early mapping, and Dr. Ehlig

7
would have a much more , authoritative and updated view on' that

,- -
'

8
maximum thickness.

9
Q But you say, at the site, it is approximately 900

feet deep?<

'11-.

A' Yes.

l -12
Q And . you said that. the A: and B features went to

() ~ considerable depth, which you' further clarified to be at least

14
.200 or 200 feet, is it possible that the A 'and B features

'15
. extend up to 900-feet?

.
JUDGE KELLEY: I don' t recall' the at le'ast,"d

i

17
but perhaps it was during part of your earlier testimuny.

'

You started out by,saying 100, and I think you

19
ended up maybe 200 to 300.

~20>

MR. BARLOW: Your Honor, I took notes of his'

exact words.,

22 JUDGE KELLEY: Well, you may be right and maybe

( 23
I-am wrong.

24 MR. BARLOW: lie can; loo'k'back at the transcript,
'' -

t 25'
but I took notes of his exact words at the time.

.

4

* .

d
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TIIE WITNESS: Well', I. thifik' I 'an'swered both ways ,
2 . -

.
.

.

Mr. Chairman. .One would make - an estimate based on. data at.

'
various ~ places, and across the region where there is. topographi c

relief in the San Mateo formation, we can find them topographic -
~

5 .

.

. ally-higher at some places than we do at others, .and without

6 .
. .

- seeing ;the lower extremities of these features, one could
b 7

assume that they have a . vertical dimension that is on the
'

8
order of the vertical relief ~in the topography.

: 9 - .

! Where we see them in the sea cliff, we know they
^

10
~ are at least 55. feet in. vertical dimension. So that a ' range -

11 .
. - -.

of -somewhere -from- 55 to 200 to 300 feet in vertical dimension

12
would be my-estimate.

rw - 13 .-
-

.
..

(j' And I think, in answer to your question, Mr. Barlov ,
,

't

14
could -they extend the full depth at the site of the San Mateo-

15 . I don' t know , but I think they could; they might.formation,
.

16
BY MR. BARLOW:

17
i Q Than% you..

18
''

///fi ,

19

20
;

21

22
..

24
i

25

4

4

i
a

*
g
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I Q On. page -5 of your testimony,,.line 20 -- _ excuse me,

2 -actually,.I will read that part too. I am interested.in.the

3 length of. thesA(. features and you say here :that the A features {;

. ,- t a<
. ..

4 strike nea'rly'hoith/So'uth and vertically. The longest feattire
~

, .

, ,
: .

. x L
.

.

5 .is'about'.800 feet. -

,>,.4
.

49

OnjlIne ;25 arid 26 you' .say, suggesting that' they6- - +
,

p.t 7 '

'7-
,

.s

are dyin,g out(as they) reach the northern and'~so'uthern margins
*

,.

. . - 8- of the site. : I -' ' ! ', 1|~,-s
-

, + 'Tg..
;,., -

, y , ;# .; h , - +-
.v .

, .

, r i. ..- e.

9 Now I-would like you to explain to us about the
,..y-~ ., ,

,,

10 ~ northern' hridisoutliern ' xtent of the A features.- Say the longes te
.

11~ feature is ' about| 800 feet. That-is the longest single strand
~

12 , within the A-type features at the' site?

-13 A No, .that is misleading. I canisee tha't now as you

14 read it, but I wonder if, before we leave this vertical: extent,

15- 1. would like to just add to my previous answer so I don't leavc

16- something unclear.
,

17 As to the vertical extent within the San Mateo

18 formation at the site, I think it is likely that they extend

19 down-below the site'a few 'hundred feet. If.they go-to the

20 base of the San Mateo formation,-which is speculation, but if

21 they do, I would not expect them to continue.beyond the base

=22 and extent into the Monterey formation.

O 23 I think that would be most unlikely, so I think

24 there is a bottom limit, if you wi 1,.on the vertice1. extent

' 25 of those features at the site..

,

d

_m_._ _._m. -_
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. I- As to the length, I would like to refer ~you toghp 2'

2 Figure JLS-N' which isL a . location map of those . features' at the

3 - site. There is a bar scale'ind2cated there just to the upper-

. O 4 1efe:o'f tha eit1e of-the;fisere.
5 J /

~'

The.A and!B features are found'on.the left-hand.
<

.

+

n e,e *
m

-

6 side'of that figure. The A features arefthe ones that'are
, ,, ,

,

7
^

approximate.ly north /so.uth and form an acut'e angle.with the
. -

,

8 ,B. features that are roughly parallel.to the bottom of the page~.-
,

- - u- - si : ; <*

9
..

The reason that that 800-foot'maximuu dimension.
10 is misleading is because the1A features everywhere we have'

11' .ffound them are offset and interfered withL or are interrupted
~

. 12 by the B features.

: 13 The. longest-length'of any.A f'eature, of which there

- 14 arc several.that you can see here,-.would be approximately
'

15 the dimension between any two B features.
.

16 There may be a'few B. features that do not inter-

I7 'rupt.the A'.s but in almost every case where there'is a B feature1

i

II crossing an A feature, there is an interruption.;

19 So to be quite' correct, there first of all is no4

:

20| . single feature that is 800-feet long.. There -is really no

'21' single feature which collectively would be'800-feet long, but

22 when.you add up the number of offset segments together,.then-

. ( 23 you can trace a series of A features across the site from,

i

24; south to north that are at least some 700 or 800 feet long.
;

25 The other part of your question was they are dying
.

J

4

, v ,,.r - ---. , .-.. , , , ,, ,, ,,,-e.r..-- ,, , - -% ,- , . . - , , , . < , . ww_e -, , , -. , , - , ,.
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ghp 3 out, I believe.

2'

Q Well, actually I would like you'to explain how you

3 determined, .the: Northern extent and southern extent of the A
4 ,'

.

do the A features-

' ~' '
<

%/ features.. For example,, at-the southern ~exte,nt,
z

5 i <
^

do into beach san'd?,
.,s

g
_.

The absolute end of the A features could not be
- u

'A
- v.

7 ! - -

found because of the thickness of saturated beach sand which
'8 ,,

. !
'

+ a i,p. 4 . , -

; ,' 'prec1udeditrenching but theid'e' creasing progression of width-

,

9
~ to the A features as we approached'the sea cliff from'the cen '

10 t
.

'

tral partiof the site, indicated that there was a dying-out.
11

Each individual feature cn: zone goes from about

12
four to six inches wide in the central part of the site to

- ( ). something on the order - of - a quarter-of-an-inch to three-eighths
,

14
of an inch when you reach the sea cliff.

15
It is just fortuitous that we ran out of exposure

16
and were. unable to excavate beyond that to find the absolute

17L
cnds..

18
The B features, of course, which commonly offset

19-

the A features, we can, in most cases, find'the absolute ter-

20'
mination of them. Most of them -- in fact all of them as far

21
as we can tell -- die out within the site to the 's'outheast and

22
the nor*~.. west.

[')i
;

s_ 23
Q Now you are talking about the B features. I am

i

24
interested in the A features. Am I correct in understanding

25
what you have just explained as saying you ennla nne ncen,117,

,. .-. . , , , . - . , - , . - . , , - . - - - . , . .-.. , -, - , - , , - - = ,
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ghp 4 1 determine the southern end of-the A features because they run

2 into' saturated' beach sand?
,

3 li 1That.L is right.-- We could'not. observe.the absolute
- ... . n

f] 4' e'nd but.ouridedu'Etion'ba ed on'the'very clear thinning of eachj

. . s s- .. s
5 fea'ture led .us to conclude' that 'they must die out within a very

- -

,',
,

6 short;d'is$ance;to the,. ' south of the sea cliff and _ that -is partly
. -~ 4 ; 4s

~

7 based on 'our, observation of the B ~ features 'which are identical

: 3 _, ,..

+.8 t.n physical characte'ri~stic's,'where)we-can see them much morei
. .

+
.;,

. . .
- - ,

,
,

9 broadly. exposed.
7 ? ,

,

~ '
~ ,

10- so' taking the nature of the B features and the way

11 -they terminate, knowing their relationship and comparability

'

12 to A's, I think it is reasonable to conclude that the A's are
~

<~g 13 . dying out shortly-to the south and our conclusion ~is similarNL
14 to the north..,

15 0- Is it.not~also reasonable to postulate that'the

16 A features' continue to the south into the' ocean?.
~

! 17 A There may be A features that continue. There may

18 be new-A features that start up. As you can see on this map,

19 there are A features that do ha've terminations. For example,

20 just north of the Unit 2 excavation at'the base of the cut slope

21 adjacent to that bench which has the short vertical lines on

i 22 it, there are two A features which trend south from.there that
. /'N .
kJ 23 die out within about 80 or 100 feet and they do abso~lutely

24 terminate there.

25 So those we know terminate within the site. Other

i,

. - . ; ;. . , . _ , . _ . , . - - . - , _ - . . . . , , - . . . . . - . , _ , , , _ . , - . _ - . . . _ - . . . , _ . . . _ . , . .-
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1-ghp 5 A features.take up and continue southward to the left and they

2 show' a progressive and distinct narrowing to the south' very-

3' ~

much as the'~otkers do and so we' just come to the logical con-

c1eeionthee-theyeieteeinetefe11oweuitenddieout-ervO 4 '

5 ~

'

short1y.. -

6
. Q Looking!at.your-Figure JLS-N.at the southern ex-

= .r .

7 tent of the dapped'pohtion of the'A features, I notice that.--i

I w511', firstLoffa'll,,|to"thelfnortN ~f the reactor foundation.the5 o.

9 A features are of a ce'tain width and then as they progressr
1

-

3 .

10 through the Unit 2 foundation chay seem to widen and as'they.

11 leave the foundation area they seem to be at their widest ex-

121 tent'there.

I3
(~) :A No, I think you are misconstruing-that. The features

N are not becoming wider. Other features are being picked up.
4

15 These are additional A features.
.

-16
Q- Could you refer to these features as a sheer zone?

I
A I wouldn'.t refer to them as'a sheer zone at this-*

18
'

scale, no. They are not a sheer zone in that sense. At the4

19 scale.of this drawing they are:the traces of joints with very

0 little amount of offset. I think it would be misleading to
|

21 call them that.

22;
Q Perhaps you missed the point I was trying to make.

|. 23 Could we call it a zone of' features?
,

MR. PIGOTT: I believe that has been asked and

{ 25 '

answered. I think the witness put it into the context and this
|
i.

-

i

2 _, - - . - . , _ , . - . . , - , _ , , -. , - . . m ,,, , -- ,_ + . . - . . , , , . ~ , , , , . ,



2N6
1.

.ghp 6 becomes argumentative.

2
MR. BARLOW: I think he' is misunderstanding the

3 n,- ' '- ' ' . .
point..

' '

4 > rc h,
- -~

,

-. .e,

O-
, ,

- . ,,. ,

g 1' JUDGE KELLEY:p I,-think Mr. Barlow is, driving at..

. - $ ;

'5 a s .c '

something: somewhht' different, so.I would ask you to restate:
~46

~

'

theT question'.-
, . - -

<.

7 '

.. . ' .

BY MR. BARLOW:'

, ,

? ', gg- f.44
., qe ; -

r
*

!g- , <<- +

,' Q ZIf you looked <stJth$ width of the A features as*
,

9 .

they crossed the Unit 2. foundation, would'you agree that as7
s ' .4 ! ,

.
,

10
they progress from north'to south the width on your map. widens?

11
A There is a zone'of individual sheers and smal$~ ~

12
sheer zones a-few inches wide which collectively ~could.be -

.

13
dr' - described as a zone and is wider-to-the south, but when you

^

14 -have a mass of rock ' that is jointed, especially with a con-
-

-

15
jugate intersecting sets of joints as we have here, there are

~ 16
many different1 ways.that you could define zones.

17.
Indeed one could take a pair of A and'B features

18-
and. refer to that as a zone. It depends'a lot on the scale

'

19
with which you observe them, but I don't think you should read

20 . s
.into the increasing number of A features to the south as in-

21
dicating a greater magnitude of sheering because individually

~

a

22
1 they do not indicate that.

23
JUDGE KELLEY: Let's take a 15-minute coffee break

24
at this point.

6 25 ,

; (Brief recess.)

4
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s13 1 1 1 JUDGE KELLEY: Back on.. So ve are back 'on the
.

2 .' record, and Mr . Barlow, you can resume .
4

3 BY'MR.'TARLOU:

4 Q' Okay, we' vere . dis cussing , the . links of ~ the f catures
'

'5 ' labeled A type .fcatures, and;I believe you said, : Mr . Smith,

6 that tha --'at the; southern end of the A features, they

.7 disappear'into saturated beach sand.

8 A I would like to correct that implication. .I may

.
'

I9 have incorrectly- given. you that . impression,- Mr . Barlow.

10 didn't mean to . say that -they ~ died out into the beach sand.

- 11 I meroly meant to indicate that -uc were prevented by :t e boachh

. 12 sand from ' observing- the features '. The features do not exist
,

-13 in the beach sand. Here they'to do that, it would carry an

"14 . implication of recent age:of , formation, and of course as -I

15 have'1tostified, and the documents clearly indicate, thesc
.

16 features do not disturb the overlying ~ stage' SE ' marine platform

17 or its deposits, uhich are 125,000 years, so I don't uish to
i

'
18 indicate that they in any uay affect the beach sand.

;. . 19 Q Thank you for that explanation. I appreciate

20 it. One thing I. am having a hard time taiderstanding, though,
.

21 is you have said -that previously, you said that the type --

22 .A type features:narroved to the south, a.id yet when I look

!.0. - 23 . at' hour' figure J ,S'-N, they seem -- the zone of f eatures scems

.

, . , ,,

: 24 to uidon as 'it goes ; fro.in north to south. Could you explain
..e.1 ,.

the sameho {they could,be .botly narrowing and uidening at25

-
.

9

% ^ 4 Y $

\ 9 4b'

g y

#.[' r; , > * #
- r

, ,

- .- .: .. .= . . , - - . . . , . , - . .. - - ..- - . . . - , . - . - - . - - , . _ , . . .
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,

' -

1: time? _
. .

,

2 ' A .- Ucll,fyou-wish to:characthrize them.as-a' zone,

-3 end I- allowed - as how you could .- The features themselves do
'

j I4 :not widen. Theifeatures themselves become narrcuer. What you
'

(5 :are'sceing'as'you go: southward-is'the addition of: addit'iona1 , ,

j6 ' features lying .sub~-parallcl to' other J A features . = -.Ia defining-

._'7-~ a zone forisome purpose,; you have to' look at the' area as well:.
.

;

t . . .,

8 as .: the scale at which you are talking,. and~.'for examplo, . when'
,

9f _ you look to .the north end of the A' features, zwe have three
i

10 JA fcatures there ;in a row : that span a distance 'of, judging~-

11. from tho'e scale, .some 60 feet, .but I wouldn't define that- as a
i

.

: 12~ zone. Certainly there are at least. three: parallel features

1

13 ~ over that width, but I wouldn' t say -there is a zonc 6G fcet .
-O'

' >

i

! '14 Luide, because indeed we 'know that tuo .of those features to *

.

1

15- the cast, of the longer A, die out, and. don' t continue to the..
,

~
~

16 : south, and we are back'to one,and at two, and then three
,

i
,

171 and four, and probably as.many as fi, six as uc go to

18 the south.
.

[
~

19 Q By die out, you mean they go into the beach sand?
. .

20 A- No, the fcatures I am talking about thaf die out,

l- 21- they stop and can no longer be found. They do not exist
:

'22' any f arther south'in - the San Matoo formation than .ue map them,
. . :

. )O arid.these;are.the,tuo that are to the cast of the longer23.
e

,

- *r "-

i

|

u 1. ..

- 24~ series,ofifeaturds,..andEindeed a series.might have a less
s, ,

. . ;,
.

,

'

,

25 prejudicial; implihationJthan -the term " zone. "'

. ., ;

-n 3

-,

5
T t' ? -' t g | t 1 g.y

' \ . y
'

.s..
_

. t
t-

'

..~_ _ r,
- ,
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. l- Q .Okay. I bel'_ eve I understand uhat you are saying.

.

'2 ~ The .67o that you sayfdie out are at the top- of thel-- your .

-

3- diagram ~7
7
;. .

4 A That is'right.

5 - Q Is that correct?' And thc' teo that I misunder.9tood

6- you to bc talking about~ are at the bottom of ' the diagram.

7 And?-- okay, I would like to. ask you, -how did you determine

8- the northern end of . the A type features? You show - them . in- your

9- diagram as ending 'at a line that seans to truncate t11em,

-10' uhich . is perhaps a structure there. Were there any trenches
.

11- to the north of the area-on your map labeled 84 and 05?-

12 - At the -northern en-1 -- the northern extent of the A features

.; . - 13 on your diagram, rigurc: JLS-N, where the numbers .i4 and . G5

14- ' occur, were there -- you seemed.to indicate in this' map that-

i
i - 15- the A features end around that area.

16 Did you.or.your assistants investigate uith
,

17 trenches and borings or anything else to the north of- there?

! 18- A Uell,_ to ansuer that, .I would like to refer you

19 to my exhioit JLS-1, Applicant's 25, _ drawing number 3. ' That

20 drawing is arlong fold-out. This drawing reflects the

hI 21 location of the features at a time earlier than figure JLS-U
;

;

p.
- 22 in my testimony, and' depicts a . littic more clearly the nature

_

-
, . ,

-

- .

ob the ge' ology, at{ thej site.V 23 The A features and the B
4

.

24 features.ard,shountin [ess' detail here because the excavation,

'
s

,

..
,

1-
'

25 was in ~progre'ss at.. the ' time drawing 3 uas prepared, had not
r , ,

> r . & .% *w 4 ,

;s

,

. 1,y y .J*, _ , ., * s ,

t , q 3
,

,
.

. ~ . ,

=;
. x > _ , ,,

y - - - -- , .f+ -y., e.. we--,s--,,y- , ,-c----= e, , ,m'>c 4 e e e-e-.-*+,.=w, ~,,e,-#-+ -e,' e- - %.-mea , --+- we e~ r e v-
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.

4- 1 reached the level. either of' excavation or detailed scru iny

2 that figure JLs-N represents, but on drawing number 3, you
,

3- -uill see that at the north end of the series of A features,
.

f). '4_ 'there is a line that runs parallel to the long dimension of
v ,

; 5 the map that has above it. a-. st3ppled pattern that is labeled

6. 'QT-1B;- This stippled pattern above. that iline, which goes

7 across the A features, represents the extent of' combined-

8 marine and non-marine terrace deposits 'across -the site, that-

9- lie 'directly upon the erosional platform of the stage SE

*

10 terrace, and that platform and it's immediately overlying

11 deposits are 'the _ ones that have been dated at about 125,000

| 12 years.

, . 13 Those terrace deposits are quite thick there.
v.

14 They are well-exposed, not'_ only in a cut slope, but in a

. 15 couple tif shallow trenches that ue dug at this early stage,'

16- and whileL they demonstrated that the A features did not in
4

17 any uay affect the platforn or the overlying deposits, they
,

18 also , prevented us from observing the A reatures farther to the

19 north, so. the feature as mapped here to the north does not,

:

20 .stop at that 'line, but our. ability to observe it' stops.'
,

21 The feature 'A at that point is a single feature.
>

..

22 It occurs in- a 'small, in a narrou zone about two to three
.

* d W p
,_,

-

L 23 inches wide, at the ' northern extremity immediate'.y belou the
m. a -

_

24 terrace deposit.' 4

'
, ,> ;4 , _

25 QE *Now,'are those tetrace deposits,-which you said'

1-

~

# # T
,g g

.
s ,.. .- .,

, ,
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. 5- l' were dated at approximately .125,-000 years,~are these the~same
4

2 twrace depos.its that are alleged ' to . cap -the Cristianitos f aultL
'

.

,

3 in this area?

4 A Well, they definitely 'do -cap the CristianitosO.
5 fault farther down the coast, and they: are the same -- same '

6 deposits here at the site.,

.7| 0 So the same deposits that' cap the Cristianitos'
-

4'

| .8- ' fault are ' capping feature- A here?
i .,

~ 9 A Yes. And f eature B , all the - A and B , C and D .
\

s
- 10 features are capped without disturbance by- those deposits

i.
-

11' ' and the platform.4

.

12 - -Q Do the features, the A type features, extend up

I D- 13 to-that terrace?
'

i .d
14 A Yes, :they extend up. to the' marine platform

.

I 15 erosional surface. - They ;do not extend beyond it into the .
?

16' ' marine deposits, nor do they disturb the platform.

- 17 Q Therefore, vould it be reasonable to deduce that
i

' 18 the A type features are approximately the same age as the
,

a

1 - 19 Cristianitos fault?

20 A No, , that would not be correct.- 'daey are

- 21' - obviously older because of that relationship.~

22 Q. They 'are both capped by the same marine terrace,
. ,

23 a$$d come~up to tlie same surface.

24 'A<. Well, wast your question, are the A features older
4

; 25 than:tkhat surface? -

.
-

p }
- ' .

i y

' !'!li. ' ! s f
a
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5 1 Q_ 'No, my question -is, if ' the A type features chme

' ~

2 up to the same marine terrace as' the Cristianitos fault does,

3 and both are approximately '125,000 years old,, then ' arc they

- ~4 not approximately the same' age?

5 A No.-

MR.'PIGOTT: 'The trirrace,is the same terrace, and'6 '

7 is the same age. Arc .you trying to- ask whether or' not the

8 . underlying fault is- die same age?. I-think he has answered

9 that. about three times the same way ..

.10- . BY MR. BARLou:

11 Q- - Is the terrace the same age?-

:

! 12 A The terraca nis the 'same age. The features are not

.- ' 13 necessarily the same age:as tho' Cristianitos , based on ~ that

14- relationship, and for other. reasons that are described- in: the -
i

~ tdstimony, the. A-B features are suggested to b6 -- to be~ 15

16; hundreds of thousands of years old, whereas we know tho '

17 Cristianitos was initiated some millions of years ago, and -
4

|.

13 - has not moved, most 'likaly for. several.million years. The

1

19 point to be made here, just for clarif 3 cation, is that the

20: lack of disturbance of the marine platform, and the overlying

i

f - 21 deposits puts an . absolute minimum age, mir imum ago, on the

22 fortnation of thc.Is and B features.
s 1. - o

,O c,; m I't does th$ 'same thing for the Cristianitos fault,23 -; -
,

,

1

24 puts' an' absolute, minimum age of last movement, and from that
. . .

,
, s

t

25 . relationship' a che,;ue;can say that thu A features , as wcll ms
t

r. <

f

f
1 9 g *,, ['J ~ ,.#

p
'

! y ; ',
~ f L_ , '\ '

p- ;~

| .~
s+

,. , ,

.
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7) 1 the 'Cristianitos- fault, and the B features, C and D, fdir' died-

2 prior to the development of the stage SE platforn, which means

3 prior to 125,000 years ago. - It doesn't mean - th'cy formel at

4 -125,000. It means prior to.

! 5- 0 If the Cristianitos fault' comes up to the Marine

,

! 6 terrace, dces tliat mean that -- . and you say that the minimum :
,

! ,
7 ' age of the Cristiani' os fault is 125,000 years --

i 8 A' That is not --
,

9 MR. PIGOTT: I am going to object to this line
J

10- of questioning. I think we are now attempting to go into an

1 11 investigation of the Cristianitos and- not the A-B-C-D features <
8

~ 12 I can understand the clavification' with rc pect 'to the use of.
i.

| ~ 13 terraces, but 'to now go into an examination , of 'the Cristianito:

14 is beyond the scope of this. issue.
,

t

15 MR. BAnLow: It' is merely to compare the A type

| 16 features to the Cristianitos fault, Your Honor .

- 17' JUDGE KELLEY: I am sustaining the objection. It'

18 seems to. me that you have crossed over into another arca that

19 is not before us today, at- least not from this uitness .

20 BY MR. BARIOU:

21 Q- Mr. Smith, would it have been possible for you and
,

n.

22 your assistants ''to.. further examine the northern extent or
fy )c . i

- ,i :f- v

i' 3 23' length 'of fthe A. t pe features , if you had dug trunches to the
' - - x , ,,,

i- : 24- north of-this-arca on your map and on your drawing number
- . 8. i

w * .~ J+--

- 25 -three? ~ ~ '

.f ,
,- st

-

>

-
..

+ g t - - ~ *- "
ne y0

- . _-. - -. - . . ~ _ ~
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8 '1 ' A_ Uell, I - think the answer 'to that- is a funcEfon of
.

2 - how practicali it- bocomes.;to dig a trench very- deeply. The'
.

' 3 terrace deposits that overly the features everywhere we find -

4 - them adjacent to the features, 'in t'his area north of the:
.

5. ' site are very thick. -They are'-- they approach 60. feet or

6 more, in thickness, and it - t that is .very impractica1.to

! 7 excavate a - trench . that;. deep, and I won' tL say it !,s impossible.

-8 I <;uppose it'can, but that would be extraordinary.- I have

9- - neveri been involved' with an exploratory trench like: that.
.

! 10~ Inqyour work ovor the past ten years.on the San
,

O

11 Onofre sit e, 'can you estimate how much trenching has been
,

12 done within fivo miles of.the1 San Onofre reactor: site?.'

= 13 MR. PIGOTT:, I-- am going . to question - the relevance~

v

14 of that particular ' question.
I

- 15 MR. WHARTON:- Mr. Chairman, one of the issues-

- -16- assumes adequacy of investigation. He are looking at some

, - 17 features here that have s'omo implications and we are- wanting
;

- 18 to find out how much research'they did, how much no;k they
,,

19 - did to determhe the fuil implications and the full' --
'

'

:

- 20 MR. PIGOTT: Obje ction . There is -- if I might

21 comment further, there is no issue here on adequacy of.
- -

.. .

22- investigation. That is a-mischaracterization of the issue.
.

_MR. UIIARTON i
Mr. Chairman, they werc -- if I

23 ex

24 can get' the -letthr'out,. if ue want to refer to that at this
^

-

t

-251 point, - on the order,' but certain issues such ms this were
|

>

,

,r

g
" ,

'J

>
, -

. .. ,_
.
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9 1 subsumed in other issues, and I believe this is one of them.

2 JUDGE KELLEY: There vas earlier discussion .

3 Certainly the Intervaaors at an earlier stage uanted specific

4 contentions on adequacy of investigation. There were
.

5 pleadings from both the Applicant and the Staff addressed to

6 various of those contentions. I seem to recall at least the

7 Staff saying that the adequacy at least of their investigation n

8 could be looked into uithin the context of the contentions we

9 ultimately admitted.

10 I don' t recall your posit _ on, Mr . Pigott, in this

11 regard. It does seem to me that the concept of adequacy of

12 investigation has a place in a hearing of this kind. It is

') 13 the kiad of a thing that if you pursue it very long , you can

14 very quickly put more into it than uhat ic is going to get

15 you vill va* rant, so that I approach the whole subject uith a

16 certain amount of caution.

17 There was an interrogatory on trenching, which I

18 believe I alloued over objection, involving trenching hece,

19 as opposed to trenching at the 'ra llecitos fault, my

20 recollection serves me. But that uas much more specific.

21 Your question nov, of hou much trenching has been donc at the

22 San Onofre site, - over the last five years , uas that the

23 question?

24 ML. BARLOU: Since the construction permit Uas

25 issued.
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; , 10 .lu JUDGE KELLEY: Ok4y. Over . the last ~ --
4

- 2 MR. PIGOTT: I!would ; question the relevancy of
i
i :3 trenching since the. c'onstruction permit.. If -- what are they ,

-
; ,

4 driving at? The leve1 of investigation uith . respect to the
.

.

5 A-B-C-D feature? That . is . fine, I have .no objection to that.
-

.

'I mean., the 'A' B-C-D features . are clearly ali issue. The+ - ~6 -

7 question of general adequacy of investigations,- I' objected to"~

'
,

,

'8 that previously.. .ILthink it was sustained. There.was no.-

~

basis, no showing that that should~ be- an issue in this' 9.

i '10 proceeding.

i

11 JUDGE KELLEY: Oh, I certainly meant-to say,no-
>

12~ thing to the. contrary to that.
~ . <

L

-- 13 MR. PIGOTT: .Okay.
'

:

JUDGE KELLEY: Wheri one talks of inadequacy, one:
| '14- --

,

15' has.to say inadequacy with respect to uhat, and for uhtt
'

i
l

16 reason, and-so-on,;and get pretty specific. .Otherwise, itI
'

| 17 is just a morass. I do think your question as phrased,.ind
.

18 'maybe you want to restate it, but I think it-is.'too broad,
_

19 . but ustate it.

20 .MR. CHANDLER: Mr. Chairman, b'efore Mr. Barlos

f 21 does that, just for the, record, I ar not sure -I would agrec
, . :. .,

L22 ' with.~!the , Chairmati ' tsJcharacterization of the staff's position'

? f r.k ~, s ~ -
. , .

.. .
, . , .#.. s|. M 23 on.. tlic contentions 'on adequacy.' Ue need not get into that,

L,- ., . , , -; ,

..
.;

24 'I tiiink.', ,'
'

o , .

; o 3..a u ,

j 25 : JUDGE *xEnr:En I-don't think we do, because it
_ , , ,.

, ,

_< 4 ) [ ''+',''
#

P

g %
,

.[ y. k 3/ I
'~~. . .

* t,[ 4 y-'

J 'y e J t

. -

_# _^

d
%^ ^

f'' T
^ a. . - ,, wr - - ,,. ,,,, s .n ,,,,,
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11 1 wasn't crucial to uhat we are -- 2'717

2 .MR. CHANDLER: , Exactly.

3 ; JUDGE KELLEY: That was just background.- Go

- /"y 4 ahead. Could you restate that question?
b'

5 MR. BARLOW: Yes, sir, -and just to put it in

6 context, we are discussing' contention nur..ber .3, which

7 involves discoveries, geologic discoveries s.ubsequent to the
,

g issuance of the construction parmit --

9 JUDGE KELLEY: Yes.

'

10 MR. BARLOU: -- of a list of geologic ' features,
.

11 perhaps the question was -- vell) the question vas rather

12 broad, but 'I was addressing it to all of these features,L

, _ 13' rather than just the A-B-C-D.. features . I could break it

'

14 down into --
,

15 . JUDGE:KELLEY: I don't .think - that is a useful

~

16 'que stion. . It seems to me that one feature may require onc
:

| -
17 certain amount of trenching, carid some other feature may

=

require none at a.'.1, and some sort of aggregate number of X-13

j 19 hundreds or thousands of feet of trenching, I think is
1
t ,

| 20 irrelevant, and we have talked ' about trenching'''to some exten't'
i

( -21 :vith respect to A-B-C-D already, and perhaps enough, but that

'

22 broad ~ ; question about total trenching in the past, since the CP,
.

23 I, .thit!k is .too broad, and not meaningful' anyway, so I am

24 going to sus tain thei objection"to that.

:| * i
35 /// . .

!' - 55 ; ! -
, ,

! 4 :,

I
,

t, -- g 1,- + ,, ,.~w v er- 5- M s % ,4 4 + or
' by+,,t r ww, , ev - y - , < ,e- .,e.9----,-r r - **-w+=w v -e vv -r r-we .t
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1 BY.MR. BARLOW:

2 G Mr. Smith,.were vibro site studies cond'Icted

3- in relation to the ABCD features?-

O -4 L A. Vibro. sites being a land-based sei smic

5' reflection profiling type of investigation?' No.-

6 /////.

i
'

7
.

S
., .

9 ,

,

10

; .,
- '

,

I II -

i ,

I 12 -
'

- -.

t _
. . .

,. .
. .

'. 13
'

'

-

1

- * 4
'

$
'

.}4 ,' ' ;) :s , 4' * *t ta

,f

? 15
| .

-~

t
, . . ,

j 16 *

,

17

18

-

19.

20
,

21'

22

23
I

24 )

: ' -O 25'

,

i
l'
i

I

~

.

,
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-14rpl' j ' -G' Were any seismic reflection.and refraction

2 studies conducted by the Applicar.ts ' consultants onshore

3 within a five-mile radius of the site?
i ~

4 - MR. PIGOTT: Is this just another. general

.5 question or is this going to the ABCD features?<

6 MR. BARLOW: Well we'.ve discussed on Page 6 of

7 theLwitnesb'' testimony -- he discusses several locationsj

8 within a five-square-mile area where ~.there are A and B-

9 type features, and I'm asking --
+ ,

10 JUDGE KELLEY: ( auld you ' repeat your question,.'

11 please?
L

12 MR. BARLOW: Yes.

13 - Were seismic reflection and refraction studies ,

If 14 conducted by the Applicants' consultants onshore within

15 the five-mile radius of the site?

16 - JUDGE KELLEY: Do you mean with respect to

17 ABCD?
d

.18 MR. BARLOW: Well I would like to know if they
I

t

i 19 were conducted with respect to any of these features that

!- 20 we're looking at.

l 21 JUDGE KELLEY: You have to tie it down .

~ 22 MR. BARLOW: - Okay, ,

'

23 BY MR. BARLOW:
i

'

;

24 G Were any of these type studies conducted with

.!~(-) 25 . respect to ABCD type. features?
1

-

.
+ . i

s %

4

4

* %?

y - . , . . . . .e..-.-..,, ,,e.-.- -,-.,,y .,,..-.~.,-,,~,,,m...,n.-m., m..~. ,,-,,--m, - .v- ,, ,,,.,<,.s ., -, , . , - . - -
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.2 1 A - No, they were not and therecreally would be no

2 purposa.in doing so. These are such minor features, there

.
3 would be no way~of observing them on those types of seismic'

-O 4 reflection profiles.

5 On the other,. hand,.some limited ~ amount of seismic'

-

, .~ ,

6. reflection work;has b'een~done~in the region of the
- 9a. , ,, ; ,

; 7- Capistrano,Embayment. ' The exac't location and nature of the
~

jlines I'm not 1very f amiliar with,- but' it has been done ''s .

1 - L

9 for' petroleum exploration purpos'esiin the region and some ofI

-
. n.

10 that data has been reviewed by' consultants to the Applicant,
T'

butcertai'nly,notforanyievaluationofIthebe;sma'llABCD
y * - .

11

12 features.

13 G Were any of these type of seismic studies

14 conducted by the Applicants' or their consultants in regard

15 to the Cristianitos fault zone?
:

16 MR. PIGOTT: I'm going to object.

; 17 First of all, it's again going back to try to

18 get into a question of Cristianitos fault without any kind-
,

19 of a showing, with any kind of an issue.

20 I'm also objecting to the form of the question,;

!

21 "these kinds of seismic studies".

22 I don't think we have any showing as to whether

I 23 or not we' re- talking about something relevant or, for that

24 -matter, not much of a showing on the record as to precisely
O

25 what these studies are, what they might accomplish or'

i.

....-..-a..._.-..~._-.. - . . -. - - - . . . . - , , , , . . _. , - - . . _ . . , , . _ - _ _ . . . . - - . . -- - . ._ , - . .. .
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.

.

4-

;3 g- .whe'ther there is something. that'should 'be concerned.
,

2 'They're extremely undefined.*

. 3 JUDGE KELLEY: Can'I step back and ask
'

\-
-4 Mr.. Smith.a question.

! 5 You mentioned some' studies'of this kind to.look

6 for oil in a-certain area near the site.
c. , ,,

7 Now,' apart .f rom that , do'you know of any onshore
,

8 seismic studies, if you will with; respect to SONGS 2 and,

9 3 et al.?4

s.

! 10 THE W'ITNESS:'.I know'of'none that were

11- condudted,dnshore;specificallyffor the Applicant. There

| ' 12 may have been-some but certainly not to look for these
~

-

'

i*,

13 ' kind of features or --

14 JUDGE KELLEY: Right. I understood it.why

15 you said -~that you couldn'-t find the small feature on one-

.

16 of-these --

1, JTHE WITNESS: - Right. But those that did exist

18 in the area is partiof a comprehensive investigation where

19' there were' attempts to obtain that,.to observe them, to
V

. 20 . correlate that with surface. mapping and drill a hole data,

21 both shallow and deep, in order to come up with a

22 comprehensive understanding of the three dimensional
,

23 geology and evolution of.the site and time.
4 -
l

- 24 JUDGE KELLEY: Mr.~ Barlow, your last question

25 to which objection was made, was that, to refresh my memory,

.

R

1

- ,n .,m. x.,,-,.,,,,s . . ,,e',,,:
. ,,,--e,n.,n,,.,n, ,,,-w,,--,, .,,..-.n-n- -+.,av,vnv.~n, ,.m., ., , - - - ,, re n
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,

,

~

j4 .i 'a question about seismic type research or broader?

'MR. BARLOW: Seismic research, seismic' '

2
'

I - reflection or refraction studies.3
C\4

\- 4. . JUDGE KELLEY: I think he's pretty well

covered the waterfront as to ' what -he knows about that kind5
-

6 of research. ..: q ..

.

BARLOW:( Okay, idust~ohe last question in7 MR.
'

.
.

,
,

3 3 that area. -

- . N
9- ~BY MR. . BARLOW:

; - .
-

,

{' 10 G The Capistrano Embayment seismic research that
~

11' you mentioned,;that was done for!an oillcompany or petroleum
s s .

-

.

'

12 research; is that what,you said?
,

13 A It's my understanding $ hat the seismic reflection

14 prcfiles done in the vicinity of the Capistrano Embayment

15 were done for or by one or more oil companies for purposes
.

16 of petroleum exploration.
i

17 MR. BARLOW: If I may ask one more questionj

18 along this line.'

>

| 19 BY MR. BARLOW:
|

20 g Are you aware of information or data from
.

21 recent wildcat oil well drilling being conducted ty a major

22- ' oil company inland from the SONG site'?
J

23 MR..PIGOTT: I'd like to know what the.

!

| 24 relationship 'is. of this to the ABCD features or any of the
.i

>
- 25 other features? We're'on a witch hunt.

4

;

_ - _,_ _ _ _ - _ - _ _ _ - _ - _ _ - . _ _ - _ _ - _ - - _ _ _- - __ - _ __ _ _ _ _ _ _ -- - -
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i

5' y MR. BARLOW: It's my understanding that this

2 drilling is being~done along the Cristianitos fault tone

3 near the-SONG site. I'm wondering if the Applicants'
_

b'- consultants have analyzed the data from the drilling.4

5- . JUDGE KELLEY. What.does-that have-to do'..with
.

6 the ABCD features?

7 MR.,BARLOWf Well, ' on _Page' 7 of the witness '

8 testimony, he discusses -- wellihe state's,'beginning on
~-, ,

9 Page 6, that, "even those these'A and B type features are

~ 10
found in several locations- within' a fiye-square-mile area,+

that,;in his opinion, Shey'are not.in any zonal, distributionyy-
< r -- , ..

,,
-

- s,

f .. -- i
12 or; any. c'onstant proximity: to the Cristidnitos fault, and he-

13 has . referenced the1Cristianitos fault' quite a few places.

( 14 In fact, in Exhibit 25 --

15 JUDGE KELLEY: Okay. Are you aware of any such

16 . exploration?

17 THE WITNESS: No, I'm not.

18 MR. BARLOW: Okay.

19 BY MR. BARLOW:

l 20 0 On 'Page' 13 of your exhibit JLS-1 -- well,
i-
! 21 beginning on.Page 12, you begin to discuss the Cristianitos

<

+

22 fault, and, on Page 13, you say at the' top of the page,,

i 23- "The maximum displacement is estimated to be 5,000 feet at

24 its mid-point," and, in the next sentence, you say that
'

j
!-

'

25 the Cristianitos fault zone contains two main branches which

i
r

,

I

I

i

. . _ _ .,- .- _ . _ _ _ _ , . _ . , - - ,,m, . ,,,..,........___,:.,....,.,...,_,__.,.-.,.--,..-.__.-,~,..-,.._,,...,-,,...,,..,~..-_--_.--
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1

i

6 1 :are nearly parallel,and range from 200 to 800 feet apart. h-

'2 When you're discussing branches here, are you

~

3 discussing the branches in the sense that- -- on your. Map
'

O 4- Sheet 25 in Appendix C to this exhibit,
,

. you haveia map of ;

i
5. the Cristianitos fault zone with two lines representing '

6 the zone. - Are these the two, branches that you're discussing
~

!

7 here that are.nearly; parallel and range from 200 to 800 i'
. > - }

8 feet apart? d
''

< ,

9 A The lines that are drawn on Drawing 25 to~ ~!

~

10 ' depict the Cristianitos fauit were drawn so to represent
,

' '
.

. F

11- generally the' location of the fault, not for the purposes
'

12 of spe'cifically~ depicting;the ch,aracteristics'of the fault.
_ _

.

The Figure 25 was based on_a generalization of13-

() . 14 drawing number 2 cf that xhibit, which is a reproduction
1

15 of an earlier geologic map prepared in 1970 which shows the

16 fault in somewhat different manner.
:
'

. 17 Subsequent mapping in more detail with a greater

18 regional knowledge of not only the stratigraphy and structure

19 but the evolution of. the Capistrano 'Embayment which was

20 done by Dr. Ehlig has added further detail to our knowledge
-

.

21~ of the Cristianitos fault.
>

22 The text on Page 12 and 13 attempts merely to,

!

23 summarize in a . general way the Cristianitos fault as it was
i

!~ 24 known at that time and as it was taken from the earlier
' '

'

25 report prepared by Converse, Davis & Associates back in
.

l

(-
i

|

1
-

- . , -.--,.m. , - -%,,,_,. ~,,. ,c- ..s...% ,+-m,.,-y.-- - , - ., -,r n., ..%,es ,-=e.,,,y.&-e-.w,w-%.-..,-.=+g- ,y g-, ,-mw, s
-
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>

7~ 1 1970. 'So~its purpose herefwas simply'to describe'in general.
,

;- 2 the~' fault as background for-further' discussion of the ABCD

3 features. It'was not purported to be[the' definitive *

~4 ch'aracterization of1the Cristianitos.~

" -

5 Atlany rate, it. was a description- of the

6 Cristianitos as we knew itiat. that time and I think it's -

'7 significant to note that)Dr. Ehlig's portrayal of-it is

8 the current and,$pdated' version,.
,

, .

)
~

9' G Thank you. Beforeiwe' leave'that Page 13 in your
- r-

10 exhibit, the. seventhb line from the; bottom- of the page --

33 A Which page? I'm sorry._
.

,

.12 -G Page.13 in Exhibit l'. It'siyour Exhibit 1,

$ 13 Applica5ts' Exhibit'N'o. 25. '
.

. .

() 'You state on tIhat line th'at -- well'that line~

34.

15 says the Cristianitos is older than 33,000 years. The

16 context above it says that carbon 14 dating of shell

17 fragments taken from correlative terrace deposits about-

18 four and-a half miles south of the site and 17 miles

19 northwest of the site indicates that the terrace overlaying

'

20 the'Cristianitos is older than 33,000 years.

21 And-ticn you go on to say that, "Another dating
,

22 technique of shell materials indicates the terrace is at

23 least 70,000 to 130,000 years old.
,

24 Now is this terrace the same one that you're

'

25 now saying.is 125,000 years old?

i

i

,

4

'

_ - _ . . - . _ _. --_-...- .-_ -.. _.. ----- _ - -- _ _ -
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i8 g MR. PIGOTT: I'm going to obiect to this~as --

t. 2 MR.. BARLOW: As cappinq the ABCD features.

3 MR. PIGOTT: -- an absolute refusal, apparently,
_ ,

.

'

4 to listen- to the rulings of this Board with respect to _Q
'

l';,

5 staying out of the Cristianitos-fault an issue.per se.. I

:

- 6 - submit Intervenors are just attempting once at ain to make.
$ <;

7 a new issue and I-object.'
7,

r , . .
.,

8 MR..iBARLOW: Your Hon'r, t< . witness testifiedo
,

-

~

9 that there is a'ter$ ace c'apping-the'ABCD features which is-
-

"- - .

., ,

10 the same terrace cappingj.the'Cristiani.tos fault.
,

- 11 . JUDGE KELLEY: Yes,
. u. , ,

I understand that.
>. :* -

a <

12 This, statement.of,33,000;is; exactly >where?,,
- - + ,,? > +,

_

e. ;., .
, .

. , ,
^ ' ' MR. BARLOW:# Page 13", the" seventh.line from13

' 7"14 the bottom. c|_
,

, g

15 MR. WHARTON: Mr. Chairman, again I would like

16 to point out:that the exhibit is part of his testimony.
q
f
^

17 It's being presented for the truth of it here.

18 The Cristianitos is referred to all through

19 this exhibit. He's tying it together and I think we should
4

20 be able to pursue-what he sayc in this exhibit regard.'ng
,

21 the Cristianitos.'

22 JUDGE KELLEY: Well I'm not so sure about that,

i 23 so let's talk about it for a minute.

; o - 24 This exhibit was put in, as I recall it, the other

25 day in connection with Mr. Smith'n initial appearance and

,

T

e- ,er ,~ e,s,. , .,n e-p,-,,n,-- ,. ..e.. n + . -mn -.,r--.g-,.gryy ---.-n .,,,,,e,.w-m ,,n-,y e--w, -m, .,p,-r-,,-.e- ---,---,e -n 3
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9 '_.1 Mr. Smith, at that time,.. spoke very generally to the

:2 geography of.the entire area. I believe that this exhibit

'
g= was primarily in connection with that.

-

.4 Now, let me Just go on.

5- In connection with ABCD -'

6 MR. PIGOTT: Mr. 'hairman -- -'

- .7 JUDGE'KELLEY: .Yes. ~
*

,
,

,, .
..

8 MR.-PIGOTT: -- a correction before we go any
,-

4

9 further. ,

,

I believe that this exhibit did come in: with
~

t

10
.

33 today's --
4

"

i *1 JUDGE KELLEY: Then I'm' wrong.
:,

,

13 MR.-PIGOTT.: Yes. It came in with| to' day's

; 14 _ testimony not the previous-one. 4-

15 JUDGE _KELLEY: Very'well.

16 MR. WHARTON: It says Analysis of Geologic

17 Features-at San Onofre --

18 JUDGE KELLEY: Then I'm simply wrong about that.
!

19 MR. PIGOTT: I don't think it changes the

20 context, but I did want'the record --

21 JUDGE KELLEY: Well I' appreciate'your correcting

|
21 me. I was simply wrong.

-23 Were there any exhibits the other day in

24 connection with your opening presentation, Mr. Smith?
|.O

~

L
| 25 MR. PIGOTT: Exhibits, not figures.
.

.
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i
1

10 1 THE' WITNESS: No, I don't'believe there were.

.

2 JUDGE KELLEY: ! Okay.

(J~T ~
' " " ' " " ^ ^ ' " ' "" '""*""^" i' ' " * "** '""" '' '

-

4 thefexhibit, there's a whole section on the Cristianitos

5~ fault,'Page 12, 13, end of 14. This is part of thier

6 testimony.

7 JUDGE KELLEY- After 12, 13_and 14, we get on

8 into A and-B. 0

9 MR. .WIIARTON: That's.cor ect.

10 MR. CHANDLER: Mr. .Cha,irman, may'I be hear,d?
,

11 JUDGEyKE LEY:(,1Yes. ^

_ .4

t

12 MR. . CHANDLER: Thank you.~

13 _ LI thinkfwhenione looks'. at the references that'

<

,

O
(_/ 14 Mr. Wharton just made, Pages 12 and 13 for example, it1

15 suggests strongly to us- that- this ' discussion of the '

16 Cristianitos fault appears to be here for purposes of
4

17 context rather than an evaluation of the Cristianitos fault.

' 18 It certainly does provide a geologic context..

'

19 and I certainly would agree, for example with Mr. Pigott,

20 that this is not the appropriate time for consideration of

I 21 something th- seems more appropriately reserved for other

; case, if at-all. '22 parts of t
,

23 At the same time,-I think the way 1.. winich -

i 24 Mr. Barlow's Question was phrased is appropriate. I' happen

~ ' 25 to agree with what he's raising - it's here for purposes of

;

+

w y y - - , yv y- m-+,,-, , - , ,-vrw- v---s, w -e..,-e, -er,,,, ,e,-,,>7,,. wr. ,--.-g--as-,,y,---vwe,-,+,we,rw, y .p s.,v,~, ,,w ,,:,,my,-y,4,.q-wsp.+
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11 1 | dating, not so much the Cristianitos fault, but with

2 reference to the~ABCD. features-at the site as --

3 JUDGE .KELLEY : .Well, in a narrower question

-b ~

125,000 times and'd 4 itself, given the fact ~that we've heard

5 again in various contexts and now we've got a statement of

6 33, just for clarity of the record, we can find out what

7 that means.

J-8 What I find ailittle more troublesome is the
v ,,

9 extenti to which we're going to get into'the Cristianitos

10 fault again in the'co,ntext of wh'at at ~ 1 east started out to~

11 be a discussion of the ABCD , features given some earlier
~

12' questions about their comparative. alignments and the like,

13 but I think - ,- > -. ,
,

, , <

~

'14 I also agree with you, Mr. Chandler that, at

15 least on the basis of counting [page's,i three pages -double

16 spaced is not exactly an in-depth exploration of the

17 Cristianitos fault.

18 The thrust of this is the ADCD and what they're j

19| all about.

20 MR. PIGOTT: I would like to point out one

21 additional thing and that is, just to put it in context, the

22 exhibit was done -- well the ABCD features were discovered

23 subsequent to the CP at the time of excavation. That was

24 back in 1974. This report was done in 1974.

..O'

25' One of the issues with respect to the
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.

*

,

12
. 't investigation at that time was, of course, extremely

i2 comprehensive. It had a tremendous . impact on the

3 construction of the site.

O. 4 You would expect that, in reports generated at

.5 Shat time' for that purpose :there is going to be a very

6 wide-r.anging and general discussion of;the terrain in

' order to be able to focus on'what-has actually occurred at.7

'the site. This is a' 19'4 -report prepared .for that purpose8

and'now we haveyan' issue in front of'ustpurely and simply;9 .

with respect to- the ABCD features and.-I think it's an10
.

11 improper use of the document to use it as a launching pad

12 for a new issue..
.

15 With respect to'the 33,000 year old -- it'd
, _

q(_,
e -

, 14 take less~ time'to answer it than'to argue about it.

15 ///// ' ~-

16

17

18
e

-19

20

21.

' 12

25

24

O 25
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1 |

ghp 1 JUDGE KELLEY: I am in general agreement with that, i

2
too. So why don't you put your question about clarifying the

3
33,000 and what that mer.ns. I don't think it is appropriate,

.O 4 . .~

(_. - in this coTtext at least,.to get into the Cristianitos and I
,

|

don'.t'think it is~at al.1 necessitated by the fact that there-

~

are some references in~this exhibit to it. |
'

7
By the way I might add that I find nothing to this i

*

8
effect in your cross examination plan which I would expect to

9
find there if you' were: going to go off in that direction, so

10
go ahead with the 33,000 question. i

11
BY MR. BARLOW:

12
O Mr. Smith, could you explain the discrepency be-

('~^) 13 tween the numbers 33,000, 70,000, 130,000 and 125,000 in th;
_

14
. context of this discussion on page 13 of your exhibit and on

15
previous references to the age of'the terrace?

16
A There is no discrepency but I can put into the i

17
correct context the different ages that are given. I think

18
ultimately it will become clear when Dr. Shlemon testifies

19 because he has done the really definitive work on correlating

'O~
and dating the terraces and it is his work. In that regard it

~1 1,
'

should be relied upon.

12~

In part because of the reference at the end of that.,-s,

i \
23 I

' '

paragraph on page 13 to the PSAR, the implication that this |

24
information was taken from what had been presented in the PSAR.

25
It does reflect what we knew about the age of the terraces or |

|

|

|
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'Ighp. 2 .of the' terrace at that time.
'2 The terrace that'is-being examined and its overlyirg.

~

,

3 deposit here is' shat is now known as the 5-E terrace from

4 Sh emon's. stud 3.ss i"'or to 1974-fossils had-been. col-D .

'
~

5 l'ected fourb nd-a-ha'1f.' miles south of the site ~and some-173

6- miles _ northwest! of the s''e.

'
~7 'As' you probably realize, it takes a great deal.ofu

* *
-.

*
,

d ' s e a r,..ch ng tio qfind , fossils;'in!. tehrace . deposits.. The searching
,

,

9' that had been accomplished toEthat date-was able to locate two
+ ;

10 areas where ddting could be done.

11 Carbon 14. dating of~shell fragments, of course,

12 is limited effeetively to some 30 to 40~thousand years and

13 the statement that the terrace overlying-Cristianitos is older

14 than 33,000 years simply,means that the age' dating capability

15 of the carbon 14 method was exceeded at that, location and that

16 the deposits containing the shells were older than that..

17 Using anothe system of dating -- lythorium pro-
_

18 dactinium (ph.) dating which Dr. Shlemon, I believe, goes into

19- in some detail -- was able.to extend the age range for those

20 sediments overlaying the terrace platform to a period of

21 70 t housands to 130 thousand years. old.

22 Subsequent studies in, I think, 1976 or 1977 by

O n Fugro in response to some NRC questions about this very subject

24 of correlating- the terraces provided a tighter tima range on

'5 -the age of that terrace platform at about 120 thousand years.'
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Ighp. 3 The current date,-which should be relied upon, as-

~

~2 I said,~is 125 thousand. years.:
1.

3
'' So ,the,.different dates >: hat are obtained are simply!+ .

,,
-

-c , , i ..

O 4
*fenctionef'ths.eeefdeeinemethode. They ere e11 consistent

_~
" j'- ~ s

_ ,.

5 -witho'ne.another.!ah.dtNecumula'iveresultnowisthatwe.veryt

' - *6- firmly -h' a' veH"a ;very , imp 6rtant tirre line through the' site and
'L,_ .. . , , , .

'

7 --in the region' that allows us to say what the minimum hge of-
j ,, - 54 4 - g,>,- , , ,

g- .
e- y 2 . - . . : . .v-, <

'last' movement on 'f aults and' other ' features are for 125 thousanc
y _ + ..m. . . . ,

yeaps. , .s. .. ..,

10 0 Earlier in the discussion you' pointed toia.. place
,

11 where th~e A-_ type features contact the marine terrace and are

' 12'
capped by the. marine terrace. Could you tell-'us to what: extent

>

I geologic research methodologies are used-to search,for the
~

14 - A-type features inland from~that point to ascertain their

15 length?

16 Excuse me, could you tell us.what sort of geologic-

; 17 research methodologies were conducted inland from the A-type
i

II
,

features to ascertain their' length? >

| ,

F 19
i A Well, I presume you mean geologic activities.

i 20 -I- - The geologic activities included those' observations made-

!

21 . generally in the mapped area of Drawing No. 2 of my Exhibit
.

#

. 22 '" No. JLS-1 plus specific observations at a number of localities,

- 23
since 1970 to ascertain the nature of the San Mateo formationi

24
| and any discontinuities that might exist within~it. '

|

25' Since 1974 there have been a number of observations
!

|

I
i
!i -,.mm _. ~ , . _ _,,,_ _ .. - ~,,,,.-- ., .-.,_. - --. ,,.,,,_ , ,.-,,, .. - - ,--.- m ,.-.~ - ,....-.,- , y, r,.--..,....



. -. .- _ . _. ,

, 2734
ghp 4 I in-the vicinity mappe'd'on Drawing No. 2 that have been for'

_

2 the purpose of locating A, B, C and D features outside of the.

[_ 3 site and I h VI alr.eady. described the areas where they'.were
' "

$. ". . _
. . 3

-

. 4 . f$und.'
.

_ .e
]c4-

'

.. x
s.. -

t

5 '~ I haven't pointed out all the areas where they-

,

\ >

are$ohiound,buttI.certainlycoulddo'that,6 because;there
,s 3, _ c

<, .,

7 arelexte'sive' areas where the San -Mateo formation is excellent] y4 n
~, ,

y - (; j } ; ,
'

|) s. .. mn ,

't: g 8( i '
'' ~

'

e' posed. -

""*
<

.

9 MR.^{ PIGOTT : I will object to myLwitness' answer'

10 if-he'tries to do that.
i

11 ' WITNESS SMITH: .O k'ay , I will curtail'that.

12 JUDGE KELLEY: Uverruled..

; 13 WITNESS SMITH: The San Mateo formation is really

! 14 remarkable in terms of'its lack'of fracturing and jointing so
4

; - 15 . we have made many observations outside of the. site. We have
I

16- done no specific excavation' or ' drilling to ' search. for~ any of;

17 -- these features because largely we have had sufficient exposure

18 to judge their orientation and their geometry and their re-

I 19 lationships to each other.

20 sy un. sAntoW:

:

21 o What level of confidence would you ascribe to your

'

22 conclusion that the A-type features die out at the place where

-

23 they are capped by that terrace?
-

24 A I can't give you any quantitative level, if that

25 is what you are seeking. Icbn't (now how to do that.

.!

,,e,,w, ,-+,v-,n,n., -,,m,-.-,,,w--...,~. ---r-, -c. .w,.,-. n, - , . , ~ , , , e, ..v, ,..,.-,nv,-,n.-- , . , , - - - .,-~y,.--..,. .r,,,.--..--
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;
1

ghp_ Q Let me rephrase the question. Is it. reasonable5

'2
-to deduce that the A-type featuresfcould extend'further to the

t

'
3

! north 1than yo'u~have. mapped, beneath-the terrace?
, ,c

!
-

'. A .I think it would seem to.me that the featuresDthat
~

4._
- 4

5- >. . s
we see'.at'the' site"do not. extend.very far beyond'the extremitie s

p . . , , , esi

6 . n . - -4

where~we have:mapp~d;them.=e
'

'7- =- r -

We do know that' there are other A features -in the -
t . . , . , _ . . ,s~

|c'g , 1
'+

. i"' region and I" already' discussed' those too long,'"I think. 'So we-

! 9
know,that they: exist 1elsewhere at least northwest offthe site.:* -

'
Q .Did'you'make any attempt to.see if the-projected

I' 11
strike of the A-type features; at the site lined up with the,

!̂

~12
projected strike of the A-type features'in Area 3? '

3

' f) I
A No, I didn't. That would be rmpossible forithem

14*

to line up. 'If they are both north / south striking, as I indi-'

..

15
'

cated,'and if you are talking about'the A features,~and'.they
'

i 16'
lie at the positions I have indicated on the map, there isi

i 17
| really no way that they could align with each other with the

18
Area 3-lying to the northwest.

I 19I Q' Do any of the A-type features have northwest trends?

20
A No.

21
.O HHas any research been conducted by the Applicants

22
or their consultants regarding the A, B, C, D-type features

( 23
since the discovery of the Cristianitos Zone of Deformation in

24 1980?

25
MR. PIGOTT: -I think I will object as goinq bevond

i

!

I_____---_-___-__-____-______________--_______---_-___
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'I
. ghp. 6 the scope of this gentleman's direct. 'As a matter'of! fact,

.

'

2- -

'
-

Shlemon in his work.-that-question is answered by Dr.:

:3 MR. WHARTON: Your Honor,.the Applicants here would

like u's to consider A, B, C, D. features by.themselves as_just

5 little. marks on the' ground that hsve no significance. What we

6 are saying here is-that'there'has-been.a new discovery'of

7' Cristianitos ' Zone of Deformation which trends toward .th'e shore
8 and we are esking here to put the A', B, C, D-features'in_the

' context of the CZD that. projects on' shore to see whether there

101 ~is'any possible connection, or if therelis,any relationship,.

11 between the two. I think-it is,an ar'ea that needs to be pur-

12 sued.

13Q - MR..PIGOTT: And~it'is pursued and it is not pur-

~14 sued by this witness.

15 ~

MR. WHARTON: .He knows the features'.

16 ,
JUDGE KELLEY: I will allow the question.

17' MR. PIGOTT: ' Objection; he does not know the CZD

18 features. He is not a CZD witness. He knows the A,~B, C, D

- features.

O JUDGE KELLEY: Isn' t he your researcher on A,B,C,D?

! 21 MR. PIGOTT: On A, B,C, D, but the quest' ion goes

to'whether or not there is connection with the CZD at the shorc -i
'

r~) _
k.J 23 line and what I am saying is, there is another researcher who

;

; 24 Ivoked at that, whether or not there is any expression of the

25 CZD in the sea cliffs and that is Dr. Shlemon.

*
i

.;,

N ,

%
. .

_
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- ghp :7 I: . MR. WHARTON: 'That is not the same question.

-

2~ ~

. JUDGE KELLEY: Your' question, if I heard it cor- *

t

3 rectly, was whether any research had been done on A, B, C, D

''

. since the discovery -- I'will put discovery in quotes --

5-- characterization of - the CZD as' such' in 1980; .is that..the' ques-
6 tion?

^

#

~7 - Yes, Your-Honor.
-

ga, 33nnow:

~0 JUDGE KELLEY: . Bearing in. mind your point, Mr. Pigo tt,
-

.

9 I will allow the witness to answer.

10 MR. WHARTON: Mr.-Chairman, I am wondering whether,

'II you could expect;an objection when we start talking to4

12 Mr. Shlemon about whether the'CZD has'anything to'do with'the

- I3 '

A,'B, C, D features because he doesn't know anything about the
1

I4
; A,B, C, D features. '

! 15 I think it is very unfair-.to'have it segmented as

16 - .to. people we canitalk to when it is a big picture we have to

17 look at.

18 JUDGE KELLEY: I said you could ask the question.

19 We will cross that bridge when we come to it.

20
'BY'MRhBARLOW:- .-,

21- | 30 <-Did you.get the question, Dr. Smith?
. . , a-,

22 ~

.
AF I think 'so. 'I think the question was, has there4

23 ~

; been an- analysis of tho. A*. B, C, D features since discovery,
;.

,,

~
24 to use your terms, of,th'e CZD, meaning Cristianitos Zone of'

~, , , . .
9 ,4 *< _ ,6 ,a. . ;

j Deformation.
'

,

i
,.

P

4

_ _ . __ _ . . _ _ . _ . _ . _ _ _ _ _ _ _ _ _ .___.____. ._ ______.____ ___ _ ___ _ _._____.______.______ _ __ __ _ ____ _ ______ _ ___ __ _ _ _.____ _ _ _
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ghp 8 I Insofar as I am eware of the Cristianitos Zone of

2 Deformation, so called, and where it exists and what some_of

3 its general characteristics are, I can say, first of all, I

(m| 4 think it has been indicated, the CZD was not discovered in 1980 .
,

5 It was named in 1980.

6 The features that that zone constitutes have been

7 known since the earliest off-shore geophysical studies by Marin a

8 Advisors. They named it something else.
,

9 subsequent studies in the few years following the

30 Marine Advisors by the Board of Technical Review, of which I

11 was a part, identify the features that lie along it and it was

12 not referred to as the Zone of Deformation.

(} 13 So I think to make it clear here, that discovery,
,

14 as you mentioned it, is misleading. However, I have considered --

f5 I have not made an in-depth analysis because I don't think it

16 requires it -- I have considered whether or not there is any-

17 thing about the A, B, C, D features that might relate them to

18 any of the features we see off-shore in the vicinity of the

19 so-called CZD and my conclusion is no, there is nothing.

20 There may be some features off-shore that have an

21 orientation that is similar;to some of the features, but that

22 by itself is not a strong indication of anything except their
,.,

9t' ''' 23 geographic orientation and I can give you a number of reasons

24 why there would be no relationship but it is true. I have not
; ,

25 studied in depth the CZD.

__ . _ _ _ - _ _ - - _ _ _ _ _ _ _
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ghp 9 I That is not' only Dr. Moore's area but_ specifically '

2 looking on-shore for evidence of CZD-type features, that has:

3' been the pervue of Dr. Shlemon.

h 4 What' observations ~I have made over some'10 or 12

5 years would' conclude that L see no evidence of CZD on shore.

6 Q -Mr. Smith, as a geologist, .if you projected the.

7 strike ' of.. the A-type ' features of f-shore, would they : intersect-

I' with the CZD/ '

9 - MR. PIGOTT: Sir,zcould we make sure that the wit .

10' ness has a frame o.f reference what you are talking about,

11 A-type features?

12 gy gg, gnatow:

-I3 .O The A features that you have mapped in' the A, B,

14 C, D features at the site.

15 gg , pIGOTT: I. thought you used the word off-shore.

16 MR. BARLOW:' Yes.

17' BY MR. BARLOW: <

18 Q If you projected th'e strike of the A-type features

19 at the site into the off-chore region.
''

20- MR. .PIGOTT: -Not to be mixed with something called
.

-

s.

21 an A. feature all day yesterday.
> . .>

JU GE L Yi es hat was a fault on the map;

24 right?
-; . - #.

.
.

,
.

'
.

, 25 -

MR. PIGOTT: Right .'
'

4

_ _ _ _ . - . - - . - _ - - _ _ - - _ _ - - - - - - . - - . _ _ -
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'l -

ghp 10 JUDGE KELLEY: Fine;

2
WITNESS SMITH: I can't answer that, Mr. Barlow.

3
.

One can project the orientation of a feature that has a north /c

south strike to the northL or the south in this case and I can't:

5
say how far those teatures'go, but you can make a geometrical'

-6
projection (n1 a piece of paper or on a map to infinity to see

7
what they intersect with but I don't know the meaning of that-g,

8
intersection ~and'I could not make a projection that would imply

9
there is an intersection. ~There is just not enough,information

~

.

10
BY MR. BARLOW:

11
Q Let me ask-you this. If.you took the map prepared.

12
by'Dr. Greene and Dr. Kennedy and looked at the trend of the~

.() Cristianitos Zone of Deformation, which -has been described as
.

14
trending north / south and you looked at your maps of the

15
A, B, C, D features beneath Unit 2, and you looked at the

16
strike -of the A-type -features and you drew a straight line on

.17
a map from the A-type features to the CZD, would they line up?

18
MR. ' PIGOTT : I am going to object. I believe the

19
witness just answered and not only just answered, he has

.

~ '20 - - -

'

answered why it'has no significance.
1 .

#
One could search for features in Nevada, Nebraska

,

22
. and New York thap all pointed toward San Onofre and line them

23
up with a, ruler'and tha|t has no probative value and we have

24
, m gone through this over and over:and"over again. I object.,

' ' .-
'

.s .

, -

'25-
MR. BARLOW: Your Honor, this is probabl *. 'ho mont

p.

%

_m ___.m_.._..__ _ _ .._._m _ _ . _
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ghp 11 -probative questien of the day. Do'the CZD features and~the
2

A, B,12, D features line up and connect.
_

3
MR. CHANDLER: I think we have had an answer to

- that question ~ a couple 'of times, though, Mr. . Chairman.

5'
MR. WHARTON: Mr. Chairman, I believe also-the

6
question was asked in: the form of. a . hypothetical. That is,

given that they go off-shore, where do they go. We are not

8
saying that that is the case, but where would they go. Given

9
all these things that we do know, where would they go. I think

10
it is an appropriate question and it is one that you are going

,

11
to have to consider.

12
JUDGE KELLEY: Will that conclude your questioning

()f on the A, B, C,.D features provided I allow this question?

14<
MR. BARLOW: On the outline I have two or three

r

15
other questions, but I could restrict it to that.

16 '
JUDGE KELLEY: The outline of points'frequ'ently

17 -

They are morerepresented a lot more questions than that.

18
like subjects. Finish up A, B, C, D in the next five minutes-

19
and you can ask,that question you just asked.

10
BY MR. BARLOW:,

.

Q Can yob answer'the question?
-22 ~

.

A I d'on't see that.they line up. I don't think.that

23 it would-be a reasonabi projection.

24

-
'

Hagre you attempted;to make that projection on a mar ?Q.
3

*
. . ...

A I have now. I have only generally made the
,

. . .



. - .

, .

.
~

2742:
1,

ghp l~ observation in the past and I. don't see any alignment.

-2 t

. O Have _you ever taken your map' of the A-type features

3-
I . and projected the strike, of the A: features off-shore as far

,

4 .

as the CZD? -

~

j. A No , I -haven' t done that ' and I don' t see the rele-
I -6

~
_

vance inidoing~so. .I.didn't;;go into all the reasons why the
>

'

.

two features are not relevant but I could clearly do_that.~
'

8 .

D type features were' discovered
.

O When.the A, B, C,

and mapped, did the~-~ Applicant's consultants make a recommenda-

10
~

tion to the Applicants that the reacters be designed for.sur-

11
face faulting!beneath the; reactors on_'the A, B, C, D features?

12
MR. PIGOTT: .I am going to' object. I think this

- goes far beyond the scope of this_ witness' examination or direc t-

14
examination and is not relevant.

~

15
JUDGE,KELLEY: Apart from scope, I think it is an

16
, . . . .

thinkunderstandable -- I think it is a relevant question and I1

17
1 it is allowable.

18 .

May I have it read back? I would likeMR. PIGOTT:'

'

19
to have it. f" Lly in mind.

| 20 '

,

j g' (Tape:is played back for requested portion.)

21 i,

' ' BY M .-BAP10W:* ~

,
- ,

22
~

m' -Q J ' ' Just a :yes, or no please.'

*

23-

- A I definitely did not make the recommendation in

24i

L e that direction. I don't think,any'of the other consultants
-., , , ,

-25' -"

did but you would havn en nek thom-
, ,

8

e

1

- - - . . - - - . . . - _ . _ . - - - - . - - . - . . . - _ _ _ _ _ . - - - - . - - _ _ _ = _ _ - - . _ . - - - _ _ - _ _ _ _ - - - - _ - - ~ - _ - . . _ _ - - - - . . - _ . - -
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i

ghp -2 Q On page.8 of your testimony you described the
.

2 D features;as having a displacement in a reverse sense,with.

' the northern'part being'left --
'

JUDGE KELLEY:. .I am sorry', I didn't get the page.

: 5
MR.- BARLOW: Page 8.

,

' BY MR. - BARLOW:
,

; Q- You say the displacement on the D features is in
8- a reverse senseiwith'the northern part being left. -Is this

t
-9

' tae.same sortiof displacement that one would observe on a- .

reverse fault?

A Well, I don'' t unde 17tand :your putting it into . the.*

. 12
context-of a reverse fault. Reverse' sense means exactly what-

' () it~means',-that'the hanging wall is up over the fault. -That is

14 . simply a generic description'of the sense of motion and that
,

is the only manner in which- it is intended here. in that sentence.

16
The D feature -is not a' f ault.' - .

'

17
Q If the D features were a fault and the displacement1

18 was in a. reverse sense, could it be a reverse fault?+

;

I 19 .MR.rPIGOTT: Calling for speculation.
i .'

.

i 20 - . -

s, s - JUDGE KELLEY:' Overruled.'

|
" ' .J21 -

M 'WITNESSrSMITH:' I-think essentially what you are-
;

.
.

,
>

<

22 b ~

' '

!- . saying~is,'if it is a. reverse fault, is it-a reverse fault,'

'' '
' 23 and'I.think the. answer.is a little absurd, but yes.
;

24
BY''.MR. f BARLOW:.

. *'

y

,1 .

! 25
Q One final question. If the Cristianitos is a |

|. ri ,

.

__ _._._..._._m_ _ _ _________._.-____._..____.__...____.__-__.-.______.____-.m__._._.___m.. _ _ _ _ _ . _ . _ _ _ _ _ . _ _ _ . _ . - _ _ _ _ _ _ _ _ _ - - _ . _ _ _ _ . _ _ _ - _ _ _ . _ - _ _ _ . _ _ _ _ _
-
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_

.ghp 3 - I . normal fault'as described by Dr. Ehlig, 'is it.possible that
.

2' the A, B, C, D-features.could have formed as surface expression '

3 of'this listric normal fault at' depth?

O- 4 ^ no - don e see how ther coe1d.
-

5 MR. BARLOW: I think that i s it 'on A, _ B, - C, .. D.

6 JUDGE KELLEY: Okay,'let's just see where we are"

1 ,

7
, ,

in terms of timing and subject matters and the like. I think ;

8 we.might as.well take another. coffee break here but wait j'ust-

9- .a minute until|we. establish a. couple of things.-
; ,

i

| 10 After the break you have got the subjects of=

~11 Target Canyon and Horno Canyon. Now-Target Canyon and Horno,

.-;

: 12 Canyon, you only list a couple or. three points 'of interest.

j 13 How long do you think that.might take?

14 MR. BARLOW: 'Well, actually there are other ques-

L 15 tions to do with that. This outline was prepared last week

16 'before the ' field ' trip with David Rhifer.,

I7 JUDGE KELLEY: That is a good point. Should wei

I
'

,18 - get into that at all? I am not sure that we should. Everybod3

19 - knows what that involved in a gencral way. It is up in this

; 20 neck of t the woods. We were going to get some preliminary

21 assessment 1 from the Applicants and the Staff.;
' .f| e

~

22
, MR. PIGOTT: MMr. Chairman, if I might address that,

23 we do. note consider that what Mr. Phi'fer . brought to the atten--
' ~

!

- 2' tion of ~ the Board in ilis' limited 1 appearance impacts this issue' ~

,

25. as phrased, and that is as addressed by our witnesses and se
,,

,

1

'._______________________.__.____.__._______._____.____.___..________.__..________._._.________.____________.________.i-_.________ _ _ _ _ ~ _ _ _ _ _ _ _ _ . _ _ _ _ . . _ . _ _ _ _ . . _
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.ghp '4 would' request that we proceed.on the issues as defined and-

2 . .
>

as stated and without -- well, obviously:they can try and cross

3 '

. examine based on whatever knowledge'they may have at the time4

'- T 4E/ they asked.the question, but with respect to expanding the
'

5,

issue to. include anything that Mr. Phifer might have~indi-'

6 .

in the absence of either a threshholc -cated,~I would think that

7 .
. .

.
-

showing by the . Intervenors oria ' determination by the Board that.;

8
.there has'been a threshhold showing, that'that kind'of= con-

sideration is . inappropriat'e, at ~ this ' time. ,

10-

MR. CilANDLER: I think, Mr. Chairman, we would
.

.

J

~
114

share that point of view. I think that we ought to go forward,

12 There was, .a's the Board indica'ted in .it's order, _ the opportunity

. () to-the-Intervenors to make such a threshhold showing and if,

14'
in fact, they somehow succeed then ce'rtainly it may be appro-

! 15
priate to expand this contention.

1.
We do, of course, intend to advise the" Board of

i 17 .

At thisat least the status of our review as time goes on.'

18
time it is certainly premature to suggest when that might be.

,

! 19
As soon as we have some further information from t'he Applicants;

20'
we'willJbe in a better' position to advise you on that.

'

MR. WilARTON: 'We would Just like to comment that* *

'

~22
we would-like to reservelour rights as far as the' issues raised

fm

.k 234

.

by Mr. ~Phifer. We should, at least, have the report from

24 ' the NRC '. Staff regarding'Mr. . = Phifer !s findings and then raise
, -

.c ,

25,

the issues ourselves.
,

(

!

!

,,c . _ -
.. , . , . - . _ . . . __. a _ , . . . ~ , , . _ . . _ , , _ . . _ . _ . _ . . . _ _ ,,_,,_ , ,_. __-. _ .. _ ._,,
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ghp 5 1 So-I would think_at:this time, too, going into

2 cir. Phifer. may:not be app'opriate but I would li?.e to reserver

3 it as' a possible issue and to recall .this witness regarding
~

A '4- y -these: issues'since he is their expert in.this a):ea.

5 MR. PIGoTT: -Applicants-havelno problem with.that.
'

6 : JUDGE KELLEY: -It'seems sensible and counsel, I'

7' think, are in essential agreement. We will go ahead and-try

8 this issue for ~ now on the basis of th'e submissions ~that are
9 now-before us.

4

10 It may be that Mr. Phifer's information would lead

11 to, or'itself constitute, evidence that -- I would.'think that-
~

,

12 the best way to -- the Board itself, needless to say, we are

13'
~

here to look into ' safety issues that are within our jurisdic -,

14 tion and we will look into what Mr. Phifer.-said*and what

15 this-all develops, whether any party wants to raise it or not.

16 But in addition, if a party wants to pursue it and
~

17 wants to call him as a witness, I think the vehicle would bei

18 under this contention 3 whereby some new feature comes out and
i

-19 then you make some~ sort af showing justifying its being brought
I
l' '20 intio :the case. #

! :A.

21
'

,

M R, . WHARTON:. That is correct. That is how we

22 anticipate' doing it. ~

j
r. . .:,

23 JUDGE KELLEY': It seems to me that it woulci be

24 ' simpler and n' eater also1not
~

'

; s_

t. .- , .
.to, : in terms of cross exarnination,

, , ,

25;- to not get into those ma.tters at this time.
,

i <

i:

|
t

- .w,, -. , - . . , - - , - , - - - - , , w--.---,-, -
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ghp 6 1 MR. WHARTON : I h;ree.

2 MR. BARLOW: Your Honor, for clarification, on

3 the Section 3 in the outline and one of the questions in Sec-

() 4 tion 2 are for the next witness,. Perry Ehlig.

5 JUDGE KELLEY: I was going to ask you about the

6 Elmo Dana fault. Is that Ehlig?

7 MR. BARLOW: I think he would be the one to ask

8 about that, yes.

9 JUDGE KELLEY: All right, I think that is helpful.

10 Let's take a 15-minute break and then take up again.

11 (Brief recess.)

12 /////

(-] 13 /////
v

14 /////

15 /////

16 /////

17 /////

18 /////

19 /////

20 /////

21 /////

22 /////
,
V 23 /////

24' /////

25 /////

1

-.
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17 1 1 JUDGE KELLEY: Back on. He are back on the

2 record. Mr. Barlou vill resume with cross .

3 SY MR. 3ARLOU:

( ) 4 Q Mr. Smith, the next section of your testimony

5 af ter I,-a-C-o deals uith geologic features found at trail G.

6 You say that these features on page 13 of your testimony, you

7 say that these features, starting on -- let us s Mrt on line

8 1, page 13, you say they were noted during 1977 by one of the

9 geologists for the California Energy Commission, although the

10 of fsets ucre small, one or tuo f eet, they occurred across

11 planar fractures trending north-northwest, con parable with

12 the attitude of the Cristianitos fault, and they were

(^; 13 therefore suspected of being faalts of tectonic origin.
'wJ

14 Could you tell us how far these features are from

15 the Cristianitos fault? Approximately?

16 A They are about tuo and a half to perhaps three

17 miles , closer to tuo and a half miles , I think, douncoast

18 from the coastal cxposure of the Cristianitos fault.

19 Q Anu they trend north-ncrthuest?

20 L Yes.

21 Q on page 14, the last paragraph, you say, thile
4

22 there are some planar fractures that trend north-northuest,
,-
,

O 23 the dominant strike is northuest, uith some fractures

24 striking --

25 A I am sorry, uhat line are you on?

h
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2 1 Q Oh, line 2 0, is uhere it began. Dominant strike

2 is nortir est, then I am more interested in the next sentance,

3 the trace of a link to the fractures responsible for the

(,,) 4 offsets is about 30 feet, and a northuest projection of them
u

5 intersects the back scarp of the main lands lide .

6 :ou, if the northrest projection of these trail

7 6 features intersects the back scarp of the main landslide,

8 and if these fractures uere caused by f aulting or had

9 tectonic origin, hou would you be able to tell uhether or not

ault beneath the back scarp of the main land s lide?10 there is a c

11 MR. PIGOTT: '2he question of course is compound

12 and complex, but I uan't object if the uitness has it in mind

D 13 and thinks he can give a sensible answer, at cast check uith
(G

14 the uitness's perception of the question.

15 JUDGE KELLEY: Do you think you can understand

16 and respond to the question?

17 TIiE UIT::E33: :Io , I am afraid it is not clear to

18 mu.

19 JUDGE KELLEY: Could you break it doun, then, a

20 little ?

21 IIR . DARLO',7 : Oka y , cer tain ly . Perhaps the next

22 sentence uculd help put it in centext. You say, beginning.~

,o,
i i
V 23 bottora e' page 14, going to page 13, the bedrock marine

.

24 terrace deposit- contact is nec exposed at the back scarp. !:ou ,

25 uhat I am interested in-is how you ana lyze the back scarp of

.

d
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3 1 this main landslide and the north'.:est projection of the

2 fractures, to distinguish uhether or not there uas f aulting,

3 whether the trail 6 fractures ucre of faulting origin or

,

( j 4 landslide origin.
s.s

5 A okay, the question is ha.4 did ue analyze them to

6 determine uhat is stated on pages l ' and 15. We cualyzed them

7 by a comDination of geologic mapping in considerable detail

8 on the ground surface, by the excavation of a number of

9 backhoe trenches and hand-excavated cenches at critical

10 points, and by examination of aerial photographs that were

11 f loun specifically f or this study.

12 You repeated the directions a sufficient number of

77, 13 tirus that I think it implies some significance, and I uould
U

14 like to perhaps clarify that.

15 Uhen those fractures vere identified at the

16 sea cliff, they indeed at the sea clif f trend north-northues t.

; 17 However, the geologic mapping that was done shoved that they
1

18 are arcuate in plan, and curve farther to the ucst as they

19 are traced avay and into the clif f area, and landuard , so

20 that the strike is changing.

| 21 This curvilinear trend in plan coincides uitS the

22 surface and the subsurface observations that ue were able to
,

>
, , .,

(O 23 make, to indicato that they lay along the shear zone of a
|

! 24 large lands lide , large landslide that is arcuate in plan ,

25 and also arcuate in profile.
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4 1 The marine terrace platf orm, which is Sr, here is

2 not exposed in the scarp of the land s lide . It comes very

3 close to being exposed, houever. So as a result ue cannot see

( ,) 4 the marine platform, but uc can see the overlying non-marine
,

v

5 terrace deposits uhich are many tens of thousands of years

6 old, a:1d certainly give us some -- some indication as to

7 uhether there are any planar features that cut those

8 deposits as they are moderately vell-exposed in the acarp

9 itself, and the statements that you are reading from page 14

10 and 15 was intended to describe that no of fsets were found

11 in the terrace deposits overlying the platform, and that

12 farther avay from the margin of the landslide, as uas obvious

(] 13 from the mapping, and the aerial photo observation, no
G'

14 similar fractures or of f sets cou ld be found, either in type or

15 in orientation,*:hich led us to the conclusion that they ucre

16 not faults , but lands lide features .

17 0 Uculd you agree that in California, faulting along

18 fault zones of ten results in landsliding?

19 11 Ue11, if you are talking about the dynamic,

|

20 movement of fau lts causing lands lides , it certainly har been

1

21 knoun to occur . I think if you uish to imply here, perhaps,

1 -

and the dynamics of that| 22 that movement along ' the fault,

| |
23 motion, caused this lands lide , then I '!cuid have to say that' '

i

24 is not applicable here, and would be entirely out of context.

25 The other element about the occurrence --

i
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~ 5' 1 MR. WIIARTON: Mr. Chairman, I. don ' t. believe - the

i .

2 is answering t!w, question as posed to him. There was a --'

,

3 MR. PIGOTT: llow do ue knou until he finishes it?
i

,

4 MR. UIIARTON: -- as to whether hu agreed ~or.

5 . disagreed with a particular statement. -

-6 JUDGE KELLEY: The question was whether }}andsli6es>

7 .go with faults, that perhaps oversimplifies it.
.

;- 8 MR. BARLOW: The question uas ,does he agree that

2

;- '9 in california, faulting along fault zones often results in -

4

'
10 - landslides .

1 11 JUDGE KELLEY: All right,- and .he was in the

.12 process of answering, and_ I think he should be alloucd to4

13 completc_his'ansuer.

14 TIIE UITNESS: Well, it is a grossly simplified
'

.

i 15 statement.. There are many landslides along faults becauso
;

a u

16 -of the weakened condition.of the rock. There are orders of

17 magnitude more landslides where there are not faults,

18 because .of the inherent usakness of the rock, combined with -

! 19L undermining by streams or ocean waves, which -- the latter

i. 20 of which is clear to the case here, and i f you -are talking

21 just hypoth'etically, generally anyp ace in the world, do you
,_\._ _ . .

~ . . ~ ,o

22 see $ lands'lides along faults, and of course that i~s true, but
'

%. _= , _
.

23 I 'uould like to p'oi t out there are many places where faults,
._

v

do!not have7 andslides,,jand more places where landslides are124
,

'

Y ]p
4 . 25 not associated'in any way uith faults."

.

-

i

[g .
-

. .- ,.,

k-

,

# $ , * ** Y ' . *jy

-,-r--,, - ,,,rg,#,, ,-,-~.c,. , ., c m -

\ ;*.' ,
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6 1 BY !!R. BARLOU:

2 0 Is it possible for landslides to cover a fault?

3 A Again, if you are talking about anyplace

( ) 4 hypothetically in the world, of course, that is possible.
v

5 That is certainly not the caso here.

6 0 Does this occur in California, where landslides

7 cover faults ?

8 MR. PIGOTT: I question the probative value of

9 these questio:.s unless they are tied in to the featuren in

10 question.

11 MR. BitRLOU : Your IIonor, in -- on page 15, and

12 in several of these features, the uitness concludes that a l-

/ ~'s 13 though the features could either be of tectonic origin or of
\ )
J

14 landslidu origin, he in all cases concludes that they are of

15 lands lide origin .

16 JUDGE KELLEY: When you say, Mr . Darlou, cover, do

17 you racan -- I am not sure uhat you mean, the dirt just covers

18 up the rupture in the surface, is that uhat you are asking?

19 MR. BARLOU: Yes, sir.

20 JUDGE KELLEY: Jaid could you res tate the las t

21 question, p lea se ?

BY MR'. BARLOU:22
,

kj 23 0 Is it common in california that landslides cover

24 f au lts ?

25 MR. PIcoTT: I am going to object unless there is

.
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7 I some connection to uhat ne are talking about here. These are

2 just questions without any relevance.

3 MR. BARLOU: Okay, I uill relate it to a page

[) 4 in the testimony, then.
v

5 JUDGE KELLEY: All right.

6 BY MR. BARLon:

7 o On page 15 of your testimony, you state, beginning

8 on line 11, quote, "My conclusion from the investigation is

9 that the displacenents at trail G are of lands lide origin,

10 and are not faults of tectonic origin. cons equently , they

11 are of no significance to the SONGS site." End quote.

12 Mr. Snith, is it possible that there could be a

(~') 13 f au lt that was covered by a lands lide , and you -tou ld .not see
V

14 the fau lt?

15 A You mean here at trail G? Decause if that is .' hat

| 16 you mean, I uould have to say no.

i

17 0 nell, to lay a foundation for this, I asked the!

18 question, does this occur anyuhere in California, to your

19 knowledge?

20 MR. PIGOTT: My same objection . I don't think

21 it is. of any value of any relevance to talk about covering

22 up.--
1 o

a t

V 23 JUDGE KELLEY: .iell, aren ' t you -- isn ' t your
i
i

24 question whether these 1,andslides at these points that are

25 Luing talked about, isn't your question 7hether they might navt;

L
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8 I been covered up, whether they might have covered up a fault?

2 MR. BARLOU: Hell, yes, sir, but he has already

3 expressed his opinion that in his opinion it is a lands lide

b) 4 and not a fault, and the question is going to the possibility-
v

5 that it is a fault covered by a lands lide, and to lay a

6 foundation for that, I asked if -- does this occur in

7 Calif ornia, where faults are covered by lands lides ?

8 JUDGE KELLEY: UcIl --

9 nR. PIcoTT: He ansucred that.

10 JuncE KELLEY: I realize that he has expressed

11 his opinion that these landslides were landslides, and not of

12 seismic tectonic origin . I think, nevertheless, a fair

(^) 13 question for you to ask, uhether they might not -- these
v

14 particu lar landslides might not have covered up a fault, and

15 one can guess uhere the answer uould be, but the questica is

16 fair enough, I think, if that is uhat you are trying to

17 ask, and if you are not trying to ask that, then I don't knov

18 uhat you are trying to ask, and you ha l better move on .

19 MR. BARLCU: I am not sure if I ut.derstand uhich

20 question you are ruling on, because I celieve that the

; 21 question that uas objected to uus, does this occur in

| 22 California where a fault is covered by a landslide and everys

O
C' 23 time I asked --

'

24 JuncE KELLEY: Right, and I uill sustain that

| 25 objection because ue are not in the uhole State of California.

<

S
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-9 1 ' We are at these particular points, but I am indicating,56;f27 '

.i

2 you uant- to ask this L uitness whether or no't it is possible

these particuJar points may have involved -lanilslides3 . ,_. ;'

O 4 enet coverea #9 r #1e en e'enee te - 11o >u1e'uee etoe-
' '

BY-MR. BARLOU:

6 Q- Mr.. Smith, is it possible that the northuest-
.

'

.

'7 trending fracture zones observed at trail 6 could be caused-
s

8 by faulting thabwas covered by a landslide?

9 A No.

10 Q- Why do you say _it ie not possible?

11 A. . Uell, on the basis of all- the observations: we

12 have made , from the surface-mapping, the excellent exposure

.
13 in the . seaclif f that was augmented by our trenching, .all of

14 . my obselvations lead me to conclude that these . fractures

15 - and .these offsets are definitely part of a lands lidti.. They

- 16 - ' are not part of a fault. It is not a matter of the landslide
,

i .'17 ' being - _ covering up something~. The mapping in this area is

i

|I 18' very;d'etailed, at very large scale, and shows no evidence of

-19 f au lting . . In most places it shows demonstrable ' positive
_

,

;
'

20 cvidence of no faulting, particularly at the location of the

.

21 fractures.
,

' a
22 ,Everhthing'uc see is consistent.'

- Q'
~

-

23 Q- You have investigated these features at trail G.'

| i
~

,,

| - 24 nave you also investigated the features at trail 5?-
.

|

|- 25L 'A- I doiP t recall whether I have or nct.
,

j
- f

|; c ~ r

|
-

.
'

,
,.

-,"--w-r,, 9-
' '

r ,w-g ,%9,9.-<c-. m,pw,,,m.eq.~ .,ye ,,.,g-,,,.w,e,= . - ,.wm., , my i-
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10 1 Q Are you avare of a letter f rom t! a Calif orula

2 Divisions ofmines and geology --

3 Mn. PIccTT: I an going to object at this stage to

/m 4 goiag beyond the scope of the issue. I don't kno7 of any

5 issue uith respect to trail 5. I haven't heard any kind of a

6 shouing that ue should be expanding this issue to trail 5.

7 T',e objection is : going beyond the scope of the issue.

8 JUDGE KELLEY: The objection I vill sustain.

9 'louever, subject to your making some indication of uhere is

10 trail 5 and how does it bear on trail 6, we are litigating

11 trail G . If trail 5 is in some -- is some possibly relevant

12 in r elationship to trail 6, then that might be a dif ferent

m 13 matter, so with that, could you tell us scmething about trail
(d

14 5?

15 ///

16
|

| 17

|
|

| 18
|

|

| 19
:

I

20

| 21

22

O
'% > 23

24

25
-
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tl8rpl. 1 MR. BARLOW: There 's a- letter fic'a the !

2 California Division of Mines and Geology toitbo NRC
C

-3 Geosciences~~ Branch regarding observation lof possible.

O
4 faulting orDlandsliding. There 's a debate.' whether it 's -

-

~landsliding or faulting at Trail 5, and there'were' field.5

'6 _ trips :made there. I want to know if this witness was onc

7 of the people who: investigated that.
,

L8 MR. CHANDLER: Mr. Chairman, I do object to

9 the characterization of ' hat letter. I don't have a copyt

10 before me. My rdcollhetion of the/ substance :of~.it is

11 somewhat dif ferent apparen'tly than .Mr.' Ba'rlow's.
'

;
.,.

12 JUDGE' KELLEY :; Is ' Trail 51 nearby?- Can you' give us "

,
, ,

..
13 some idea of where Lit's located? ?s

- 14 g 7MRn BARLOW: Yes, Your' Honor.s Ig,is' nearby.
~

,

.
II - It's the next trail in the San Onofre State Park. But

f .

* 16 I've been advised 'that ' e ; don' t have '5ny evidence of itw
i

i 17: being directly linked to the features at Trail 6 and it-
~

18 may.come under the Section 3 of Additional Features. |
!

19 MR. CHANDLER: Mr. Chairman, I have a copy now.

20 I'd be happy if.the Board wants to look at it --

21 we can even make it an exhibit.

22 "In conclusion, it appears that the offset

j
~ 23 feature is cne result'of the intersection of a slip plane-

~

.
24 with~the wall at the arroyo and is not a fault feature of

L 25 tectonic significance." And it continues.

-

I

i.~, y-.~er,w, c,.,w,,-ww,-,.-,,-. ..,-,,..,,,-y,c ,,,y-7.,,, --,,,.,,,,,,ww, v.,_y,,~,-y.._~,,,, ,,, ,,e-,,---vy',-wu,,-~. e.,--w. v.-w,-
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,

1 MR. WHARTON: Mr. Chairman, I believe it would2 -,

^

2 be best if we leave this particular area of Trail 5, what

3 the connection is, not .because of the . letter. I wass,o
'~

-4 already ' going to state .that. It doesn' t_ appear to be

<5 covered by the Trail 6 . issue at this time.-

:

_ 6 JUDGE-KELLEY:' Okay..

7. MR. PIGOTT': I'd like to be.on record as '

s , agreeing with Mr. Wharton.

9 MR. WHARTON: Let us note that .for the record;

10 .(Laughter ) ' n
, . c.

*
.- . s

11 MR.fCHANDLER: In' view of:the opposition of
. .

12 the Applicants and-the Intervenors, I. withdraw my suggestion.

! .

>

13 JUDGE KELLEY: Let~the reporter type thatL

- 14 -in solid c'aps.
< . ,

15. Ok'ay". 'Gonahead.. b
. 3

' ~

-
4

'

16 BY MR.., BARLOW:

17- G The next section of your testimony, Mr. Smith,

18 deals with the Horno/ Dead Dog Canyon offsets beginning on

19 Page 15. You were asked in Question 25, beginning Line 16,

20 "Would you describe the features known as Horno/ Dead Dog Cany ]n

21 offsets." You say, " Offsets of the 125,000-year-old bedrock

22 marine terrace contact exists near the mouth of Horno and

23 Dead Dog Canyons approximately five miles southeast of-the
is

24 site." (T~
O 25 First of all --
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3^ 1 MR. PIGOTT: I'm sorry. Did you say Line 16?-'

W re.you~ reading from Line 16?2 e
,

,

3 MR. BARLOW: .Page 15'beginning Line 16.
'

4 MR. PIGOTT: Oh, I'm sorry. Okay.

} 5 MR. BARLOW: ' Question ~and answer.

6 THE WITNESS: If you'give me just a moment,
,

7 I'd like to read it.

8 BY MR. BARLOW:

9 G Sure,
n ,,

10 A Yes, .I'je,readfit. ,

, ,4.'y , ,

11 G First ' o, f 'all, could .you --tell us approximately
' x ,

12 how'far apart Hor'no and/ Dea'd Dog' Canyons are?
~

i
.

<
~

4 13 A I would say about two miles.

14 G Okay. . Could' you describe 'for us the offsets
.

. . . . ..

i 15 of the-terracd a'nd|tell us whyfyo~utreache'd the.c$nclusion
,

g

16 that these are results of landslides rather than faulting?
,

17 A The' conclusion'wds'the re'sult of-the combined'

18 investigations of the Horno/ Dead Dog Canyon area and the

19 coastal seacliff that included detailed geologic mapping

20 and examination of aerial photographs and . included in the

4 21 detailed mapping is very careful examination of the seacliffs

22 and the canyon walls where offsets at various places can be

23 observed as though they were exposed in trench walls.

24 Figure JLS-U is an aerial photograph - : and
,

V 25 oblique aerial photograph of the mouth of Horno Canyon.

.

.,=--m.s vy. , . _ - . . , - _ . . ,.-,,,,#y9.- ~_. t= vs *- ----vman --e=e- m*-%+r--* s-e 1--r- ,, e *v'r 9$--w-** *
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'4 1 ' Dead Dog Canyon is not observable here. It' s just of f the

2 . photograph to the^right, but we see again the generally.

3 arcuate topography, hummocky expression of.the ground

O
4 surface accompanied by.down-dropped and backward rotatel-- -

5 surfaces typical of landslides. Geologic mapping was able:

6 to ' correlate. offsets of- the terraces with fractures that

7 are: curvilinear both in plan and in section coincide with

8 the margins or internal parts of various landslide-blocks.

9 The expo'sures revealed no evidence of faulting.

10- The mapping of terrace and,be' rock units revealed and

11 absence of f'ulting. . The opography ;and all of the
' ~

a

12 observations together. wa's consisten't with sliding.
' '

. .

13 And, fori that reason, the ' conclusion was

- 14 reached that the ' offsets . are the result of landsliding.

' 15 0i How far-inland was Horno:Can' yon' explored for~
. . e

16 faulting?
'

Horno Canyon was investigbted relative . to the'

17 A

18 disturbance by the landsliding and any'other' features that

19 we could examine for -- well I don' t have a' din-nsion:
1

|
20 specifically and I don't have a map of adequate scale'to

|
21 pick'it off,-but it was equal to a distance -- it was a

,.

|

| 22 distance at least twice the depth of the arcuate features

' 23 that we see in figure JLS-W. And, if I estimate from that,

1 24 I would say something on the order of 1,000 feet, perhaps-
.

'

25 more.
,

1

I

.

r - ----1,._ - - - , - , - --_-__ -w_-__ --._---w--,,-----m,--m--n_A-------,a-_.--._a-----__-a_---__--------------_--------a-.--au,----__-_.a-_---.-,-_----u..-- - - ~ - - - - --
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.5 1 G Therefore, did it not go east of the freeway?

'2 A No.

-3 G Did you examine aerial photos of the marined'
4 terraces on both sides of the freeway?

5 A In' general, I have in the. past, but not in

6 the : context of investigating the landslides at Horno and'

7 Dead Dog Canyon.

8 G You did-not.-

9 Are you aware of en echelon faulting patterns

10 on the marine terraces north of Horno Canyon and parallel-

11 to the' Canyon? o. -
.

.

,

,

12 A No , ; I ' m . not. ' ' '
,

'

13 G On Page 16 of your testimdny, youibegin
n + ts ,

.

. _/ - 14 discussing Target' Canyon offset and, on the bottom of Page 17,(

15 beginning Line 24, you'say, "The' displacements are. chiefly
'. . .

16 dip-slip' no'rmal with minor', apparent horizontal and reverse

17. slip on some shears." ,
,

', 4;

18 Is this the same sort of displacement that's

19 observed on the.Cristianitos fault, dip-slip normal?

20 MR. PIGOTT: I'm sorry. Is the question --

21 it seems to have changed. What is the question, Mr. Barlow?

22 MR. BARLOW: Let me rephrase the question.

23 BY MR. BARLOW:

24 -G Does the Cristianitos fault have dip-slip

O 25 normal faulting?
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1 A Yeah. -

2 O Or-. dip-alip normal displacements?

3 A Yes.

O
4

4- G Is it possible that the dip-slip normal

5 displacements in Target Canyon offsets are of dhe same

6 origin as the displacements on the Cristianitos fault?

7 A I don't know.

8 G Okay. Moving on to Page 18, Line 17, you

j 9 say the gradual dying out upward of the displacements

10 tends to support this possibility of landsliding, I assume,

ratherthanthagof.'f,aultoriginwhichwouldmorelikely11,

1

12 have displacements ^ indicating abrupt, episodic movements.
,

i
13 Then you're asked, "What conclusions do you'

'

14 draw from your investigation?"- You sa "At this time, a,

15 conclusion that these offset's have either a tectonic or
L.

~

... ,

16 non-tecto'nic origin can-be supported.-

17 And then you go on to state that your opinion is
, ,

18 that it's non-tecEon'ic.
'

19 What evidence is there that indicates a possible

20 interpretation of the offsets as being of tectonic origin?

21 A. Well very little, really. The only suggestion

22 would be their discontinuous, linear distribution with

23 individual shears being quite widely separated from each

24 other and'not forming a systematic joint orefracture
:

] 25 pattern,.but displaying vertical offset relatively far

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

1
|7 1 removed from one another.

2 The evidence'against faulting of.a tectonic

3 origin is greater, in my opinion -- and that's why I said4

O 4 the weight of. the evidence supports a non-tectonic origin.. '

5 G Would part,of.the evidence for tectonic origin

j- 6 be the fact that there are -displacements with chiefly
: -

j 7 dip-slip normal displacements?
!

'

8 A . That's part of it because we have exposed in.

i 9 the bottom of the Canyon some San Onofre breccia, a small
'

10 nob that has an orientation similar to the general -trend

11 of the shears that we see and' it exists in that area
)

'

,
. .

'

12 as a stratigraphic ihigh across which the. layers of the -
'

-
, s

13 Monterey Formation wer'e deposited. And it's a rather

! -( 14 sharp, ridge-like~; feature'.- The overly 1ng sediments are

! 15 much softer and incom'petent compared;to the hard and

16 well-cemented San Onofre Formation.
.

*
,

,

: 17 The orientation of the - shears is roughly

18 parallel to this elongate, variedi ridhe, if we can call it
.

19 that. The sense .of slip on either side is compatible with
1

1 20 settlement and differential compaction on either side
!

21 across diat ridge so that the inclination of these minor
,

12 faults parallel to the ridge. These minor shears are such

23 that they dip away from the ridge,_ indicating greater
,

l'

24 movement downward on either side of th'& ridge and less

25 movement across the crest of the buried ridge.
,

4

4

9
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I

8
'

The fact that these shears did not display1

,i

1 2 . episodic type different displacements of overlying sediments

. . 3 of.different age.suggest that the shearing took place
~

: o 4 -over some period.of time-but of a more continuing nature'

i

I 5 rather than as short, jerking, stick-slip motions as' is

~

common along faults.6 ,
,

;

L- 7 //////.
, ,

!
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I It also suggests that ' the downward motion,T19

2 presumably through compaction across this high ridge, ceased

3 at a certri' point in tiime, some tens of thousands of years

O 4 don e know exece1r when. when either no more comgectioneso,

5 could be accommodated by the sediments or there was no further

6 load to drive the compaction above them, because they clearly

7 die out before they reach the ground surface.

8 Added to that are the observation that if one

9 wants to assume perhaps that these a fault, you project it

10 to the north, where we have some exposures across the highway

11 to the cast.

12 Dr. Ehlig's mapping has shown a number of strati-

13
(v'l graphic horizons in the hillside there, which appear to be

14 continuous across the projected trend of these features,

15 suggesting that if it is a fault, it doesn't go that far, or

16 its displacemer.t is so small that it doesn' t offset these

17 continuous horizons.

18 I think that is the majority of reasons that I

19 felt tended to support the non-tectonic origin more than the

20 tectonic origin.

21 Q If these features were of a tectonic origin, would

22 they have been formed by a similar stress mechanism as that
~'

(d>

23 which formed the Cristianitos fault zone?'

24 MR. PIGoTT: I am sorry, but by "similar," you

25 are not putting it in any time relationship; is that correct?

.



y ,
< ;-,

,

,

(
l *

af'. / - f' , ,,
.. ,;

,

, . , . .
-

,

4 - 4 ,,

2767
2, 1 MR. BARLON : That is < correct; only the stress

,
,

2 mechanism.

'3 JUDGE KELLEY: Aren' t stress mecnal.tsms, at. lca'st

1): 4 in some sense, a function of. time?

5 MR. BARLON: Well,'in geologic time, you.have

6 alternation and stress mechanism.

7 JUDGE'KELLEY: That is what I was thinking. of.

8 MR. BARLOW: You could get this same ' stress
*

9 mechanism at different. times, as I understand it.

10 JUDGE KELLEY:. Yes.

11 THE WITNESS: I don't think.you can-really tell

12 here at Target Canyon the nature of the shears.. Their'short,

( }| 13' discontinuous nature just doesn't give you enough information,
.

14 for me at any rate, to decide on what tectonic mechanism might

15 be producing them. Perry Ehlig would be a better one'te

16 answer that, sinco I think he is aware of the features in this

17 map and .the region.

18 BY MR. BARLOW:

19 Q In'your opinion, could these features be a result

20 of wrench faulting?

.21 MR. PIGOTT: I am going to have to ask for a

22 basis of what we are talking about when you are using the
'

23 term " wrench faulting. "

24 BY MR. BARLOW: u

25 Q Were you here yestorday when we discussed the

- .

't

k " p

t
,:m ,
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3 1 definition of " wrench . faulting", with, Dr. Greene?

: . . ..- -

2. A It was a long discussion. I recall that. SOLI

3 was definitely'here.

(f'
~

4 Q As I understand it, " wrench faulting" include --

5 well, looking back at your testimony, on Page 17,'you indicate

6 displacements of dip / slip normal, horizontal .and reverse slip

7 on some shears and, as I recall, ' the definition of " wrench

8- faulting"- included all three of these type of displacements

9 and shears.

10 A Nell, the definition of " wrench faulting"' included

11 a lot more . things than that, as well, depending upon. the

12 context in which one uses it. I don't think that it is proper

13 ba; identify them as typical of wrench faulting simply because{)
14 they have' certain orientations and certain senses of slip..

15- I think it is necessary -- in the context, it is important

16 for us here to know the . mechanism and the structural connections

17 between various features in order to come to 'some conclusion

18 on wrench faulting.

19 0 If you projected the strike of these features to

20 the south, would they extend offshoro?

21 A If you simply projected the direction? Is that

'22 your question?

s q.
U- 23 Q Yes.

24 A Yes. Their strike is oblique to the coastline,

- '25 so any southerly projection ^would take th'e ; offshore. But we

'
4

~- ? .

r ,

t,

. ._ 'b _ .k.
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4 1 only have one feature exposed, as shown on JLS-Z, that even

2 reaches tile scaelif f.

3 0 Okay, thank you.

_) 4 MR. BARLON : I have no further questions of this

5 witness , Your Honor.

6 JUDGE KELLEY: Mr. Chandler.

7 CROSS-EXAMINATION

8 BY MR. CHAMDLER:

9 Q Mr. Smith, at Page 5 cf your testimony, and again,

10 I believo at Page 15 of Exhibit 25, JLS-1, you describe a

11 length of about 800 feet to the longest of the A-features,

12 and I believe you, in response to a question to Mr. Barlow,

( 13 gave some explanation of that longth.

14 Could you, if you would onc more time, explain

15 what the basis for 800 feet was?

16 A In very simple fashion, it was the mcarurement

17 off of one of the maps where the A-features were plotted, to

18 measure their longest exposed length. As I explained further,

19 and as perhaps implied on Page 15 in the exhibit by the

20 Features portions that are identified in the parenthesis

21 as A, A-1, A-2, A-3, tnat this is an additivo length of

22 individual A-features and portions of A-featurcs.
-

t

'> 23 So that there really is no A-feature that is
4

24 800 feet long. There really is na A-feature that is more than

{
25 several tens of feet long without interruption by the B-featuras. {

- _ _ _ _ - _ _ _ _ _ _ . _ - _ - _
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*5 1 Q Are you suggesting that the B-features broke up

4*
-

,

-2 what -was previously a continuous A-feature into separate

3 segments, or rather that the A-features were formed separately

O 4 a=a ere ta" eaattive2

5 A I am not 'sure there -- I don' t think th'ere ever

6 was one continuous , 'long A-feature. The A- and B-features

7- occurred sinultaneously as a result of compression with the

8 almost simultaneous formation of one, so tha't a slight amount-

9 of offset, greater on .one, would cause offset of the other.
.

,

10 As that compressional stress is relieved and -

1 11- 'ac' cumulates, the other feature could slip andt of fset the other. :

; 12 This is displayed'in some of the figures ; not only. in the

{} ~ 13 testimony, but in the exhibits. It is described asL" mutual-

14 o f fse tting. " The A-features offset Ehe B-features, and vice

It is a mutual offset, and' it indicates a number of15 versa. ,

'

16 episodes of readjustment of the San Mateo formation to .

|

17 compressive stresses.

lg Q Just to help me out for a moment, if we look at
-

19 Figure JLS-N anc1 We locate, say, feature A-6, which is up

20 on the upper left-hand portion near Number 84, do-I understand

21 you to be saying that you would not trace A-6 as a single,

'

22 through-going feature to whero_ A-6 appears at' the bottom to

23 the right of the word " excavation?",

24 - A Yes, that is right. At this scale, it would appear*

23 to be continuous, but at much. higher $h.agnification it would not
!,

!

I'
,

a

.

:
.

''
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6 1 be,' and I can explain that .by firstiroferring you to Figure;

r, ) "; r ,>
,

,

-2 ~JLS-P'.in my testimony,'which is a photograph of an A- and.B-e

3 feature.

() 14 Now, the white ' streaks that you .sec. in ,the photo-

i

5 graph that are parallol to the ' bottom of the figure and trend
*

! 6 from left to right, they represent a. B-feature.
.

! 7 The diagonal white streaks that you see going from
:

I 8 the upper left to the ' lower right represent an A-featuro. You

9 can see1at the intersection there, which is an X-snaped or .

10 cross-shaped intersection, that the boundaries or the A-featurc .'

11 do not exactly match -- the A-feature above. the B-feature :do
4

'

12 not exactly match across 'it, indicating an offset, a right
4

(}- 13 lateral of fset.

14 But if you look at the B-feature, you will sco that,

15- as it passes the A-feature, it doesn' t exactly match, either.
,

16 - So what this indica'tes is, there has been a series of mutual'

17 offsets, of first A over B, and B over A, and the latest-

i 18 rmovement, as indicated here, would be, 'the last shift or

19 . a' justment here was such that B offset A.-dj

| 20 Now, that is not the case at all ~ intersections ,

[ 21 but' there are many intersections where -B of fsets A.

22- Q So, in short, at no time--- if we are looking,.

O 23.' for example, at JLS-P, at no time was the A-feature depicted
,

24 here a single, through going featurc?'j

25 A- Yes, I ' think that is correct. , '
.

' %,
,

I
*

,,._4 . . . . - , _ _ , . . , , . _ . . _ _ , - . , , .,__._,_,.,~,,_-_-_,,,-..,_.:__/ , , . . . . _ _ . . :% - , . . ~ ,_, , . , , , , . . , , , , , . _ ,
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7 1 Q On Page 6 of your testimony, you mention areas

2 outside the San Onofre site at which the A- and B-features

3 have been found. I believe, in response to some questions

() 4 by Mr. Barlow, you drew on, or you made reference to Drawing 25

5 of JLS-1 and indicated two additional areas in which these

6 A- and B-features were found: Areas 3 and 4. Is daat :orrect?

7 A Yes.

8 Q We located Area 3 approximately at Number 13; is

9 that correct?

10 A No.

li Q All right.

12 A The Number 3 area would be a circle having a radius

('j 13 of something on the order of a quarter mile. That would be

14 on the ridgecrest of the ridge that is north of that Number 13

15 you see on the map. It is the ridgecrest lying between San

16 Onofre Creek on the south and San Mateo Creek on the north.

17 It is a northeast / southwest-trending ridge. That ridge is

18 crossed by a pair of lines with dots along it on this map,

19 which is the transmission line, and where it crosses the

20 crest of the ridge, there is a vicinity of about a quarter-

21 mile radius where a number of A- and B-features are exposed.

22 Q That would be just northeast of Elevation 100?

23 A I am going to challenge my eyesight here, now.
''

24 0 Or is it at the 200-foot elevation?

25 A Oh, no. It is up on the crest of the ridge,

.

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

8 1 generally above Elevation 300.
.

2 Q Okay.

3 A It is not down on the flank of the ridge at 100,

(m) 4 or where the Numbe-a 13 is.

5 Q Okay. And Area 4 was essentially northwest of the

6 word " San" in " San Onofro?"

7 A That is right, and below the letters "BM."

8

//////
9

10

11

S
. 12

?.t

(~) 13
x,

14

15

16

17

18

19

20

21

22
,,

- 23

24

25

t
._ - . _ _ _ _ , _ . _ _ _- . ..
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. GilP l' I 'A It is up on the crest of the ridge generally- above .

2' elevation 300. It 'is -not down on the flank of the ' ridge at '

3 100 or where the. number 13 is.

_ (f 4 Q , But Area 4 was essentially north of the word [ San

5 in San onofre?-

6 A That is right, and below the letters, B M.

'7 0 Now I believe'in JLS-3 at page 3 under the paragraph,

8 " Description of Investigation," you have a number of items

9 identified, the fourth one being, mapping of features in
~

10 San Mateo formaticn at two areas outside of site property.
~

11 Does that have refer'ence to Areas 1 and 2?

12 A yes.

-(} .g : Does JLS-3 represent a repor't prepared . by Fugro13
~

'14 forLsubmission to the Nuclear ~ Regulatory Commission?

15 A' Yes.

16 -Q That is also true'of"JLS-1 and 2?

17 A ~Yes.

18 Q 'Were Areas 3 and 4 ever identified in JLS-1, 2'or ] ?

19 A 1h' don''tbelieveso.
- 9

.

20 Q" can yo6'expl'ain why those areas were not incidded?
. y

.
'

. . .

21
.

J A. i No, I}d6n'tknowthereasonforthat. It would be
.

spehulaMion|o*mypart. 'We were not aware of the features at22

O "n +
23 that time,' pa'r.ticularly'in Area 3..

e ..
-

.When~werd the Arba';3fand 4 identified, if you know?
. ,

g ..

" J 24| | j Q ..

25 A. I don't know exactly. I have observed them on two,.

i

_ _ _ _ _ _ _ . _ . _ _ . . _ _ . _ _ _ _ _ _ _ _ . _ . _ _ _
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hp e. 1 or three occasions in thict_ vicinity. The last' time was in*

2- -early'this year. The earliest ' time would have. been in the pre-

3 . ceding one or two years.

O- 4 o me voer amo 1edee ee the existe=ce er ^rees a
-

5 and 4 ever.provided to the Staff in the form of a report or

6 'the SFAR, Applicant's Exhibit No. l?
'

7 A ;I am not aware that it was. -We never prepared a-

8 report on it. 'Fugro never did. I was never involved in any
-

6

9 report preparation. The observations there were essentially

| .10 of a confirmatory nature. -The exposures at 1 and'2 were really

11 excellent and I saw no reason-to prepare any reports regarding-

,
.12 them.

:

: 13 Q Were Areas 3.or 4~ trenched at all?

14 A No, only insofar as the access roads for the trans-

| 15 mission lines would represent excavations to-expose them.
.

16 Q But not deliberate trenching with respect to A and
_

'17 B. features?

'

18 A That is correct.
''

19 o' You talk about the ages of these features in your
<

- ,.

! 20 testimony,,for example pag'es 9 and if you look at page 2,2 of

| 21 JLS-3. Is it fair _.to summarize your conclusion that the
~

! .
* -

,.

22 A, By, C, f D features, are- capped - by the - 120 or 125 thousand-year-
.,

23 old marine terrace?'> - -

'
'

' ''> ;;~24 A ' Ye s . - >

'
25 o Is that true at all' areaa, including Areas 3 and 47

|-

4

8
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ghp .3 IJ A ItHis'certainly true at 4. I don't know if it is

2 true at 3 because that marf ae terrace platform doesn' t~ exist ~

4

3 ~ t 3 and we have not tried to trace the features to the nearesta ,

(
'

4 -location of the terrace platform.

5 Let's see, you asked me.~about 1 and'2 as well;.is
,

i

.

6 that correct?

i '7 Q Yes. ~

8 MR. PIGOTT: -I am:sorry, didn' t -you start by sayinc

' ~

I have lost the thread of this9~ that l and 2 were capped?

'

10 questioning, Mr. Chairman, I am.sorry.-

'
11 MR. CHANDLER: Well, the question was,- IIthink,

12 quite simple. ILjust' wanted to.. assure that in all' areas we |

13 are talking.about the same? thing.
,

14 -MR. PIGOTT: Okay.

, . 15 BY MR. CHANDLER: .i

V -

!
'

16' Q was any dating. work done in Area 3?

17- A no . .
~

E :18 Q Page 10 of your testimony, just one final ques-
~

|
| ~ 19 tion,.you~havelused the word,. joir . on a number of occasions
t.

. a. n

20 in your 'testimonyfabd in' $our ' response to a number of
4 .. e

21 Mr. - Barlow's'' questions. '~Could..you first define a joint?
s' ?

,

22 A'' Yes, I cani' A joint is a fracture across which
~

V :(}
| 23 there'isilittle-oreno dislocation parallel to the orientation
:

~
*

' 14 of: the f.ractu're. - 1

:

|- 25 . 0 No offset?
I'

|

| |>

_ , _ . . . - . ~ . , . . - - _ , _ - . , - , . . . . - , . . . . . . . . _ , _ , _ . . _ . . _ , . , . _ . , , . _ , _ . _ , _ , . , . . _ , . - - - . ~ , . . - . _.
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ghp 4 A LittlA .sr no. In a very strict definition accor-

2
ding to some glossaries and textbooks, joints are defined as

~3 ~ but in structural geologic textbookshaving no displacement,

O.' 4'

that address joints in the field, particularly conjugate-joints; ,

it is not -- that is.not a practical definition. There will
,

6
always be a very small amount of displacement along joints.

7
There are different kinds of joints, of course.

'

8
Conjugate-joints, in particular, are formed by compression.-3

,

That compression and the subsequent yielding to produce the
;

10
cross-shaped intersections-are implicitely. indicated so it must

11
be sheer or offset. -The question is,-is iti a small amount.

12
-Q I have just'one m're question. I am afraid I amo

( going to take you.back to the: length question one more t'ime.

14
'

I believe you responded a> Mr. Barlow that in certain-areas
,

15
trenching is-either impractical or just impossible; is that

.

'

16
| . correct?

; A That was north of the site to trace the A features,
I

18
: yes.

- p
! 19 - - -

c -'Q- 'Given;a, lack of ability to trace features in cer-
,

| #
20 ' '

.

tain;are.as,' wha ~t, a,ssurance do you have that there may not be '
.c e

i
21 - ^ -

someoffsetbelow}alevel,whichisobservable? That is to say,

22
i -

I think we'h' ave heard-testimony on other features that we have
e-

, , -

.
been considering in.this proc.eeding where certain surface

.
; ,.r 1>

e24 T ? - . , ' ' i'

sa'manife$tation just doesn't exist.'

I

L 25
[ A~+- Pturt' OE the reason is that the motion on these

~

L
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-ghp 5 I features is strictly horizont51. There is positive evidence

2 against vertical so:that the, kind of comprecsive forces that

3 would tend to cause displacements are.being exerted over a

4 large-area and that' movement'on an A-feature at one location

5 ,would be observable at another' location.
~

'6 Let me.put it.this:way. The movement at one part'

7
. of 'the A . feature should resultiin movement- at another p* rt of

I the A feature-so that when you.are able to put.a cap on'that
9 movement as represented by the 5-E, then you'can effectively

,
10: preclude any. motion having occurred along that feature anywherc .

11 One would.not expect to' find no movement on.part
12 -of'an A feature and sub-mov'ement on another part of an A featur~

e.

h 13 MR. CHANDLER: Thank you; I have no further ques-

14 tions.
~

15 JUDGE HAND: I have one question, Mr. Smith. I

16 have lived-~in California long enough-to know that slumps,-

17 slips and landslides get into the headlines every so often.

18 ~

Highway 1 falls'in,-a bunch of houses on the top o'f a sea
a. v.

19 cliff dtartfd[oNn toward4 the seashore and maybe it'is inland
|-

i
-

20- fr h the= seaside.'
-

'

':
. ._,~-.

'21 d TI$ese; nuclear. units are nitting in an area that
)

22
apparently is prone to.' slumping in some sense all the time.

~

; ' .

23 What assurance do we have that the whole site isn't-going to
i,, ;- w '

< , .

-
'

'24 ' ' slump?
'

25 '

, . WITNESS SMITH: I think that is a very pertinent.

'

.

- - - ,-- , ...~r, t --e y 6 - w- , , , = c e -+ ~se3- * w - e-* , e, +p , - -e
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ghp 6 _ question. .The evidence at the site as depicted by the
a

2-

San Mateo-formation and the S age 5-E marine terra.ce platform
3.

indicates not only has landsliding not been occurring except,

O- 4
in a'very gross regional sense as Dr. Ehlig has described, but ,

'

it certainly hasn't been occurring for in excess of 125 thousand

6.

years in response to whatever forces may be_ continuing _to work
-7

on this region of Southern California, be it tectonic. forces 4

8
or heavy, rainfall which is the mechanism, together with gravity ,

that is' responsible:for:most'of the sliding. ,,

,

10
Secondly we have a formation'that_is quite solid.

~ '

It is very firm. It is an' excellent' foundation-rock for the

12
'

.

site. There is abundant' evidence of no landsliding involving
1

(f that rocN at the' site.or in the immediate vicinity.
14

The landslides that you refer to inJthe region
.

clearly are occurring where the softer portions of the sedimen-;

16 -

tary section represented by the Capistrano formation and the
|

! 17
Monterey formation are undermined along the coastline or along

!
18

the _ gullies by .e rosion, . either' due . tx) the ocean or streams.

19 -

<Also the gravity needs some topographic relief for,

the groundIto move-.in the form of a landslide. We are in an

( 21
area offlow relief', both along the coast on shore as well.as

~

.

'. . 22' 'off shore.

23
As I, indicated in my testimony the first day, the

,
<

,-
,

.

'

slope of'the sea floor for several miles out to'the edge of the-

,

25 shelfLis~veryvbryflat, only a percent or two of slono-

- __._._..__ __.._ _ ._.__..__._._____._._,_.
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1ghP So there' isn' tf really anyplace' for anything 'to go

2 _and really no= place for it to come from.
~

3 '

The Chairman just aske'd me if I could~ JUDGE HAND:

; () 4 callla three-minute break'. I-thinkEyou have answered my ques- |
4 1

5
tion and we will be-back in just a moment. Thank you.

- 1

'

. (Brief recess. )
7 JUDGE KELLEY: 'Back on the' record.
8

I.have just one question, maybe more, for the
l

9 '

reassurance of the record. .You' testified that the A and B
4

10 i

features were-125-thousand-plus years according to'the locatior |

II of the marine deposit, I believe, a marine terrace. ;.

- 12
I don't-know that we need to get into any elaborato

t'-) explanation, but does the record and perhaps your exhibit set
N 13~

,

forth the age dating technique that was used here?

15
- WITNESS SMITH: The age dating technique for the

i A and B features?

17
. JUDGE KELLEY: Well, to get to the 125,000, right.

i 18
You explained that-the carbon technique didn't work past 30

.

19
thousand'or so 'and.you mentioned a couple of other techniques,

20 '*
~but. what techniquef w'as used to establish that date?.

. .
--

21 '

MR..PIGOTT: : Excuse-me, Mr. Chairman, I.think that'
.

-e.; . ;(
22 will_ prob, ably be established by Dr. Roy Shlemon, whose testi-

+

~ -23 I

f mony does go to.the age ~of=thoseiterraces. I won't answer for
' .j .

.

t . ,

' ' ' ' '

,,

24'
-

!

the witness but I believe he does rely on that testimony.

25 -

WIhhESSSMITH: That is correct. '
.

2

. . , _ . . . - . _ _ .- . . _ . , _ . - ~ _ . . _ . _ . . _ , - - . _ , . . . . , . , , , , . _ , ~ . . . . . . , _ , . . . , . . _ . , , . - . , _ _ - - , . . . .
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Ighp 2 JUDGE KELLEY: You do look to Dr. Shlemon?

2
WITNESS SMITH: Yes.

3
JUDGE KELLEY: Fine.

7s
4() WITNESS SMITH: My testimony did not directly des-

5
cribe all the techniques.

6
JUDGE KELLEY: I knew it didn' t and I just wondered

7
whether that was coming and now I know. So thank you very

8 much, Mr. Smith.

9
Do you have redirect or will you have redirect?

0
MR. PIGoTT: I would like again the liberty of the

11 evening recess.

12
JUDGE KELLEY: Very well, you are excused, at least

c' > 13
r ! for today.

.

14
(.M r . Smith leaves stand.)

15
JUDGE KELLEY: Do you have your next witness here?

16
MR. PIGOTT: Yes, I do.

17
JUDGE KELLEY: Why don't we go ahead and at least

18
get through the overview part and I don't know -- well, we will

*
19

see where that takes us. We are prepared to go for a while yet

20
this afternoon bu t not too terribly long.

21
MR. PIGoTT: I will call as Applicant's next witnes s

22
_ in order Dr. Perry Ehlig; actually recall Dr. Perry Ehlig to

>

'3~

the stand.
,

24
/////

25
/////
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ghp 3 I Whereupon,

2 PERRY EHLIG

3 was recalled as a witness herein, and hav.irg been previously ,

() 4 '

duly sworn, was examined and testified further as follows:

5 DIRECT EXAMINATION

6 BY MR. PIGOTT:

7
Q. Dr. Ehlig, you were previously sworn. - Would you

8 identify yourself.forLthe record?

9 =A Yes, I am Perry L. Ehlig.

10 Q And you did,~in fact, appear earlier and testify,

11 on another issue before this board?

12 - That'is right.
'

3.

13(} Q. Do you -have before you a document' entitled, .<

,

14
_

" Testimony of Dr. Perry L. Ehlig," consisting of-'four pages of

15 questiens and answers and one figure entitled, PLE-Q? Do you

116 have those before you?

| 17' A Yes, I do.

| 18
| Q Do;you have any corrections to make in either the,

- 19 text orfthe fi,gure? '
.

t ~

I don't./
?

| 20 73 No,
,

| -

'

Q- And ii you we,re asked those questions, would your21
~. s

L C).
answerkbethe[same,today?22'

23 ;3,; Yes, they would.
> .

24 MR. PIGOTT: I would ask that the identified testi-

25 mony o f' br'. Perry L. Ehlig be admitted as evidence in this
!
,

4

- ,- +- r - , ,- , n.. a, w~er-.,.-n y rm., ,,w,., , , , .g, ,m7,,m,..g , w, ,--g- ,4 v-g ,m.-,ng, y,
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ghp 4 I proceeding.

2 MR. CHANDLER: .No objections.

3 JUDGE KELLEY: Hearing no objections, so ordered.;.
.

4 MR'. PIGOTT: I.might note that all of this-testi-

5
; mony.has been previously provided to the Court Reporter and has

6 been' copied into the' transcript to this' time.
.

7 JUDGE KELLEY: Yes.

I BY MR. PIGOTT:
1

9 Q Dr. Ehlig, do you have a general description of-
,

10 the testimony you are presenting at this time?

11 A Yes, it deals with the E and,F f'aults.

12; 0 would you proceed?

13 A This.is the Figure'PLE-Q and it is taken from my

14 1977 geologic map which I understand is in the FSAR.

15 The plant site is located on the coast. The E faul t

16 runs along this line and the F fault over here. The F fault,

17 can be mapped relatively accurately for a distance of approxi-

18 mately 2,000" feet.
.

t
19 -'9; It[has dropped down the unconformity or contact

20 between the Monterey formation and underlying San Onofre braccid

21 approkimat.ely 25' feet.with the west side of the fault down.'

,

,

22+

The. fault. strikes approximately north 15 degrees-

;23 w e s't .
2 , < - -s

, , , , i .- .

24 The fault is well exposed in this area where

I 25 quarrying of' sand which forms the base of the Monterey has

_ _ _ _ _ - _ _ _ _ _ _ - - - - _ _ - _ _ _ _ _ _ _ _ _ _ - __- - .- - - - = - - _ - - _ - _ - _ _ _ _ _ _ _ - . _ - - . _ _ _ _ _ _ _ - - __-__- _..
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ghp 5 exposed the unconformity between the Monterey and underlying
,
~

San onofre brace'i' .a

3
The quarrying operations have removed the sand

es
! 4-

's J right to the unconformity and at the rear of the quarry face-

5
the fault itself is exposed and then above that quarrying has

6
again removed the sand to the base of the unconformity.

7
The fault plain that is exposed has slickened sides

8
in various directions but predominantly they are down-dipped.

9
It is a normal fault which dips steeply to the west and again

10
it has approximately 25 feet of displacement.

11
The fault cannot be traced at least on surface

12
exposures beyond the point indicated by the pointer here where

e' N 13
! I the most northerly exposure of the Monterey formation occur.

14 .

Beyond that it would be entirely within San onofre braccia

15
where, last seen, it has a relatively small displacement, less

16
than 25 feet as far as its_ displacement of the unconformity

17
and there is no expression in the topography beyond that point.

18
To the south of its occurrence in the quarry 1

19
it is overlayed by non-marine terrace cover that rests above

20
the 125-thousand-year-old erosional bench of marine origin.

21
The E_ fault is approximately 2 000 feet further

west. It can'be mapped relatively accurately for a distancec.

- 23'
'

,

of a little over 4,000 feet. Again, it down drops, or in this

24
case, it.down drops the unconformity between the Monterey

25
formation in the San Onofre braccia down on the east side.
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Ighp 6 So it is just-the reverse of the down drop on F. fault.4

2 The bnconformity does not extend to;the fault'on

3' the west side so it is-necessary to project the unconformity ~

4 'from exposures further.to the west along the flank of the hill.

5- When those are projected' upwards and then distances taken be-

6 tween the unconformity on either side of:theifadlt, it would

7 be between'300 and 400 feet of' dip separation.
,

' I The fault dipsE eastward. It'was exposed in a trench,

I in a. trench that runs across a ridge here.- The.-trench-exposed

10 two possible traces of the fault. One.was rather steeply

11 - dipping to the east-and the,other one was dipping to the east
12 at about 45 degrees.

.

O I3 That particular trench was cut in an area wherer -v
14

.

there|is.a marine bench, wave cut bench, which has some gravel

15 on it -- some.old marine gravel -- however, it seems not to be

16 in place, but there is a well-developed soil horizon that is
!

l -17
| rich in hemotite on top of the bench.
I

' II 1The soil horizon and the bench appear to be un-

19 distugbed'b'y faulting. Th'e bench at that location stands at

- abbut'3'6,0 feet abo e-sea 5.leEel.2Q
,

-

| 21 Marine bench at that position is probably,on the,

22 order' of '300.thousand or more years of age. Dr. Shlemon can
-

,23 'go. Into tihe . basis for : this. ' .Very roughly the coastal bench has-

24 been dated at approximately 125 thousand years old.
,

I
'

25 In using sea level curves based on oxygen isotope

, -

4

-, ., ._..-.y , _ . , , , ..--..m. , , . , _ , . , - , , , . - - . . , . , -_._.3, ,r-.,_-_ m.,_ . . , . ~ , , , ,
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ghp .7? -- Edeterminations,.the. previous high' stand and sea level, almajor
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2 -
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-

-<

| one, occurred at -what is called Stage .9,' which. would be approxi --

1

cmately 300 to 350 years ago.

) 4
Another stage is Stage ll, which is about 400'to,

. 1

-5 450 thousand years ago. ;
1

| 6
The stacking of marine benches in this area'sug-

.

7 ~

gests that this bench wouldLbe at-leastLStage'9,'andiconse-

I'

.quently at~least 300 thousand years old..
1

I'~

As oneifollows the fault to the north,'there are

10 no other marine benches that it crosses. However, there is no

i 11
; topographic expression whatsoever along it except that.which is
a

!- 12
{ due to erosion or soft parts of the Monterey formation.
1

13'() When one goes beyond this point'there is no ex-

| 14
pression of a fault along here. However, further west there

'

15
is another area where a small amount of the base of the

I0 Monterey formation has been down dropped.'

L 17 In my original mapping I projected a fault across

18 to that point', donnected with that one, and then there is
19 another1veSy smallt spot of' Monterey far over toward- San onofre

'

i T ,

. 20 - Canyon and' !I . projected' time area to the west of it is up and I
'

projected thetfault,over.,to that..
, s ,,

,

22'- 'There is on1y one natural cxposure of the fault.
~

~

' ' '
' '

> - - 1'# 23 ''
.

Th'at is on thistridge. ;The: fault' dips steeply to the east, .

#

24
; It has slickened sides on the fault surface'which are' trending

! 25 down dippbd, so again I concluded it is a ncrmal fault.'

1

+

* y-' Mv,tym A m---e'r ca e r- w e v .m % -p , --*m =n y rw y ,*-s-a*, r y y wr mar-m - = w - e ,+ --m weew-r - ewi w3,.v- ...e--pu -v + w v w ew e---te$r.- ,-ww--e.=%,,-em i- rw
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T22 1 We cut a trench through this area. It exposed

2 the fault, but because of the very deep weathering, the

3 slickensides were not preserved, and we were not able to cet

g.(,) 4 any data on the direction of movement along that trench. That

5 was also true of the other trench I mentioned. It was not

6 p >ssible to get information on the direction of movement.

7 The combination of the two faults indicate a

8 small block of the San Onofre breccia has dropped down. It

9 would be what we might term a Groeben st'ructure.

10 The dating on the age of the faulting is fairly

11 open between about the age of the Monterey, which in this area

12 is 14 to 15 million years old, fairly precisely dated by micro-

{ '; 13 fossils, and the terrace Ulat I mentioned, which is probably

14 older than 300,000 years.

15 The best estimate as to the age is that it probably

16 is about the same age as the Cristianitos fault; within the

17 age range of 4 to 10 million years ago and may well be the

18 result of bending down of this area during the early stages

19 of development of the Cristianitos fault.

20 The Cristianitos fault started by slippage along

21 its base, along a bedding plain, and then propagated upward.

22 It is very common, when landslides do this sort of thing,

23 that there will be cracking along quite a few traces near'

24 the ground surface as the ground surface is stretched, as

25 the material starts to move out, and then one crack will

__
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2 1 propagate to the sur' face and become the main slide, head, and.
~. ,..

. l2 the others thEt are most 'upslohe fbok it'will be simply be'

3 abandoned. That is one possible .way in whi'ch this may have

'4
.

formed.

5J MR. PIGOTT: The witness is tendered-for cross-
-

6 examination.
.

7 MR. WHARTON: Mr. Chairman, we would'like to do

8 cross-examination tomorrow, so that we could do it all at one

9 time. Mr. Barlow indicated to ma it would be at least an hour.

10 He has been cross-exaraining all day. It is 10 after 5:00..

11 I would suggest we do it tomorrow.

12 - gupag.EELLEY: Well, the Board, too, needs' to save

,{ } 13 a little bit for this evening's activities.

14 MR. PIGOTT: One minor thing. 'I.believe.5na would

15 like- to reflect circulation to the parties 'of the' forms of

16 the stipulation of issues with respect to' emergency' planning.

17' JUDGE KELLEY: That would be helpful, and then

18 perhaps you could stato exactly who stipulates and ---

9 MR. PIGoTT: I was looking for Mr. Casey, who has

20 to do that.

21 They will be circulated if we need further

-.
22 explanation on the record tomorrow morning.

.

''/ 23 JUDGE KELLEY: Yes, I think that would be okay.

I4 - I might just state for the record that we are

25 going to adjourn now and come back'here at,7:30 for a continua bion

i

,

s
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3' of our limited ' appearance. session of the_ other day. The
i

3 . . ,.

Board'will be here. WillTO..c liave the~ pleasiire of your company,

3- Mr. Pigott?

4 '

MR. PIGOTT: There will be representatives ~ from

5 the Applicant.;

6 MR. WilARTON: I believe Mr. Carstens will be.here.

7 JUDGE KELLEY: Okay. And.Mr. Chandler, we can

I~ count on you,-I know?

9
MR '. . CHANDLER: You.can count on me, Mr. Chairman,

-
:10 and Mr. Rood will also be here.

[ 11 JUDGE KELLEY: LFine. Ifore'is Mr. Casey-now, if
.

12 he wants to talk a bit about his stipulation.

.. O ' an c^scr: ar cheirmee, 1 view or the aect toa

14
| to- just submit' this thing, I did want to come back on the

15 record and prcsont'the Board and the parties with the result

16 . of rather lengthy' negotiation on GUARD's and the Applicant's,

17 -stipulated contentions..

~18 JUDGE KELLEY: Yes. We nood to have on the record

I
19 just what these papers represent and where we are, and so

j 20 please do tell us .
I

21 MR. CHANDLER: Could we go off the record for-a

22
,

couple of. minutes, Mr. Chairman?

23 JUDGELKELLEY: Yes.
!

24 (Recess.)
,

25 JUDGE KELLEY: .Back on the record.
.

3

F

'

-
,

. - . _ . _ . . . - . _ _ _ _ _ . _ . _ . _ _ _.____..u,__ .;..._._,_... ... _ _ ._._
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4 I MR. CASEY: 3hr . Chairman, I' have presented the

2
~

parties and the Board with two forms of stipulation on GUARD's

3 contentions.
< ~s() 4 Let's go back a little bit.

5 GUARD was basically agreeable to the proposed

6 consolidated Intervenor's contentions which we proposed at

7 the final pre-hearing conference but wanted to have more

8 opportunity to review them.

9 They then filed a brief, their earthquake brief,

10 and attached to it revised contentions, and then that led to

11 further negotiation, and the product of that negotiation is

12 now in front of you.

{~', 13 The first form of stipulation is a form of

14 language which is agreeable to Applicants and GUARD.

15 JUDGE KELLEY: Would you differentiate between

16 the two documents? Which one are you referring to?

17 MR. CASEY: Nell, there is one document in front

18 of you which shows that it is a stipulation only between

19 Applicants and GUARD, and the other document, almost identical,

20 indicates that it is a stipulation between Applicants and Ole

21 Nuclear Regulatory Commission.

22
.

JUDGE KELLEY: Line 4 has typed in, "NRC," or

/ i
' 23 Nuclear Regulatory Commission.-

24 MR. CASEY: Yes.

25 MR. CHANDLER: That is an error.

.
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With[a;llduerespebts;
,.

'
,

Mr. dhairman, I _carknot speak5' I

2 - for the Commission. I can spe'ak(Ior the "Cominission's Staff.

3 .MR. CASEY: I stand corrected.

4 -JUDGE KELLEY:- Okay. Go ahead.

5 So. one form :is acceptable' to you = and GUARD, ~and
~

0- the second one is acceptable to you and GUARD and the Sta'f f?

7' MR.'CASEY: I am afraid not. The second form is-

8 acceptable to Applicants and the Staff..

9 So there .we are, Mr. Chairman. We are asking for

10 the Board to resolve this quandary.by. Order.

11 JUDGE KELLEY:~ Well, let me just,thank all of you

12 who were involved for your efforts. I think this is a useful

O '3 step toward getting to where we need -to get, and we willido

14 what we need 'to do.

~15 MR. CASEY: One more thing.- The'only difference

16 between'the two' contentions as far as Applicants are concerned

17 are semantics. We think the first ' contention means the same
.

18 thing.-

19, JUDGE KELLEY: Fine. Now, I do not understand

20 you to have been involved in' these particular discussions. Is

'

21 that correct?
i
*

22~
_

MR. WHARTON: No, I have not, Mr. Chairman.

i- 23 JUDGE KELLEY: And what you would like is what

M we have before us from. you, and there probably is some overlap

25 between the two but, in any event, you were not involved in
*

.

I

.

, ,
. ,

.
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6- 1 these 'negotia'tions? - [ ' ' '* '
'

> ",

2 MR. WIIARTON: . No . - ( ;
~

3 JUDGE KELLEY: Okay. There is one other f thought.
~ 4 IIere is our' problem: Tonight'we are having this session, as

:

5 you know, and we had a gentleman from ouk Docketing and Servicc

6 - Section h'ere to run. the sign-up sheets and help us, . generally..

7 IIe went home. Does:anybody volunteer?
'

You saw a hand raised? 'Oh, fine. - I. appreciate8. -

9 it very'much.. Maybe we can get together. We will be here

10 a little before.7:30 and figure out the logistics.

11 Thanks a lot.

12 -MR. CIIANDLER: P . T. Barnum was right.

13 MR. PIGOTT: I think that 'is-the-responsibility-
A'LJ

1

14 of NRC Staff.
.

} 15 JUDGE KELLEY: That was meant in jest.

16 . MR. CIIANDLER: Mr. Chairman, just for the record,.

17- I have one request to make. I am sure'my colleague, Mr. Ketchen,
,

18 cppreciates the notoriety he continues to get.

i 19 JUDGE KELLEY: IIe withdrew.

20 MR. CIIANDLER : Yes, sir; several weeks ago.

.

21' JUDGE KELLEY: .I am sure, by the end-of the case,

, . 22 we will have him removed from all the service lists.

23 I think we would like to start a little late

24 tomorrow, for the simple logistical reason, we are going to.

.

25 be working here tonight, we don'tfknow how late, and a.corple

, -

. * g

L
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1

1- 'of us are, flying tomorrow night and have some packing to do,
2-

.and so'on. 'How about 9:30 tomorrow morning'as.a starting time
'

3
n -

,
g

'here?
.

4 ;:, ;

- Okay, thank you.
5 e

;. (Whereupon, at 5:18 p.m., the hearing was adjourned
'

4 6'

|- . and was -sche'duled i to resume -the following day, Thursday, July 2 ,- ;

7 '
,
'

-1981, at 9:30 a'.m.)

8
j ..

9
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