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I UNITED STATES OF AMERICA' ~ ~

2 NUCLEAR REGULATORY COMMISSION.

[~} 3 -_ _______-__.---- - - ---X'
~

1, , 'v es. . ,, .. < :
4 In ',ne Matter off - > :a-

* ' *

. _
. ,

:w.,<

-5 SOUTHERN CALIFORNIA EDISON. COMPANY, et al.: Docket Numbers.

7' ~

: 50-361-OL-

6 (San Onof re -Nuc, lear Generating Station, : 50-362-OL
Units 2 and'. 3)

~

*' :
7

' V+ .
.

*
-

- ___x_ < _ - ______

~b
_*' #,

i / _. y *; v ' - '' . 's cst [rdupt|Ho.tel' and Country Clubi-j . j ,
_

' ' '

9 ' Tower Room
950 Hotel Circle North

10 q ' Sun)Diego, California
* ' r

s, s

11 Thursday,
July 16, 1981

12
' Evidentiary hearing in the above-entitled matter

13

8 was resumed,..pureuant to adjournment, at 9:12 a.m.
14

BEFORE:
15

JAMES L._KELLEY, Esq., Chairman
16 -Atomic Safety and Licensing Board

17 Dr. CADET.-.H. HAND, J.T. , Member

18 MRS. ELIZABETH B. JOHNSON, Member

19

20

-21

22

23

r~ 24
-

-

25

~.s
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- 1 APPEARANCES:

2 ON BEHALF OF THE APPLICANTS, SOUTHERN CALIFORNIA
EDISON, et al.:

's 3
)

_ DAVID R. PIGOTT, Esq.
4 JOHN A. MENDEZ, Esq.

Orrick, Herrington & Sutcliffe
5 600 Montgomery Street

San Francisco, California 94111
6

JAMES A. BEOLETTO
7 Southern California Edison Company

P.O. Box 800
8 2244 Walnut Grove Avenue

Rosemead, California 91770
9

ON BEHALF OF THE APPLICANT CITIES OF RIVERSIDE
10 AND ANAHEIM:

11 DANIEL SPRADLIN, Esq.'

Rourke-& Woodrnff
12 1055 North Main Street, Suite 1020

Santa Ana, CA 92701
13

ON BEHALF OF THE INTERVENOR, A.S. CARSTENS:

4 '

14 .

.

RICHARD._J . ~ WHARTON,' Esq .
15 U.S.D._ School of Law ,,

'.Alcala Park| j. -

16 SanLDiego, CA

17 A.S} CARSTENS.
2071 Caminito Circulo Norte

18 La Jolla, CA 92037-

b 1GLEN BARLOW'

19 <, .,

' Consultant 26n Geology

'20 Friends of the Earth

21 ON BEHALF OF THE REGULATORY STAFF:

22 LAWRENCE J. CHANDLER, Esq.
Deputy Assistant Chief Hearing Counsel

23 Office of Executive. Legal Director
Washington, D.C.

24
\

25

,,

,
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1 APPEARANCES: (Continued)
kJ

2 . ON BEIIALF OF TIIE REGULATORY STAFF:

<N 3 ' BENJAMIN VOGLER.
k) Office of the Executive Legal Director

4 United States Nuclear Regulatory Commission
Washington, D.C. 20555
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'

;
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,
~

-

1 ~ ., , js " , F "R ' O1 C' ' E E D "I ' N G S '9 .-

(f .J ' : m -|9 , , . , ,
, . , ,

JUDGE /KELLEY: "' Good < morning. -; We are back on- the- " 2 >

,

L. 3 n . . , E , , g, . .,_y..'% ;, . . , ,s .,,.,

-/z/N,> ,d, record', la,nd thav.in.g (comp,l,eted: with (Dr. : Br,une yesterday af ter-
,

.3.>
- ., . ,, . . . a, ~- - -

j y',

,- w
, ,

_
_ _

unoon, Mr. Wharto,n will-present'his next wit' ness, right?.
,

F _
'4

.. - c. s
3, - . , . ~ . ,

- ry g . .r.. , q' -
>

~
,

' + , T. .5- ML WHARTON: -Yes.
.

'|6-

S
~

' JUDGE KELLEY: Could you introduce the Witness?

: * .
,

.
' '7. ' _MR. WHARTON: Yes. Intervenors': subpoenaed

, .,

. 4L:.
~

,

~' 8 ' witness, - first ? subpoenaed witness ,--is' John Gregg Anderson ,'

s

-9 and at'this< time I will pass out a resume of, John Anderson, . -

,

, , >4

Ltd ;whichh1 bblieve;woul'd'be appropriate.to' label as Intervenors'L

Exhibit,- I'suppos,e, 'for .the' purposes. of the record, and titis
~

.11

12: would;be Intervenors'' Exhibit _ Number 8.~

.

JUDGE.KELLEY: Yes..
-

~13" '

f \' r.

-
,

q([-

A 14 (Whereupon, the document re-

15' ferred to was marked for'

,
,

*I. , . .
., --

identification as"Intervenors'# 16
i

4 '4 17 Exhibit Number'8.)'

,

118 Whereupon,

1

i -: 19' JOHN GREGG -ANDERSON ,

'

.u.,

'20 having beeniduly sworn, was called as a witness herein and-
-

s1
,

'.Q- 21 ' was -examined .'and testified as - follows.!
..

.

i .

'

l.
~ 22 DIRECT EXAMINATION'

-

'-

, ;'.~ . , - <
, __

'23 BY,MR. WHARTON:1

s
. .

; '

.

24- 01 Would'you please state your:name for the. record?' "

I |h, s. ;r . *

Q/ _

x
_

25 A' John Gregg: Anderson.-' '
'

>

i 4

<

|f3:. ^''

.

L.);; .

' 'f- a
,

'
~

p, -
,

'
, .

h ~ ~ '' ' '

p

,C , .; u __ _ , , s. 4--4 .5
._. , . _ _ __ _
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ij -4617- A ep w'
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,

, i f. : y y,,. ,.,

. ( -r, p.:
'

,
a~ c;

. ..

c

11 JQ- *Drq. Anderson'--fit'.is Dr. Anderson, I.take it?-

. 4 ._' m. s .

:, .
_

y7 , ^ . ~ 4: ,j' ,

'

. , J, . . s
- '

,

2 A- :-Ye s , ' !+O ' % . cf ',e
-

.

:s , " ; s g . , , , i; wkd.VL. - ?
' '

.

7(} - 3, :,o tO* .I have-before me,and you'have~in' front offyou,,

i
.

, t s s,w t. y443 e ,% 3 b . % ..-
# s. .

f. :P.4.t;- *l g,, J. . ..+ g .:.
. . . 4 ., ,16

.., - 4. Jan ,wo ha,ve disti.'bu .. .ted"tomtheLparties a resume of John Greggo,,

- ,

, [5 .- JAnderson. =,C, J r b [/
'

LIs,.this a documentithat youiprepared?
'A - : r s > :q

6-,| -
*

A- Yes''

.

,
,

17' 10 ^Noulu you[briefly summarize your qualifications.
,

' - l 8' _ as set. fort.h in.'this resume? It wouldn't.be;necessary to
+ - 1 s.

,
' '

, ,

, read everything.'
*

, -
.9'

-
- ',,a

- I A' s My educatiional . background ' is a 'Ph.D. degree-in' . ['10:'

,' :)
.

7
- - .+ c. , ,

_

' ~ , '

(11 geophys'ics,?intwhich I" specialized in. seismology, and:I re-< - j
.... . ..

niveristy'in!1h76.ceiv' d 5that'' at - Col'umbia '
~

,Since that timeL ge'
~

* '
12~

'

.~
,

'13 I has worke'd as "a- resear.ch fellow' at the California .Insti--* .. - -

'

. . f. . , _

'
. v.,

^

di
.

14 tute offtechnology for.one year, then as a research' associates
,

+ 1.- - ,
.. .

n 15 at the' University'of Southern California'for about four years.
,

' ''s ~
. . ,. . . , , . . .

16. and since 1.ast August'I have~been'a research-scientist at the~

- t.
,

' University;ofLCalifornia,: San Diego~.. All-(of that time'I''have
, _ _

~17-
* - x3- y ,

_

118' been working.'in various; aspects of seismology.' '

, , c

19' 'O And what' is your ' highest academic degree?
' "

y %
,

'..A , 'It is a'Ph.D.fdegree.'

20-
:

N..g
~ '

21 Q'. And:where did you receive that again? I --'
.

,
-

:22 A Columbia University.''

3 ] |23- .. Q . And how long. have you been working at Scripps
. - ,

~T' 24 JInstitute?
M; -; .

2 7-- 25 A Almost one year.''
.-

,,

r
..

*:e

j
' - ,

e s
.

,

- s
,

' p. s__

_, ,.
6

' ' ~ * '
, , ,, ,

# . .

i

, g* 2 m %" e-
^

'}." r

..f _ _f ' * M' _ ,
~ * "*

_
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, - - $. ,.; ',
1

-

Q =,; |3 ,!

!~ ''
n .9' *

u

b, ~ 1 Q' k How long? I}am,so$ry[.
'

'

~, - < N .A. - ,,

,- Alino s, ~t one yea'r'4
'

'

A- e.2
.

, ,

,

~

f
,,

/,3

3- -0 Tdkay', DrEAnders6n,T.did you investigate or ao'* ' ~

,g,w} | , ', h a;%__ _,~k%.
<

,,

1, 24 . studies'of the Mammothsearthquake -- accelerations which oc-
- > ,

?:, v. a ., ,, , ,w y.
. .o , > , , . m., y n ,- . .

.

;5 (cuMred ,bndor abouth Mayf 27,th,[ 1980?C i, i .<'
' y

.

~

n 6 i' L A .Yes., , , ,,

.; e d,.'p t - s, .

u. /7' 10 -Would.you briefly summarize your finding's of!the
,

.'

~,f ,

%nresults 'of,-that earthquake' with '- .specifically- looking to-
, [ ,g.

'
-

'
'

.. ..
..

h k .
..

,
, 9_ .wardithe magnitude._of the eart qua e'an.d~the(peak'accelera .

.,

"
-

, , .- .

r ~

fti$ns'found during that earthquake it certain' locations?'' '
-

-

;10
-

n
-

,, .

I am going . to ; object' as :not laying|, MR.' PIGOTT:' '
y[ c

,. .. ',: /> . a foundatio'n as ito' the ' type of investigation that' was-made,
' - 12

^

.
*

[_,A' hg3 ; and also - as to the questions -- the = form < of' thb question ,

~ .

a (y ', < ' ,

' Of - }y4- : tliat cis calling for a narrative.z
,j .

. I- think . it does. ' require a little

-

.

~

L 157 . JUDGE KELLEY:., V<
e .

-
,

..
. ,

more foundation:before it gets--- ,

., - 16 ,

MR.' WHARTON: -Yes , Mr. ' Chairman. = As 3ar'as'the'

~ [17j
,

18; area'of asking for a' narrative, I must point.out that this is -

l-o
, ,

:
;

a subpoenaed witness, it is a-witness wno the Intervenors!< 39,
.

i
" havc'little opportunity to review the testimony of'the case-

=20 .

. ,

with, and the. nature of the material-is'such that I believe; 21
, c - !

'that some sort of. narrative would be' appropriate under the~'

22'
, ,

E circumstances.- ,.p '- 23.
-

,
-

.

'MR'. PIGOTT; I would -- we will.get to it when'g -. 24 _
,

.-y ,
N'' we get atquc3 tion, but --

'

25
ky*

+

- o

, ' 't i
' ~ "

c )

E

.

#
3 g.

*

*

3

o i 4
"

g

F

'

d

r I ~ 4.~ g *

-[ _ - ,
, ,_ ,, ,g.,,,_ , _, , , , , , ,_ ,"

* -* , - - ,
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w7. .

,.

,3 :~';y 7, k . 1:,, ,.

[M.
,

j (.m ' k,' .,
3 '

Q'JUDGEKELLEY:[jTell.i;me, I'need to be a l~itt e .\. 1
,,; r;

, . .
.;.: , .-

*
~ ^

** y '2 clearer I 'cjue s- than'I am"dbout your' objection to the narra-
b ' ->

7, j 3 ,,,

:- h . . =3 tive from this Witn'ess7F I;i .
N

:y m
. -3 . .,

' ' Q) - < - ,

,

- NMR'. PIGOTT: <Well", I -- the man, I am'sure,'has.--

"

'- . . _; . 4,

4 ,s . . . . . , , . et f.:<, t c.w - 7 -'tw iidone,-inves'tigations t.in.,th,is area.t.,. he:. question would yout aT4
.. .5- n; r t ._ , ; .. r , , ,(ns, ~ r i+ .. , 7

'

;- - n,m'- +.

'6 ' describe your inves cigat'i'ons .I' am . not- sure' goes to the' pointis'
'

'

des,N'i'Tr%4
_~. .n..

- 17 of thisrparticular: case: P think th'at Mr. Wharton is well;
. .

' . . ,
_ ,

, . - ,
- 4 .

. 8. .enough educated"in the' issues that are presented to us, that-

once the investigation :has1been described, he is then _iri a'i ;9,

f
,j.

Position to ask for the relevant evidence that'we mi'ght:usef i' ' ''
l0

' ,

-in'this proceeding, and that'is what I think'we should. keep-

:y3
c

,

directing our attention to in this. As the. person,who.is going~

~ ^
; -12g, ,

= gL to.be. required to cross examine Dr. Anderson, I'would'like
. '> ir~s.

to have some structure and some' semblance of.a testimony
.

l .

D ,. .

14'--

,,;r. -

,

. c 15- 'that relates to this hearing.
~

' '
2

>

x .;',_

.M ,16 JUDGE KELLEY:. Well,--
,,

;17 . MR..PIGOTT: Surely,.Mr. Wharton --
j. ,

:13- ' JUDGE.KELLEY: You do have -- you are going to'

lq .

;s -

. ,

i- 19; lhave 'an overnight time to prepare your cross. If this.seems.

,- ..
- .,

.

a

20 .to wander unduiy,. I am stire you will object, but I think.. ,

| '

.,

'there is something..to be said for a fore-narrative,- you'know,'

:21
, ,

what did youldo ab'out Mammoth' Lake? Maybe we can get that
| 22;

' ~ ~ tout more>quickly than through one line-Q and..A's. So-let's
. . 7 23

-go ahead and~see' how'thisIworks.
| h,N . s 24. i /'

'

) .

|! 25' MR.'WHARTON: .Yes, I did-forget one background
.y

* '-j"~ ~
.

>f
'

|,
~

[- Qj 1

.

m_

g . 3

* , k

s

t + * , t 4 ,1- ,,-., fe-, v..e y. f--- e,... ~e,,,--%-w w -..w- r- ,%-- y 4 - =,,,--g i++-e4-- ,ym-,* e
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. f. 0 --

, , ., ,

.nz -
.a ;Q: 4.. . .

' e, . x , /: ,.c:. - . < .

" ' ' '1. . area. Qe N, -- . s !''o

,
=

, * , , .- ,3<.... ..w 4s s..+

-

3 f-.

: 1 6 .V7< -/
_

_2 'B,YJ MR. W H A R T O N'.: rc..*
g

*
*

: . 4 >
, . .w . , y.

- p,,, .- 3 . Q f Drh,,An,derson,)are you appearing in this proceed-
^

. ,A -P ' .v-
'4 '

, ,- . , m.., ..,

ing under: subpoena? ',4 , y...,

- ,--
.

4 1 .

A : ... i . Yes .,
. .

?5 # , t g,, . .q ;. 2 /.. = t . ;3 ;; b p yyri ~p . .' s
,

t -6 Q1 ^ - Hav'e'hou' tiik'eM'anylositions, bhatsoever on San" '
~*

<

, m ,
,

7 -Onofre?l .N ' .< 3,.: .
''',t 'f 1. ^ V e.L

,"

. s , .

..

i C8
,

A' - No.>

9- Q .. Would you -- strike that. The -- in the'; coursei- ' e :r

.-
.

<

,M - . .

v ' to eof. preparing.,for your.mtestimony today,'did you review"certain ;7 +
.,

.
~ .>.

< > .. ,

, 't1 . documents? ,'
'

,

>- -

.;
~ A' , In .the course events .that led to my being sub'-- .

, . '
'

12 . e,
,

E f13 .poeY1aed,s
- -

.; -
- . - >

- Mr.-Glen Barlow" stopped,by,my' office frequently'to~

. , . -
;. 4.-

_

,
,,,

e fidd out _ what I had1been doing that might| be' relevant; to ' the'~

;,(. 14
.t.

'
,.

. "4 -
,

15' Jca'se.*AndLonLthose occa'sions he would often give'me: Xerox''
,

16 ' copies'of-various documents which are;related;to the case.Ii ~
'

, , ,.

17 JAnd'I.hav'e just given7you-the: copy of that docu-~ *

,

-

7 ,

*

.: . a ,

,

#q7 13 ment ' as ----

.

' '
_

_

" -

19.~ Q -:- I-.believe y.ou may still have.that.
.

*

,
-,.

<
. ,

~
p r_

N, 20' 'A - .-'Oh,'yes, you are right. I do still have it.
, '

'

$ : 21' - 1O'kay."'
c

7
'

,

h . w.,
' \ 22- Q : Would you read for the record the documents that

.. - '

o- 4
.-

youthave reviewed-prior"to testifying today?~

DE 23,S '

I: 'It is' difficult ~to say what I have reviewed'and ,'fu 241 ,

Q) *;_ _,
25 'whatE I~ have only browsed, and. what I haven' t even looked at" '"

,

x. - g

' f A
j

;f,q).- '
^

s.-

' < ,g .

-r
,

> A3

N

4

^ .,
t 3

f a

'| ' [/ ,h e
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-
! ,

- s.,.

;fs, k.
- - . 4. n.. e

1
.

/g >.s

' \_/
.

,:1 |at all. TA.lltI*hav,e<is a? complete. list of everything that^
,

, es,. .
-

3 -,) 'w: +. '
4 . .7 e

*

2- Mr . Barl'ow ~g ave '- m, e .
~s,

h ~, 4'

~. y , _ .. . ,.

, , p., ,
,

-O
'

Can ydu beviewO 'look' at- those and te11L us whichI ifR . 3
'

Q' - +
'D

3L)t
~

_. a#. ._ ,

: 3 . , .
.,

.'ones -- gif,e an< estimate.asito:what you. read,, browsed or just
,

, , 4-'

< ~
' '

+ . _ . ,

! 'lO
y,. " , '.,

'

. 5 lboked.at?." F "?
''.,hAQ- _, :; ,. ; ;~ 7A ,t c,(?A$i}2 |n| i. . >'' ' '

Wel,l,! ther,ef s.~',t,he safety! pev,a1.uation report,
,

i< , E -6 . ' .
s,

~ -- -g . , c,5 ; ,

i
'

c'wh'ch I browsed through, I guess. 'There is an affidavit of''

.' - J7 '

,. . tu4 .s. , r, ;,ttt
/f . g+ )N

_1. : .-

U,

..
ly

, 'o m
' Y 8 - James 'Brune ," written ' testimony [of' Richard Sinions , Mark.. Legg ,.

-

.

9 sJames Brune. sIlhave' read the' testimony'ofaBrune. A number; , ,
,

; a. ,

A ;10 t of NRC Staf f: questions arkd ' responses. 361.38, 361.44, and -w f. 1

,

. .
,4 u'

11 .I.think.there-a.re others1J1ater on thi's list; 4 It;. is - no t , in .
,

'

-

12; rany particular order.
'

~

* r

''%.

He.has given me the report of-the ev'aluation of13 <
. .

f ,

L/- 14- |-maximumiearthquake and.sitefground motion parameters'asso-
f' ... .',}

'

'15 ciia ted . with1 offshore zone'of deformation, San Onofre --
" ~

, ,

' ~

t ~ l16 Witness I.M. Idriss. 'E' valuation of peak horizontal. ground
~

:; y

o -
-17' acceleration-associated with the offshore-zone.of deformation ,

:

<13 Witness, Lawrence H. Wight.*',lA' deposition of Dr.'Brune. Re-
I

- ;.,e

. port'of the evaluation o'f maximum earthquake and cite ground .

'

t
'19

20' motion parameters-a nociated with the offshore zone of deform-
,

. 21 ation, San.Onofre Nuclear Generating Station, Woodward Clyde,
f. ,

'

-22. ; Consultants,. June,'1979. .*

.. .:
se

There was.something. entitled'---23'
-

, ,

24' -JUDGE KELLEY: Excuse me,IMr. Wharton,JI-am look-'

/T *

%,| ~ ,
. ing r at: yours trial' brief here , and I am looking at the

' . .

'

.,s , - 25
,

- .

- , |
t,' [\. + 'h

'. \ ,). . -

,

,i - , . , -
.,.

e _

,

_
+.

* N f k

J f

_! y , A
4

< ['
'k ;l

,
_

i*
5g ; 3

,f' -
*

.

,_f-i'
_

;k < ,%
_

,

< <
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' ' - ,,_.,

|"..

1?b ''
# .v, - .

-

= L/- - 1. . description of wnafnDr.<A'nderson'is expected to testify.to, ,,

.y- !.,.,.. . _y 4y- ,
.

~

; : 12 an$we'haveldlEp'Eath,and)Mamm earthquake,,acceleraticns,
,

' n en,4 %.j , . y?*
,

'm 3_. - and then ^a* poi'riCabout attenuatio'n models. -

.

'Q t- - p~[.t [
-

c , ,

p.; ", in:asking Dr.fAnderson to go over this' list,.fNow "4'
-

,

- jn: . L , _-. .
, .

Ijgather.youTare ilayin,' , aMouridation for what he is going to
'

g- ,c -5 a
,

Westif 7,,
$

L i ' 6 I, g
,,,.Aj' y to|- .yy t[ q f . y ; _.., , i x ;; y ,q :

>c+ _ g.. p ,,.

-
,

. . ..
,

~7
~ MR. WHARTON: Tha:t is correct, that he has --;

,
<

LJUDGE$KELLEY,:.w..,ButJa' lot of these_ - -.I am just.
e,- 4 .. m .;

-

8-,

"

9 wondering.if it;can't be narrowed.in some fashion - 'if:these .

> '

10_ are.indeed.the areas you intend to elicit --' '
~

,

'

yy' MR. WHARTON: .Yes'. I believe what he has read,

~

g- so 'far would' cover, I believe, enough'to establish the founda-, '
'

.
'

jg3; tion for' testifying further. .

'

. .> ,yy .

v ,
.

.

.MR. PIGOTT:, I am sorry, I haven't heard hin'say,U d . >. 14 +
;, + ,

- .'
,

hejreadthem. I- heard 'him read 'the list. And a coupleVof-
15.

:
-

,r , m

'thingsjhe said he browsed, but'so;far we have had readings;
,

L+ C''~ 16 .

'

..fromailist(o'fdo6uments;suppliedbyMr.. Barlow.-- '

, ,797, ,

; .+

;13 - .ye JUDGE'KELLEY: .Well'fwhat I was getting atEwas.~

| s,
.

,
,.

, __.. -

, , ,

fis' there 'a convenient way ; that We 4can pu't in -the ' record, the' !/ t ?y9'
'

>

| ' 3, .
.

, .

,

,
, .'20

Witness's background on; these: particular points?|
'

. ...
. ,

'
,

'

| . , (2p MR.:WHARTON: I guess we -- ,

*

( 22 - ' JUDGE KELLEY: And that is really -- -N
'

- . ;23 MR. WHARTON: When-I.get to'those -- .

,

' JUDGE KELLEY: His' general' qualifications,''it.L .N[
'

~

-

124 %
| |~ ,? * '

~ . seems: tio nie_,_ are pretty, clear from his resume, ' and I just
.

L : -25 '
-

,
.

,
,

,

'
h et_,

J )
. * * ' r

'* > ~
,

-
*,ik

'
,

N

I

J
''

3 4 .- f '.'

, s
'

.
'

,

4 y f- 0 * 0 6
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.s ..

- v("i , - 21.. wonder' if ; we can ' ti- - . 9 0,
L

'

t<.

'

'c 4 . ;
,| Fin'e, we can do --

. s

.. . MR . - liHARTON :J2
~

O .'.
~ ' ' ' *

4- , . .

"(S.
,

< - f: JUDGE.'KELLEY:,'-- focus this a little bit.3.'

L l -. ' y K u ,i . a'

- ; ;4 '.MRD WHARTGN: --;when we --~'

< s..<. ,.

NBY M'R. NHARTOh N b -- *

'5 ..
r

7
.

'e < - '] , + - ' ;. h , ..'S
Regarding[theMammothearthquakeaccelerations,

''

,

6 - -Q-, '
..

y jg>[y, g c p gg g_ .; } r: .<p:n
- n- < , ,

_

7' jdid ;yourperform 'an hnvestigation of"the Mammoth earthquake
>

' : -

'

. s' df(Mayf27th, 1980? .,v .x.

' .9- ' A' ~Yes. ,
;

, ,
, s .

'
9

Q- ,IrL what .capac ty did.you inves'tigate,that-particu-i '!
g g

-

to-

L. , ,

|11 lar earthquake * *
, . ,

-
'

~

12 s. A; 'That earthquake was part.of[a sequence;atLM'mmoth
,

.

.

, a'

', z / >

,
, y

L'akes.,[The first strong' earthquakes o'f'thelsequence;---'at'' '' '
13'. . . -

<
~

.n_
N,._ loast ,the- first$ on'es that I - that called-mylattention to'14
; ..

f m. -15, the sequence occurredLon May,25th in the-morning, and'after-*

16 'those: earthquakes.had occurled, I collabo' rated with Dr.. Tom

Heaton, whb is an . employee of USGS for the stations at Cal''
17', ,

i. i ,

"
. ': 13 Te5h.i. '

'

We' took a number o'f strong motion accelerographs,'

19

20 ' . :and drove up to the Mammoth Lakes area in order.to make soneI
-

, .

21 temporary instal- cions-in the hopes ofjrecording some strong~

-
,

'

# 22 ground shaking data that would be relevant for studying earth-s.,

f 23 quake-sources.'
.

, , 24 0- Okay, did you actually read the measurements of
~

n. "

25' the grourid . acceleration' for that. particular eart.hquake?"

.

"
, .

e .,
Y 4

* t. i

w'-
'%' .

r

b
3

.

Y -

t

=

,,

g. .

r~#

C . ,..) s <
3

'
_ + ,4 . , e 6 -. .,, , , . ..,,r.
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O 1 . c A We'succeede'd'in putting out-a' number of instru-
.

'

p
.

...t, qp- ,
3 2 ments which. indeed 'rdcorded/some . strong ground shaking during

,.
' .. % > r :j'^~ TW n} .

.

^

. ..
..

q 3- |the magnitude about 6.,2 earthgplake on May 27th, and -- let
.Q. J^ , ' O' s afc', c, | ,j.1, ,

'.

fme show a Niewgraph'that?showsi,that particular' data set.'4 '

.- , ' ' i..>9-- h
" ~

-

3 , ,

-5 3,f MR'.*rPIGO"'T : , Excuse /me, is this the~ document that ,

, .Ju ' L Ot.~ s
',.

,

'
,,, ,

was strucN'<from
'

E 6 Dh.? Britne's ..testiimony yesterday , . Mr. Wharton?

MRa WHARTON:- !I 'belieberiti was.
'

'' ' 7 p t . $ ~j j ',*# Qth 3D C 3A < :; ..Y- r''J V
.

I
_

j ,,b i:<
.

s' 'MR /PIGOTT: Could we have a little foundation'

< .

'

f 'i e ( Q- y p ',g.

'_for.it? .- a a '9 : ,.4
,

10 WITNESS ~ ANDERSON: This.is the corrected version,"

,
.

<*

,
,

:11 so you should not --'

', 12 ^ BY -MR'. WHARTON:'

w- -

13 .O . Okay, Dr. Anderson, I have.to ask some questionsr.
,p.
- V 14 about= this -'particular chart. You have shown up on the view-

+-

, ,
,

s 15 ~ graph; and'we'have passed.out,to the; members.of'the Board,
~

a 16 the parties and three'. copies.to the Reporter, a map showing.

;17 ethe Lake Crowley; area and showing.th'e epicenter, May 27th,
'

13- - 1980,'1450GMT, which we would mark-for identification'as.
.

~

<-- - 19. ' Inter'venors' Exhibit 9.
+, .

- 20 (Whereupon, the document referre d

"

to was marked for identificatio ri
, .21- ,

-

~

as Intervenors' Exhibit Number22
# ,

,
_

,

9-),'
, 23

<

24 BY MR.-.WHARTON:*

-
,

.

'v ~ Dr. Anderson,,1have -- did you participate'in
<

i 25' 10+

u .-

-

; G). |
~

| ,

u ., ,

'

, ,

.5

L ) ,

s

- ,.e , e- 3 Sse$ y y3e-.-#-- +--*w., y ew or b .,.,,--.,y - -
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% e ,

, ,

.'f , ,

-r ,

,

-[A . 2.
.

preparing-this particular diagram?--I
. . . .

. . .
,

' - :2 ,c ^A Yes..hcbh ' '
s.

b|'.:.,gi.. a hy. )y
~_,

h , Q- Did one, el'se'. d his particu1ar diagram
' '

I'

4 with 'you 'or/is: this' solely; y6tir" work?s

1
> ,

e. :_

'n* r. .
,

, ,,

; ; , . .5 A' y It' at!.least i's predominantly my work, but it'in--

q.- - - s 7. . m.$ .,

~,,,

.corporates Esoinejesu"lts,ewhichIahe. not my work.6 n
n - .- . . . ,

[0sk . '

3,oulds.you te11 sus yha,t.the' purpose of this dia-7 W

. 3. .
m. 3p -

y
t. e, . g I a < , 1 %. ,.t~ - +;qi

..1a.pc, . , - | ,% c y
- * ,..

1 ,

,v . . I
, * L +? ~., w

f, _ _
8 gram!,is to show?:

<
o r.,

*

9[ - 'A
,

- .

0 he -- tih'is[dlac[ ram shows the vicinity of the
.

'

T Y''

j - ~ -
.,*

s

- - 10 May 27th,,1980 earthquake and the locations of the strong
, . , . ,

.

,

~ ~

D '11 , ground motion' stations which we installed or which other
.

+

. 12 *-people installed in-th'e temporary array.~ '

3

13 | JUDGE KELLEY: Just really',out,of curiousity,
~

'

. 2 ,,, - r) '
4 . . ~

,.

(J ' . 14 about where in Californianis this?'

1

'

I,7 15 WITNESS ANDERSON: .This is'the vicinity of'
.

,

- ,#

's 16 Mammoth. Lakes, California.
~

-

.

-

. .

"L '17 JUDGE KELLEY:i And where'is.that?'o ,

9 .

18 WITNESS. ANDERSON: On the castern side of.the. ;
~

'

s4
~

#
'

,1~
-19

, .

Sierra Nevada Mountains, I guess a.little bit south of,SantI
.

' . 20 Francisco - ~a little bit ; south of the . latitude of,' San*
'

+ >- -
..

7

21 5'rancisco .* <
.,

'22
_

, JUDGE KELLEY: On the east -- close to Nevada?
'3

, ,f , , ~ ' h_.[-~ 23- - WITNESS" ANDERSON: Yes.' "~ '.
'

, .~

* ' ' 24' 1 JUDGE KELLEY: Okay,.thank you.&
-L/ -'

h1TNESSANDFRSON: 'This map shows the epicenter, , ,

-25,4 ,
,

4 . s'

i

| .[f ;

>1.u .

,

#

.T.. ,

s, g- '

~f e-

->-(, . - , ,
f

i
4 4

.O ;w
, ,

' e>

' *
c > . +: , . ,. .. .. , .
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L. .

: (
D# ~ il of[theearthquake?andtheepicenterlocationisnotbasedon

L
.

my. work. That.is,,taken from a paper by Kramer and:Topizada'2.; .
n ",, y .

.
,

',

writtenin19BO',(wNich~appearedJinSpecialReport150bythe.L;( s
-

. . . . . - :....
4 california'Divisio.niof' Mines;and Geology..

.

-p ,.s) i
~

J)_

5 ?~And this loca'l' mechanism,. also, is taken from
e. k- ' 'p ; & , ., ;

j' thaE report' by' KraMcY;isnd ;Topiiz~ada.6
* ' ;- Q s;- ''

.;.,.
_ 7,

-, The seven~s'ites' that are marked on here locate-+ : -

ji.he's'tes ofitempbrary,stYong n,s' E,oti8d,acc'elerographs which we
j 9 sp*

i sgyt xv g,< , .
,_,

*t8'~

i, ,

.r v

'9 istalldd between'25th,and.thex27th, and.below each accelero-
1 ~ ;> ' r L, ,

~ s
4 a. - -

10' | graph it shows the peak accelerations which'were recorded--
,

.11 $1uring'this particular earthquake. So for' example,'at this

r ;12 fone,~the peak vertical acceleration was .(21G. The two hori-'-

. ,13 zontal components showed .20 and .18G.7
:. ,m

C)J +

14 BY MR. WHARTON:'

15 Q Okay,'looking at the location 3754 at convict

16 . Lake, would you: %11 us'how far away that particular location

17 is from the. epicenter?
-

,,
.

18 |A Approximately 10, kilometers.
~

19 Q Okay, and wha.t were the geak horizontal accelera-
,

20 tions recorded at that- location?

21 A: The two. components recorded .72Gs and .55Gs.~

12 0 Is .72G considered a significant G factor in - -'
#

,
,

' 23 'stNike'that. Is .72G a', higher ground acceleration than yout
.

. TT . p 24' as.an expert wouldLnormally expect from'a magnitude 6.2 earn -

e v', -

25 Jciuake atv10 kilometers? -
~

,

f. .
-

'

,

.n
;( ).

.'

r
+~.a .

,

4,
T

, *> *
3

;
~ 1 ,

e

b ,.
s ,,( ,

-

' , .' . 4 g -
,

C). ' .
j

,
,

* 4 < .

'' # ' ' ,
t ,-Se ,',.I _ ...
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.

*
.

.,
,

\ Fp ,

Vz :1 .A 1There is very little' data'at 10 kilometers, and-
-

n

- -2- so I cannot say whether that is higher than I would expect
* *

3 or-not.- /. ;y,ve,

'' N '

: p) . p q
L. "w;. . c j , ''- v, -

;
,

|h
. 4 Q ' *L !Okay. ' Two other --. 'I believe there were two-

. p .j s j N.
'

y,
,

,p

5 .other stat.ionsf Strike 'tihat.N! What were the~ readings of-

'
-t .

.

. >. , . . . .
~

?
-

. . .other locatioris.-intthe approximate same area or same distance6 u
- , , , , , .c -

Okay[lwelk$..thereisstation1494;whichthe_ver-7- A1 -F

i I.tical component on that was!misa1igne.d..rThe two: horizontal
'

8
J[D 3 j(, V fd (-!$ t ! ?I 'I' I ' '

,

'9 peak accelerations were .27-and .35G, and station 1464, where
. .

.*,c.., ) - , .'t.
"

.-

'
- 0 '10 .the t'wo horizbnatl? accelerations were .20 and .1G peaks.'

s,

An'd.'.bose two stations are both also'approximately 10 kilo-t31'
.

meters from the estimate for the epicentbr.'

12,

,
_

i
_ 13 'O Ilave you been able to'd_etermine, or do you haveJ

-f3( ); - 14 any opinions'as to why the ground -- peak ground acceleration' s*

e> - ; _', ,
,

T15 ~ 'at .;3754.are s6 much higher than the other' location at 1494:'

,.o
.

and'14547 -

"#
16 - , ,

m ,
, .

[
- ,

317 A I don'.t know whyrthey are considerably higher.~

p

There.is th'e'. possibility of focciting of energy'toward-the
~

H ,}^ 18' E

,

- ,.
,

'

19. North, or' the possibility that energy:is being focused'away
,

r.
20 - from.the lower readings, c I think that there is not enough'

5
'-

,

I' - 21 | data ito -- contained' at least' from a ' preliininary"looking at'

-
,

22 .the 'accelerograms to determine exactly why'there.is --i ^ '

, ,

d. D ' ' ~ 23-,,

'j. ';/ "
i

,

yn <
.

V,
'

- ' ~ . .gy'
- y,

~.p,
G .

>

t

4
*

, E, I

I. * "

-n

-1
,

-- h
'

.g h * T

Lf.
, _

# ~~
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hp 1 I MR. PIGOTT.: Is the fault on that particular plot?

2tape 2 WITNESS ANDE.' SON: No, there is no tault drawn on

3 this. plot.
'

-- 4 JUDGE HAND: Would you please repeat that?

5 WITNESS ANDERSON: I have not drawa the caucative
s

6 fault on this plot. The reason that I don't have it on there

7 ic because I am not really sure what fault caused this earth-

8 quake.

9 The earthquake occurred in the vicinity of a fault

10 named the Hilton Creek fault and my understanding of the

11 geology is that the Hilton Creek fault shows predominantly

12 dip slip motion.

13 The focal mechanism which is shown here, according

14 to Krame and Topoz'ada's~ work is indicating ~primarily

15 strike slip motion which might be inconsistent with the ap-

16 parent geological movement on the Hilton Creek fault. There-

17 fore, I did not know if thi l earthquaku occurred directly on

18 the Hilton Creek fault or not.

19 BY MR. WHARTON:

20 0 Dr. underson, as part of preparing for the testi-

21 mony, did you prepare a viewgraph showing Convict Lake May 27th

22 1450 GNT, Mammoth Lake chart showing acceleration and time char b?
|

23 A Yes, I have prepared a viewgraph showing the three

24 ,omponents of acceleration which occurred at the Convict Lake
-;

25 site.

.

F 9
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ghp 4L 1 O Would you put that,on the viewgraph and explain ,

O
2 that please?

3 MR. LHARTON: For the record, Dr. Anderson has put

4 a viewgraph on and we have distributed to the parties, to the

5' members of the Board and three copies to the court reporter,

6 a chart showing acceleration and time for Convict Lake,

7 May 27, 1980, 1450 GNT, which we would label and identify as

8 Intervenor's Exhibit No. 10.

9 (The document referred to was

10 marked for identification as

11 Intervenor's Exhibit No. 10.)

12 BY MR. WHARTON:

(' 13 0 Dr. Anderson, would you explain the chart as it

14 applies to Convict Lake earthqtake?

15 A This shows a copy of the accelerogram which was

16 recorded as Station No. 3754 during tne May 27th earthquake.

17 The horizcntal scale goes from zero to something over eight

18 seconds. The vertical scale shows accelerations with tick

19 marks at plus and minus 800 centimeters per second square.

20 In order to obtain this chart, the strong motion

21 accelerogram has been digitized at the digitizing system be-

22 longing to the University of Southern California. After it was
~

23 digitized, a: base line was applied to it and an instrument

. .24 correction for the instrument response has been applied.

25 0 And can you explcin what information we can get

.

-
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I'. pglip :|3 q . from this ;particular chart,* what' the chart is trying to say?
,? - r',c !

''.2
' '>--

, ,, ,.
,

n
A- -It shows~ the accelerations ~which were recorded in. . -

.; .. . . . , y~
3' 'the vert'ical direct' ion and.at an azimuth of plus-165 degrees

(}-'
a'nd at;an~ azimuth of plus-75 degrees.during this particular

5 earthquake.

6 Let me'mentior. at this point that there is one

.7' '

potential problem with this particular earthquake record, and
.

that is that the instrument had not been' bolted down to the
.

I ground and therefore there is the possibility that it might

10 have~.been caused to slide a little bit by the strong shaking
'

11 and that would have distorted'the acceleration slightly.

12 -

Dr.. Anderson, have you performed a review of whatg

.13' zis now referred to as the slip rate method for determining.

' 14 . maximum; earthquakes as set forth ia the Woodward Clyde Consul-

15 tants report of June 19'77?

II A. Yes.

17 0 What is the' first infomation you received regarding

~ II - this slip rate method?.
'

' 19 ' -I fir'st heard about the slip rate method in May of 1979.

'20 At that-time'I heard about it through some consulting work that

.' 21- 'I'was doing|with the" TERRA Corporation. At that time Larry

22' Wight- sent me a preliminary. copy of 'a report for SCE -in which
W( )|.

-

,

- '23' he asked me to evaluate it.

'14; That:was a very preliminary. report that had ten

J 25 ' fault's on.it with their' slip rates. On June 1st I responded
'

9,,

I

; / j. 4

N[ " #'

* 74 ,.
-

m.. _ .z.__ _ _ _ . _n m ._.

-

, . .
'

4
,



- _ - _ _

4631

hp ~ 4 'I -with s review as a consultant and'at that time I called thei

2 result impressive and I went on to say that if it is confirmed

3 by later analysis, it could become a very important part of

j 4 f:tture risk anaissis.

5 After that I said that to establish it for such

6 use, I th'ought there was a burden to demonstrate there are no

7 exceptions to this method and I think that I indicated a pro-

8 cedure to establish that ther: were no exceptions. It would be

9 to go and search for all the s arthquakes with a strike slip

10 focal mechanism.

11 At that time I suggested a Calif 6rnia' data set

I?, because the report that h3 sent me emphasized California, but

13 search for all the strike slip mechani_;ms and determine the

14 slip ratcs on each of those faults and determine if they are

15 consistent with that method.

16 Q Do you know if that was done?

17 A I don't know if that was done. Since that time it

8' is obvious that a great number of additional faults have been

19 added to it, but I don't know which particular procedure was

20 followed.

21 0 From your present knowledge of the slip rate method .

22 in your expert opinion, is it a valid method for determining

23 the maximum magnitude earthquake that can occur on a fault?

24 MR. PIGOTT: Are you asking all by itself?

25 MR. MI ARTON : Yes, by itself.

-
,
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Ighp 5 MR. CIIANDLER': Mr. Chairman, before we get an

2 answer, I would like to note an objectwn. No foundation has

3 been la M to show that Dr. Anderson has any present knowledge

# 4
beyond that which he obtained on his first review in May of

5 1979,

6 JUDGE KELLEY: I would think that his general

7 knowledge and PhD in Seismology along with his review of that

8~
. particular material would be sufficient for him to give an

9 opinion.

10 JUDGE HAND: Mr. Chandler, don't you suppose that

11 if he is going to respond, that he might 5. ell tell us whether

12 it is based on hia knowledge of the matter of June 1979 or is

13
-

based on current knowledge?

14 MR. CIIANDLER: I would certainly hope that would be

15 forthcoming and certainly if that is included in the answer I

16 will withdraw my objection.

17 JUDGE KELLEY: On that assumption, then.

18 BY MR. WIIARTON :

19 Q Dr. Anderson, have you reviewed the Woodward Clyde' s

20 consulting report dated June 1979? It is one of the documents

21 that you referred to earlier.

22 A I have at least read through it and looked at
-

23 some of the figures in it very closely. Because of the poten-

24 tial importance of this method for seismic risk analysis, I
25 have been interested in it ever since I first saw it and I have

-
.

}

x
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hp ?6 '/ [ beed. wondering /if'there mi'ghb be any validity to it or not.I

U-
- 2 At,the present time I am not convinced that it'is

~,_.
'

s j,

35 valid.
'

p,
U 4- Q What reservations do you have that makes you state

5 that~you. don't believe it is valid?

6 -

one can follow a relatively simple line of reasoning3

7 - which considers ' the mechanics of earthquake faulting which

8 ' indicates that it'might not be valid in general, and allow me

9'

.to explain'that. '

,

10 . Firs t', by considering the very simplest type of
'

11 situation, when a mgnitude 7 earthquake bccurs, then emething

=12 of the order of. one-and 'a-half meters slip might occur on the

~/ ). 13 fault.

I4: Now-if the fault is slipping at a low slip rate,
'

15 say one' millimeter'per year, then there have to be something

16 like~1,500. years between magnitude 7 earthquakes in order for

17 that ' amount of slip to accumulate so that it can be released

'I8' in the magnitude 7 event.

-I9 Eo that suggests that some relationship might exist

20 betseen the' occurrence time of the' maximum earthquake on a

21 fault and the magnitude of the : earthquake and the slip rate

22 on the fault.

v-
. 23' In considering this -- and these are considerations |

24 -'

)( ']. 'that"I have been pursuing from-time-to time since then -- I hav e
%

25 - derived a-relationship which indicates that.
~

:
'

:, -6'

3

. . *$ g

., y v
q

, w
.

$
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hp 7 ' ' In tiiis partidular part,
'

I h've been working some< a,

. with' Dr. Lucc,"alson of UC San Diego. May I show this particular
1

3

!.. . 's
viewgraph?

4
JUDGE KELLEY: Yes.

5
MR. PIGOTT: Excuse me, before you put it on, if

9

.6
- this is.something;that is going to become part of-the record,

7-
I think that we are entitled to have a look at it before you

8
do it.

9
.MR. WHARTON : Let me see which one it is,

10 -
b -Mr. Pigott.

11
WITNESS ANDERSON: Do you have to ask some questions,

12
- Mr. Wharton?

,

!O 13
. MR. WHARTON: I just want to identify--it.SS-

.
.

14 -

Dr. Anderson has put on the viewgraph, and we have distributed,. ,

15
- a handwritten xerox copy -- a xerox copy of handwritten no-

~16
~ tatiods'-- starting on the top left-hand corner with the words,

from Wallace, 1970, which we would mark for identification as

18 . ..

11.Intervenor's Exhibit No.

19
j (The document referred to was
i 2'

marked for identification as
- 21-

. -

,

Intervenor's Exhibit No. 11.)
-22

BY.MR. WHARTON:
- 23 4

Q .Dr. Anderson, this document that we have just

24:
~

:(-v . identified as -Intervenor's Exhibit No 11, did you prepare.this?)
.

. .

.n,.

, .1
~25

A ,Yes.>

% :., j l. ,. 'j'~

,, ,

c -

, ,-
..

. ; .<
h, s" #8

3'

', '$, ir .~f ' g' i
.

, .

J #
.1; ,

g

t s e f 4 'w - sw% v h tw-- *- -^ e r , e, v<-*- 1 n- +r -r- ww- e <- - - e - --v e n e , -o - n r ,cr ,*--n-w e r -w rc
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h I ' '' 1-
hp ' ' 8 i -"1 ~ "b: ~ '' " '

f Or liWhatawasI'theVpiirp'ose:of your preparing this par-2 ;.-

ticular document? ;
. . -

<

. A: I prepared it bec'ause I was informed before this
l ', O.- 4
; ; hearing-that when I.got in.here I-would'be asked a question U

' . 5-
'

~

- tabout it. .

.

', Q . Good thinking.
''

p -y
. MR. PIGO'IT : .When was that,.I might ask?- When

8:
was.this prepared?

, ,,

94

-MR. WHARTON: Mr." Chairman, I am asking direct

examination.- Mr.4 Pigott' will have some cross. This is the

'secondEtime he ha's.done this.,

,
!

- 12~
JUDGE KELLEY: All right.

. MR. PIGOTT: It'may not be the last.
4

; ~

1
- -

14
-BY 'MR. WIIARTON:

,

;, -Q Do you prepared this to assist in your testimony
~

>

t

| today; is that> correct?'

17'
A' .Yes. I'

f
'

18 ~:
,

Q 'Wduld you explain Ehe* purpose of the document and

J

i -
what you want' t o convey to ' the Board with this document?,

i A- The purpose of this document is to-demonstrate a
i

21' 'way to'get a' relationship between the maximum magnitude on an
'

22~' p: _ fault, the' slip rate on the fault and the interval between the
-

V
-23

occurrances of maximum earthquakes. That would be an average,

..

( - 24-.a :

-interval.
9

. ..

EIt< starts with an equation labled one on the second'

,

g a ~ f *'

'i5
,

I. 'i ,
's:,

.c_2

-

tjf A
' [ f . ''

7 ,, .

, , - -
' -

,. ,, , A . l ', + , , , es u..- - - s' --A - <- ~ ~~ ~ ~ ~ ~ ~'r r-~~ - " ^ - ' - ' ~ " " ' ~ ~ ~ ^ ~ " 'i'
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. , . . . . . . .. ..

_jghpj,9/']'l ? line which says thatt-- whichsis a relationship from a paper'
.

,

2: by Wallace in (;SA BULLETIN, 1970.
-

- .J ' -

i3
.

He deriv'ed a relationship between the slip rate on

4 a fault, or.he wrote this relationship. The slip rate is S
'

'

'

.

-,.

'5 .here. 'The time between' maximum earthquakes, which I have

. 6 called' T(M dx) and the average slip during the earthquake whictm
,

$I7 niu kx
'

.T e bar indicates an average;average. .

t

8| Now this relationship states in a mathematical-

19 . form what I believe I just 'said 'a' couple of minutes ago, that ,

^

10 the slip rate on aLfault, times the time interval between,

11 -maximum. earthquakes is related-to the slip-that occurs during
~

121 ~ the maximum earthquake with the parameter K in there would be

!13; between zeroiand.one to indicate thatenot:a'll of the' slip

- 14 ' whdch occurs on the f ault occurs during1the. maximum earthquake" '

'

15 that can possibly occur.

16 So now that.'is the'first. relationship. The second,

_17 - ' relationship is taken from the Slemmons report, State of the

18 ' - Art for . Assessing Earthquake Hazards' in the United States.'

,

19 That-is the relationship between the maximum earthquake and

20' .the log of the ~ peak observed surface disp.lacement during that
-

25I earthquake.'
- >

22- Now if. you assume that the largest observed surfacc
~

1 3

.

'

' 23 displ' cement 'is;related . to the average slip on' the . f ault' durinca-

.24 the'earthquaks,ithen one'can combine equations one and two and
,

25 come up with_ the, third one,..-~and that shows maximum magritude
.. .

.,

..[, e. .

~~ ; s-A I

%- .

,_ f + , W:
o
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' 's "egtis1'to .some constints' p1Ns the term in the log of the1 ghp[1d WI i4
,

1
.,.

i, . .

-. 2- slipuate plus :the- term 'in the log of the interval between
'

:3 '
.. .

maximum earthquakes.

'4'<t .. .
The particular constants in this equation could be

- |
. .

'moved abotit by selecting different relationships, different: 5 :

-

< . 6 values, buti I think that the general principles'which this
.
I

7 ~ equation' demonstrates are' valid.
-
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3 Ig 1 Q Would it be f air to state, then, that the slip

2 ratemethod$.inyouropinion, is not valid for determining the

3 maximum nagnitude, but is a -- I am sorry, did you want to say
;-

\ / 4 something else?
'

5 A In order -- well, before you come to that, cou ld

6 I explain what the consequences are of this third equation?

7 Q Yes. Go ahead.

8 A Okay. From this third equation, if one were to

9 pick an interval between maximum earthquakes, say 2,000 years,

10 then one has an equation between the slip rate and the

11 maximum magnitude, and I have prepared another viewgraph

12 which shows that plotted on one of the figures from something

) 13 that has been prepared for the San Onofre plant.'
v

14 Q Dr. Anderson, would you -- you have pdt another

15 viewgraph up, and for purpos'es of identification. it is

16 identified lo'ver right-hand corner, as figure 361.45-2, data

17 range analysis; geological' slip rate versus historical
'

18 magnitude f or strike-slip f'aults, and this would be dentified

19 as Intervenor's number 12. .

20 (Whereupon, the above-mentioned
- .

21 document was marked as

22 Intervenor's Exhibit No. 12-

23 for identification.)

'D 24 BY MR. WHARTON:'

.)
25 0 Dy way of background,this chart as you have put on
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1 the viewgraph, did you obtain the chart itself from theg

2 Woodward Clyde Inport of 19797

3 A I obtained it fron one of the documents
( )
''> 4 associated with San Oncfre, but I am not sure which one it-

5 was. Probably that Woodward Clyde report.

6 0 And the --

7 JUDGE KELLEi: Well, I think at some point, we

8 should establish just exactly where this did come from.

9 MR. WHARTON: I believe that we could probably

10 identify this from the Woodward Clyde report, if we can'get

11 a copy of the report, and compare it as --

12 MR. PIGOTT: I would submit that that is something

( 13 that should be done.

14 JUDGE KELLEY: I think so. I think perhaps over

15 the coffee break, that this should ' bo nailed down. Go ahead
.

16 for now, but it needs to be identified.-

17 MR. WHARTON: Okay.

18 BY MR. WIIARTON:

19 Q And there are lines on here that are labeled
, t

20 2,000 years, 5,000 yea'rs, 10,000 years, did you draw those

21 lines on this?

I,
22 A Yes.

v
23 0 would you explain what this chart shows?

/] 24 A Okay. The lines on there are equation 3 from the
~

25 previous chart, plotted with T-max equal to 2,000, 5,000,
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3g 1 10,000, or 100,000 years, so now in my opinion, what this

,s

( )
'~' 2 indicates, 'is that if on a ' fault one can demonstrate that the

3 maximum earthquake never occurs more frequently than once

O
k/ 4 every about12,000 years, then the maximum magnitude would

5: always occur to the lef t of the 2,000-year line.

6 Chi the other hand, if one can demonstrate that on
i

7 a f au lt , the maximum magnitude might occur more often than

( 8 once every 2,000 years, then one would necessarily expect that

9 _ it would f all to the right of the 2,000-year line.

'10 The -- I. do not yet know of any general physical
(
| 11 . principles or any studies which have'!.ndicated that the

12 maximum earthquake;on a fault can '-- is constrained to occur

.

( -) . 13, less than 'once every 2,000 years, and as a consequence, I am/

14 noticonvinced that the 2,000 year line drawn on here, or any

15 ct:ter line which is drawn to bound the data .in a similar
>

. w
+1 >

16 manner can be used as a valid method to predict the maximum
,

"
17 magnitude on a . fault.

18 0 Very good, thank you;- NosG loo. king at this chart

19 . also, which we, again, will have to ' identify, your review of-
?t. ' -

t
...

,i, , . ~

the Woodward Cly'de study andi he slip rate-method and' review#
20

21 of the data used, inyouropinion,,isytpcdatasetusedin,

ja . 22 the slip rate chart sufficient, in your opinion, to show.a

( '/'
.23 definite pattern., or to show that which it intends to show?

' (~v 24 A The. data set which is included on this particular
%)

1

25 . chart wouldiinot necessarily be sufficient to denonstrate that 1
|

|
i

|
.

.- .
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il any line comparable to the 2,000-year- line which I 'have ~ drawn
'

F 04g o
.

:.

;- -O. ~

: hore(is : s .fficient to -- to establish the 2,000-year line as. |

~

.. _2'
!. - # ;

-
. .

~
a

i-: . L3L 1a physica1, upper . limits! to a magnitude. that can,; occur at a |

. '4- giv'en slip' rate.
-

;
,

.

5
,

, , . ~ . . , I

. , , 15; L If one: considers, for example, - just the vicinity '<
, ,

,

i . .

16 of ' - 'of .theif ault number ~ .7, w'hich I suppose is th'e Newport- , ,'

'

,

! U;' o 7f 'Inglewood "f ault, at 0 ;5 millimeters' 'per , year, then this
-

'
'7

. . . , ., .

^ hart.indicat'es that the recurrence tim',of'an' earthquake, ;[ .- 8 c e4

'

t. -
. ,

1 . '9 : with magnitude greater than. seven, if 'such ' an earthquake can
1

[ ;10 hecur,: this chart .would' imply;that it would -only occur on'ce
1

'
-

,

[ . ,
.

; n ,

.L s Q < 11' every,10,000 yea'rs:or less frequently. c
,

,
. .

t'..
M]

Now[ since . there!is 'only 50 yeads'~ of a data . sample '' ' ' 12 .:: t, .

f: ,, -

.., d . 'en the Newport-Inglewood fault,
i.,

.

# -

I'really doubt.that --:we.
.1: := y-

.

;

e

:14 would have to ' have been. extremely lucky to have' caught an
7 ,

' ' ..n' ,
-

.. - .
. .

15 earthquake of magn'itude greater"than s'even,.ifusuch ans
'

.

'l - 4. _ _ . ~ . - .
.

; ~ , _
f ,?& n

'

,
* '

[h "16. earthquake can occur. s % j };j,

,

. N -
,

e, -- |; - .

L. | : 17._ ^MR. WHARTON:*.Thank you. I have no further "

.'
I

h~'~ 18 que'stions at this time. yI,would likeito move-that Intervenors
e , ..

e. i,
,

l
19 - . Exhibits 8, 9, 10, 11, anf 1'2 be'e'ntered into: evidence..p'

~ '

_, *
"; .-: < - likeItoask,h' question

. ..,. . .

i i20- JUDGEiKELLEY: -I would''just h'

,

.

' 21 L !about~the chart that is up there, as long as it is-up there,
'

'*
u . . j

..t- .;, j - ' . ,n-
,

s ,.,

'C',
,

* *
. .

j. 22 , andEIRshould say'that'I| am far from an expert chart-reader,
4

-

,

[~ - 23i 'but|- let"m'e just ask you,: doctor, the lines you have drawn over
'

.

4
.

'

. .

i.J' '.
. ' ,

.there,-.~~if; yod go over:to the 100,000-year -line, does that!24:
<

. ..
.

:
'25 suggest thatiover that interval, earthquakes 9 and greater are [/i s[ A

'

r . ;1
- , 3,

~

,
. . . -

! [ ''
-t

:
-

.z . . ,-

5 1_e: q\,. ..
'

k [.*
~

4 4 4 >

.,,s, _a ;| ,J .. - - Y . a ._ m _,2,- , ,...-__.,,,.._,_;;,,._.;-__,_,,n _ _ w ; ,j., _ _ _ ,,, _ , . __.,,,_..,_.,g,,,_g,.,,g.,,;#
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46425 1 to be expected 7

0
2 WITNESS ANDERSON: No, it does not suggest that.

3 JUDGE KELLEY: It doesn't say that?

4 WITNESS ANDERSON: What it says is that if the

5 maximum earthquake on the f ault occurred only once every

6 100,000 years, then one could have -- well, and for these

7 larger slip rates, tnat you would expect them to be in the

8 vicinity of magnitude greater than eight, but this chart does

9 not say anything about how -- it does not imply that once

10 every 100,000 years an earthquake of th!s size will occur at

11 the: orresponding slip rate. It only says that if they do

12 occur, then in order for the slip rate on the faults ta be

13 balanced with the amount of slip that occurs in sue' a large

14 carthquake, one would expect the magnitrde to be in that

15 range.

16 JUDGE KELLEY: Have there been any magnitude 9

17 earthquakes in recorded instrumental history?$

18 WITNESS ANDERSON: It depends on what magnitude

19 sca le .

20 JUDGE KELLEY: Take the' moment, if I understand

21 that one correctly.

22 t'ITNESS ANDERSON: From the moment magnit'ude, if
O -

23 I recall correctly, there have been at least two, the 1960

24 Chile carthquake, and the 1964 Alaska earthquake, but in

25 that case -- on that -- for those cases, the maximum i
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G. 1 . earthquake apparently occurs' far more frequently than once

2 every; 100,00 0 years, and --

3 JUDGE KELLEY: Those carthquakes.jhave. MSavalues,
?n
* (.) ' 4 but they are saturated, is that right?

5- WITNESS ANDERSON: Yes.

2 -6' JUDGE KELLEY: So you can say it is seven point

7 something, but-it is not really that, because it is

~8 saturated, is~that --
~

.

-9 WITNESS ANDERSON; The MS scale saturates

10 someplace between ' magnitude 8 and 9, I guess, and 'he moment

11 magnitude scale is designed supposedly so- that it aoes not
,

12' saturate..

13' JUDGE KELLEY: . Thank you. . You had moved,
,

14 admission into evidence of --
'

4

15 MR. WHARTON: Yes. a.

*

.

.'*v;, u. -.m
, ,

,<. .
16 JUDGE KELLEY: -- the vario6s~ chart's that have^

1 . , , . v.
- 17 been up there, the numbers',.what, eight, nin,c', ton and.

,_. -.

18 cloven ? ? -

,~'

s.
- i

s. > ,
. 19 MR. WHARTON: It was eight through I believe ,

- E -

20 number 12. [ h, l . '- '

'c

,. ,

'$ I 2 ' '
''

,

~

21 JUDGE KELLEY:- Twelve? -. .

Ii
"

, ,

. 22- MR. PIGOTT: Subject t.o verification of the

.

'

23 source of'12, I have no problems with the previous eight
~

Js 24' through :11, but I would object to 12 at this time.
5-] "

,

25 JUDGE KELLEY: Well, subject to establishing that,;

. . . .-.- ._ ._ . . . ~ . __- .. . - . . - . . . _ . - . _ . _ _ . - . . , , . . . . _ _ _
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7 1 then those exhibits will be admitted with the understanding

0- '2 that we 'have to nail down number 12. -

3' MR. WilARTON: That'is correct.
_ jm <

3 4 JUDGE KELLEY:- All right. Does'this look like a.-

'S coffee break time?

6: MR. WilARTON: I believe so, and I will look for

~

7 the" Woodward Clyde report.

,8-
'

JUDGE KELLEY:' FifLaen minutes.

9 (Brief. recess)

10
'

11 j

12
.
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.
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'

JUDGE'KELLEYi Back on the record.
. t .'

! '

'O 2 -

MR'.' WHARTON : I went to the FSAR Volume I, Responsc s- '

;,

,

:3
.g to NRC Questions, and took out of there Figure | 361.45-1,i

- 4
entitled, San Onofre' Nuclear Generating Station Units 2 and 3,

5
.Emp'irical Plot, Geological Slip Rate versus Historical Magnituc e

- 6 -for Strike Slip Fault,
t

I gave thit.particular document to Dr. Anderson-
,

at the lu'nch ' break to compare that document to the document'

9
tha t he had testified to an'd asked ito be admitted into evidence .

,

-10
MR. PIGOTT: The results of his comparison?

7 ' 11
MR. ,. CHANDLER: Mr. Chairman,-I think the document-

12 - that Mr. Wharton has just' identified is at least at od;s with
:, a ,.

the1 enumeration of the document that he handed out. -I have

.
figure 361.45-2.

:

'
'

JUDGE KELLEY: That is what I have.

16
MR. WHARTON : Yes, you are right. Dr. Anderson

- .has in front of him 361.45-2. and the document he was reading

- 18
from was 361.45-2.

19
JUDGE KELLEY: Of the FSAR?

20
MR. WHARTON: Of the FSAR, yes.

- 21
JUDGE KELLEY: Well, that seems to identify it.

22

'[O
'

i- MR. WHARTON: I had' asked Dr. Anderson just to

23-
revieu;the data points and confirm that they are the same,

BY MR. WHARTON:v
1$ , .

Q .Dr.cAnderson,.have you reviewed the document --

',<

'
, ./

, f.y j - ,, .,
5f } , , '.h

'
^

. , ,, ,, _- .. . .r ,..-,,.#.., .,_r .- 4,- ,y- - ,4m*- 3 y , v er4 wm*< + -*=--,eyr
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, , .
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,

* + *. . j ,j "q<r \ t.. ,

-( I forget the number now -- from the FSAR that I have given you,
"T1 '!. 2 '. - -

'
,

compared'th'at to the document that you testified from this

3

|- (s morning?
e:q; 4 .

A Yes, I have compared the figure which you have
2

.ident'ified as Exhibit No. 12 and 361.45-2 and the figure is
6-

identical. The data points'on the figure are identical.

7
MR. WilARTON: I would submit it into evidence.

8
: JUDGE KELLEY: This is Intervenor's Exhibit No. 12;

9 . ..

MR. WilARTON: Yes.
~

10
JUDGE KELLEY: Any objection?

>

11 -

.PIGOTT: No objection.MR.
'

12
. MR ' CIIANDLER: No objection..

Q 13,b~ JUDGE KELLEY: That provides satisfactory icanti-

14
.fication and it is. admitted.

-15 -

(The document identified as
'

_ 16
Intervenor's Exhibit No, 12 was

,

17
, . received into evidence.)
I- 18

MR. WIIARTON: Thank tou.:
,

I.
! 19
L JUDGE KELLEY: Are you through with your direct,

20
. then, for Dr. Anderson?

F 21
MR. WIIARTON: Yes, I am.

2~* -<

(l' JUDGE KELLEY: Dr. Anderson, Dr. IIand is unable to
>J

23
'

be here tomorrow and has, I think, a few questions that he would
'

-A -24. . . ,

( .like to put to you.1

25 . . . ..

If you ao back in vnnr T n +- n vun n a v ' _e-: JUDGE HAND:
, ,

, ,
,u

> r

| 9 ',' 4

-,.
v

''h, 't . g_. 2' -a,_ _; , y .. - i
_,, , , , _ ,_
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rs Exhibit No. 9 which was the map showing the epicenters on the
'' '

- 2 .

stations'where the recordings were taken --

3
WITNESS ANDERSON: Yes?

~
4~

JUDGE HAND: At the time you set these stations

~

'

after the episode or the quake of the 25th -- sometime between,

6 - - -'
'then and the time this reccrding was made -- had the epicenter

7,

already been identified?

8
' WITNESS ANDERSON: No. There had been a preliminary

9
epicenter that was given by the seismolab at Cal-Tech which was.

10 . -
>

.for the earthquakes on the 25th which was someplace nrrth of'

11
:the epicenter that"is shown on.this Exhibit No. 9.

12~
I think that the epicenter was actually very. close

~

'

to the point where we put. Station 3679. That was a preliminary

'14
location and I think that-later locations of that same earth-

15
_ quake was. moved'a bit farther south.

16
JUDGE HAND: So then what I was staring.at, lookihg

-17
.at this chart is, it is very close to a 10 kilometer arc, if

18 you draw an arc based on the epicenter, through 3754, 1494
19

and'1454. That just happened that it just came out that way?

20
This wasn't planned?

21
WITNESS ANDERSOE : That is entirely coincidence,

- - - 22
.I Ye3-

7 n
_

JUDGE HAND: The other thing I did was, .I drew a

..)~s ' %4

- ( ). linecfrom the' epicenter to 3754 to 1418 and they are very

25L
nearly in s-s raight=line, and from the epicenter to 3679 to

r , .,
..

'

i e ..- 4

Q . * %, + 9) ,) I,

%'), ' .,.
s- s,

's . v :
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,

' -
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-

''

g 0822 are very nearly in a straight line, and from the epicenter

'v ' 2 - C' :
''

'
,

to'-1525 to l'494, only slightly out of line. So it just hap-

3
pened that way?

(1 4
. WITNESS ANDERSON: Thatiis correct.

-- 5
' JUDGE HAND: Okay,'that clarifies that a little bit .

6 -

,
'With the help of Ms.-Johnson's calculator, we did some quick

7
ratios between the vertical accelerations and the horizontal

3
accelerations and that row of stations that goes from 3679 and

"
9

0822, there is a very hi~gh ratio for the .15 acceleration

10
horizontal as compared to the .25 vertical ratio we derive of

1.67. Using'the-other vector,'the .30, you get a number some-
~

,

4

'

thing like 833.
' /~~T; '13
(_) -They are'not in awfully good agreemens with the

14
ratios at tha station beyond it, and yet. cney are very much'in'

; - > a'line. .Is there any reason for thatskind of lack of' agree-

16
-ment? The numbers are smaller and I suppose that is attenua-

17
. tion,' but the relevant valuesfof-those numbers change and I

- llB
.

don't understand, if they are related as well as they are to

the epicenter, if they are as clocc in a line as'they are, why

20
should the relevant vertical to horizontal ratio be bouncing

21
around that way?.

22-

) WITNESS ANDERSON: I actual 2/ ,on't see any good'

~ 23"
'

theoretical reason why the ratic should remain a constant as

24
= ('h a function of ' distance so ~ find nothing ' surprising about the

-\_) ,

. ratios changing'as we'-go along.
'

'. ;-,

'es
%

9 : )

u_I I- Njk i,ct
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1
. ,. x JUDGE HAND: Why, from station to station, do vou-

"
2- 1..<

.,
-

.get'd'ifferences in vertical versus horizont'al movement? What
'

_

' :3^ ,

is going on?. ~q

) 4s_
~ WITNESS ANDERSON: LAs you go out to greater dis-

'5- .

tances the' mixture of the types of waves which are being re-

6
corded changes.:'At a more' distant station, the angles of in-

7
cidence of the waves may be different.

'
'

One type of wave may be attenuated more rapidly

9'
than anothet: type so something different might be causing the

. 10
peak accelerationc.

~ 11
JUDG3 HAND: If there were another magnitude 6.2

12
quake at that epicenter and your instruments were in the same

f~1 13*

s/ . place, do you thit.k you would get the same readings?s

I14 -,

. WITNESS ANDERSON: Probably not. I don't know for

15 .

but if another 6.2 earthquake were to occur at the samesure,

16
place and we had the instruments at the same place, I would be

. 17
surprised if all of the peak values turned out the same.

.

' JUDGE HAND: What is the substrate here? What are
'

19
these, waves traveling th ough? Is this solid granite?

20
WITNESS ANDERSON: The epicenter is located within

21
the Sierra Nevada granite batholith. Convict Lake station is

22
/~N 'in a . valley which is entirely surrounded by the granite. It
~\"}- -

,

' 23' is sitting on ~som'e sort of sediments which I would presume to.

.s-J 24
( )- be'very. shallow within this valley.
s, , ,

25
* ~

. J he. "other stations are -- well, let's see. neatinne
'

T
,

b, s. .
,

'

{ { ,.
* Y

'
, g

a ; * '

,
4 1 %

3

s
, }_ .It I
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'. 1.
- 3679, 1480.and 0822 are a little bit farther north and they

4
, :..

,

. -2=
- - ' '-

.

are'in a'secti'n'which.I believe geoligists label as thet o,

3
~ Long Valley Caldera which is a caldera which has been left

> - 4
behind by a large former' volcanic explosion.

5- - -

Those stations are all' sitting on sediments within

.. 6
'

.
..

-

,
,

.the valley. floor.

: 1 . .

,

Stations 1494 and-1454 are also located on sedi-

8
:mentary deposits which are in a relatively . flat broad valley

- 9 i

to the cast of the . Sierra -batholith. '

- 10.

- 11
,

(

12' -

t,

, h- I3

- 14
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f.

~ 16:
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. 17
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5 Ig 1 JUDGE HAND: All right, and on your Exhibit 10,

2 you made a comment when you were talking about those

3 recordings that were from station 3754, that the instrument

4 wasn't bolted to the ground, and it could have distorted the
,

5 acceleration, is that pretty much what you said?

6 WITNESS ANDERSON: That is essentially what I

7 said, yes.

8 JUDGE HANJ: Distorted it how? Too high readings,

9 too low readings?

10 WITNESS ANDERSON: That is hard to say. If the

11 instrument -- the instrument was sittins on a concrete patio,
12 rou<;h concrete, directly behind a ranger station residence.

,1 13 If the strong horizontal shakings had caused the instrument,

14 to lose friction and slide, then it is possible that the

15 ground shaking might'have even been stronger than what was

16 recorded, so the instrument felt three-quarters of a G, but

17 because it lost friction, the ground shaking might have been

18 stronger than three-quarters of a G.

19 JUDGE HAND: All' right. Can you tell me just a

20 little more about this Hilton Creek fault / 'Would it be on
21 this map if it were drawn, or is it just -- what is it, it is

22 a known mapped f ault?-

~>
23 WITNESS ANDERSON: If it had been drawn, it would

/ 24 be on this map. It would be going directly through station

25 1525, station 1525 was almost directly on the surf ace
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1 expression of that f au lt . It is more or lesJ north-south,

2 except I think it veered a little bit to the west as one --

3 this is the surface expression, as it enters the Long Valley

(- ' 4 caldera, which was just north of the convict Lake station.-

5 But the mapped surface traces of that f ault, in

6 the Long Valley caldera, it is no longer mapped on -- as just

7 assingle f ault, but rather there are a number of splays which

8 appear on the geological maps.

9 I am thinking particularly of the map by Jennings

10 in 1975, which is prepared by CDMG, called "A f ault map of

11 Ca lif ornia . "

12 MR. PIGOTT: I think this is very useful

j 13 information, Dr. Hand, and I don't mean to interrupt, but

14 could I suggest that the witness indicate on the viewgraph,

15 and then in that way those of us who- have the exhibits could

16 perhaps actually designate on them. -

17 JUDGE HAND: bo you have your viewgraphs with

18 you, or --
.

19 WITNESS ANDERSON: No, I don't. I can get them.

20 MR.,PIGOTT: Both the fault and your, question

21 concerning the epicenter, I would find it useful if you

x
22 would designate .it. on ' th'c map.

23 JUDGE KELLEY: Yes.

24 WITNESS ANDERSON: I don' t have anything that -- to
.

25 write on this , I don't think.
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1 JUDGE !!AND: Well, that is all right. I think ifg

2 you will talk and show us while we are watching the viewgraph,

3 that we can see whrt you mean.

4 WITNESS ANDERSON: The expression of the Ililton

5 Creek fault is just maybe ten degrees, approximately north-

6 south, just maybe ten degrees west of north, and going about

7 like this, across .the graph. So, about between this curve

8 and the road, and site 1525 and maybe about where this "M"

9 is in "GMT," and then about here, even with this point in

10 Lake Crowley, several splays appear to como out, going maybe

11 one like this, and another like this, and another something

12 like this, but I think there were several others. There is

13 another splay nappec up in this area, and in general, within

14 the Long Valley caldera, there were a large number of regions

15 where some sort of surface disruption was identified during

#
16 this carthquake sequence.:

17 I could make-'one other comment, though. It is

18 not clear to me that one should automatically associated

19 the surface disruption that occurred during this particular

20 earthquake, or.the -- it is not good -- I don't think it ic

21 right to associate all of the surface disruption which
t

22 occurred during the earthquaki sequence wish this particular
i i

23 carthquake.

' 24 On tha 25th, when we drove up there, we .cw;]

25 surface fractores on liighway 395, near site 3679, and or. the
i
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. 4 1 26th, when we were driving around in the Caldera, to put in
O
T '! .

,

2 this station, especially, 0822, we saw a number of other'-

3 Places where surface disruption had already occurredJ.

O
\_/ -4 The two earthquakes on the 25th, which both had

5 magnitudes comparable t'o this 'one which occurred on the 27th,

6 had epicenters located.here,uand here, about.

7 JUDGE '1AND: And those are reasonably competent

-8- locations, I mean -- or confident locations ?

9 WITNESS' ANDERSON: Those are the locations given-

10 by Cramer'and'Topozada, and I have not personally investigated
,

11 them. I think thatithey had quite a large number of stations

12 to locata them, so 11 think that they felt that they were

'/vO 13- confident locations.

14 JUDGE IIAND: So there have been -- there were

15 three quakes, and there were surface ruptures.that were

16 associated with the first tso?;

WITNESS ANDERSONi ~ The surface ' ruptures, or at17
'

'

-18 least part 'of the surface' ruptures which -occurred around
'

~ ..

-19~ here,1and which occurred. here .near.; tpe jite .1525, were already

-20 existent. prior'to the occurrence;of this earthquake on May~

*~*1 .
,

'

~21 27th.
,

22, JUDGE IIAND: And was there visible surf ace'
,,

23 rupture associated with that third quake on the 27th?''

/~g 24 WITNESS ANDERSON: I.do not know if there was
. .t )-

This
25 any additional rupture which has been identified.

..
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1

, -

entire area, . these two stations, 3754 and 1525, are locations
.,

'l
;2 which' are as far into the Sierro batholith as we' safely dared

''-

3 to go during the, earthquake, because the earthquake was

f3
ym) 4 causing large numbers =of landslides, and in that region, since'

5 the tcpography is extremely steep, even small earthquakes

6 such as~aftershocks might have set off some considerable

7 . landslides , so the area in the vicinity of the epicenter would

8 have to be considered inaccessible for all practical

9 purposes.

10 It was inaccessible . to car completely, and it

11 wasn't' safe to hike in there to look around for surface

12 . faulting, so' right around there, I don't know if there was

('N ' 13 any additional faultin9-d
14 JUDGE HAND: .And you said that the Hilton Creek

15 f ault . is a dip-slip . f ault?

16 WITNESS ANDERSON,: Thatis.my'understandingof,

.
,.

'

17 the geology. i ' -

.

'
- , .

.

.

18 JUDGE HAND:,'Do the kinds of recordings that you

,19 get' for your vertical an'd horizontal accele' rations, are they
-

s
-.

i

,,

20 typically different for dip-slip . faults, as compared to 'other

['s': I *+ s >. ,, , . .
^ 3 ,,,

21 kinds of f ault's?

22 -WITNESS ANDERSON:b They'- 'I' can't answer that.

- 23 JUDGE HAND:- All right. And one last bit of

24 ' help _for me, if you will go to your Intervenots' Exhibit 12,
< <~} .v

25 that chart ~ of slip rates and magnitudes, Ghen you drew those

_ - . . _ . _ _ _
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1 new lines on that' figure, how did y?u determine what slope to

|

|( / - 2 use and where to locate that fitet line, 2,000 years? Why'-

3- is -located where ' it -is? Why doesn't it have a steeper slope
.

A j- 4 or shallower slope, and why isn't it to the right or the left?m

5 How -did it get where it is?

6 WITNESS ANDERSON: Let me go back and put up

7 Exhibits 11 and 12. Oka y . This was Exhibit 12, and here

8' . was Exhibit il, and now. Exhibit 11 went through a rough

9 derivation using one equation from fault mechanics, one

~

10 equation from empirical observations, to obtain equation

11 three.

12; Now, the. lines in Exhibit 12 are exactly those

f~) 13 lines which have been derived from equation three. Equation
.v

14 three says that~ the maximum magnitude and the slip rate and

15 the frequency of- occurrence of the maximum magnitude are

a

16- physically related . c-

17 - The -- so 'now- equation t.nrec, with 2,000 years

-18 substituted, gives a re'lationship between the .411p rate and
*

'19 the maximum magnitude.

20' JUDGE HAND: So you solve it for a series of

^

21 points and' plot'this?

- 22 WITNESS ANDERSON: g~ And so I would substitute a
/~~%
\>~

23 number of points for the slip rate, calculated M-max, and in

24 that way derived this line for 2,000 years.- gs
( -

25 JUDGE HAND: All right. That is fine. Thank you.

I
s

, - - _ _ , . _ , ,. . .. . _ _ . , . - . . . - . . , . , _ . - , . . , ,_. .-
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'l 'I do' understand that.

2 -. JUDGE KELLEY: Finished?
' '"

'3 JUDGE IIAND: Yes.

4 JUDGE KELLEY: Okay. Elizabeth, do you have any

5 questions?
-

6- ' JUDGE; JOHNSON: Just a couple of trivial points.

7 I understand that you don't personally, of . the accelerograms
~

,

8 ~that-you had,Ethe posts,'were these the only ones that were

9 put into the area so far as you know?

10 WITNESS ANDERSON: No, they are not the only

11 ones. There are -- let us see. The California Division of

12' " Mines and Geology had some recorded records from three

{' '13 stations which were in this vicinity. One was over here,

14 - one just about between these two sites, between 3679 and-

15 3754,-and one was over just off the east of this map, on the

"16' north side of Lake Crowley. . ., 2 ,

,

17 Let me review'my data on those. No, I am sorry,

18 I mislocated the one. T,he one was over'here'at -- I think

19' it was at Mammoth School'. ~I forget the name of the station.

^ 20 ' But to the wes'. of the map, and a little bit south of the-

-
1

.

21- "O" in Old H'ighway.
'

22 That one recorded a ' peak vertical acceleration

O:-
~ of 0.26 G, and the peak horizontal accelerations of 0.33 and

.,

.

27
.

24 ._0 . 2 6 . Let.us see, the reference for these accelerations isp
w

25 California Division of Mines and Geology, special report

k-
_-

-



_ . _ .. . . . . _ _ . . _ _ .

4658'
1 number 27, I be lieve . Special report on the peak accelerationn.

-

- -2 The .second station 'was located between 3679 and 3754, so it

.3 > l's located- about 'here, and the peak vertical acceleration
,O '

%d 4 there was 0.20 G.- The two peak::horizontals were 0.33 and
.

5 ~0.27.*

6 .T'he station over here was located just about here,

' ~ '
7 on the abutment' to a dam .for - Lake Crowley.- ..The ' geometry

$ '8 of that station, the dam which forms. Lake Crowley is in an

9 east-west flowing river, and there is a north-south dam.

10 .The station is located north'of the dam,' north of-
~

,

2 11 -the extension of the dam, and I think something.like 60 feet
'

.

12 .into. a relatively flat . plane. 'In any' case, che accelerations'

13 there, the horizontal is 0.32 Gs andi the - no, I am sorry, '

~i4 ' the ' vertical is~ O.32 Gs, and ' the two peak horizontal accelera-

.

15 tions that 'they list- in' their report are .0.41 G and 0.99
...P

'

.

[ I),'16- G. - . , .

- -

' s

"

c s,

: 17 Now,' that;0.99LG: I.s; an 'an :except!ionally high,

a. , , . . .
-

,
. . ,

. . .

18 value, and =I, have; persona.lly | looked at the , record, and I have
v

' #
' f 2

'

7. , . . -e

19 - also sh'own the record to4t'wo' or' three other' people, and I'

(rs f'', - >

" ' , ., ,

s 20 doubt that' there is any genuine validity ,to that .particular
o t- 2 4 .

.s . 4.ps . -
.3

,
, ; .;1,

- >4 .

'i ~ ' ' " ' ' ' ~2

21 -point.
'

, _. ,
" '

The 0.99 G peak o'cursja[ an[pxtremely; highs~ 22- cy

; :, :.

223L frequency spike, which -- and there are several other;

f

1 24 extre'ely high. frequency spikes at similar points in the
'

w/,

- :25 record that make me suspect; that there'is some sort of problem
i

Y '

r

c
6 wv v iy + - , ~ , e ,-,.=-e e-- y 9 ..er-, . , - - .w.t,,= ,, *, w a-a'~-- .- -y t- g+- w
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<

~

.I with either the instrument or the wayLthatc.the. instrument is'

.
,

..

_

'

_! 2 - f astened -to the ground, or something' like . that, so'I'-

h f

~

.3. Personally distrust that high value.
i .

! :O , 4

,
'

5 --

'6
'

L
4

1

17 +

*
. ,

'

L

8

9:

10:

- 11

.

- 12 '
,

. 13
'

>

.

_ .s
-

15

.k

. 16 . .

, x -

* ,

'17 .o, . , ,

I
'

,

18, ,
,

, -
'

<

- 19- -
-

.,

4

. 20 -

'
.

' "Y . G

,

E
e

,

%*d i 3 s

d' '; , .,

e

21 - ; ' ; J f.
'

s
* 1*

y

22 . - -
: ' '

}'
s

- 23-

,- - - 24-
-

I
: .

I. - ~

25-

--

.

E

J

s

a
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... .
.

, . -
-

,

' rs. ..
?! y ,

\j-1 11' '

. JUDGE JOHNSON: While we have this viewgraph,#
e;

2' you. identified the-possible epicenter of the events of ther,

'
.

3 26th.very. clos,e to the plus that-you have close to station' -

' ^ ' ' ' !'; :4 >3754.
~

r. . .: ,s."
'

? i ' T * r.- .-i .. - * ,=
a % .,

.5 -4.4 WITNESS' ANDERSON:a ges.- ' '

t (
N ( ., AL 'jf

~ ' ~ ~ * *

''

~6 W' *:dJUDGE' JOHNSON":- -Isf there any significance: to, the'
-

+
s -

s
.: s

- ( .f.. ; ;
., ,

,
. ,

<w . ,. .sm.- ~ '

,
f 7 'one'- the~other:fplus thai: . is'between 1480 and 822?

14,7 .n3 , ,.
,

[)WITNEhSAND$IISd.N'
^

: Yes, those pluses in there~8'

vw n- u.,y, y _pn
. , .

~

3are.at. points where map |. latitudes and longitudes; intersect.
.9

~

) { j f '; ~

n. q ~| 3-' * Q ; ).' :

t a f(Q'(_ji }4 - . JUDGE ' JOHNSON E ThatTis'' air.It was just'a co-

'

_

_ ,
i. ,

10
.

'ni _
g,

r. ~
incidence oh *this onelt,he",n,?.'<M '

'

'll' >

,N- ,

y - :. v- . ; v .. *
_

;c
,

. x. :I2' -WITNESSDANDERSON: 'Yes.
'

;
_

.
t.

-. -
~

|]g3
' 13 IJUDGE' JOHNSON: 1Thank you. One morefquestion.'

.Q/i ,
. . - .

<

- :14 'You, discussed the possible movement'of the detector you had
,

"

'

on the rou, ghiconcret'e atJ the ranger" station ' at 3754.;
-

'
" '

15
..

, _ _ , f

*: 16 '~ WITNESS' ANDERSON: Yes.' '
- -

,a . . -

. }
' 17 Y sJUDGEfJOHNSON: Do?you(have any reason to think.. s

:

18- ithat you recordings fromJany of the other station's. suffered''

,_

.19| 'in any6 manner because of their ,not being bolted or fastened -' # -

_

2 ' "
.

No.
,

20
'

" WITNESS ANDERSON:''
,

:t

7 ,. - - 21~ ^ JUDGE JOHNSON: -- firmly?.
,

.

' 22_ ' WITNESS | ANDERSON: No. 1454,-1494 and 1480,
.

,
^

823
a

! '23- : werefin fact all . bolted .down very well. ' The 3679 and the'

<

a. .:

.24 also-were,not bolted'down. Those two stations were located
..

, if, ]i ry- ,

'* 4 :25 .directly.on sedimentary' deposits, and sort of worked-into-4 , _

. ; a -

,

't ).4_
g 84'llh-y

>
. j

'

.

~. ,..g .

*
1 g

,

| ?' - r

-
.

.

* *

| %
~

- , .y[ ^

O}? - --- ,

'"

, m
t e! a . . .
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'
_

_

,{
" , ,

$, '

../ -2' ; { thejground so it would'be difficult for'them to slide, and
,J

also those two:stationschave sa'nd bags placed'on.. top'of them,- y

' ri . .| 3
which'would also have tended to'make them more permanent.~ *

' X'> Sog3754 is the only'one that I have some concerns about..
- 4

e .i g, g 7. ,

- "' ~ And the'doncerns-at 3754 arise because of --
5 L .4 n 3 & e. q, '

7, because dndAr ac'c' ele'da.tib$s of ;.27G,; there .is the -- because
- 6 ;, . 2 r.

.
., y , w,. ..

.
.,, .v .

.ofithe'large' accelerations,n rather than anything in the
-7 ,+ <

-> ; sy s 3s. ,
4 e

< ,
.

,

, ,

' ~ record or anything7like' thabe ,f.

- 8 % _ ^ 7.- . _; ~ ,.

S/ JUDGE)J,OHN, SON':b J So' the ~ type of surface the .others
-9

,

-

[+were mniwas.what you'would. consider e.degua.te for. making the
10 J y;, ; q 9; ; p =1 , y '' ,r *,

% .

- measurements you intended to'make?
, . 11.. . -

. y r.; y y s, np; .

WITNESS ~ANDPRSON:% Th.at is all. Thank you.'
-

L 12.

JUDGE KELLEY:. Thank you, doctor. I may have
. 13

,

i( . something more tomorrow,.but not today. So I think we can'
.

-excuse you for.this morning anyway. Thank you very much.
. ^

.

tWhereupon, the Witness was excuseo.)

JUDGE KubLEY: Mr.;Wharton, your next witness?
,

17 -
fi

MR. WHARTON: Yes, at this. time I would-like to'

- 18'

- , *

call Dr. Clarence Allen.
,

Whereupon,t

.

-CLARENCE ALLEN
: - -- 21

-having been first' duly sworn,.was. called a witness herein,'*

.

.and'was examined and testified.as follows.'

*

.

-MR.|WHARTON: Mr. Chairman, I want first to-
.,

. 24~
.

,
.

thank Dr.'. Allen for ' b'eing here , 'and he did express: an -interentE ~'' - 25
,

-

.
,

v..-

- . ,.

;, U + .

.

.h. %

-. 7c~
g,

;- ,-
'

+*

_

[;,
,* ,. Y~i n

a
mn '

- ,
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'

hw-3 1 to me if it would be possible for him to be finished today,

2 that is, whatever cross is to be done today. Mr. Pigott

3 3 4.ndicated and we have agre d that it would be over - two days.
. .)~

I think.that you will find the nature of my questions of4
t G.r.

5 Dr. Allen are fairly general,. sand I.would just ask,-if
< s .

'6 Mr. Pigott could look at f t''towar'ds possibly this af ternoon.

7 Ittis certainly (up to him, and w'e are not changing anything,
,

but if he coulh look towards it''after my cross -- I mean mya
'

9 direct, to'see if he might want to do cross this afternoon

10 1since.itsis fair.ly general. ; >

ypt --

,

-

-
'

*
_

,,

13 JUDGE KELLEY: We did have an' understanding.

12 Why-don't we. whit /and s e'how'it does develop?

13 DIRECT ^ EXAMINATION

- 14 BY MR. WHARTON:

15 Q Dr. Allen, I again would like-to thank you for

16 appearing here today. Would you please state and spell your

17 name.for the record, please?

18 A My'name is Clarence.R.-Allen, A-1-1-e-n.

19 Q. And are you here under subpoena?

20- A Yes.

21 0 That is, you are not a voluntary. witness?

'

22 A That is correct.

' 23 0 Would you please describe your educational back-

'

24 ground, degrees and professional experience?

25 A I have a Bachelor's degree from Reed' College in

I

.

A^
_
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' . , ~ -

.

physics,'a-Master's-degrae from Cal Tech in aeophysi':s, andI '4 - <y
._y nj -

,

'a Ph.-D.[from Cal: Tech in structural gcology and! geophysics.'

.' ,- ,

a,
,

' _Since; graduated from. Cal Tech I have taucjht 'at they31 y

hN..D ') University of Minnesota.,' then retiurned to Cal Tech where I arr- r( ,
,

,

4,

4
-

- - -

i ~ now ' a'' prof essor of (geology and geophysics. One of.myiprimary''

5 3; >y -. ,, ,
,

responsibilities nowlis'!as supervisor of the Southern Ca'li-? -

- - g6 . g, ., c .p y .
,

'a
; s .s ps ; .

,
, . y ,

. ~ forniat seisnographic | network,c which at least Cal Tech <is -'

7_- ,
. A g- ,g, ' s v*

part( of, that[(CaiSech > rtiris that in ~ cooperation :with the ', ;i' ; " ' '

v
8 79

'-g,
,, , ,

-

'U.'S.-Geological Survey Q " . ~# '''

- j(9
'

:

7
-

, w - f.,
"

, ,
. ; .* \ '

Okay,. jSere[y'ou'oneL of: the authors of aireport by1. C 'Q-'
n i

,

10 . . . . ,
<

.

F eii$akel.fof2tlib -Natiicina'l!Adad'dmy[of cier' ices ori earthquake'Sy -'
~

6h '

s t ,e: ,(w % 3ell. u:y.

,
,

1 problems relating'to;the citing ofIcritical" facilities?
'

#

,
,

'12

J
' ,

. oc;;|| f' ; f r ' t( W- -
., ,

A- "Ye s ,' 'l : Was'.'~I was~a membbr of the; panel that#
-

13,
,._
-; .

wrote this: report.r)-
.

s <
-c .\ . e, ~14' ' -e s

, . _ ,
^

'Woul'!you give-us some'Ibackground of the purposes~

d'
-

. -Q ,
,,

of dhe formation ~of'that panel.and the manner in which this~

.,

report was p'repared?e
. . . ,

, - 'A =Well,-as I recall, there w'as a feeling that therc
,

.

,

^

-
:was a'need for.some direction of the areas of research that

^
'

-

19 ~-r

were particularly important to the problems' of citincj criti-
,

'

1 cal facilities, and particular nuclear reactors and dams
.

' ~ 21
> , m- -.being among the'two most important critical 1 facilities,

. ~

, so<

.

,. -- -

the; purpose'of_the panel was to recommend particular areas'

c
< 23

'

>
.

. of'research that it felt were important in trying to do this
.-

24.
('}

' morelad'equately than had been done in'the past.v'
25

f(b .
''

L.) ,

..

-

-

Y

3 2

-
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.':;
-

.

,

,
.

. - -.s.

e. W - . , ,

. k,)-- 5 - _l' The; pane 1 met on several occasions anct .in' par-4'

-

'

5 ,' i icular', . a"long meeting 'at Wood's ! Hole. during tire siunmer of
.

.,

'.

t'2LL ,, ,

N '3 a couple of =. years ago, .and various parts - of the first draf ts
~. ~ '_ -Q/ .

were written 'by; various ' meinbers of Lthe panel -for; various .
-

? ,
,

L4
,A ,

s
,

parts offthe report, and|these-were gone over,oand the report
. . . _ - .

s
.

.

5
~

' '
,

... w .. \ u- - ' ? . ,

,'r x ,v
.6 I think,. represents a , concensus,of.the-entirc' panel,'although>

a. * y.f.gq * f "c ; y gg ,

.,
-

VN 7- I can wcoqnize in the quotations.that Dr..Brune has!'in his
~

,

r 'W 1
. , , >

. uz,. ~,- . a - .x
.

-
.

8: testimony.a . number, of;th'ings in whichzI happen to be the-

.
.- , .

person who wrote the first drafE., - .

',

9
u. , - . . ,, . w ,4 *

.. . r* 1
'

- to 'O '.M Tha~ttis.dne,ofE,the"Ehings I was getting to. We,J
-

,1 3i ^would ab'e ' goings throudyh> seine iof7 tliei ,te st'im'ony of Dr.--Brune1

a % 3 h a.;.. . , w a p t. #f 0%'~ ~
~

.-3. .,

112 'and specifping'whetherfthese are particular. portions which' ' '
'

,

; ...
.

. . -C 9 NW-W. .

*

.,
- ~ 33

you wrote anditliatt youtpresahtly agree with.
,

7
-( D 14 A' 'As I say,'I wrote'the first draft,.and in.many ,

- ,
.

15 cases-these were~ modified to'some degree ~by.the panel, und I
.

Lthink-it.is fair.;to--say/that.the report represents a concen-l' 16-.

sus bpi he-panel,'not-of a. series-'of individualt opinions.,L _ ,
~

t
, ,

17-
'

Is $0 Goingsto the; report itself and the' quotes that
,

19 .Dr.; Brune cited in~ his ' testimony, Dr. Brune cited tlie follow-;

g - 20" ' ing in his testimony;and I'would ask:you -- I will read this
_

'

21 -and-ask you if you-would endorse the statement as cont.ained'

<
,

.

22' 'in this particular publication.
,

,; . I3, It. states, "We do not now have the optimal in-- .
.

I

G
L24 [ formation base tha't is, required to cite all critical faci-~ ~

v :'
25 lities:to protect the citizens of the United States frem,

'

s < ~
,

t

.

q, -

,

m

.-.9
' " ' '

W

* es

I. "#

j ' -- ..F''
"

S ,

k -

5
,

- -
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||hw-6 1 the hazards posed by earthquakes, surface faulting, strong
'

2 shaking ground failure and tsunami. As a consequence, many

- '3 facilities are overdesigned, undoubtedly, other are under-

4 designed to resist seismic effects."

5 Do you basica: ly -- do you agree with that par-

'''_,6 ticular statement?
.*

7 A ;Yes." I .~mighc -say 7the quotation leaves out a
s e,<

8 semi-colon,/;and.'thereby d5stroys the correct grammar of the
,

9 previously statement,'but. basically yes.
v.

10 Q DoesJleaving out the semi-colon change'anything
y.

13 .in the meaning?
~''' ';, : s . ,.

A' Noi Well',"there~should'be a s mi-colon after''

12

13 the word overdesigned,,af'erJthe quotation mark. But I
-

,

14 don't think that changes the meaning.

15 - I might point out that there was considerable

16 discussion in the panel of this rarticular statement, and I

17 would attach particular importance to that word optimal. We

18 had a great deal of discussion about how this sentence.might-

19 be interpreted, and I hope it is clear that we have not --

20 we do not sa1 that we do not have adequate information. What

21 we say is we do not have optimal information, and our purposc

22 I think in making this state' ment was to indicate that further

23 research indeed would be very helpful to get an optimal

24 situation. But that word optimal, I think is a very importar t

25 Part of-that sentence and it was a subject of considerable~

_
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S c

g .' ,
: ,

l,_) | 1- [debatefin~our panel.

y - "2- . JUDCE KELLEY: Excuse'me. I would like to get
'

,

,8 : ..

clearithe direction-that.we are going on this document. It- 3'
. . , - .

.

isaicollegiah. document. What isLeoncerning'me here,yDoctor,
-

'4 -

5 . is~~ that certainly- you';partIicipated and you' .can cer tainly say^
'

.

~ 6 whether yo.u.lagree with.this. sentence or that paragraph.
'

Let'me ask.you -- I' don't understand, however,7:
~

'
,

'

8 that'you are here'in any sense'as a'n official spokesman'of. *

, ,
.

,
.'9 'that panel.

10 WITNESS ALLEN: Not'as far as I am aware.
,

~

11 JUDGE.KELLEY: .We had the very'same problem'with
.o -

12 :the ACRS as I think-any participant knows. It is a collegia]

13 ' body and theyIhave said what they have said. -And you cannot,
.

,.m ~

: h) 14 just as an -illustration', Doctor' -- there -have been attempts'

,

15 'in'the past -- do you know'what the ACRS is? ~The NRC's ACRS
. "

16 WITNESS ALLEN: I served as consultant to the

'

17[ 'ACRS, ye's.

18 ~ JUDGE;KELLEY: Well, there.:have been atterrpts- to

'

,
. 19 subpoena the chairman-and say, okay, what does the ACRS.' '

~

'20 .!think and objections are sustained. because nobod;r canispeak
~

u

l '
21 for them. .They just speak for themselves. And I am a littl(

'. .

' -
1

'

~% .

concerned about where/we.golon this document. ,I mean it is
.. . ,

.

^

22 - .o r v.L -
,

s,.
,

L
s .

' ,231 f. quotes --{ quotes'froE Ity [re lin the - record, :and cer tainly,b*

'
;; - , 4. ,'-

-

1you can'a'sk'Dr :. Allen |a_b ht.his agreement with portions, but,c - - - J'24

~

z^ > y '!; . p7
m

'o
:25 'I ~ don' t see- himlas hereQspeaking for ithe panel fin ~any sense.*

, .
. . .,

<
"

. . .

~.r* _, i
"* -- * = g g- 1 .

#- e . 2
'

%, L 1
'' _

,,

*
| . 1

.' [' . e f h.
"

'
'

. 4 , .
,, / P* '

,

F

, .)ah j f %
:- ,

*
y . s e -+

'

'

. Yn | ,_
,
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c
. .

f

A

. f'-W.f) 1

,

I MR.,WHARTON: I' hadn't'lintended that, Mr. Chair-'
,

,

-l D &
' .2 - man. <,

'
, .

r

y' 3 JUDGE KELLEY:( Some of it kind of so'unded that.
.% / ; ~~

-
. .

'

4- 7way, and that-is why I-' interrupted.''-

s

u ; _,
' y

_ _

,
,

' - 5 MR. WHARTON: .Well, I don't want it to be con-
.

.
.

,

; - -6 st'ruedJthat way'. Dr. Allen is one of the most. highly r'e-* '
'

E

1i 7 ., ~garded.in the. field Q-Thisi- .he testiNied.that he has
' '

.
. .

3
'

,

. written the. draft of thistparticular document, and I'am'ask-8
.

*i . 9 ing him' regardin g his thinking on :the current. state of the,

10 art,''and; basically in' fairly general terms, and this --
2 d

#
, ,-

~ t ,. , JUDGE KELLEY:. 'Go ahead". -
= - o; 11

.
-

,

!'

.

,.. .

C J~ -12
'

.MR.' WHARTON: --!has to. do -with . critical- f acils --
,

- -

% 13 fties.:
.

; f ,.
,

N.
~.f~1

. .

[14 ' . MR.. CHANDLER: Mi . Chairman,-I will. object.to
'

k.. '1 ,

I

',

s -

, 55' Nsicharacterization'that'Dr.Allenprepar'ed'theidraftof. + t. eip , . .

, , ,f:
' ' ~ ~ ~

J16: -this~' document. 'I think Dr. Allen indicated he prepared the ,
'

,

. *$ .
,

~

4 . , . .
>. ,

4 . y

', , , 'Edraftfoffportions of the document.-- 17<' >

, , . . , .

. x~, ,

i'' E18 ' JUDGE KELLEY: Does it really matter.for,our*

'' '

. . . .

_ 19. . purposes?'
. ..

.
.

4f 20 MR. CHANDLER: I am,not sure. I don't know what
. ,

- ,,

-

,line of quegtioning Mr. Wharton is going to --|21.,
, _

.

~, , r- -

.

'22 . JJUDGE K..ELLEY : Go ahead --- , '!'' "

7., _
j,

,
, , ,

,

''
-

.

% ;MR. CHANDLER:,#-- pursue.J23 -
,

t .T: - : .
-

(JUD'E KbLLE.,5 -- M[.d harton.
fy/,(9.

'

'
-

24 ~ Gy :,

.+
]

' '.s .,
,

.[,

d
<

7 ,, .

/[

.

#
] } g & -e ?r+

O , 25 ' 'MR . ' WHA'RTON ': Thapk.you.
.

[ kB

. 1 es ,f
-

> q. c' - + , .

,j .',:(, . _ - - -

,; ,

-, ,
,

x ,. . ,,? .

. ,
n

3 _,

" ' '
4 g g : . f [ *, .

'

13 ','g*., * y i ' s t j 4;f ?} #_, . I
,

f
'

+
, ,

i+ n'' '-
,i. I ,

~
frf: ~,1, & ;',t ' , I;; Q tYW ~

-.,.
'

.j .. b , ] y. +
,

i . . ,$ t* +~ r

. ) .- r. a ,_ . . , . _ , , . . . . - , _ . _. _ ._ m _, . . . . , , _, ,_, , , , _ . _ , _ , . _...._m.4..,
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7. ~

A
3 ,. 'I \
4.1 11 : ,~BE?MR. WHARTON:.

'

*

,

, - 52 Q Dr. , Allen, one' of the questions that was' raised,
t.

~

N. 3 I' believe Dr. Hand: may have raised them, regarding the para--
"

^

:
_

4- graph that,I just read --lisfas.'a consequence many facilities
'
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c16 A. ' Seldom can all threenof-these questions be an-<

-s. --

I
^

17-' swered anywhere near -- with anywhere near the confidence we
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-18 desire. I would like to ~go on and quote the fc 11owing sen-
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,19 - j.tence=in the< report,,where we say,."as a, result, some struc-
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-20 . tures .with a - deficient resistence .have undoubtedly been built
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21' Slthough probably.more-often,;criticalistructures have'been
.
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_(f L1' should'also permit;such ' structures to,be, built more economica l-

L -.2. ly:without-the waste.that is necessarily inherent-in over-
'

: . . ,

) f, f3 conserva'tism. "
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So I think the' feeling.of:ti3 panel was that morc~ l
, i '4
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'5 ften critica11struct.ures have been built with excessive" I' '
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[6 '.conservativism. That'is the| sentence following the quotation'
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!tha' you have on.pahe.eight of Dr. Brune's testimony.
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, 8 Q Right. You have commented, I believe, already'
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9' on major ^ gaps exist in our knowledge of seismic phenomena.i ^
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- IC Going.to page.23, bottom of.the~page, in commenting on speci-
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sa- 13- f,_ cation of. maximum earthquakes the panel comments, "such
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: events have been called maximum cr. edible' earthquake, maximum
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_ 33 expectable earthquake, or'with regard to special facilities. '
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safe' shutdown earthquake, or simply the design earthquake.'
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IIS~ :NoneLof these terms has been. precisely defined in a usable.
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16, way,..and~what is credible or expectable to one person, may"
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- _ .17 cnot'be.to another."
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.,19 drafted yourself?
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| '20 A 3s ..I recall,. I wrote the initial draf t of that,
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21' Jyes.'
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'22 . O Okay. Would you' explain further what you mean'

.,23 'when-you say c.._t none.have'been precisely d_efined in a usa-#
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-1 personal opinion now :at this time?.
.

2MR.-WHARTON: Yes, I am calling for-his' personal2
,

_.
3 opinion.. - ; j

*
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f4 ' WITNESS ALLENs In'myiopinion,i.the word: maximum-
,

5 credible earthquake has notIbeen precisely [ defined,~because~

, *
6 'what is credible to one. person is'not credible to another,<
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.7 'or may noc be credible to another, andsone of the points of,
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an' ? I: agreciwith that,: is that'. ~
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' 9 Jgradually weLshould be?trying to get away from,these-terms

{
lU ' andJinstead.talkingtabout' degrees,of fault' activity, rather9
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|18' speaking about. ' '' ^
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:20 precisely defined, I:think, as used by the huclear Regulatory
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' Commission,. but not' in a veryi usable way, .it' seems to me.~
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Ihp 1 Q Do you have any suggestions or different terms-

2 that you call these events or different ways of defining what

3
.

we should be looking for?

4 A Well, I think, and what I think I said in the

5
report was, that we must be working toward trying to find

0
f aults on the basis of their degree .of activity, recognizing

that ther'e are faults that are very active,. faults that are

8
very' inactive, faults that apparently are dead, and there are

9 all gradations in between.

10 It is really rather. arbitrary to.somehcw draw a

11 line between a(capable and an active'fN lt and one(that is
g_

12 inpotent or inactive.
~

13 one point, of c urse, th'at we"have made in here

14 and many other people have ..ade is this -- the decision as to

15 how active a fault must be or how often an earthquake must

16 occur to be of concern in a critical facility, is really a

17 decision that involves acceptable risk and a decision thac

18 should be made not necessarily by the scientists and engineers

19 alone.

20
In other words, is an earthquake that occurs once

21 -in a million years something that we should consider or not?

22 That is something involving what the acceptable risk is in ar

23 particular facility and the one thing I would like to see is,

24 I would like to see that decision separated from the decision

25 | of fault activity.
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' 'That.is,;. hopefully a scientist can state what the
i ''" 2

degree of fault activity is or how often an earthquake of a

-3~ .

; g.;4 particular magnitude mightfoccur. Then, having'said-that, let

1[ '4 . _

~

someone. judge - .not a scientist or. engineer judge -- whett r

-- 5 . -

- that particular earthquake is of suf ficient concern' to be

6:
'

.

.
.

-

- considered, say, inithe design of Ja particular plant.

-7.
~

; 8 v. . . ..As it is r ,ht.now,iit s'eems to meiwb'have a'de-. .,

,

1( d' [ [-8 .' . . . .
' finition of a.-capable f ault or an'. active faulttwhere ~ we haves-

'

L j
.

~

'9- ;
sort ~'of confused acceptable' r,isk ;and scientific _ probability in

m10
- the same definition and I . don' t 1:liink; in 'the+1ong run that is : '

~

.11 #
m.La.very saftisfact'ory} state of affair,. ~.

'< 4

n' '* -
. ; , g,

'n '

Brune-quotes -- and I;would like to quoteQ ~ Also'Dr.
'' '

i
- ', . , . .

t 1: '13 -
- - s . . :.

'.V it'at length because you did mention'before the quote about.

14_| major. gaps:
. . s

'

R. Major gaps exist.in our knowledge of seismic

16
phenomena and nowhere is it better illustrated-than an attempt

17
to specify the locations, frequencies'and maximum: sizes of

' 18 -
. future earthquakes that might effect critical facilities.

.

19'
-The question of where, how often and how big,

.

-

20
. seldom can all three of_ these ' questions be answered near the

,

21
: confidence you. desire.

o
' '

. 22 ..

"Or MR.' PIGCffT: ~May we have a cite for that'?.

:v
:23:'

MR. WHARTON : I am sorry, I was taking it from
.

*

r' ~ 24
.jj .Dr..Brune's testimony, page 8, page 21 of the: report.

25
H///

m
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I.( ,ghp 3 BY ~MR. . WHARTON:
\

" (''i
~.

..2 O My question-as to that paragraph is, if we can get

3
.

Ja .better idea of what you mean by, near the confidence we de-L
-

f(d.f~ ') 4 's ir e . .

5, A~~ well,.I.think the mere fact that we have hearings
~

.

6- .like this indicates'that we cannot answer, these questions as--

~ N w ' . !
.< 7 satisfa'etorily as we woulc} wish., There are' .' honest scientific

' o

4 , t ,, . .,

. >
. 8'- , differences of. opinion on' thbse . questions,' f .how big, how.e .

o
,

, r
..

.-
Y v'st . ,

9 often and-where. ' ;" , ,

'
..

s- -,

.

As ca- renult of kh6s~e,;sof courser..welare forced to
,

(10-
,

. y ., 9. y,
.

m

:11 be exceedingly ^ conservative and I,think as.we., state,right-here .

'
'

E ' ( I < g g., ; .] ' ; l-[ ' h. e
~

I''
-

. . . .

- 12 and I agree, probably more. often than not we are being unduly

h. 13; - conservativebecauseofthisiacknodedgId)ignNance.
ss-

~l4
,,

. Hopefully as time goes by,.and I.have.said this

15> : for many years, given this' document you quote 'in 1967, hope-
.

16
s ,

fully as time goes .by and our ~ knowledge increases, 'we can be ~

,17 ' less conservative.

'''

"18 .Q You also state in.the report that ---,

19' MR. PIGOTT: The' report also' states -- objection.

20 JUDGE KELLEY: Sustained.

'21 BY MR, ' WHARTON :

t. > -

' .22- O. The report:also wtates that efforts must be made.:,w..
il b
a -

0 23- to' separate the evaluation of scientific likelihood of poten-

~24 tially' disastrous events'and'the assignment of the risks that'n) .L..
'25' . society is willing to-accept for a particular critical facility.

'

i
_

4

>

_

:%.



-, . -
. .

.
-

. -

4

4676,,

i M hp;z4- MR. PIGOTT: Could-we have a reference?-
V -.2

"

MR. . WHARTON : It is page 9 of Dr.-Brune's testimony

'
3 ~-

'-

. and the report, page.24.
P.
' '.) '

..

' 4:
- BY MR. WHARTON:

'

'

I Q The question I'have /egarding this particular-

'6
- sentence is,.is:it your opinion that scientists such as seis-

7
'

mologists are not-really qualified' to make-the kind of assign-<

.-^ ' ,e 2

8 '
'- 4 -- -

ment of risk . that societyfis~~ willing to . accept? -
. '. > ht -9-

A- I don'.t think I'havecsaid thit. I'. don't think that
-10 - i

.
'

i~^ -

'

-it is f air that they 'alone :should ,be'aske,d or ' expected. to make
e -c..

11
this particular judgement. - Certainly,.I think.that as ci.tiz, ens.r, .: - n' : '; - .

~

12 1 R 5, . F- ' '' ''

.-
:we have just'asSmuch right to participate.in decision of what

f( gg ,v- m.
-

(j- represents an; acceptable risk.'
~ "'d

14 ~

*

I think ultimatelylthat decision ought to be
,

15
' reached by a broader section'of society than simply geologists

. 16
and engineers.

,

17'
-Q Are you currently a member of the scientific panel

18 '
~that-is analyzing'. earthquake hazards, geologic and seismic

~19
*

hazards'at"the proposed LNG' facility in Southern California?,

'
~

A I am a member of the review panel that the., ,

'

21 ~ California Public-btilities C amission has set up to ' advise
'2~

the'Public Utilities' Commission on seismic risk at that site,' (N- ,

). - g,,a
r. %

Lyes.
< -

24'
e)--- 0 In your opinion, the methods'being utilized in(

/ -
~ '25 -

analyzing-the earthquake hazards and seismic' hazards for the
-

4-

+

uA.
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I:/ghpl[5' . proposed LNG facility, do those methods meet most of the
.

' k' M 2" criteria that you point out,in this report?

3 MR. .PIGOTT: Objection; I don't see'any relevance-.

(m 'n.-
-V'

' 4 - as to what'they are doing at Point ~ Conception at this hearing.

5
. JUDGE KELLEY: NorIdo'I. Maybe you want to expands

6 on it', Mr. Wharton.
'' J,

'7~ MR. ~ WIIARTON: No,SIywill move on. 7
. ,w . ~ , -<

' 8 ~ JUDGE KELLEY:'2All righf., thailk you *

~. .,

9 y,~ ,

BY'MR. WHARTON;D ~
, t. ,

--

.

. .

' ' 10 Finally, from,tNat'.particu'lar report -- this is- - -

,
-Q. :

. . . ,.,

'

11 Brune's-testimony -- .

; .
from page 9 of'Dr. - *

MR. PIGOTT:
~

. . .

J ,z i.
. ,

_

q-
* ^ *

i
' ~?

,

. g' )r l'

' ' dould we just have the cite to the
.

,

'

e, - g
~ 13

3 J document'itself? h. .'
' >' '

' ''

*
- < 4

.

-14' MRi WHARTON: I-hm looking for it now, Mr. Pigott.
_

. 15 - MR. PIGOTT: - Use.of Dr. Brune's testimony is-

.

16 -offensive enough.

- 17 -'MR. WHARTON: I can't seem to find the sentence.
, -

^ E In Dr. Brune's it starts with, the statistical base of ground
.-

.

19 motion data is' extremely limited 'at present. These estimates

- 20 - of ground motion are subject. to considerable uncertaintiesg

21"
,. reflecting'the limited historical data base and lack of detail ,

quantitative knowledge of the influence of physical factors

'*- 23 - on ground motion.
- .

f'
' 24

w). Data are particularly limited for near-field and

- 25 large magnitude earthquakes. Unfortunately such events pose .

4-.
W v 3, *- -%g 3 4 , -..m.- p y . . w-ye. y e g.--- , -9 m *um t y g- --et.-r@ -yyvi-y-it g-i---- w-waw=s99 g a-*q=*%T- t.*erwmg



i

{' k

> | ~:,
,

..l.
^ 4b//

I" ghp;.6 .the greatiest hazard to structure.
.

./

3I IMR. PIGOTT: - - Do t you flave the' reference?'

?

'3 '

MR. WHARTON: 'I-have not been able to find it in

4 the document itself. -I am looking for it again.':

.
.

-
' WITNESS ALLEN: :I'did not write the first draft'

,

6 - of-that sentence so.I do.not have it' marked in my copy.
' ~

'

17- - ''

-

gw - 'BY,MRs WHAR' ION: ,f 9 .

v . 4 4

,u ,,g..
.a. -

- *e *,
,

p, i s t v -
'

.9 g % .1*

.. j - |Q) ' Would'you:have any.disygreement with'that particular,
~

, , ., u x Ng, _ _ . _

-
s

l,' % g ,r .. - ,

, ' .
e<

' 9 *- .,

statement? -A- ?" ' 'c, &% u %y

.e: /, , ;r 2. ;. s

'10 -MR.' PIGOTT: .IIam[g81ngto' object.uiltilwehave'

,

.ap|
.

.

i.n ; , a '.^ .:r
.

established;.that'it is in the reporti'''; '..: 1
,,

-f5g.,, =,u .- < - , - . s [',,, c
,

' #, ' I #+ ' ''
12 '''- :JUDG' E' K' E' LLEY:* Wh''y < d' on '-t' wet't'a'k' e' five ' minute''s' and -
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Is8 Ig JUDGE KELLEY: Okay, we are back on the record.

G ,
Mr .~ Wharton, go ahead.-

3 MR. WHARTON: Yes.
n
U 4 BY MR. WHARTON:

5 0 . Dr . Allen, thank you for your patience.for my

6 not finding the cites. I should have those. Going to page

7 33 of the report, the second paragraph, the last sentence

8 states, "Even so, the statistical base of ground motion data

9 is extremely limited."

10 Going to the last paragraph, and reading it in

11 context, if I may go through all of it, "In the design of

12' critical structures and facilities, af ter the design earth-

(']) 13 quakes have been . selected, it is necessary to estimate the

14 ~ ground utotions that are to be used in design. The ground

15 motions that are estimated ' typically include the transient

16 peak: a ccelerations, velocities and' displacements, the duration
17 of strong shaking,!andein someceases.th6. frequency content.
18 " At present, these estimates are, subject to

19 considerable uncertainties, reflecting the limited historical

20 data base, and the lack of detailed quantitative knowledge

21 of the influence of physical factors on ground motion. Data

22g. are particularly limited for near field and large maghitude
t

,

23 earthquakes. Unfortunately, such events pose the greatest

24c} hazard to structures ."

25 Turning to page 34, "There are several aspects

i
i
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'2g I regarding the details of ground motions for'which data are(

'. /~T
: generab.ly lacking. These aspects which of great importance2

3 in . the ' design 'of structures include Jthe variation of ground
3(V.

4' motions with depth below the sufface, important for deeply

5 embedded structures such as nuclear power plants."

.6 Did,you write the~ passages that.I just read?-

7' A' 'No,'I'did not. The!first draft of those, no, I'
* '

'

8 did not.

'
'

9 O Excuse me?

10 A: No, I did not write the first draft for those.

.11 ; passages.1

12 Q Did you review the draft of-these passages?

- n
/ ) 13 A' Along with all the . rest of the, report, yes...w, ,

14 0 And did you have basic agreement at that time

15 with the passage that we just read?

~

16 . MR . PIGOTT: I am going'. to object to this -line
,

17 of questionir.g. I reallh f' eel if you are sett'ing a predicate

18 to ask Dr. Allen''s opinion I wouldn' t.:have, any objection,

'

19 - bu't I' think you are gettingLback into'the processes of the

20 -group-that he was a member of, an'd N ~
~ .:s. ~ ~ . -

'

. ' ,
. y , 5- . ; 'N*, *

,' ' -21 JUDGE KELLEYi Let me ask'what(thetpur'p'ose-of the

22 ' questions are.
- s

.}.
.

- Are you trying to establish; anything other
. _,

23 ~ than whether 'Dr. Allen agrees today with that statement?

- 24 MR. WHARTON: Well, I want to see if he agrees,

25- first,- agrees with the statement himself, and whether he can
-

L

- , - , , L,,, ,,.i.,..-., - , ~ . , . , - , . ~ . - , - ,,,-,-,.-_u,..~.._-.- ,,c - + , - , - , , . ~ , ,,
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3g. I comment on a' statement regarding lack of data, especially lack

O 2 of data regarding- the details of ground motion, several

3 aspects regarding details of ground motion for which data are

4 generally lacking |, and it refers here to' the aspects which are
.

5- of great importance in t.he design of structures, including

6 the variation of ground motions with depth, and I wanted to
~

7 see if . he has 'particular -- if he was knowledge regarding

; ;r 8 that~ statement -that he could pass on that would be relevant

-9 to these proceedings.

10 ~ That is, what is the extent of knowledge regarding

11 this particular information?

' 12 JUDGE KELLEY: Both those points seem legitimate,

- |'~) 13. but I don't understand why we have to ask him whether he
v

-

14~ reviewed graphs and belie'ved it then, and so' on.

15 MP .rON: Well, I was just trying to --
~

16 JUDGE KELLEY: I would .rather you just- asked the
N-. , ,

17 question.>
,

'

) . .

18 MR'. WHARTON:'' Fine.
,

19 JUDGE KELLEY: Let me;just say, Nr. Pigott, that
.

20 this t issue first -- we' firs't looked at these questions in~ '

,' ~connection-with Dr,.'Brune's.. testimony, which had a |short21

~

22 ~section, and *ith respect to which th,ere was a motion-to-,

7_s

'K) .
.'J - L: y

-

' 13f strike on grounds of relevance, which~we denied, but it is,-

_

it-seems to us, while important, rather second-order relevance24 ,,

25 . if you will, and I think it should be -- it doesn' t need -- it

,

,, - -w- -m - -,, ,- g -- - - . www+-- 4, w w- , - , , _
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49- -1 is very general material; and does'not need to be probed in

2 ' great detail.

3- ~PR. WHARTON: This is my last quertion~ in this

- 4 area.

'

5' ' JUDGE KELLEY: Okay, go ahead.
,

6 BY MR. WHARTON:

' * 7' O .Dr . Allen, do youlgenerally; agree' with th'.s~
,

i ;
1

. _

,

8 particular statement that I just read?
,

~9 A' Yes, I generally agree with it. Certainly the

;r 10 statistical base .of ground motion is not as limited as it

11 'was at the time the report was' written, but it still is

~

12 ? limited. . I particularly agree that our biggest -- or one of

} 13 our-major lacks is in the strong motion recording from the

4 1 14- near field of strong carthquakes, and I thf '. all engineers,

15 ' as far as I know, would agree with that scatement. i

. ~ 15
~

. I wou ld : 41so. point'out that the area of ground !
! _

~

motion 'is nit .my field tof; expertise, and althjugh I agree17

.
18- with the statement, I' don t pfetend to. talk?with any great ;

'

19 ' expertine in.this field!
*

..
.-

, . m
,

i' 20. e Q I am not going -to! be; asking/you 'any more about
- * '

'
- >.

. ground motio'n, .ot!her' than the ,lacki of data /y,or how much data i

,

I21.. . <.c. , m .

.
22 there>is regarding it. I am most specifically looking towar60

yq,,

'

23,_ where the ' statement says there are several aspects regarding-
,;,

-

24f .the ' details of groundL motion tor which data are generally

25 ' la cking .' Does that particular sentence mean that there --
d

_ l

.I
4

,s I =

< l
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5g 1 it is not just a sparsity of data, but there is not very

,v 2 muen. data at all, could that .be qualified --

4

.cicL 3 A Certainly the problem of near field recording and

- 4 one in which there is a great spartity:.of data. There is no

5 question of that, I think, although this has been improved

6 ' considerably in just things as the 1979 Imperial Valley
,

7 earthquake.-

L 8 - Q. - What about the area of variation 'of ground motions

I

;_ 9 with ~ depth, below the surface? Is this an area where there
.

'

10' is.very low' data?'

11 A I have no particular knowledge of that area.

12 O Thank you.*

f) .. 13 Dr. Allen, did you write a paper called "The
v

14 ' Geological Criteria for Evaluating Seismicity?" Let me give
t

15 you a copy.

"- 16 A - Yes, I did. The-copy'you<gave me is a chapter

- 17 of a book which er.sential'ly ,is reproduced verbatim from the
,

*
. , .

. , = ,
18 original that was pub [ished .in the Bulletin ~:of the Geological

. 19 Society.of America in 1974. , ,

20 ' O ~ So this publication 'is 197'4[is'whenthiswas--'

. . . .
.,

21 A The original; publication;in;1974, yes'./
. . t ,

-

3 i s. . -
,

22 0: Was'this report adapted from an address which
.p"'

-

~ ~ .g.
,

23 you gave as the retiring president of the ' Geological Society

5- 24 of' America?'

)
c 25.. A. Yes, it was.

,

e-

* g- Tm- - g -2- e' qw. " *TW-W - * - 4*"'T*'*Y' f- >"Y"' ' F M T 'Y' M 'T T 3* -" 'YF



6g 1 Q Turning to page 32, the third paragraph, 4683you
'

k' 2 state, "It . is significant that the carthquake catalogues of

3 those parts of the world with the longest historical records

) 4 are the very'ones which.give us the greatest pause in:

5 extrapolating these records into the future. This should be

6 a:, lesson in terms of the tenptation to draw far-reaching

7 conclusions from the relatively short seismic history, such

8 es characterizes North America, and from relatively short

9- _ scismic history, and from such single events as Charleston and

10 New Madrid earthquakes."

11 aCould you explain what you -- the significance

12 of. that particular sentence and what you mean by that?

f'~) 13 -A Well, I think particularly when we look at those
V

14 areas with very long seismic histories, andi the Middle:. East

15 and China I think are among the most significant areas here,

16 we see thae. there have been events occurring very infrequently,

"

17 - on some faults,;for example, that would not have been noted

18 if we hed had a much shorter geologic history, or recorded

f
19 -history. i

20 We also see that particularlIy in the case or
'

21 China,-there seem to have been.some. major changes.in seismic
# ';-

.

,
: . ,, , ,

.

22 activity over a period of several thousand. years, and what I

. ')l +.

23 .am trying to emphasize is'that ihthose'areaswhorewehave'*~'

g-i 24 these Lvery long histories, we see things that should tell us

~ L) .
2:5 something about looking.at areas with very short histories,'

-

f

. - , -
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7g 1 ' and should oc very careful in drawing hasty conclusions from

,.

'- 2 areas with very short histories.

3' For example, acre in California, we have faults

! ) 41 such as the Garlock fault that within recorded history have

5 never had a major carthquake on them. One might be inclined

6 to say. well, that means that fault is safe, and all I am

7 saying is, as wm look.at areas' with very long histories, we.

8 realize' that there are areas that -- where events have

9 occurred very infrequently. We should be very careful in

10 looking at areas in this country with very short recorded

11 histories.

12' Also, we see areas such as the Middle East, where --
|

/'') 13 ar- say, the area of the Dead Sea rif t, where earthquakes
LJ

14 . apparently were very common up to anout 1200 years ago, and

15 then - 1200 A.D., and . then stopped and we have had very
4 -

-16 'little' activity since ' th st time, and these things, I think we'

,

17 have to. look-at very carefu'11y,~ when we are cor.sidering an

-
*

.
<

'18 area such ' as almost all. of . the laited/ States, .where our

'

. 19 recorded history is very sher s .
,

'

~20 Q In that paper ,on.page 33, there.is a figure 3-1

1 221 Is this figure .in here to show---- to illustrated ther
.

principles you were jbst speaking of?'22
.7_

,'O | '
.

23 A Yes. This. is a figure taken from the work of

r~ 24~ Mrs. Mci in China, showing the cumulative strain release or

(-)s ..
25 seismic activity, so to speak, 'in all of north China frcm

- . - . . - .- - - - - - . - . - . . - . - - - , . - - - . - .
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1 466 B.C. to the present, and I showed it to indicate that

U 2 from the years, well, 200 to about 1000 A.D., the leve l of

3 3 activity was very low, although this was preceded and followed

- 4 by areas of relatively high activity, and .I have- talked to

5 Mrs. Moi about this, and she feels quite cicar this is --

6 quite . certain this lLs not just a matter of deficiencies *in

7 the historical record, which would be the first question one

8 might have.

9 She feels that the historica: records are-

10 - adequate in this area-to indicate that there indeed has been

'll a change.in seismic activity over periods of hundreds of

12 years in this part of North China.

, j{m), 113 Q In the same paper, on page 65, there is a

'14 _ statement at paragraph ~ three on that page, okay,.that is --

15 ' number three-states, "Those,p' arts of the world that have the
4

16 longest historical reco:ds of earthquakes are the areas that

17 should give as the greates't pause * in extrapolating that

.~ .

.

>

18 history in the future,' because it is; clear that. even a
>;

19 2,000 or .3,000-year history is not' a suf ficiently valid
- .,-

,, ,

20' statist-ical sample to use' as a , firm g'uide tofoverall
,

21 activity'. In such.crer.sgas Chliforniatandgiovada, where ourf''
L L -is

; 22 - historical record caroly excendo one century, we must be
~

. 7,.

t }- .

ms- r
'

23 cxceedingly cautious in extrapolating fran this very short

24 history."(-}%/

25 Imo you still endorse this particular statement?
.

i

-- - _m._.- _ . . , _ -- . . , . . _ , . -.
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i A Yes, I do.

2- Q And would you a free that in Southern California

3 we do not have a long enough historic seismicity record to
r-

(_3/ 4_ allow for valid extrapolations of future earthquake activity?

5 A I would say we must be exceedingly cautious in

6 doing this. Certainly some parts of Southern California such
t

7 as the Imperial Valley, I . think we ~ have a much better

8 ntatistical base that otherrareas where earthquakes occur

9 loss frequently, so I think this is an area where we must

~

10 indeed be very cautious.
3 ,

il 0- Do you know of the amount of statistical base for

12. the area known as the California borderlands?

('~) 13 A This is an area where the degrce of earthquake,

' ^ R./

14 _ activity has been relatively low over the past 40 or 50 years
- 15 for which we have any reasonabic record, and consequently

-16 that is an area indeed where our stat.istical base is not very

17 9ood. -

.

18 Q Sa you would say the data base In that particular

19 area is one of ~ those that you have to be extiremely cautious?
'

20 A The data base from seismic even.ts.

-21 0 Yes. - - -

j, ,

4 r ' -

' ,

. , . s.

'Is certainly an area khere we ha've to be,' cautious,
'

22. ~A,
,

't )'
C 23 yes, exceedingly - what .was 'th'e. term I used? We certainly

793 24 r.ust be very cantious, yes, there is no question about it.'L)
: 25 '- JUDGE KELLEY: "Can you indicate just roughly where

, , -

e.r- - .- 4- r e , - . .r.. ,+ -m..ee . . , 7- e- s + r: -
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1 the Calif ornia borderlaud .is?

-Q
= 2 MR. Wi!ARTON: Yes, the California borderland --\'

3 MR. PIGOTT Excuse me, could we have'the --

() 4 perhaps we could have Dr.' Allen explain.where the --

.5 MR. Wi!ARTON: I think that would be better.

6 JUDGE KELLEY: Doctor?

7 WITNESS ALLEN: I assume what you mean by this,

,

8 and you were the one that used the term, not ~ me, is primarily

9 the offshore area from the southern peninsula ranges offshore

10- to the edge of the continental slope.

11 MR. WHARTON: That was my understanding of what

l'2 I was talking 4. bout.

(T ; 13 JUDGE KELLEY: Does that include San - Onofre?L)
14 WITNESS ALLEN: I would assumo so, yes.

15 JUDGE KELLEY: All right.

16 WITNESS KELLEY: And of course, this is one of
,

17 the reasons that I have, argued,..in fact the whole point of

18 this' paper is to argue ' that we. must be very careful in

19 looking at the geological record, to try to go farther back

inhistorythanwecan.bylookingattheveryshortseismic! 20

21 ' record. i

,
,

-
,

-

22 BY'MR[WHARTON:
_ ,

^ '

.

''
23 0 Could you turn to page 34 of --iand it starts -

24 with section 3.2, California, and runs on through page 35,p/")
\.,s

25- page 3.2, it states, -"The seismicity of California is related

,

s
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I to motion along the plate .soundary between the North,

^- 1 American and Pacific Plate."

, 3 Would you describe the motion along the plate

O)'L 4 boundary in' Southern California and Northern Baja, and I

5 will refer- yca to a 'viewgraph of a regional tectonic model,

'6 which was produced by the consttitants to the Applicant, and

7 was distributed in this proceeding as figure 361.66-7, that

8 is..from the FSAR?

9 I would a W you, from this particular diagram,

10 from the FSAR, could you describe the motion along the

11 plate boundary in Southern California and Northern Baja>

,

12 Calif ornia?

13' MR. PIGoTT - In all its aspects ,' or tho -- we,

14 .could be here for several weeks, I think. -

15 MR. WHARTON: Not from what I know about it.

I'6 ?

'

17 :.s * .,.

r

.18 ' '
, ,

* -
. ,

Je J

. .

,

9 V

20. c .
. -

.A .

21-
"

i34
_

4
#

s,, . .- : .. ,

(,+ e
, .h 6,

' *n' *.

w ,
'

]-

~ : . .
2, . .

-y 24'
_ wf

4
, 25

, s

4

& - p% +~ w w4e --we -e--" -,-n-n ~.,,,e, , ~,.m- o e mv -r ww-a +eew- wo- , es--e-&-- 1r ~---p, <wmw-way--a
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hp 1 I WITNESS ALLEN: Grossly, of course, it is a big

2 plate that is moving northwest with respect to the North

' 3 American plate. That is reflected, of course, predominantly

4 in the San Andreas fault.'

5 As one comes into Southern California, of course,

6 the San Andreas fault breaks into a number of branches so that

7 movement is apparently spread and distributed between a number

8 of branches and is a matter.of continuing scientific debate,

9 as a matter of fact, as to where that strain is predominantly

10 now located. -

.

11 Certainly within the past 80 years or so, most

ofthathasbeen.takNnup, at least'in terms.of the seismicity12

13 we see, most of it has cccurred along the San Jacinto fault,

14 which is, perhaps, the major active branch of the San Andreas

15 fault in this area.

16 There are, of course, many different faults in

17 this area. The exact way in-which the strain is distributed

18 in between these is still a matter of a good deal of research.

19 I might say this map does not show anything to

20 speak of east of t'le San Andreas fault and of course there are

21 .many active. faults between Nevada and the easte rn Mojave Deser t-

22 and then part of the plate motion, apparently, is being re-
)

23 flected in those faults as well as in the main fault to the

24
( west.

25 fjj

.
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php' ;2 '1...

BY MR. WHARTON:-

Li '
'

2 1. .

-

Q. With this plate boundary in motion, would you agre
_

e
. .-

;3
. that some of the plate. boundary in.. motion is being distributed
(~ [4 . .

.
. . . -,

.,

onto_the offshore fault zone?
'

'

,5.*

'
'

A - Insofar as we hdve. seismic activity _out there,, .

;6'
-. .

insofar as we-have faults.that: appear to be reasonably active, '
.. ,a

(:* 7.- V
,

m
'

the answer, I;think,.is;yes.; ;- .~s .

- '

4 m ; ; ;; '
~,, _

- t-
,

8 , . ,
*, .t s

-,- ,

;Q Does that :have=any siijnificance as'|far as increasing
' ~

_ 9 . . .. .. . _ ,
^1. ; ' ,

. .
.

o '

'

_ - the likelihood of earthquakes 'in the immediate Euture based-
, ,

11 0 - '
-. , . . . - t

-
- ,

. . - - a r -*- : ,.< ' on the knowledge of the plste ' boundhry; motion at the present'
V- f,'bNI''-'~ -

11
. time?.

*.

' '
,

' ' ' 12 .' .',;.,,
n s , L . ,n-. :. i c. . <'i 2 <- -

'r .; - ( ' '\'.,# r o ,e + -

' <
-

; MR.4 CHANDLER:V Mr;: Chairman / I*am?gettin.g'a lintlef

;;;g v
' ~

.

' concern , thatEwe' are treading into, an < area"in which Dr. Alle'n-

' , '
,14

.
. .

,

;may have beenfinvolved.as a consultant to the ACRS in the,

15 -'

'

earlier.. aspects.of this_ proceeding.. ,

,/' L16 m
.

.
_

..

~

' ;17i
,

., . - tio the Board in our1 earlier motid n may be advisable,: certainly
'

.

,

. :?8L y
"at':: this time.-

W ( (g9'[,- ,

. . . JUDGE KELLEY:-- Yes, you mentioned earlier that you< *

f:i ' J - :201 -
. . .

- -
. .

. ,, -; -had beenTa consultant with:the ACRS and I don't think at that
~

-
,

~ .
11'.;

K ' y time'it. registered. 'This was:in tnis very case?
, a J.. 1.. " | 22 ~-

~' -
, -WITNESS: ALLEN: I am:still trying.to refresh my,.

- - -

23-,

.

own'. memory. -I was -a consultant to the ACRS ' for, I think, two1

3]
.- 24L . .- -n

. ..

-or(three years;before it became too time consuming back aroundt-

g

( 25 theearJh: 370's,,it-seeme.to me.,

,

w

1 %.,

_ ,' ^' ', ; ,_,,
'

.% ,1g_'_
' '- ' '

-.___-m--.----.__-----------_2 - - - - - - - - - - - - - " ^ - - - - - - - - ' ' - - - - - - ' ' - ~ ' ^ - - - - - - - - - ' - - - ' - " - - - ' ~ ' ' ' - * - ^ ^ ^ ' ' - - - " ^ ' ' ' " " " - - - ' - ' ' ^'
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hp 3 1 Although my memory is very vague back there, I

2 think one of the things that came up for consideration at least

3 part of the time I was consulting for the ACRS was the

4 San Onofre situation.

5 I don't remember very much about that, but I think

6 it is true that I was a consultant tn he ACRS during some of

7 those considerations and I was talking this morning about it,

8 trying to refresh my memory on that.

9 JUDGE KELLEY: , ell, Mr. Chandler, you are justW

10 reflecting concern, are you not, about the collegial prccess

11 and getting into that not, I would take it, about whatever

12 Dr. Allen may know about the geology of california, i

(

j 13 MR. CHANDLER: Certainly not. His own personal
'

14 knowledge, I think, is something that he can talk about. It

15 is going to be a hard area to split, I am sure abo'ut that.

16 MR. PIGOTT: It is our understanding that Dr. Aller

17 was, in fact, on ACRS as the time the San Onofre 2 and 3

I0 construction permit proceeding was going through ACRS.

19 JUDGE KELLEY: What I am saying is, I don't see

20 why it is so hard. Maybe I don't appreciate its complexity,

21 but if Dr. Allen knows of his own knowledge that there is a

22- 2ault someplace of a certain activity, the fact he may have

23 told that to the ACRS, he can tell us too, can't he?

24 MR. CETMDLER: Yes.

25 JUDGE KELLEY: What we are concerned about, I
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4 I

OEghp1
thought, was a witness coming in and getting asked, what did

~

2= .

you tell the ACRS and why did they say this in their letter

3 'and this sort of thing.
.

d 4 MR. CHANDLER: That is certainly my primary con-

.5 cern,'Mr. Chairman.
~

6 ~ JUDGE.KELLEY: Given the sheer passage of time,
'

7. I think we are.somewhat insulatedifrom ACRS' deliberations, so
4

.,

,

I with' this in mind,.let's g E ahesd; '
E

_ (. -.

9 MR. WIIARTON: ~ I.-bblieve I ha'd a'queshion pending.
.

-

.
,

10 M'aybe'I will' state it again._ . . '

11- JUbGEKELLEY: A Will"youfrestate it?"

- 12 'BY MR. WHARTON':
'J ;, ' ' ,>

m -
, s

; . * <- <
\

. , , ,

h.. , 0 Dr. Allen, you have testified as,to; seismicity in13 -

. L e eV
14- California as related .to mot' on along the~. plate boundary be-i

'15 - tween the North American and Pacific plate, and I believe the

16I question was~-- then we had a question also whether you agreede

,

17- that some, percentage of plate boundary motion may be distri-

18 buted to the offshore fault zone. If-you could ,go hack and'

. 19 answer that particular ques' tion again?
'

-20: A When you say some percentage, I think the answer

21 is yes. I think.it:is-true of-any earthquakes or any' active

- 22 f ault- in the ~ State of California or even Nevada, 'but mechanica:.ly
-- d .
|- 23 those earthquakes and the movements on those faults are some-

-/^{- ' 24 how relatedito this overall plate motion.
V.

25 Insofar as we have earthquakes and active faults

,

A

'

.t--._.a .,--,_,__,_.-,L._a.- --_a - - . _ - - - ---_u-----.-__.x-_L.------_.__,__---__-,.____,___a - - - _ _ _ _ - - - - - - - _ _ - - - - . - - - - . - - - - - - - _ - _ - - - - - _ _ _ - , , - - _ - - - _ . ___-_.-a - - , - - - , _ _ , . _ _._-A
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Iqhp 5 offshore, I assume they share in that plate motion.S 2
O Based on your knowledge of the motion along the

3
plate boundary at present, would you say that the likelihood

) Ie- ' *
of motion along the plate boundary is higher now than it has

5 been, say, 50 years ago?

0 A I don' t quite understand.

7
Q I am probably not phrasing the question very well.

>g ' -- ..

I am asking if the motion along'the plate, boundary at the
9 present time, between the' North American plate and the Pacific

10 plate, whether your knowledge of the state Of the plate motion
'

11
at the present time would indicate: that the cha'n'ces of an

12
earthquake along the plate boundary are more now than.they.

134

.
were, say, 50 years ago?

14 A It depends on what you mean by motion. I think

15
we have every reason to believe that the plate motion itself

16 is going on at a fairly constant rate and I don't know of any
17 evidence that that has changed over the past 50 years.
18

Insofar as that is reflected in specific earth-

19
quakes, I think it i s true that we have a major seismic gap,

20 ao to speak, in the Southern San Andreas fault, which of course

21
is a major element of the plate boundary in Southern California,

22
and.I think all seismologists and geologists agree that a

'"
'3

major earthquake -- a great earthquake -- in the Southern
-

24 San Andreas fault would come as no great scientific surprise
-

25 any time now.

i



.

w

, ,

4694

., ghp 6; 1 The' chances of that happening nou are greater than.s
;m..
'

J-
L 2 they~were 50 years ago,-yes. But that is not to say that the j

.

i
'

3: ' overall' plate motion has changed.s

[ _ '4 , Q You answered .tihe question I ' wanted answered withou1
t

5 ime.asking the question properly and I thank you for that.

.'6 Now.this.-increased likelihood of earthquake motion
.

,

_7 - on ithe, San Andreas , fault, 'would this - 1so contribute to an

1 b
.

8- -increased ' likelihood of earthquakes ..on the offshore f ault?
s .,

. J . . - i
'

9 A I. don'.t thinb we can:say that,.~not that I am aware
,

s
. , .

$'.
'

' 10' . of. '.' *

- s ' = ., , ,_ ,
~

,

,
,2- ,

, < .

11~ Q Are you familiar'with the' work by Terry Sieh from
r -

,
,

, ., . . ,
,

' ~12; ' cal-Tech'in which"he analyzes trenches along:the San.Andreas-

> ' , Vi
' ~

;' t . .q ', .ma 4; ,

',i4 3 i . ,
,

, 1 ,se,s . ;
.

t , .. ; - - -t

'

N : [13 f ault to- estimate recurrence 'iritervals?! Y(',...
I . am ' generally fainiilar .w'ith thati,i'yes.

.y (-

. .

[14. A .

~
~ ' ~ ~Is iti trueL that'.he estimates it .to be the recur-:15

_

Q

.' 16 ---rence interval for an earthquake with'a magnitude greater than
,

~
-

.

~

'17.
.. .

87on'the'. southern segment of the' San Andreas fault?~ That is,s
.

'18 hasihe made estimates-.cegarding thati?.
'

,
19 .- . AL ,He has'made estimates'of th'e recurrence-interval-

,

'

20 : of'.'e'arthquakes at-Pallet' Creek.-_the specific locality where.
- s

m.'
~

,

' "

'

{r 21 he Idug his - trenches southeast'of- Palnidale and I think he
,

2 :
.

.

Y' .

- %
-

- <

- ~22 ' assumes that.the earthquakes he'is-looking at are large

4y '>
'23 earthquakes. .-I.-don't recall whether he putsia: number 8 on it,"

,s
,,y

D ,. . ..s .
.

)- f24 ' but'.he? assumesi they are ' earthquakes comparable t' c the 1857'
- o

,

Y,J : ' '
..

earthquake.which,'indeed, was.a great earthquake,
.. - ..

' "' :25
y

_

' Mii <

'
~. - - :, .,

*
3

~

,i:
y<

_

%

~-
, :. . .

. _
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rhp 7 JUDGE KELLEY: Mr. Wharton, could you spell out

2
what you are referring to, the work?

3
MR. WHARTON: Mr. Chairman, could we possibly break

'''
for lunch right now? I have more to do and I want to go over

5
some of these areas with Mr. Barlow.

6
JUDGE KELLEY: Very well, let's break until 1:00

7
o' clock.

8
(Whereupon, at 11:52 a.m., the hearing was recessed

9
to convene at 1:00 p.m.)

,,

W
.

11

1

12 .

'
! ,

'

. . - - - s

v

14

15

16

17

18

19

20

21

22

._,

23

' ~ > 24

.-

25
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,

1:03 p.m.2
'

- =

,A . 3 ' JUDGE KELLEY: We are'back on the record.p) .,e
-e

4 Mr. Waarton;- yoti can resume.
t

, ,
,

,i. , ,

, -, .. "; .,.w.
~

.,
"

15 - '.MR. WHARTON: Yes, I have finished questioning
.. , -

,

I 6 this $1orning _on earthquake :research for . safer citing of'

17 .- ..critica~1 fac lities. The document liad been identified .and Ii'

>-:, s , ; <.4..
~

'8. . authenticated by'Dr. Allen, and I.at this time would like;
'

,

. >.
'

.

;9 to'. identify;it as.Intervenors' Number 13, andemove that'it-.

-- < , ,,

''
% 10 .be submitted -- ac'cepted into evidence.

'

,

o. ,

fjn ~^

(Whereupon, the' document re-e ;11 -
< --

,
.

>^ - ' 'a,,

1 212^ ferred to was marked for.identi-
,- ,

,

t

< J 1'3 -fication as Intervenors'4 ,~ ;
m_ f

,

e ,
, ,

f 9 %
,

- * '( ,

'b - 14- - Exhibit Number 13'.)
: -

|s". . . .

d ."
*

MR. PIGOTT: I am going to object to.it-being.y ']5- >
,

'
.

'

W ~- 16 ; accepted'into evidence'as an exhibit, as'a probative exhibit4 5 ~

, ,
-

,
.

-

,

-.V- p
, . ,

. .. ,

- '

17| ton which we were expected to rely for purboses'of.the; issuess

' '.a:p .

~

. .
,

.
. . -18 of this' case. I don't.think--it goes.to a particular issue

b'I . ;,p '
19 iintthis case. Although Dr. Allen is-certainly one of the~

~

420 [memberslo f the: panel,.. I'. don' t think shelwas here to speak for
' '

n
C21; the' panel. "In . fact, I think that; was specifically stated<

,
- .- , -

.
_

% *- '

f[ 22: eaElier, a'nd as'such I would<be surprised if he is:in fact i

V
'

i 23 . sponsoringEthis document to .be- a piece of evidence in this
.-

.. ,

J W Y . ;: J24 proceeding,tso 13 would. object on the grounds of-relevancy
A._)

,
' ~ 1,'ia ~* -

. .

.

' W 125:- and lack of proper 'fotindation 'and sponsorship.
<> - - p j;~ ,, ~'|*. ,

. ,'_ , . .
* * hq s.;*g a

,. s

[
" /

,; . 1- ,e - **

. .;
.

); y ' q, .x . ,Q ,n'

.
, m *j s --

.-
-

., ,-

, t . wr. .
. y. 7>>

3, e . 4

- ,i.f- . ., y bt S. ~ . n. , .
,,,

'

, ,t ' n.
_

-

** C
r.4 c

- -

-- ,k . - Tp'
'

9 - k 1
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''

4 ) t4.L ., - -

.

, i

--/kw-2' 1
- 1 MR. WHARTON: Mr. Chairman, I don't -- the docu-'

N .a 2 ' ment requirements such as this are -- my understanding is
,

p.
~

-

,
. 3 that they be. authenticated,.that.the person who participatedfsf' i,

\*
4 in the. authoring of a particular document, Dr. Allen,.has

, ~ ,

,
.

; testified 7th'at,he did~a draft of.the document and then re-/' 75,
. -

~

,. , ,

.

p '6 viewed the. document.and agreed'with the findings,of-the'docu -
.. ,

.: .. .,:

~''c
, . ' . ,

-

x 'nt. > While- he iainotitestiifying, for all members of th'e- '

,

~ ' '.ine+
. 7'

' "
, ,.

.

_ _' 3 ' panel, we'haveLthe' authentication and every indication of '
.

-2

< , ', ~ .,9. ~ 'thentrustworthyness and reliability --
,

. - 3< 1. _

.
4 . .. . . _ . ._

' - 10. ..: JUDGE:KELLEY: .Well, I don't think -- let's all
'

~, e, -
,

- +s

* '

11 istipulate that'.;that.iik afgenuine document. I don't -- :, ,
, ,

, . ' 12 -SNo pYoblem there.MR.- PIGOTT: ,

< ,

,

13 JUDGE KELLEY: :Okay. 'It is the report of that '
'

,

Qjx,
,

-

'

-14 , pan'el..j Okay.*
. ,j
.

~
n_ ,

15 J MR. WHARTON:. As far as the relevancy of'the
b

.- -- r

'It document itself,' it -- I'think.a very good' statement of the
,

'

;17 consideration that should be looked at and it is a considera-?
'

,

13 ftion of.the criteria as put'together andt agreed.to by a- . , .

,

;19 . highly qualified committee on'ceismology. They do discuss"

- I 20 . the. citing of critical facilities and geology and geophysics
,

' '

21 major! problem areas, and basic-neAds'for earthquake research.- .

# L
~

4'E- 22 - As such, I'tihink the document is probative of, ,

fy4 ~ ' 23 :thelveiy iss es that this Board .has to decide, cand may help'

. 24 'sthe Boar,d in reaching their' decision by looking at some:of
. K(J'y [' ,<

'

.25. sthe areas.that the exp'erts in the field say you should.be
. ,- 4 ' *

4 W' "

, _ , . . .

f- h

_e.D . |_s;f . y ?
,

' ' * * y4

? - Q'y '& % 3: - (N^ O 's' . < ,

'
"

J V/ fy '

i s ; ,
._

,

'
~ .h+' k,

u.' w . +,,

*

' ,' ,c-3, h ~ "
. 4

,', J': |'' , - +, ,
, ' .

,

'

,h'

.f ,- ' s
-

ii.
.

(;q~ < ., ., ,

- m _ # m . ._ _ .. . ..
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( ,7,,s. 4 m -/, 7
'

- ,q'. ,
.

, 8; . j ; ; v J fq> - + . *

..c 711ooking]^at for citing critical facilitics'.. .
1

"
-

,
,

,

.

t _

t ,

. JUDGE KELLEY: -Doe.9 the Staff have comment?'dI ', ~2'
,

'. e ^

;' r ~x |3 ;Mh. CHANDLEN: We.would objects to the ~ admission-~

t L
.,

xj
,

1 4 -for the same, reasons. basically'as the Applicant.' Primarily*
'

'

: - , ... e. ,

( '
,.e

.on1 grounds of relevancy we oppose.-it.!'5
+

"

-
s

.
<

..6 JUDGE KELLEY: Well, ' carlier we !had some ' quota-1.
_

c

7~ tions from'this'. report and Dr..Brune''s testimony, and over-~

. ,

18' ' ruled a motion to. strike or much the same grounds as to that
. ,

,

.

.two pages or so.- It. is a,' matter of hearsay law. Looking
'

>9

;10 for example at:the federalfrules of evidence. and things'likc

( - 'l l this,- it can befadmitted,'but the.Boardrhas some concern;--
.

.

ILhave-been very gratefullthat so far the parties'have not' .12
,

1

-

|1,
,;

,
13 1come in with great; stacks of; article reprint's to. prove their*

~

-

.

;
-

,_ ; .;
~

,

NJ. 14: . cases', and you know, if you literally applied the federal.j
1

. rulestof evidence ~in^ this regard, :there wouldn't be wch one.
,. .. .-

'15:?) ' '-

116- ,can do"th'a't' under those rules, which again,.we:are not_boun.
4

-

,

-, .. . .. .
.. , -

' ''

. ,
-

by, but'we can look atofor guidance --17
-

u; - 18. Mr.*Wharton,7I just wonder whether the entir'ety, s .

n --
, ,

- - ' 19 - of. thi's report'has-that much to do;with what we are after~

'

' ~ ". p- |20 1here. Icdid! overrule that motion the other day with respecti~

,
~

' ,
,

,. . +. to twoc.or three quotes.1 But it seems-to me to,be another
~

.
~

.

.
~

~

21.: ,

o ...

~ ; -22 -thingsto(goito the.whole document. >

.

23: MR.f%HARTON: Mr.; Chairman,'I'would addressLyourT'L+, -+ 4

'
'" . , - .-

, .

[24 attention'to,the~section number six,-which we haven't gotten,

N*

O
into.on direct examin.a.ti.on for purposes.of brevity,'becauseE

, . - 25, ,
.

a ,r
q.

' d' L
* tV%~ h n

pf ",.4q ,

-'1( iY- .fe -4 f. J '['.- ., , ~{y'
,-d

|-r
'

i . . .
i

#

#
h ( 4L ' (

.. <
- r + y,

, . *

' .' ''

( * :,

!' kI '*f

.Q_ ~y; f,,
q

-'a } iy ** *
,

.
s ,, ,

' ~ J'\ ; - | 4, - - Q- ,

~,||a. .i.
'

|y - _;
-

:
m . - _ _. . _ _
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.s g ,. . r, 9 7 f,3 5
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(; . .,.

'' l' ;I~believe what is in there pretty rauch speaks for itself,
- -~

, .
,

'

'2 'but it is-an area that'is in contention here, and that is'
,

k ~ ,/7, 3
.

'whether.or not there.has been adequate study of these areas
b.J - ?

4
~

- > '

and this' sets forth'the recommendation of this particular" , -..

r:
,

, ,

p - 5 body'od'the'needs for earthquake research.
t , > 1

'

ILbelieve th'at,.?again, along with the section.6''
'-

.
,, .

7,
,

'

7 "fo'urfand five, adds credenceL to the relevancy ofc this partict: -

.. .

s -; E8 lar document |'and I belibve what' assists.the BoardLin direct-
. < . .

,

.~ingJtiheir' attention to the', areas they have to consider in
~

9'
, . , sr

10 ' deciding whether toicjrant the; operating -license.'~ -
,

,

b. -
+. ,

Il .' AR. PIGOTT: 'Mr.sWharton indicates a use of this'
1

'
:

; 12, . document ' far worse than -I h'ad ever stispected,- that he ~ --
d

13' ; although Lwe have one of the peop{e w'hoL participated 1in its 4
g p.[

'

d 14- preparation,-we are notisort'of being'put on notice that'cor-:

,
'.c , ,

,
,

. n-.
15 'tain chapters.would.be-relied on for,their probative value,-

,' .16' and ivit'h all'.due deference,,I think a cou le of them are out
' '

~ ofithe' areas that Dr. Allen professes to have.his particular,17 . ,

I '18' ' expertise and yet we would: app'arently be faced with tihis as~

,

+<,

}' 19. ' probative evidence to be used~in coming to a decision in'

.

120 Tthis reatter, and th'at is,. I. think, to' tally inappropriate,.,

n

21 and'I would --Jif on no other ground-than.the hearsay rule.
? .

.,
n:-

. ,
,

:22- MR. WHARTON: Dr. Allen is available for< cross'
.

,

'
'

23| examination.'

_ < ,
- .; , ,

t' ?24' . JUDGE KELLEY: Well, but the very amorphous-'

a\-): ' .

~

-
- ,,

23 . nature of.these' issues'makes that rather difficult.'<.-
'

. . <
8" -

' , N',
4 .

.-7, . ,
-*

' 'b fi Y (k
4-4- ,-- , ,

e
g .;

,
.% - 4

'O' .- -- _g 9 % 'L %-

*"~
: I*

, y

,' % 4 - ,, .~*

,,
ee

x - . . .s ,
, t, , ,

. , ' L
'
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1 Mr.!Wharton', we4hre going'to deny your motion to
~

,

. .

put this' entire .ceport'i~to evidence for. lack of.any othemny 2
ie

74 31 term -- better' term, just lack of specificity. Now if youi
,,

| t,J ' + >

'

4 . want to come'back and y'ou;want.to earmark, and we can~have
,

-
-

. .

b .$- some further argument Jf you think it' is worthwhile, over .

'

6 particular portions <of the report thct are especially rele--

,

vant,:t en weican eave the door open fcr you to do tha't.'

h .l"' 7s
,

,
i

'
: ,

I
e ~

3, Once 'again, the quotes.in Dr. Brcne's testimony'

9 from this. report rdake the point that it is'a area of.uncer-
s ~

' - tainty andswhere there isn't'enough data, and I expect you-.10<

yy . could get peoplei-to agree to that almost' ISy acclamation.~

~

'

'

'12 Where you get lifierences is in degree'.'

.yg
^ ''I$ don't think putting this report'in. adds great-

h .

deal'to the record or our. knowledge o'f these' points, andLi g4.

, 15 d es get us into a'rather lengthy document, the relevance of
so I will leave the door.open for1 1 16 much of-which is dubious, .'

you to come back later with the specification of parts, if' '

37_

43 3 - you witnt to'do that.
~

~ *
'

~

' MR. WHARTON: Very well..y9
,

'
'

I ha've just distributed to the parties,;.the; 20
,

' ' Board, and to the Reporter an article entitled Relationship'

J21,

Between.Se'ismicity and Geologic-Structure in the' Southern22-

' !23; ; California? Region by C.R. : Allen, Pete St. - Amand, i .F. , Richter
-

.
., , .

.,
.

' and|J.M. Nordquist,-which I.would at this-point identify ~as.
, , gm , uJ' ,' 24 '-

). .

- Intervenors ' ' Number ;14 .for, 'identificatiion .' '

t
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s- ,

,, 4,
.-

. ..

4 1

1

'; "y |;j,0;(Whereupon, the document re-- 1 -J ' t. >
,

L - a , '

2 ferred'to was marked for~. ,
'

Q-- m , 3 identification as Intervenors'
'

n,

< d .-.
4 Exh'ibit Number 14.)

,

' ~
' i

''

5 BY MR.-WHARTON:.
' '

, e

6 -

Dr. Allen, first of all, did you participate.ing

[|! writing.this particular' article?
8'

A Yes',~I did.- '

-
,

' ''

9M' Q' Turning'specifically to page 791, starting at
,

'

: 10' -page:790, implications for: seismic zoning,-| going down.toj
'

-

- II . number four, it. states there. " shallow aftershocks of.a. majorf
.

12 earthquake may! do more, damage..in allocal area than'the main
~

33' shock itself, 'and ' af t'drshocks, of La major earthquake are dis ,<

f_) , .

?.

'MI .
- 14 !:tIribute'd over a much wider areal than'many people apprecia'te.,

,

. . .m '

Ia. local a'ftershbek of'the 1952' Kern earthquake15 .For examp'le,,1
[ ",, -

< 16 , , caused--far'more' damage,in the city.of: Bakersfield,.than did'.
+

-
'

,
-.

'

. ; .

-o .

/the' main shock 40' kilometers away, one" month earlier. 'A morc- - - I7
.

-

18 dramatic example of this phenomena.is illustrated by, figure,
, ,

# #g

IE- 12 which shows the-major;-aftershocks of the 1960 Chilean'

J. r. I .

> .

20- 1 earthquakes," and thenlit shows a, figure 12.
'

/-,.
.~

+(- 21, Did you~ write thisiparticular part of the artic1c ?',
.

'
. , ,

~
.. .

/22 A I recall preparing this particular diagram, and,
,

,

I
. -I suspect that'I probablyLwrote at least-the first draft- '23

124 :on' tihis t particular sect. ton, .yes.j ',y ;
-

.25 f ~ JUDGE KELLEY: Excuse me,: does Chile look that- -

~ , ' - ,.

, . .

. . . ,
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,

~I',g p . 1-~ :0- Turning to that paragraph you say, fo r - ex.nple ,h
.,.

2 - -

- aftershock of 1952. Kern County earthquake; Do you recall'what
,

-, . ,

. 3
the size of that' Kern County earthquake was?

~

7.
3

- 4:N A The main shock'itself.was magnitude;7.7M ands

. 7'.2M . The aftershock that. occurred about a month later was1

6 ~ somewhere arouEd magnitude' 6, :as I recall.- -

,

'7'
10 . Turning to Figure 12, which is up on'the;viewgraph

- .-

wouldIyou explain what.you are' trying-to 'show'by that particula. r

- 9 ' "

figure? -

,,

' - 10.

7, *-

, ..,

~

MR. PIGOTT: I would make an. objection. I would
s: J

-

I jlike to know what counsel'i's'trying to show' I.think we have
'

.. .

.
, , ..

, ,

'I
'

'

a real relevance, problem with this whole' line o_f ~ questions_

1 ;'t4 q 3 ,- . .,, ,

~13 s and:.would fobject on $h'at' gronnd! ' '
' '# ' '

,

' I4 MR. WHARTON: ME.' Chairman,'Ithisfoesintothe

c15 1 area of -af tershoc.ks after a major earthquake and I believe we
-

(16
,

,have agreed that a 7.0.. earthquake-is a major earthquake.,

171 The' distance away_from the source of the major
,

' , I8 .earthqsake that historical records have shown, you can find
~

:m,

-19 <a'ftershocks ' close .to? the particular site of the initial earth-~

L _ 20 quake ~ ~and' thati these particular af tershocks may go anywhere

^ 21 'from five-kilometers'to 40 miles to, as snown in this particula
~

r
t

go '225 ; map' which .is ' the proj ection of the af tershock in the Chilean
'

r

', N
_

J - - ;23 - earthquake projectedfon a map of the State of California for
. -

24. . purposes if-illustrating the extent.of aftershocks after a:

125! very major earthkuake.,

. ,,

#

5 *
-47 7 3

. s

# ' '
. _ - . _ _ _ _ . _ _ - - _ _ _ . _ _ _ _ _ _ - - _ . . _ - . - - -- .- _ _ _ _ - _ - . _ . - - __ - - . _ _ - _ . . _ _ - _ - - - . _ . _ _ _ _ . _
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' JUDGE KELLEY: I just would like'a little better

notion of where this goes. Does :this take us -- for example

are you going off the OZD an? over to the San Andreas or some-+
,

(T
U 4 . thing?

'5 MR. NIIARTON :- For example, we are getting into,
,

6 whether=there'is a.-7.5 on'the 0ZD, could you have aftershocks.-
,

7 - .at the.pl. ant 8.xilometers a~.ay.
.

O'

JUDGE KELLEY:, When I sec.40 kilometers, that sur-
+ '

'

. .

9 prises me. .I.didn't~knowithat and then I.wond$E'if we.areJ
'

,,

'

10 going off to some entirely,different Jault structure.
. o.

11 MR. WIIARTON: No',-Iamhoping'kolah.thisoutas
- 12 - a principle and,then connect it, if we can, w'ith Dr. Allen-

, 1,,v - y .. , <
-

, ,
,-. , ,

, .

b' I3 reg'arding the OZbI'
' '

' '*

,-
. 34 ,,

-MR. PIGOTT: We!certainly=-are, Mr'.JChairman, off -

'

- 15 - theTOZD.- The Kern County earthquake obviously is many miles
16 _. distant'and it-may, in a very general sense, be related to
17 ' - the Southern California tectonics, but we are apparently get-

-~ 18 ting mixtures of aftershocks in Kern County, views of after-

I9' . shocks from an earthquake-in Chile from aocompletely difforent,

' ' .20: t;ype of a ' fault, and if that is to be related to the OZD, I
~

_

2I :still fail to see the relevance of that.

= .22 - JUDGE 7tIARTON: If I understand Mr. Wharton, he%p. $

23' .13 'first getting into the phenomena of aftershock scatter, if
24- -

,

you.will?e

25 - 'MR. WIIARTON : T at is correct.h
s

t # 4

' ' '

gy 4 * 9 t jg e y,. gyym. 3 .--g>g % . :p 'r,er<-e-,y y--'e = w ,-w4""
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1 .

. JUDGE KELLEY:~ Well, I think the economical way
'

2
right'now is to go ahead. ~ I can-see this as having possible

relevance and rather than arguing about 'it any longer, why_;

Q)s ..
,

;4
don't'you pursue it'for a while.

S'
* ' ? BY'MR. WIIARTON :t

. - t6 -

O Could you explain what you.are illustrating by-'

- ' 7 . Figure 127..,

<

~ .9
A I made.a statement:in the a$ticle - zor, remade a1

;; 1 + a v ;;,
'9_ ,

,
,

-

' '

' statement -- that the aftershocks''of a major earthquake are

9 .

h,-10 '~ .
- : -' '

distributed over. a' much wider ' area than many ' pec.ple appreciate ,

> t.

'
~

The purpece of[thi's illustra ion-w s."to point that
, ., .

12~
"

.

.out, that'is, to. illustrate fcir,a truly great earthquake,L.such,

3 2.
' - ' ,,;,;, . y9- <i'),n 33

'

,, ,

\j _ as the Chilean earthquake, that'the distribution aftershocks
_

~

14' ' indeed covered a very' wide area.tequivalent to.the entire Staten. a~4 1 S--

15'
'.of California.

<

16
; , I-sho'uld point out, of all tha things in this.

,

3.
'

article, this particular diagram is the one'that has been cri-
,

18'
; ticized the mo'st and several of my colleagues said it would

. 19
' some day come back to haunt me.

'

,

I very strongly believe the statement I made,,

.

'21
namelyn that af tershocks of a major ' earthquake cover a larger

22'.

[] area'.than|many people visualize.and I fully subscribe to the

23
' fact that the Chilean earthquake aftershocks were indeed sprearl.

''24 -
over an exceedingly. wide area, much larger than people realize

(' Having planted that map on the State of cali fnrni a
'

.

' , ' , #

! 2

'. . _ ~ _ _
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12
many people'say it'isinot quite fair..

2
Now I made the statement later on page 791~. I say

~

J

3. . .

inasmuch as great historical earthi uakes in California havel
' t 4' noth been associated'with breaks as long as the 1,000-kilometer

5
. length of the Chilean earthquake, such widespread aftershock

.

' 6' . .

| distribution for great California earthquakes is probably
I N

17 _

L
>

~

.unlikely.
;g.

. ,3
~

Figure 12 does emphasize the fallacy,in predicting
9

.. , n-ismic hazard solely on'ythe locations of active faults or
r- <

.

10' . ! '

; the epicenters of great earthquakes themselves. I will stand
11 .

.

L ' '
.

by. that s tatement. r

s

' 12'
-

, <
,

|. . I might say that at the time this was wri,tten backso,, . ;,. ,. ,.

13
,

, ;
y- e.

..

in the early.'60's,!ther'e"was still"some" deb'ste ab'out thei s-

14
| focal mechanism of the Chiledn eartliquake. A'tsthat time there

'15 . .

. -

. were severalfpeople who claimed the. Chilean was a. strike slip'

16 . . .

earthquake comparable to earthquakes that had occurred on the

17
*

~

San-Andreas fault.

18
So it was not immediately obvious that the Chilean

19
situation was really, irrelevant to California. We'now know,

.

,-

-20 '
of course,.that the Chilean earthquake was not a strike slip

21
earthquake in any sense whatsoever. Instead, it related to

e '22'
~

'

(~}. ; subduetion processes e
v-

We now have a better idea of how that subduction
24

'
..'

zone-looks and indeed the factor of the aftershocks which were
-25

*

1widely distributed is a maior part, we think. re i n &orl &n &bn
~

,

-r(

)* .,_m__-_ __ . 5 _ _ - _ . _ . _ _ . . _ a _ _____ _ _ = _ _ . _ _ . _ _.__._.____1_ . _ _ _ _ _ _ _ _ . _ . _ _ _ . _ _ _ _ _ _ _ _ _ . - _ _ _ . _ _ . _ . _ _ _ . _ ._-__i_i________'
^



~ . . _ _ . _ . _ _ _ .

>

4607

'

fact that the fault plain is a rather shallow and dipping

2
fault. plain extending-underneath the Chilean continent, and

,

3
this is certainly not the case in San Andreas.

. ,c.<

(_) - 4-
So I tend to agree that the map itself could be

.5
misinterpreted. Nevertheless, I emphasize I do stand by mys.

6
statement that aftershocks are distrib'uted, at least in some

- 7
' earthquakes, over~ a much wider area _ than has been appreciated

'- g .. c
-and there are certainly areas where>aftershocks have caused

9-
, ,.

more local damace than has the' main shock itself. ,

10
4 :

We do not fully n'derstand'this situation. We.

t

11
^

had an earthquake in Parkfield cn1 the|Ian~. Andr'ea's fault in.. ,

* - v. /n,a *

1966 where essentially.all of the aftersho,cks fell.right,squares

fN '13 t, D. . , _ .J, ' ; f J . -
-

'
s~() on the same fault plain that broke during the shock itself

..

14 ..
, .1 . r, -

and there was very little i ereal distribution >of af tershocks.
.

15'
On the other hand, two years later we had an earth--

''16' . .

quake in'the Morego Valley area, also on a branch of the: San
17

Andreas fault,.also a strike slip, of about the same magnitude
18

and the af tershocks were spread over a very wide area.
- 19

So the distribution of aftershocks is something --
20

why they.are different from one earthquake to the next, we do
21,

not fully understand.

22
.J(''y 'However, the idea that there could be an earthquak o
' ' '

23
in california on the San Andreas fault that would have after-

- 24
. shocks distributed as.is shown on this map, I think is utterly

- 25
. Incredible and I think we essentially stated that ne ehie *imn

'

, _

S T

-J _'___ 3 :___._ -_ _ _ _ - _ - _ _ - . _ _ _ . _ _ _
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1 I think I would reinforce that now.

2 0 I am looking more toward the smaller scale, I

3 bolive in the 1952 Kern County earthyuake where you stated it

-) 4 caused more damage in Bakersfield than the main shock 40 kilo-

S -meters away one month earlier. Could you describe the damage

6 from the aftershock as compared to the original earthquake?

7 What was the difference?

8 A Well, it simply caused more' damage to the building r.

9 in the Bakersfield area th,an did the main shock itself. I

10 assure the intensity of shaking,.at least at frequencies that

11 were damaging those structures,. were simply greater during

12 this aftershock than during' the main shock itself.

13 I might s'ayithe class'ification of that shock as
a

14 an aftershock again is a matter of some debate because the

15 word, aftershock, has never really be6n very accurately de-
i

16 fined.

17 I would consider it an aftershock. I suppose

18 someone might argue that that was sort of an independent

19 earthquake because it was some 40 kilometers away, which is

20 a fairly surprising distance away from the .tult for this to

21 happen. Nevertheless, I think they are mechanically related.

22 That is, the fact that we had this aftershock a

'

23 month after the main shock somehow was mechanically related

24 to the fact t hat we had the main break 40 kilometers away

25 on the White Wolf-fault. It was not on the same fault.
-
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'l '
O Was'the aftershock in Bakersfield on a specific,

2-
fault?.

'

3
*

A Well, insofar as we know virtually all earthquakes, ,.
'

. ) 4
'

,

. occur on faults'so I assume that the Bakersfield aftershock

5
did alsoi

'G :
O But-ycu don't know specifically what the fault was

- 7:
- or the nature of. the f ault?

-'''
: g. .;-

-

~

A I don' t- recall at the moment specifically. There,

+ are some' faults mapped in that area, particularly from sub-
r ....

10. ? - .
' . surface oil: well. data, and 'as I recall there idas some reason,

'for'.say3ng that that particular IftNrshock migh't have been.

~ 12 -
'

'
> '

,
.

on one of these faults, but as you well know, it is very

z.t C' " *yv g3: r

!, ) dangerous to,very'Ja'rbitrarily assing'ep'icenters to faults /
' ,.

_

-14 - .
.

- *

O On the basi.s of'your knowledge of,aftershocks, do

'15
--

you think it is. possible!that a magnitude 7 earthquake on the

.16 :
' Newport-Inglewood-Rose-Canyon fault zone could have'after--

17'
shocks-in the magnitude of, say,-5|to 7? .

~
' A Well, certainly it is very common for'aftershocks

19
. .in major. earthquakes to have magnitudes that are-up to, let's

, = 20 -'
.say, one magnitude unit smaller than the main shock.

~

.

. 21 -

~

Generally-speaking the larger aftershocks' tend ~
,

-{~} to occur closer to the main fault than do the smaller after-
, as-

, 3
shocks. I think this is exeriplified, for example, by the

,

-

p. 1,. . . . |
. .. y_

~

'
- 1 1968'dataffrom the Braga Mountain earthquake, but certainly 1

-25. ,

.it~is, in my opinion, possible that aftershocks of a
'

. . . .. .

-4m .

o

.~ 1. ''

'# [!4
- - - -
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1.
'

magnitude 7 earthquake could occur some. distance away from

'2
'

'-

the main cause of 'tho ~f ault and we have'seen. this time _. and timc-;

'
. _ 3:

-egain.,

~b"'' '
4

Generally speaking','of course,'they are of such

5 magnitudes that they.cause considerably-less ground shaking<

6~ '

:than'did.-the main. shock itself, although the Bakersfield'--

7
. : situation is an: exception'to this.
gs

.
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G
z.;'

e9 .
# . ,

. , , . . s., . u y,
61.,1.t''q ,?

j7 p .s .,w r. gm ,,
,

,

could.theseaftershocks"od(g',
r%* L S F-- ,7, ! y I r * e4 >

. . .
- t' <

Newport Inglewood-kw-3: j. ;) ; Q ; ' ',
'

- . .

coul..ditlicy bejasimuc.hjas 'eight kilometers away from.
,

,
2 fault#

- og . .-

1

- M 3 -thelepicenter on the Newport Inglewood fault? ~~

Q.
'

,c .

. 1.

4 -A I. assume'that;is possible, yes.
'_

'
.

.

5
EMR. WHARTON: ;Mri Chairman,'[I have: marked this~

'

.
.

f6 as Intervenors' Number '14' 'and: I don?.t .believe t$ hat we have'

.<
,

,

.-.

'been trying;to put too many documents into evidence. This:is'

7

,3 a document that.Dr. Allen has testified'to and put'it-togethc r'
'

' ' "-

9 in 'it s entirety because on ' previous occasions I have been^'

.
_

|jo requested to put. documents together in their'enti~ rey. I
,

,[ gg would su'bmit that the document,.pages,790-and 791, and the
,

'( i

12 . top of.:792,. along;with figaref12.of this particular document', ,
' ,-

\ be.' admitted into evidence.
'

33
-

.

JUDGE KELLEY: Pages 791,---''
1 <. (,, :34- 1

}- .' !15~ MR.' WHARTON: 790,' starting with implications*

a. . . , ,

._ .
.16 - .for= seismic --

'

,
,

-

,g

:37 ~ JUDCE KELLEY: 'All right .
P-

,- -~ >o
+ ,

;131
' MR ., WHARTON: -791 --

, ,
-

N ,

19 JUDGE KELLEY: The top of 792 and the figure?
,

w i

20- MR. WHARTON: -792 and'tihe figure, yes.
,. ,

A '

MR. PIGOTT: LI am going - I think I am going to3 21
,* ' ,

&
.,

- 22) Lhave= to object to a portion of this particular document goin. , g-
| *

.

23 in. (I mthink if,we are going to get it, we'have to get this
,

,
,

..,x.
,

'dy JC
24 one in.its-full =.. context. We do have the author in this case.'

\, -

'IL on't think that.it is appropriate to have just:a portiond . ,.
1, - 25'

n 1 p ,

aju- ,. t..-

T s
"

y

,
\ '.{,

n

'_p, h '{_f
- .y

*
a

__

a3*n-

J-'
~^' .. m

#'; a t ,

, , 'hWh e :.
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_
'
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'

>:

y -u.,, s 4712o- .,
, ,

fA .. r._.,~ s e,
, ,

m

-
. ,

. 1* I f #1%AO- .
1 4 A ,. < 'mt &

1 ,r;fLthe jocument-E ' - d|,,,g a ! N, Q ., ,'kw-2: .. , - ,

.y -- -
2: MR..WHARTON: Well, if you want the'wh' ole doca- -'

. '.

3, - ~ ', t., *- ,

'
. -

' ',. ,. =

3' ment, I will' move.for the whole~ document.
,h ,..

JUDUE'KELLEY: You would have no objectior.to'
3~

i4 5
< , <-

?.
-! _. ;; *- e' e- -

L5 - including :"the::whole ' document?
,

'

+4~.x -

.6' "MR. n PIGOT'1 Not to putting.the whola document''

.

i r

. .7
. . ~ . +: .

. , ,
-Lin ,(: no.' .

.+

,
.

, ,
,

@f :s JdDGB KELLEYi Al'1 right.''
'

'

q, ?9I
'

IMR.EWHARTON: That:isifine..

' c. 'r - - .

U- '10 JUDGE KELLEY: iThis is as evidenc'e of what it.
. . .s

.
,

. . - .

.

13- discusses'--.
'

.t , . . :,

'12 3MRf. PIGOTT: Whatever,it says.3' ,

-

.-
- 4:

. ., ,

f _. [ 33 ,
'MR.. CHANDLER: Staff has no' objection. '

9,y . Jr

. 1 }' Y *

-14' - JUDGE KELLEY:' So ordered.
v

..g.

15 ' (Whereupon, the document--' s
,

u
f16 Previously, marked for identi-

'

,

[
' '17 ^~

.

fication as Intervenors'

Exhibit Number 14 was receivec
'

. Ae 13 ,

19 ir, evidence. )-

s

,

|20 -MR. WHARTON: For the record, I have just dis-

.tribut'ed to the Board 'and to t-be. parties and. to the Court!
21

' t,; .
_

'
<

, 22 Reporter,-two copies, and'I'will' supplement one~more copy-'' ' ~ "
,

a% ~ .

. , ,i
. i - ~, .23 ' to'the Court Reporter of an article entitled Earthquakes,

.s
.

_
:

'

e ,
,

, f, N - [ - |24: Faulting.and Nuclear' Reactors,by Clarence' Allen, and I~would
-

'\p # *
. p

i :25 - mark.that as:Intervenors' Number 15 : fo r' identification.'

~
. .

. ,

'f.. -

s V a

1( y-
; ,

'

*
r.

, / =

._w,
" ; .a ,

g , . + ^ ~ ,,

1; pi,,. f} [
,

*
8 r-

,

47 ,
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, 7, r, ^ . .,,; '4 ,., ,,

_, ,
-4: h ', i [r } vj. +: - 1,' ''

., a

~ f); Y f| \ ' C -r

_ , , ,
,

f* __
's - '* "t ;L | M.d ,
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'

'

s x ,,

:..,,. s f 4713, ,
, - 4 ,

' y.,/ i' . g.,,,., ., _ :( _
c

9[ . . m. -
__ f; ; -= %p.. s.

~

4 -
#

,

kw-3' 1 - u s. .. 4 ,; a , ,
|ti . ; -(Whereupon,xthe document re-

~

7
, ', x t,5' e i. . s i. ! ' ; ; , ., p. f1 ,! 6, fe 131 :
.

s; e
c .x - .>-,,. ,

- ', 2 ferred to was marked for identi
, ..

-

*
,

- ,.
sa .. . , - a'P .fication as Intervenors' Ex-... ; iJa .- E s*%;- '

x

i; p
4 [. -hibit Number 15.')' s , _

,

.-

, . 5~ ~
'

y. . BY_; MR . WHARTON:>

..
,

s
'

Dr. Allen,-would|you'take~a: minute to looklover5 ,- f - 6
~

'

Q, -

,

7: ..
7

.
that article?--

,

,
,

9 -

8 - A Yes. - -

-
.

.

'

. - '9 ~ f Q'; 'did you write' this articl'e? '
1

.

g

'
' *

-

J, 10- A' -Yes,'I did.
' '

'

,

, >- . c. , ,

, - ;13 .Q [did'jyouwriteit(in'itsentirety?^

.,
.

- 4

'

J '*

. 12 'A'' ' " Insofar as:I know, yes. , f
"

,

n
.

.
-

-
. .. e

[.j !13' 1Q iThei article'as' submitted'.totyouDis not complete >g < x, . ' ,

j,'t .14
.

-
. . . .

<

m/
.

.. .

"in7that>I am'1 going to.be-referring _fto page: 13 of.that articlo ,:
_

' '

p.
,

. ..
,

.

-151 '13[ and $14 of ' that. article, ahd'; I |mighti r.ote :- the ' copy I have';f " ,
, -

'.'
.

n, .... , . . ,. . . . .-

F S. 16 does not.--ihas a - you:cannot read the,_ number 13 at the.'

.o ,p.
.

bottom'of.the page, but it-is identi'fied by7a picture of what" .17 ~

f ,,
. .

IP _ , :.18 .' appear-tb be r'c11ing;hillc. ,

-

s

-

Tlht is a fault.'' ' .,
19 ' A1

'

*

q a .. . . .-, , .

[ 20: Q' Do you hahe a copy of the full article yourself,'

. , ,

,~,,

. 21 Doctor?;
c.

<v c
+ +.

. 22 ' -( A.
.,

-
.. ~

Yes, -I have a ' reprint of the article.
.

'- < m
,

.

Ie 23 ~

-QJ Okay. Would you compare your reprint to,page
'

% T g

J:,b ;24- '13 an'd l'4fas submitted?

T..Q.)
~

{ , 25 .A- Insofar --
,

m
, ,

,

/ i J h

t

h ,. %

E-

|

5- - .i
* ,-

4

a : : r ",,-. ,

(
'

^

p
,

, . _ ' t. W)~ )

, o % ,_

.

,'$' I~' ~'h } . '
* '

j t,, , <
*

, .s

g' it .;. ,-4
.
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.

OE 4714
, . .

. . < .. , .

: , 9 ; r ;, 2 -
~ -

,,,
-

, , , u,
.

.. .
*,. . ,.n. . , , , , .

.

'kw-4-.
. . " , , "MR.t.WIIARTON :' s bor're.ction. The article'is com-- -.1~ , m ,

'
.. .

I I^t[pfe'Q i M [ ,'i p 'r,,; b ; if~. C
'

' ~
'

f* # >q.,

;p y y :A s .j, ;.| t .- r*:: ; -
,

,, , .
'

|A ~3 - JUDGE ; KOLLEY : - It is?
'r T. :-

-

~ ~
. qG c7 c.-( & > N,: c

, - , 4-

"MR^. ' WHARTON: .Itt ought it was parts. -- I t- is.4;. . 1, m,

' y. ' t - p, e.

-5 -a compidte'articlec'' *

_ "
, . ;,.7 W ,

" h f '6 JUDGE 2KELLEY- -All.right.
,..,-

, . .

.
4

, - - . .

'

7 - MR. WHARTON: Do you need.something, Dr. [ Al'len?'
f. -

_ .

,

c

^ ' s WITNESS, ALLEN:- . Oh', I was'lookit.- for sometliing~

^ ? .

.

n.

9 yyou put--out'that quotedifrom this. .Oh, herv, I guessDit is'*
, ,

c
.

c.... ' n --s yes,'okay.N' '
i' clo "o,

.
s s.

BY MR. WHART'ON:- ' fg1:
; , -

1, - .

What:is that you.are: referring'to?P :12' -Q'
~

..
I s ~ '

,if s<~ 13; .A Well, 'this -is in the. .-- I don'' t: know what you
;

.
u

; .(;,w.I .
.

14 call.these things. The Intervenors'-answers 5to interroga-
.

. v. c.,
P . 5

'j 35L .ti'ons propouride'd by the Southern 'Calit 'rnir..' Edison.^

,

i' : ."

16 fQ Okay. Fine.'

- -

- 17 . - 'A You quoted from/this -- or.purportedito quote
m

'

:, - 13' ' from this document.

19 ;Q .Okay,. referring:to page number'13, there at the'

i, -
c - 20- fir ~st paragruph'you state,'and -Iitake it this is your writinc

_.
.

- ,

here -. -M*21,

,

'
" ]- 22 A As:far..as I know,fyes.

- . ., .

, 93 J cQ In'thi case of nuclear reactors, the specifica--
. ,,

- r

{,Q . g. . F =-9 tion- of' tlie max'imum . credible, earthquake for which public24
: . .

-

- <%,
; - m 25: (safety'must.be assured' demands. extreme conservatism for two

1g es
#L* .,

,-
'

#se r
,

, -' N 4

, < * i.
s .+ .

p.

., f - ' 't 4

- ,,

-b
5. .l y- ..

- . + , . , a, ; Q.
*

.

_

. - *:,-

n . ,
_

*7 * * I
.a ' ~ 4.;. .%y 3

e -,4 ., . ..
'| ( 7 af, ( 1*-

e%..% , , -. ., , ; { 'l , T. . ,t,,,.. . . , , i . 3, a _ , ,, _ . , , . . . , .
3

. < , w- ,
- ,

, . , - , . _ , _ . ,
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.y1Q 3-wg, py- .y . ,
-
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,, s .n m ,
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Y %9 ; %). x& |ydq.

<'' " ,cJ j % . j{ > '.; - 4715w,
. < , . .

. . .c
.

-
.

v7 j L..-gt,,
- , ...,

* . .p. - 3 ,. . &
,

.e,
',

'_'
,

, g I; ,< d. t hg i ^"
1 . . .e ,

.
c principle 2 r.,easo.n's. f One ,u,the ' consequence of -some types ' ofJkw-5~ ;y I

. ..>( , -

serious, failure,in adnuclear facilipy,,must be. guarded'against
-

/ ^ 2< v
,*

G n! ! J ' < ! vi e

'e
~

'Q(h! i've,n 1 * ' . ;'if'theiilike$hdo'dfi'ses'beed'inhly$ emote, and|two, the
4st ri' r

E .W 3-

# t i

- historic. re'c'oid[ofi edht'hcj6ak$ occurrences . is so short that~

4'-
,

5' it-c'annot-encompass the entire spectrum of jossible events'~

.

F 6 ' AImosti every_ large earthquake that has occurred in Californic
- ,

7 has proved;to be su prising''in terms of what~would have been -4
'

.
, .

n.. ,

8~ - expectedbhgeologists, seismologists and engineersiat thei: : ,

,

,9 time.- .The.recent:, unexpected. events associated with the-'

,1
,

~ , 10 relatively..small 1966 Parkfield Cholame ' earthquake emphasizec

h [once again howflittle we know:about wh't# constitutes an-
' ~

a
,

(, -12 average;or likely earthquake.i For this reason the present
i -

.
%

7p.

,
33: Estate of knowledge 1 demands"an unusually conservative approach

. _ b/ '14 'toltheJspecifi' cation of. seismic citing an'd design criteria
- .

,

f
.

15: 'for; structures such.as nuclear' reactors and dams"that are
~

' ' *

'

'

. 16 criti' cal,to public. safety.

'

17. ' Do-you still *- when was this particular article~

-

- '13 , (writtdn?
'

- 3. .

I< ft9 .A' This was written in 1967|,cas I recall.
*

,

,
. . .m

.,
20 . Q Do you sti: 1 agree with the statements made there?.

'
-

I . 21- ~t, A. , Basically, yes., I should point,out that you --

'22 in"your document you quoted'this', as youthave now,:with a.

"
' '

23- icouple of: errors I dan' point out. But also, you sort of'

; ,

~
'

s24'. stopped short of the. final sentence of the paragraph, --gy ,

J -

'.~:".- 25 .' Q - Yes.
e .

*

* ' .-

r0
*

. :, .

Dr

.k

4 >

'%, 3 r ,

' ' ' . , ' , , ' /.rj \ ' '; r'< ( ' h.*', z( g

/ . ._ m ._ _m. _ h 1'
,^h .[ .# - 'f

Y h__._;__________
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __x -_
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4
'tL e>

r, < ,

.. . x -3, .t-

1 ~ f ; A, . -kwhichIsaysp#erhaps we can:become.less con-p '.w-6'[
M

;
h, Q. 4 4*

L
_

e 2 servat'ive:as we learn'Jqoresfrom research studies ~and from
-

, ;
- n 3. c,

, ,

9[b e;W, S.;
3 experiences during-major ctrthquakes,in the' future, and.If

.

-,

,.
. .

s. , / a . . ~ i* C[!! m .M r | ;% '; i> so -. if, o' . ..

,4- hink that is an: Important concluding 7 sentence for that para-- '

t c
1 - .

*f _y

' graph,fbutJI"sti11(stiand"bY'Yhat I said. Yes, I think we~ ' ,b s "

|5,

6 must continue to be conservative, and as far as I know, there
-

,

.

'
'

.;istnot great disagreement'.on'that' matter.<'
.-7 :

1 1
-

,

s F'.-

'Okay,3since this article was written, have we# ' 8: Q
, ,

'

,9 learned more from research studies'and from' experience during.
.

- u~ <
.

n 10 - major ea:-thquakes; to allow us to become less conservative?
, _ . -

-

:11 LA- Irthink so,'yes.
~ . - . ' ,

11 2 |Q' .;Is'there any <tay;you could quantify the-amount
:. .

'

13> 'of~ conservatism that.we could reduce since this article was.
- 2

'(p.,
,

_ , ,

)> [ 141 _ written?

' 15 - A That is hard to say, buti.as.we will presuraably'
*

, ,

(16
: talk'about later, one of the reasons I wrote this article(]' -

',jl7[ wa's.because we had-just completed or_were just in the processt-

l}]g~ of completing the Bolsa' Island meetings, and.one of the'

1 q ,

-
- x- . .

.

.

' ' ~
.

, ' Lig ' things f as you - well ---< as you 'all well know, is that we sug-
,

,

,. . , <- - , c

, ff ~ , '20 : (ges'ted.a magnitude eight earthquake. I would'no longer sug-
. c

X. g /gestithat earthquake, a'n d ?I think ' t-his. is the ~ result of know-' -

'4
1, 7$'.

-

#' 122. . ledge we have? gained and experience we have-had.in the'mean-, < ,, ..
1~:-. .g .

v23 time, particularly looking at theflocalit.ies,at which magni-[
' ~ ~ .' -

_

.[M -

, y - -'24 - tudeceight easthquakes occur'around the world,-so in a sense

[, f "25; yes,,I think-weJhave benefited from observations, from ourL'
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- . - {. g
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,
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.

y g..w, - ,

,

i kw-7c .'1' research,4andLto some\ degree vp.can be less conservative
_,

. +- y sm s. 1 ;. +

#
'

than we..wei. :
3. > . ,e .; ,..

., 2
- n . . '15 yearsiac)o? -Tha'.t doesn' ti mea ~n we ~still shoulte

e < . ,.
.~ ,

N R w ?n
-

, , , ,
,

.

f)not be conservative,
~

andIstillstand-b[;.thestatementsw/W - N - ;3 -

,4 ,p, L 3r
,

>mahe,l m ..z : g - sA t
~ m v9i -j y;

4',.G- ' ^e q r y -- -here =. . $We, m)ust indeed" be exce:,ea,ingly conservative.
< r .. .r.a d .

p - -4

jVery;ggood.cYou)didbring-uptheBolsa1 IslandQ|- '5 ---

. ..< m

'6; 1ReportEand-that.was.the next' area I'was going to get"into.
.

u. , ,

b. '7 :A- ' Before we~ leave this --*

s, ,

. m
,gse ,,

^ ~ ', g- . Qt . ;;Yes.- '- <

,
- ,- _

.

4s '

3

;- . :e f.9- 4 . 'A' -- .may I point.out a. couple --
* f- s

L ,

,

1 ~10 50j 'Sure. "'
[^, ,

,
~ ~

,,

.

'
a: '& ..

.
;:

,
3j ' y

.

_.- corrections._-in /the - 4 since it is la ' matter' of;n <A(
2

'

- ,
'

~(12 idourt recordlapparently, on page 28 of this document ---
~

e~ - t . s
-

,

t
.

,

yn, .

{ 13i.
y.

,

. ,i.

.O C c! Is7thisethe answers to the.interragatory?'
3 t,
e- - , .. . . u

f y - >:
U .- ,~14;

~s ,

;Yes.
, , .

: A- s s
,

:.
;. - ,

.
_

~

, (Q) ' [I: don'_tb know jthat wef-- if 'it is Jsomething) .that "i 9 - - , qr 15.- ~
-

3
'

--

,n 1... . c , , ,

|16 ::you ' wan.tlto' d,oc -- . .Iidon' t. know that it' is. necessary for ?the
'

4'+ ; .

.
m ., ., , . ,

- '

4- Q 17c " record -y
. .

- ,

- .x .

'JUDG,E KELLEY: I'tfis not neces5ary for the.N"

4 7 . gg}> .,-
,

,

,

-

s ,
,

,
,,

,m

g: . J ~ ~

arecord.
'

)9 *

. ,r. .t 2

. . . .
.

.
>-

A 20f
' ; WITNESS: ALLEN: Ok'ay. There were a couple'of

,
,

i
~'

, J21; words le'ft.'outithat -- at.least one word that did tend"-to-

<

2 4 ?22- ich'an.geIthe? meaning in -that.
. , . . '

4

, .,-
, ,

f

.. " . ,

~ JUDGE KELLEY:- The reason is they aren't in evi-
s,r y

,5.: ~23 -
, ,

,- ,

! ,h / 24L dence.-;They,are ther.e to. help the parties prepare.

a s
'

- -

;'-
J ;%s'?

'

. ,

~ WITNESS ALLEN: And I felt rather strongly that[k ' - 25;.

uw-,
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( ~' ; f ? >
e' .:
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- 4 4718

y8 1 that final sentence should not have been omitted from the

2 Paragraph becau'se it did tend to put things in somewhat of~

'~

3 context.

h '

+ .

;Well, weihave; straightened that
, .

:MR. ' WHARTON:4 )
'

5 out now since we talked about it.

6 WITNESS ALLEN: bkay.

7 BY MR. WHARTON:

i- 8 Q .Getting,into the Bolsa Island Report, and you

(
j 9 indicated as an example of less conservatism that you may
.

| 30 not agree with the magnitude eight that was originally in

!

( 13 the:Bolsa Island Report, so I think we probably should be
\ .

that, since it is a report that concerns the12 talking about

f. 13 Newport Inglewood fault zone.

~( ) I have just distributed to the Board and to the14

!
I 15 parties copies of the geological seismological factors per-
!. -

1

|
16 taining to the proposed construction of a nuclear power de-

; 17 salting plant in Bolsa Island, California, report to Stuart
'
,

18 L. Udall, Secretary of_the Interior, October, 1967.*

19 It was pointed out by Mr. Pigott, there are some
!.

20 notations on the first page that, for purposes of the reuse'

[ of this article are to be ignored. I would mark this as21

i
t 22 Exhibit -- Intervenors' Exhibit -- I believe it is 16.

23 (Whereupon, the document referrc d

to was marked for identifica-

I(:) 24
:

{' 25 tion as Intervenors' Exhibit

I

( Number 16.)

,

t

)
,

.

|-
- - . . . , . . ~ . . _ . _ . _ . - - . _ . _ _ - . _ . . ~ . . _ _ _ _ _ . . . . _ _ _ . . _ _ _ . _ _ _ . . _ _ _ _ _ _ _ _ _ . _ _ _ .
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;g ,, y ; w w . e q 5,- +'c
. * -;

'

;p- <
1

.
,

u , ,

-%; . ;% % t ,, p . >

I. kw-9 .1 'INMR.'VUGLER':./Mr.[Wharton?'
>

. r /. e e t. +y' , . . , t
, ,, c.r.<

., MR.' IWHARTON : '.Yes. -
"

'
. 2' y

. ..
'' i

7C
4,. *. s' ,

-h.., h . VOGLER:,|I|^didN't hear your explanation of'-
- s - . ,

,

[Lf - -
3

m
. " ' * -

,

|4
_ .

,- .
,the --'

. 2 . ,

,.; ,.
< s . ,g. ,m4 . ,

p- n y p g . |,=
.

*Q*pA < < *g!;
s

. > . . . t.e,-
-

c .
<

' MR. WHARTON : ~ p ;f. ',the* - + -
a

-

.
. . . . '

JO
-

- 4'1~'4 3, - 5
k

,

uMR.'jVOGLERr I'.didn't have it i'n my hand..
~

' '
- * - - -6

: e .; . % : ?- .0 ,

4 '

, ,

' ~ WHARTON: The relation of the --'7 -MR.
,.

'

% 4 . ct ' .. .

.

F '
'

;8 ;MR. VOGLER:: What isythe writing on it?
'

,

- >
..

_
[- [9- .MR.iWHA' TON: 'The;wr'iting.isLa -- on.the, topR

,

page isfa noteifor'someone which copies to -- which part ofi
Iglo-,

,
+:

,. , ,

i .

~ " . ft); ;the report to copy.
_

~' '*
,
-

,. ,

*l~ '12 MR.,VOGLER: ?What about the 'one"in the middle?

'13 ; '. MR ." 1WHARTON : 20kay,.'the'one.that:says note page
, .7.p ' "

: (p
'

jv f ' 14 :18 , Ifdon't know'what context that:came in;there. That is,
.

.
.

.c
.

to ybe '' ignored, and- treaf ed ias 'if it 'is not'-there.
'

7- 15 t

-

'

16 BY.MR; WHA,'tTON :
,-

. .-

' -
. -Dr. Allen, . turning to page-1 of the Bol'a Island17 .Q

- ; . .. s.

' ' ' ,

, .,<;_.

e
' 18". : Report, I-note that'your.-name is second on'the' list of peopl.. e

:
'

s'
. 19. . :a.s;._they refer |to as membership. Is .that correct?-'

-
.

i . I , - NT

~ A, Yes, I-Lassume it-is second becauseLof alphabeti-
;. , ~ 20 ,

'

F: < 21 -
cal'' listing. Yes. ~ 4'

o
,

a > +
,

i

. .,

e. . /

s-

:n.
. 23 4

.

O .. * y,*w'-

. h 24'
~&J - -,,. ;

s . -

-g N

, a
'

,

-.| .

-

I
>..%.**'r ~ s-

?

%

s

% ' ,

' _ - . '%
* )

,- -

w
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Ig h'p'l Q Did you participate in writing this particular
1

'2
~

l. report?

~3 A Yes.
..

'

't

k_I 4 |Q Turning specifically to page 18 of this report --

'

5 JUDGE KELLEY: Could we getfa little more:back-

6
.

' ground on this first?

:7 - MR. WHARTON : Yes.

18
~

I' JUDGE KELLEY: ~For example,Iit is'a report on
,

p . .,ai
_ . _ .

9~ Seismic--Hazard for a Nuclear Power Plant'. ~Whdt does--the-
,

y F_ , f+"'; -

.10 Atomic Energy' Commission haire to doxwitl$ that. Issue? Why1

r n

'I b was|the Secret'ary of Interior"interestedlin,the, matter?' ~

'

.c - ;' j. $ .-

^* ' ' ' '''I2 - MR. WHARTON: I' don'' t'"k'now 'a'll' the~ background on

(). -13 thisandIamsurdthere..are| people (ikthe com who k'n'ow!more
~

"

_. . 4 w,

'I4 .aboutiit than I>do. ,
, , , , ,. , . . . , ,

.4 -

. , .
_

15' JUDGE KELLEY:. Okay._

.16 WITNESS ALLEN:- There was a proposal to' build,

1,7 - -particularly a desalting plant and then for some reason a

'I8 ' procedure wasiset up by appointing this committee with Harry
,

J 19 -Sieh as' chairman, to advise the Department of Interior on it.
'

>

- :20
_ How the AC was involved, I just. don't know.

21 JUDGE.KELLEY: Maybe they never got to the point

22: Ef.. filing an application for a reactor. I am just curious.u

' I
.

,e,,-

<

'23 'If we-are~ going to.have-this in the record and talk about it,
'o

, .

24' Jet's(.just'have its stsnding and parentage a'little clearer
4

( .25- .than it,now is. ~ It would be helpful.

-
,

4

* / '

_ _ ;1
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1 Does the Staff'have any intelligence on this?
..

- .

'

.MR. VOGLER: Not at- the moment.

dq.
JUDGE KELLEY: Go ahead. Perhaps at.some later.c-

b'" -4 - -; point:we can'fi-ll it o'ut.
i

,

., . c.
'

- MR. ' VOGLER: Excuse me, do you want us to try and' '

-

-find out? '
. . .

,

.^ -
.7 - JUDGE KELLEY: Would you look into.the background

.

.

8
anlittlecbit? Was there ever'an application by anybody to.

i - I,:( .,.

9 d
' , _ . . . . . .

.
.

buil' a reactor? 'Did -the''AEC ever review this ; site or seismic, , ,

s -
.-

~ '
-' those sorts of: things?

. ,= ,

.

e
'

11 .

We willElook-around our group.
'

' - MR. VOGLER- Fine.
-

,

.g - t s

, I'believe w'e'might.have sbme-people.who'know'the history of~

C-^ '

13'~

this particular Ionei., -} :mi'ght 'ask) ~if this:cIs( goingL tb be pro-, () -

' ~

posed as' an exh'ibit which seems (to be the case, if we could
.

; 3 . . s q ,
-15 2E ? - '

~ ~ ~
-

|. - have theDkind of ~ background as to w'hether or. not this witness
o
~

16
is an. appropriate.. sponsor for it.

.

17:; BY MR._WHARTON:-

18 --

'Q Dr. Allen,;you stated that you' participated in
~

19
; writing,this report?

s .

. 20
o .A- Yes, and-before I am accused of plagarism, I shoulil

I
perhaps point out'that I apparently specifically. wrote'at,

74
'

'l' east the first. draft on parts of this report because I see
( !: .

.

' - 23_- that some of the language here is almost exactly' the same as

24-

the language in this document we were just talking about, al-

~

- though a couple of the words -- exceedingly was modified to
.

,

'
%' .

-

f N
f-.

4 - * ,

3 9

> - ' . (, e '
t. ,

.
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1
' very, apparently on the advice of my more sobor colleagues --

-2. . . . .

^

but I; do Lrecall that I was heavily engaged in this particular

3-
- - part. of the report, yes.

- (~S '4~ .

Did you review the final report before it was pub-
'').s

_ Q

5
lished?

<61
A -Yes, again the entire panel reviewed it, although

7- . -

I emphasize that the panel; consisted of people with different.

8 y

expertise-in different areas,, and we all reviewed the report
. 9 -

although some of.us were much more concerned with some parts

.10
. .

; r' "
,

than others. . ,; g
"

3 11
'

'

,
_

..

There was'a parti __cular problem.here that had to

do 'with the fact that this wa[t'o' be -ori an artificial island'

'

J(* 13 ' . , _ - ,
. 3 .'

+ <
3.d - built offshore 'southere was ta considerable . problem :on soil.

.. , .. .

14
stability and that'is really,not'my fieldiof. expertise. That-

-15
. .

Seih was~ chairman of that particular group

'

was one reason Dr.
.

,

16
because that was the=particular problem on that particular

17 . .

proposed facility.-

~ 18 =

1 Q .In the area on seismological, consideration, star-
' ~

19 .

.

,

ting with page 18, is that-the area of seismological-considera -

'

- 20 -
' tionLthat you wrote the draft?-

~21-

-A. 'Yes. I at.least apparently wrote part of.the
u.. 22
['y . draft. ILwouldn't-say I wrota the whole draft.
% /' .

.

-

'' ~

i
-

Q Starting on page 18, second paragraph, if you coul d~

,; |24' _

J.
_ | review that'whole second paragraph, do you recall whether that
'

25 .

: is a' statement -- whether that particular paracraph -- wan
"

-5

-(s-

- ~ - -- . - - - - - - - -- -- u-'- - - -- -- x- - - . - ---, - - - . - . . - - , . - - - _ - - - - - - . . - - - . - -
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1

. written by you?
-

.

A I-think it was'and it is word-for-word the-same,

~ U3:
as- the paragraph in this volume. exce ot for the use of- the word

<f._ % . .-

1#~ 4t -
'

..very:instead'of exceedingly,~and'. modifying the word. remote.
s

'

- 5-
- .Q Okay,'so I take it that you have read that. para-

6-

. graph before and'you say you basically agree-with that and
, 7; .

~

.would you say that you basically-agree with this paragrapha
.

8 .

Jat the present.~ time?
~ -.+

9
,

-A :Yes. i:,.
,, . 7 7

, <.
, . ,

, -- y
,G|W 1 -.c

'

-Q. Going down to t,he next paragraph,-it states, in
^

~

-

,

- 11
. view of the mandatory conservatism, we;suggest that the'maximun

J- 12: '+ '
'

~

, m
.

. .

-earthquake.for which publicJsafetVJmight'be assured should be
q
3 / o': - - 13 4 s ..? a magnitude 8_ on .the. Newport--Inglewoo'd- fault or in, one - of the

.

>

3;; ,, - x - -, ,a
14- .

~

parellel. offshore breaks.... ,

r .

15 - , - -
,

m..

i,_-

-In addition a Isagnitude'S.5 earthquake must be
16 a

assumed in .the more. distant- San Andreas : fault 'or .one of its
' maj or: branche s.

,

18
Wouldiyou still agree'with the entirety of that

19
- statement?

-- 20
q - A No, I would not and-I note'that it was followed by,

-
'

theLsentence, although we consider the probability of a. .

'

, . . 22 '
magnitude 8' shock in the, Newport-Inglewood plant to be ex-' ,G.

.

23:
ceedingly' low in the life of the plant,. the present state of

.

,

24---

knowledge does not allow us-to rule out the credibility of such

25-
. ...

-
~ an event ~.

,a

> e

4

-

-- . _ _
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- .I Whitt -I' am stating is that I think that the state~

2 "of knowledge 1has,J indeed, changed.

3 In saying '.hati, incidentally, I. helped write this,>-

fy -
, '4

4

Al [I5ully' agreed'withitwhenitwaswritten,butasIhavetold
w

.

:5 you on?severaljoccasions, or Glen Barlow in the past several,

I*

! months, the fact that.-I.no. longer agree with that number is
, w

7
:not'a matter of news - to you, ~I think.

) .'~ G

I
.|Q Have you published any.? retractions or disagreements''r

'

~ x..

1,4 c- .

on 'this . reportlin writing,-1,o'r Ali$t'r'ibuted them. to anyone - else?C
~

+ '.w . '. , 2,

10 - MR. PIGOTT: Wobject' on relevancy, Mr. Chairman.-

.? A=
- llS

, ,

LIf'the. gentleman says it is noilonger hib opinion, it.is no.,

-
. s- . .-

longer :his opinion'. k12
.

-~

C ;13.[
..

l e'
'

X ).f, ~
'

JUDGE,KELLEY: Sustained.. * <
,

q ]'** [ | ", u:3 ' ' ' ' ' ~'
,, y

S 14' BY MR. WHARTON:'
,

n .m
~ "

t-
'

:15 .

0 'Would you agree,that'at'$he*present tims a ~'5

16- earthqu'ake on.the Newport-Inglewood --

} 17c '

MR. PIGOTT; Objection; as to no foundation laid

?l8 fer-this'. witness having.'made~'any' kind of a study that would
. (19 :

'
'

allow'him.to come to a current precise assessment of the maxi-

f , 20j ' mum magnitude;o'n this particular. event.
~

- L 215As y
,

MR. WHARTON: Mr. Chairman, I was going on the
y- f .

-22~- basis-that he made this before. I can simply go into founda-h
R) F j''

23 tion.ag a. 2

s;. _ .

He' has- s tated that he has reassessed Newport-Inglewood-

'

- '24 and:In)his, reassessing it I thinkiwe have_the foundation for4

s .- .

m ^

.' 25 - ~hisiknowledge.,

: .

.

>n

,#~ \

4

', -

4'_i

' ~- * '
- ' -

.-
- ~

. _._.___L__.-_ _ _ _ - . - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -[. | 4



* -

, . .

.%

~
~

^

<

'

, 4725
1

; JUDGE.KELLEY: 'Ihe reassessment I understood to .

2
be. general:; advances-cf. seismology and not subsequent studies

3~
of that area. -

b '4
-M '

~

Let me ask you,' Doctor, since that time have you
^

'

'5'
done'any'.sita-specific, if'you.will, studies of'the geology.

6'
:and seismology in.that fault' zone?

~

. 7
WITNESS ALLEN: Well, I thirik in two contexts the

J

~

'

* answer is yes. 'It was subsequent.to this, of course, that I

was'a' consultant-to the ACRS andiceY$ai iy $t that time we-

.10 - '' - ~= ~ - -

'

'

considered at least the Newport 0Inglewood fault'.';one, or what
.

%. .

,

< ~ 11 ". - - '+ '
- 1 :'at that. time.they thoughtEto be.it..further south.

,

[J I'

y.
' I.think at-thestime,fth,is'Eeport was written there

. ~ + -

b . .

13 ',
,

. < =y - >
'

(,j Lwas not: great ' concern about ; hows fa,r; south { the| f ault! exterided
,

. . , ,_ n

.,, ..

. 14 *,
.

. .
' '

. and indeed ~ our. stipulation of the earthquake here' had to do
~

15 '

-with the segment of the; fault' opp'osite Bolsa' Island, not what
16-

somebody might visualize the thtal length of the fault to be.
e ' I would also say that the Ne.wnort-Inglewood fault'

' 18
.iaf a major' fault of Southern California and it is going to

' '

19~
continue to be of interest to us 'in terms of neismicity, in

, terms of trying to understand the tectonics of the State.

21
-No, I'have.not done site specific work, I guess,

22: /~p in the; Newport-Inglewood far.lt but certainly something like-f 4

A~
23':

.
o'ther' faults in Southern California, I have been continually

'

concerned'.about it.
_

25
/////
-

~

,

l % e

.+.[ , . , 4
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'

' JUDGE XELLEY: When you say Newpo'rt-Inglewood,

2
inithis prcceeding, as you'may know,.we have-some terms of.z

.,..
, art. Are you ,amiliar with the so-called OZD?,

, q.

A) G 4'\
WITNESS ALLEM.. Certainly at the time we wrote

- this. report, no. I think we assumed-that the Newport-Inglewood

'

fault! ended opposite. Newport' Beach, so'that|is the centext.
,

7
that I' speak of here.

8'
JUDGE KELLEYi The part in.this report was --

- i .
,

_ 9 x; .,.

' WITNESS' ALLEN: ,That segment. O
2 ,* v: , *

. ,

10
' ' '--

JUDGE KELLEY: 'Now'when yo~u censult6d to the ACRS-- -

-
, , - -.

' '- '# ^11 1ater on, ' did Lthat' . involve, --! to 'the Comlnission, did that
_

w
'12 > -

-
-

-
-

' -6)' iinvolve any different' length'' fault?> -

.
-s,

r, -

y

p 13- TWITNESS ALLEN: As I recakl, and this was.some
.v :.

m
, . ,,,. .m e , .

,
' ' '' h d ' ' '

' time ago, at th'at time th:e-Ne'wport-Inglewood, t' hat . name, was
L ^' 14

~ ''
~

,
_

15 - '

extended' farther south. -Th'ere ~ was'. 's> o> me debhte at~ that time
''r- -

'

as'to exactly how continuous it was, or.in particular how it
,

~

niight connect into -the Rose Canyon fault.

8
- But .certainly, as I recall, the name we were using'

.
.

- 19
'atethat time was the Newport-Inglewood tault zone and not

>

7-.
.

' ' 20-
'these various initials that are now being us.3d.

3 JUDGE KELLEY: Did I. understand you correctly

' 22:) . earlier -- maybe I shouldn't put words into your mouth -- I
~"R^[. ,<

- 23''
'

thought when you said that m) wouldr 't say 8 today, yoa,

_

24
__ |weren'.t referring so much.to-the particular geology of that-

251
area as you'were to general advances in your science. Was I

..

%

. a %

. . . m. _ . ._ ,__ _ _ , ..a..,___ ,; - .-
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3 '
wrong'about that?'

-. .

'

,2- .

We may.get~into this problem of

'

WITNESS ALLEN:''

.= 3'
f,( ~ whyjI:have' modified my position but it has to do with.the
! ) 4 -.~'

: nature ~ of that fault. zone in ' the area of Bolsa Island and I*

5-
would'just'as soon-talk about'that' area more than-the area

~

:;e
g

offshore -from San Onofre since .I| Jam not! cognizant of all the
. ;y- .

.-

-

recentiwork that has been done-offshore.
'

: t - g .

JUDGE KELLEY: I think I did misunderst9.d you.y 4 .

9 . . .
*

Thank you.- Go ahead.'
. m, 4 , s,

,^

?
.

10
. BY - MR.' WHARTdN: - .

-s
e

11 ..
/-

' ' '
' . You stated, : I ~ believe.;, on tlie basis of new know-10

'

P 12 :. .- .

'
.

' ledge _ of less. reqtiremeni sof conservatism,=ithat- you would>

igr$, 133- . / ,(, 4 , Y'

..() reduce the magnitude shock whichfyou had predicted in;the
. 34 . J '.#fp ! 1 ,, \ .'f,'

'' 7'

Bolsa" Island report.u - ' ' ' '
, '[ . J

* ;
->

_~ I would ask youlnow; if" you' werSf'to be writ.ing ',

16
'

this report today and using the same level of conservatism,
.. 117 ~

what would you suggest:the maximum earthquake for which public
'g'j '

safety must be assured would-be?
'

:19'o.
a- 'MR. PIGOTT: I really must object. - I heard the

'

~ 20 -
.

~ Board's questioning of Dr. Allen, but I really think that in
_.

'

21=.

-a case f.,uch as this. requiring a precision such'as this that '
-

,,

22'
f''y the ! foundation for. this particular kind of an . assessment has
"

!23 ' -

.-
- not been made.

P', 24;
' JUDGE KELLEY: 'Perhaps you could ask the. witness a littl:9 > a

'' - 25 .

.
.

.

'

more about his work in that area.
, ,

a

4

A. i
'

- -
- . . , , , . - - . + , , .n . , , _ _ , .. . , , . .,
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BY MR. WHARTON:

:2- . .

Dr. Allen,-what kind of research did you do in.Q-
.

.

.

3
.'

.

.. Lwriting the'Bolsa Island report to recommend'a magnitude of

l [" 4
. 8?on. the -Nev: port-Inglewood fault at that time?

-

N

5
.

.Our justification for that number.is not veryA
~

.

,

3,

~

.adequatc. On'the following.page,~on page 19, I think it state 3

~

7--
that-we.were particularly concerned with fact 2.that the magni--

Jg' -
,;

' - tude s7.1 Imperial Valley' earth' quake in 1940 and the magnitude
' 9

. 7.75 Kern County earthquake.,_in 1952.occrrredJon-relatively
.

>

.- .
-

v 10 1~
- short faults. < , .", ,

. -
,

11
.In particular w, e were. concernedi that the 1952

, . a .-

--

E12 x ~ '
. .

; earthquake occurred ^on a fault.'of'not1very great length and

', ) . "
cj3.

-

m a n- +, ,:..
,n. . ,

n y,y e -

<

-it-still, ns a matter-of fact,.I.think is.well short of,the
9 , . z.. ; ;., c q. .,,g_ , .,;;,.~ +

_14_ 3
,

- . 4
. , , . 5 1.,.. o ,

- average for f aults' '- f for - earthq. -~ ke.s -- of that magnitude.
, ....

~

ua

15- + ,-

1 , -
. .

I think.the primary reason'that,we came up with'

16"
, a ' magnitude 8 Eshock is because of our comparisons .with- the

.17 .

.

.
-.

; White, Wolf fault'where weLhad what appeared to be a very sur-
'

3 3 --
.

- :prising event -- aLsurprisingly large event -- on'a relatively~-

.

19 , ...

short fault and-this tended to cr ate'a concern for Newport-,

~

Inglewood? fault which is even greater length, of course,-an,

''

21- .
.

.

-

.on'which the White Wolf fault occurred,-apparently.,,
,

~ 22- . Subsequent to that time, -many of us have spent a'

.

~,q
.

'Y - 23
' '

[ ' lot of-time looking at areas around the world where magnitude
.

'

' _ 24
-

- 8 earthquakes have-occurred, large earthquakes, trying'to see

13
~

2 ..

( whati kind of' geologic characteristics are typical of those
-

.

m

''

'

.. - - . _ . . _ _
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1

- areas.
-

,

:2.
In'particular I think''it has b'ecome recognized

3- ~

es . - since'this time,.more than it was'in 1967, that there are some-

,

d i ~4
'

major differences between strike slip areas and-areas of ver-
'

,.

'

5 .

tical faulting...t

6 ,

Here was.a case where we were comparing an ad--n

7 . .

mittedly. strike slip fault -- the' Newport-Inglewood fault --*

- 8-
. with.the' White Wolf-fault which at_least as a very large ver-

.9~
- tical component to it. i"' s

,, ,
'

10 '
CL .

', -

-I think one of'the. thing's we have'| learned is that

11: .

d
. 's . \ ['

the mechtn. cal chw scteristics 6f strike slip faults are indee lc
.

12' . ..I. c x ... >
.

- somewhat different from those.of-vertical faulting.

N ~ 13 ' 'v' A'
' '

'-,

(._) So I think it'is primarily on the basis of looking --

~": '

_

*n- a' .n ., _
_ , , t.. , y. >.

and I have'done 4his my;seld;an;d/other peo'ple have' written many
,

- :

15

.

articlec on. this -- on .therkindtof' areas ,where, many large.

v -

16-
earthquakes have occurred..'

.- -

For example, I-spent some time after this looking

18 . 5
. at the North'Anatolian fault'in Turkey where we had a magni-

[ ,gg. ',

L tude 8 earthquake in 1939, looking more carefully.at the areas

k' ;20:
-of the '190.6 -and~ 1857 earthquakes.

21,

I have spent some time since then looking at the
,

'

. 222
;- {r~- ) -

'

Bocono : fault in Venezuela which apparently caused a major'

' '

;23
earthquake with strike slip displacement in 183 2. I spent

t, ~
24=

some' time in New Zealand looking at some of the major faults

- - 25
.there that h' ve - caused large earthcTuakes of strike slip naturn.

-, . .

9 a
1

>-

5 '

.- g

' , . . t i

#
,

't h ,

-.

W 4' $+ j ,y- g- *M- < $ % + + *'=k ym -- $ 4J'* v $ t 4.8
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' ' ~

' On'that basis it seems to me that an earthquake,

: ;- 2
as large as ~ magnitude 8 does not appear to be an event of

-

''3 :
any reasonab2 -likelihood on this part of.the Newport-Inglewood<

,-( ). c4
~ fault.

~

5
'

1 It.seems to me the nature, the branching nature,-

'
"6 .

-

' the fact.that weifail to see' continuous -- evidence for con-.
-

t.

7- '<
tinuous - recent displacement at the surface --- that these are

8 . < .

simply not characteristics of the kinds of strike slip faults

' 9.
that have generated'truly large earthquakes.-

J 10 in ' 3 ' ' . '

, ,

.,
.

Therefore, I~am inclined'now'to come.down somewhat-

l'*

13
'froin that number magnitude 8,s and this is on -the basis of

e

12
'

looking at lcts .of these areds andLreading, tiheistudies that
.

- A 13
.;C) haveLb'een done-by others, sa'y $>n~the'Montago fault in Guatamal a,

14' . - ;,
'^

, . ,.3 . ?t^en' .

which was a strike |sl3p-earthquake;of not'even magnitude 8,.

15
but approaching it,.or the Lituya Day earthquake in.1958 i

~

^ ~ ~ _'a !!6 -

. Alaska 1 on a strike slip fault. -

~ 17''
These faults, it seems to me, have a simplicity

.

- -

.

18s
- - and a continuity ~of them,,not to. speak of length, that in,

- 19 - .- .

general I"do not se. on at'least this segment _of the Newport-
,

'

_ ~20 .
.

Inglewood1 fault.

s
~ 21

-Q. . On the basis.of.~.this, what would you redice.your
~

22- .

'

M. . : estimate to?
'f'

.23
A I think_it would be in the magnitude 7 to 7.5>

24
,

- range.. I say. range.because I have not been assigned the task

- 25 --
'of coming up with a specific number. I have often criticizoa

~

.

3,''
n

. = _ _ m . _ _ ,_ _ . . . . . . _ . - _ .
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-[. j , - s[.. ':th' ' Geological' Survey ' for ;always giving magnitudes in. e range
. V e

, ,. , .

,

f = - *p, _ a #
! .s

, -

,.that are a: half-a . unit aparte. -

- , .

.- -
p

'

$
! m

. r .

4

F'-
-

,.. .
J.

, .

_ T _.;. ,,

,
: ;; - 1_ 3-

~
.

.
. , '

4 t
- In this'particular ca'se,'though'. I;would say it i's'

.s.. . . < - ,
,

('|t ] . M?
..

. .

~

' 4^ ~ . . . +

[ M,. . ; in the 7Eto'7'.5Lrange, rather than magnitude 8.-- That s6 ems 6to
, ..

'

,
-., ., k. .g- V.I . b S
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; i
.+ , . A

. .

L a f,. ' t
3' ... .

. . .

be?th'e maximum everit that IJ think istat; all. reasonablyflikely, '
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,
-n . a. .: . . -

.
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- T 1'4' 1. 'I 'O I' you weren't looking at the segment of the

2' f a~u l t , but if the Newport-Inglewood f ault zone was part of a

3 throughgoing f ault zone.240 kilometers long, would that raise

q--(,j . your: estimate, as you presently state it, between seven and4

5. seven point five?

6- A Oh, certainly if the Newport-Inglewood fault were-

7 a single well-defined f ault zone that -extended without. all

"

sorts of . branches and' whatnot all the way from Santa .Monica8'
.

9 'to somewhere in the cmiddle of Baja California, as is typical

10 of the San Andreas fault or the north Anatolian f ault, or
i -
'

11' thecfault at Lituya Bay, or some of the faults in New Zealand,. .

12 then indeed I would be villing to consider not only an eight,
.

['( ' 13 ? an eight and a half on that event -- on that fault.
N_/. .

14 I doanot see that, and at IcAst on tho-basis of

15 - the diagrams I'have seen, I am not impressed with tne

' 16L continuity of a single well-defined fault' zone throughout.

17 this entire area, such as we sepm to see' on these other

18- ifaults that have 1 generated truly gfeat- strike-slip earthquakes .
'

.
, 8

. .

' ' - 19 Now,-I pust' point out that.I have not examined.
'

1 -c . ,

20- in : great detail the of f shore dat'ac from San .Onafre. A grea t
,

Y
, .

. 3 _

- 21 deal' of this has been done since the time of the ACRS study,
!i 3

.

,j -q. . s . ,

22 but.what map's'I~have seen, such as those in'the testimony of -"I
>

. ,m.

A"') .'
23~ what is - the Jone that shows the fault map ~ off shore?

24 ' JUDGE KELLEY: Greene and Kennedy?

. -25 WITNESS ALLEN: No, Legg'. Legg's, there is a map

|
- ,

,

t 4 1

>

- -- -- -
E

.
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'

2 1 in here, and sort of a zerox of a zerox of a zerox, but what
,

2 .I see in.there does not lead me associate that fault zone,

[ 3 with the same kinds of features on which these truly great
'

[() 4 earthquakes have occurred, 'and I have spent a lot of time
'

.5 walking along the north Anatolian fault in Turkey. I walked

6 ;over most of the length' that broke in 1938, and I|have-- on
.

~ 7 : some of the other, ..particularly along the San Andreas and

8 on the New' Zealand f aults,, I . have tried to look at these
-

:9 Lvery carefully,- and many people, some-in this room, have

10' ~tried to do similar exercises on .other areas in 'the world.

11' To me, the ' Newport-Inglewood fault- as we see it-
.

12 'in the area of Bolsa Island and northward across the Los

'13 . Angeles Basin - simply does not look as impressive as 'do these
}-

14 other features in terms of the capability of produci;.g a

i .aly large earthquake, in termsrof continuity or recency of15 t

16 'displa cement ..

17- 0 okay, one more thing,.is in page 19 of the-

18 report, they state;""In particular, _ the 'two' largest earthquakes
. :

19 : in the - region . in ' the pasi 30 years, of .nagnitude 7.1 'and

- 20 :seven and three-fourths, b'oth occurred'hecause of displacement
,

-
. '.

'

'

-

.
.

21 - on faults that had--nott previously been ' recognized as likely
*

, ,

. . 22 sources of- najor: shocks ."' !
.

'
'

'

-

. fm1'~̂

23 : A That is true. Prior to -the time of the 1940

$24 'carthquake,-insefar as I am aware, that fault had not -- the

'

25 Imperial? fault, which broke at that time, had not been
" .

L__i. , _
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T. 3
' 1: ' recognized 'by geologists as an active fault, or perhaps even

- ,

2'
. g

,
a saa f f au lt . -

~ 3' '

'

Likewine, the White Wolf f ault, that broke at
.. ,

ai; -. . .
I .:

,

'

4 -thhe time, of .the.1952 carthquake, the fault had been recognizedt)
- .

~

.

;; ,

.

.Indeed', it'had been pointed out.by Andy Lawson almost a-5

, , ..-.. . 16' _ hundred years <ago, b'ut I don't think it had been particularly'
,

.

i ~72 considered '.by ~ geologists 'as a feature . that vas - high onJ their
~

- -
.

.

?8 L list of ' faults mosi likely to generato a- large earthquake..,

<

e ,

,

-

-

,

i 9 Times have change a great dea 1, and I .think we are( ~

.

-10 inTa much better position now to recognize those faults
'

-

,

|thct. are mostilikely to produce major' earthquakes,(and thisi311.
,

'

Il2h has certainly been one of the major accomplishments of
,

13 ; geological'inveskigations in Southern Califordia and elsewhere<
-

; ,
,

' ' 44- :in t? e world fover tne past^ ten or 15 years,f the trenching of '
~

y.

Y 15 1 faults,- the mapping 'of- these faults, we have. been surprised.
s, .,

16 Even the-San Fernando earthquake, I think'we have
#

J .(,

, %i ,*

n. , - ~17J - to admit, . occurred ~ on a fault 'thdt.most of us had not:; e
- %

L ~ * "
_. ;k:g _ , .

'
,' .. _ ..

< -

+ 18;, (recognized : as one. that would be high on 'our t list of major,

,

J do s,
. .,

19c ; earthquake-producing ' faults yet it had ~ been recognized, 'nota, ,

,

*

. ., ,

.

L 20, : - widely publicized,. but the m'ajor portion!of it had been'

3
.. .

_ wab
. .

21 recognized as;ia fault that broke' QuatNrnary/ strate.NrtCertainly
. ,

..

s y:m , r i. mv3 ..Y., m m, 3 ;. fL'

- - 22 itncould>have heen and/should?have:,been and?in#part'was'
~

s , 3

I
'

'

23 recognized..
.

,. ;
~ *

. e- - - ~~y
, 3 ,m

' 'f i

.

. _ .
24 } So, IEguess ny. statement is that every single'

,
,, :

f 25, imajorcearthquake yourhave had in Southern California, and for'
- ,

; - ---

#jT ,_ g4

1 i

[ ,[ -
.' . . '

_

i(s"
&_ + ' ' ~ *

,
-

. ..-- - -. w.- ., . .
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4 1 the most part throughout the world, has occurred on a fault

2 that either had been or could have been or at least should

3 have been recognized by. modern techniques as a seismogenic
p
() 4 fault prior to the time of that event.

5 I don't knov of a single najor carthquake any-

6 where in the world that has not occurred on a fault that was4

7 pre-existing, and has not occurred on a fault that had an
.

8 carlier history of Quaternary displacement. (sic)

9 There has been some debate on the Inangahua

10 earthquake in New Zealand, some debate on the Mecker'ing

11 earthquake in Australia, but my impression is that even

12 those earthquakes now, people are willing to say that there

13 are reasons that geologists should have recognized them prior( }.
14 tothe time of those events as major active faults with a

l '

15 high degree of activity.

16 0 Okay, one more question, r nd it is fairly general.

17 Would an carthquake magnitude M - 3, located on -- locating3 _

18 the epicenter on a fault, would that necessarily mean that
P-

'

19 there has been movement ' on that' fault? More or less a
'

20 definitional question.
.

.

21 A Well, if we~ have an : earthquake 'of magnitude 1,
>

22 let us say M 'and that earthquake'indeed was endered on the,

I'1
,~

\'
23 ' fault plane, not just a map view, but on the fault plane, then

_ ,
,

24 I think insofar as all earthquakes, virtua lly a ll f earthquakes

~ 25 are caused by shearing, and assuming that focal -- that

.

.,,m ______.__.__..mm._-_ _ _ _ . _ _ . _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ __
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5 1 . surface of shearing was in' the same direction as the fault,

2 I think yes, we would have to say that fault has slipped.
;
,

[

3 MR. WHARTON: I have no further questions.of Dr.

A
T ,/ 4 A llen . I thank you very, very much.

_

5 . JUDGE KELLEY: Thank you , Dr . A llen .

6 Let us just consider here for a~ moment. Mr.

7 Pigott, have you thought about -hme you would..like to proceed,<

^

8 I mean, With regard to Dr. Allen?

9 MR. WHARTON: Oh, Mr. Chairman, i forgot one

10 thing. Let me go back just a second.
i

11 JUDGE KELLEY: - Do you have further questions?

12 MR. WHARTON: Mo. I believe I identified the,

'

j ,

* -Bolsa Island report and I would like to move that the Bolsa

1., Island report he accepted into evidence.
i

15' JUDGE KELLEY: Any obj ection- from the parties?
4

j 16 MR. PIGOTT: I think I.will -- yes, I object to

17 the introduction of this document. I~ don't think that Dr.

[ 18 Allen, despite his ' familiarity of having been 'on the
! & -

19 committee _that put it together' is an appropriate sponsor for,

20 the document itself, nor do IJ believe. that he purports to

21 sponsor the document, and: a ll its 'statenents, as probative

22 evidence. t> 5 |- ;
'

,
,

| Q)
''

23 MR. WHARTON: Mr. Chairman, if we could. narrow~

,

24 it to . seismological considerations --
4

. 25 JUDGE KELLEY: Let me ask, Mr. Pigott, what do you

,

__._____l_______'____._..___.m_-..-_...-______._________________._m_________.___________.________m.___._m_ . . _ . _ . _ _ _ _ _ _ _ _ . - _ _ _ _ _ _ _ . _ _ _
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6 1 think we are lacking in Dr. Allen as a sponsor? Who should

2 sponsor such a document?
l

3 MR. PIGOTT: If anyone were to sponsor it, I

-(G,) 4 would say it would havr to be someone designated by the --

5 either by the committee itself or- whoever received it. - ~ Now,

6 we' do have that he is familiar with it, and he has testified

7 to portions of it, and that will stay in the record, but to

8 put the whole document -in for the truth of every word and

9 line contained.therein, I don't believe that Dr. Allen has

10 attempte,d to sponsor it in that capacity, or use it in that

11 capacity, and I think that that-is what Mr.Wharton is offering

12 at this time.

r~} 13 JUDGE KELLEY: Well, the seismological
V

14 considerations beginning on page 18, - that we ta lked about, -

15 some of that,. doctor, could you refresh 'my nemory on the

I16 cxtent of your authorship of this document? You wrote tha

17 seismological sections, correct? Substantia lly?

18 WITNESS ALLEN:- Not ~in entirety. '- For exanple,

19 on the bottom of page 19,1where we go into the nature of the

: 20 ground motion, that has the ring of, Harry Seed to it, as I

21 read it. I - can ' t be lieve that _ I - wrote that, but the section

22 that was quoted'in'the niddle of page i18=, and:perhaps the

O',
'^

23 rest of that paragraph, and the rest of that- page and the

* ~

24 following page, I may well have " written that, yes; the first
i

25 draft of it.

.. -- -- .- , _ . _ _ - __ . _ . _ _ _ _ - . . _ _ _ . _ . . _ - . . - _ _ . - . - _ _ _ _- ____
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8 I JUDGE KELLEY: Well, Mr . Wharton, again, I haven't

2 had a chance to read this, I am just flipping through, but

3 subsidence problems have got nothing to do with our case.

() 4 MR. WHARTON: I' agree. !

5~ I would -move . it just be the seismological

6 -considerations part.. Dr. ' Allen has testified that he has

7 written a large' portion of this .and that he has reviewed all
.

8 of that. I believe that is sufficient for identification,-
,

9 and for the parts ' relied on in testimony, certainly we go

10 into detail about it considerably. The testimony explains

11 the document.

12 WITNESS ALLEN: I say, I thought I wrote the

{~)
13 first draft, parts of it. Not necessarily a large part of it,

'

14 because most of the seismological considerations, actually,

15 two and a- half pages of that has to do with the design ground

16 motion

17 JUDGE KELLEY: And as to that part, is ground

18 motion, that kind of thing,' particula'rly within your field? .-

19 WITNESS ALLEN:' No . - No . .. ' '

,

20 JUDGE KELLFY: .It is not. y

21 MR. PIGOTT: .Then I;would also submit we have an

22 incomplete sponsorship _ of the total seismic. criteria.. ' There
~

7_q, ,

- - s,.. ,

\.)
'

23' is a criteria in there of 0.5 Gs being the' design basis for

24 the site. We are getting bits'and piecesf'and --

|25 MR. WHARTON: Mr. Chairman, I naybe shouldn 't
i

._ _
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. 47399 l' bring this up, but I might remind Mr. Pigott that we ~have 160

2 Pages of anonynous documents, namely the FSR ( sic) , in evidence

3 here. I am talking here about four pages. If we are talking

( )) 4 about hearsay and . sponsorship.

5 MR. PIGOTT: We are talking about context and

6 misconstruction.

7 JUDGE KELLEY: Well, I an just talking about
.

g truth' and justice, and is it -- wouldn't it be feasible to
4

9 split out the ground motion portion from -- where exactly.

10 does that --

11 MR. WHARTOM: That starts here, the ' last paragraph

12 on page 19, and I would be -- for purposes of putting it
-

13 into evidence, page 18 through the end of the first full
.- -

14 paragraph on page 19.
1

15 MR. PIGOTT: If I might be heard, that is a part

'

16 of the problem. The overall -- there was . an overall

17 recommendation, which was that, I believe if you study the

18 full document, is that you assume - ~or.1 assign'.the II, but
c

, ,-t,

19 then there is the acceleration ' velue assigned in connection

20 with it. They are -- they are togethe'r, in' ef fect, as the

21 seismic design basis for this particular project, and we are

j 22 getting -- w,c have one person's -- -
,

) - ".,

"'
1 23 JUDGE KELLEY: We ll, is the seismic design basis '

'
<. .

24 for this particular project of any ' interest to us whatever? .

25 I thought that you were pursuing this; because this is
.

d

. _..__ - :_ - __ ____
___ ____ _ -___ - _--____-__________----_-_._, ____ -_--____-_ ________--____.:_

.- .
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1 evidence that somebody once thought there night be an eight

2 on that fault zone. -

3 MR. | WHARTON : That is correct.- It goes intos

A
() 4 the considerations --

5 JUDGE KELLEY: You are-not getting into what the
~

6 Bolsa Island project should have been designed to, I would

7 assume.
,

8- MR. PIGOTT: ;If you are trying to compare a

-9 seismic design, apparently on a segment or a portion of 'the

10 Newport-Ing lewood , that you should be discussing the full --

11 or discussing not just one little part of .what has been-

12 designated, i.e., the magnitude value, but there is also the

p 13 ground motion value .
G

'14 We have !; pent so much time talking about 0.67,_

15 I am sure Mr. Wharton realizes that that cannot be divorced

16 from the maximum magnitude. Here, he selects -- here he

17- chooses to bring in someone to talk about having written

and having kn'wledge of a' portion of it,18 _the first draft, o

'

19 and just sort of leaving us with half >of the story, , and --
'l,

20 JUDGE KELLEY: Any comment from :the Staf f on this?

21 MR. VOGLER: I I have.-been talking'with *he

22 gentlemen from. my staf f, and I didn't hear -all of Mr. t '~

( . _

- 4

- 23 Pigott's remarks that -have just concluded.- I understand that

24 you are offering, Mr. Wharton) for'ths first page and a half?

25 MR. WHARTON: Yes, that is correct.
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1 MR. VOGLER: And not the last page and a half,

2 or whatever comprises the rest of this chapter?

3 MR. WHARTON: That is what was objected to by Mr.

(). 4 'Pigott. Now, he appears to .be saying we should have it in.

5 I am not sure --

6 MR. PIGOTT: I am saying that we shouldn 't- have

7 any of it in.
-

8 JUDGE KELLEY: All right, we have, as I understand

9 it, a motion, as nodified, but a motion from Mr. Wharton, to

10 put in pages 18 and the first half of page 19 of this 1

11 document.

12 MR. VOGLER: The Staff doesn't object to that.,

!

13 JUDGE KELLEY: The Staff does not object?

14 MR. VOGLER: As limited.

15 JUDGE KELLEY: It doesn't seem to me, Mr. Pigott,

16 I listened to your argument, but I don't believe that would

17 distort the record, and I am going to grant that motion. So

18 that is admitted in evidence.
, ,

19
~

1(In' trvenor's E hibit- No. 16~

20 was thereupon. received into
~

,

.
'

21 e'vidence .)

22 MR. WHARTON: I have nothing further for this
( } ''*

, s .

23 witness. Thank you'very much.

'

24 JUDGE KELLEY: Why don'tiwe take a coffee break

25 here, and maybe in the course of that, we can discuss witnesses

.. _ .. _ - _ - _ - _ _ _ - . - - - . - - . -
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1 and' cross-examination a little bit.

2 (Brief recess)

3

0 4

5 .

6

.7
.

8

9

10

11

12

13
|

14

15

16

|- 17

18 _

- <
, - .

'

19
-

,, ,

' '

| 20-
'

~ # '

21 !.
,' &_

22 ,

| b'

O' - >
' ~'

'

.

23

24
|

25

_

-_-_ _a _-m_2a-A---- --A-------2 - -- - 1 -
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. 2 rem :z .. ,A.

-

y .[
;. i ~ . . . . _". 3- ' _ '7

kw-l 1 .'JUDGEcKELLEY: ,Wegare back"on.the record.
-

,, , ,. ,~ ". : . , .
a , ,'s ,.

2 The ' dire'ct 'exdmination of| Dr. Allen was completec#
.

,

r7v< ;, , ,., , g. . 3.s ,.-

,

fHe will,gJ return : tomorrow 'm,orning: for crops,, examination, ~ and
, , ,

-3( . 2

,'- - 4 we'will go now;to the next witness, Dr.-Boore,'right?, - -
'

t.
-

. t-

:s .. >sq
5 MR. WHARTON: Our ~-next -- Intervenors'1next-

,

6 witness is.Dr. David M. Boore, and I.will point out[that
-

,- ,

, 7 Dr. Boore is a subpoenaed witness. ' He'.is'not appearing;
-

,

8 voluntarily. '

., , - .

9 JUDGE KELLEY: Whenever you'are ready.
!..

~

. 10 MR. WHARTON: Okay. . _

++

r -- -en.yy.,

DAVID M.'BOORE' i
12

.havi~ng'been first duly sworn, was called as.a Eitness h rein13

14- and was examined and t'estified as.ifollows.,

15 DIRECT EXAMINATION
_

m ,

16 BY MR. WHARTON:
.

17 0 Would you'please state your. full name for the'

P

13 record please?

'19 A David Meredith Boore.'

20 -Q Dr. Boore, would_ you please state your' education- ,

21 'al background and your experience, job experience background?-

22 A I have Bachelor'.s in geophysics from Stanford

23 University ~in 1964, a Master's from Stanford in geophysics
~

. I 24 in 1965, a Ph.D. from the Department of Earth'and. Planetary
-

.

..

25 Sciences.at MIT in 1970. 'I wor,ked for the Geological
^

.
,

,

. ,

4' y

'

|
1

*

.

e

# J . - g g
'

,,' '3 $ -

_
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y.>

i,y . x ..e' v~
1 , ~d t ,

cdurveyfdbt'wo\ years,7'7d''72/ I was an assistant professor.kw-2- 1
s,

/$ ha . .. .

2 - at Stariford; fromi' 72; to "I . can' ti ~ remember -- .'78'perhaps,-and-'

3 ,s ~ . . _ r s.

3 lI have been.at"the'Geolog'ical' Survey since.1
~

X). , , c n;% ,
's '~\

'~
g4 'O (" Do- you have'any, par ticular . specialty' area . in' ..the-

- s

Larea'ofu! . . seismology.or geophysics?J g 3 .+5 ,

1 ' ', f ! 3 , ,, s' ' Si. F,''.

4
, ,.

6 A I would say strong motion ~ seismology'.

.. .. - t

7 Q Referring firstJto'-- for the record, I have
,

8 handed out to the parties'and tosthe Board. copies of what

9 is calledELetters to the Editor,JBulletin of the Seismologi-

10 : cal Society of America, Volume'70, Number 6, pages 2295

-13 :through 2297, December,~1980, entitled' Peak Acceleration

12 'F, rom Strong Motion Records, a Post Script by' David-M. Boore.

13
Intervenors would like this' marked as Intervenors' Exhibit,

() 14 I-believe it is 17?

f

15 (Whereupon, the' document re-

.ferred to was:marke'"fo.-d16

17, .identific'ation.as Intervenors''

13 Exhibit Number 17.)'
~

19 Q Dr. Boore~, have you.had an opportunity to review

20. the paper that I.gave you?
.

. . ,

*

23 A Yes, I'have. ,

~'

22 Q . Does the paper consisting'of:three pages withL

23 .the title = Peak, Acceleration From Strong' Motion Records;Ea

.

124' Post Script, appear'to be complete?

0'7
25 A I' don't understand. .

..

1'

' * ~

-- - . * _
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'

4 . _.,

.k
, _

'-kw-3 1 Q , ,fIs this - , if ' j -.<
-

-

,

. , . = ~ .A
''

2 A* Thi3 Jis the~-- i

'%;,%,*'* ' V,

fv
. -- paper 4thdt I --- ~

.3. Q
,

's
.

( C < .

\ , ,

appearediin the Bulletin,Lif that is-- waylitc4 A e 4

'

( s. , , s .- . . . . .

5 what you-mdan. ,

b'n~ i.Now, do you claim au;t$horship of'|this par-. e 4 .

M. . - Q' , Q ' ; Fine'..
.

I6

7 ticular. document?
| 'I' . ,' M r, t ' ~ * ^

'
>

8 A es, I do. -

9 0 .In the pro. cess of-writing this' document,: did'you

10 ' Perform studies or.-- perform studies on the directivity in

13 the Livermore earthquake?
.-

.12 A vesc we considere& that.'

,
,

. . .. .

13 - Q Okay, and your paper-on page/2293, the second

.14 Paragraph,feven'with s'maller predictionfintervals, however,

15 a-large uncertainty still exists 1in the prediction.of peak-

16 acceleration. 'One factor contributing to the scatter is~'

. 17 suggested by the data from the Livermore Valley earthquake.

13 We plotted ~the' ratio ~of peak accelerations from both events
' ~

recorded at the same' site without regard to structure size19

20 and corrected for distance against a mean-azimuth from the

closest points in'the rupture surface'to the recording site.u

ja And then you reter to figure two.
t

Using the same sites should limit a. variation.
~

23-
,

f3 24 due to site effects. Results show a. strong dependence on
.

(f azimuth and are most easily interpreted as the result of','25

,

A

4

M 'I- i

m
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_ _ ,;
.

- L' ',|| -

kw-4, 1. directivi.ty.e ;,i"',.~~"o.s s , .. ' . .
,,-

,, ,. ~y y. ,-

Ca'nyou'further[xhikinthedeterminationthat.it2
,

- . g .; ,. 3 3. - -. , .s

3 T was :the . result' of . d'irectivity Nhat you state ' here? ' Maybe'

.O: -+ . ,, r
(j - u . .+-

. .. ,

3- -

,I_. can: rephrase the expressi;on n.-- rephrase the question._.4 .

a,. s,, w . , .-.
,

5Wh'dt;mdk.,hhdNi'd~you use 'to' analyze the directivi-~

-5"

6 On 4 i ? W9f '"
b-('"''II ', !

-
'

s[f/i f K , -\ (' ' ' O 4 46" * "
n~

,
7 A We' simply pl'otted.the ratio.

;c cj- ;

-And!by p'ppp.sg.lotf ting' tlke ratioYid you ' come' . up with.:
m

8 -Q
.

.i ~ ~

9 a' directivity factor?
t-

to A :We-came up with an azimuthal variation,.which

11 might indicate directivity. We also plotted some[ theoreti--

12 'calicurves, but-those were not intended to'actua.'ly be'a

13 definitive study'of the -- to try to explain the observations .

~

J
14 Q :Now at the presentJtime would you.' endorse and

,

15 stand behind :the contents of what is referred to as Peak ~

16 Acceleration From Strong Motion Records, a Post Script,-by

- 17 David Loore and Ron L. Porcella'_in its entirety?
^

, 18' A When.I reviewed this,.I was looking primarily

19 at the directivity part, but~I would, yes. 'I would endorse

20 it.

21 MR. WHARTON:. Okay, Mr. Chairman, I would move =
s

22 that this Exhibit 16 be admitted into evidence.

23' MR. .PIGOTT: No , 'obj ec tion .

m 24 MR.-VOGLER: Staff has no objection.
t l-

'

v
25 JUDGE KELLEY: So ordered.

;

]

s

9
,.

_ __ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _a
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'
<

' ,' ,} @ (Whereupon,.?the document'previ-
~

'' kw-5 l'

-r , a -

.
.

~ 4,i
.

' l i' ' oil.dly . m arked ; for identificatior.'

2 +

.
''|.( h, ,

.

," as/ nter7enors'+ . I Exhibit Number3 < 1 ,. [] n. N -,
'

il7 was received in evidence.)4 '

, ,

,v_.:;
<

.

- . s.

5 ,MR.,WHARTON: Okay,-- just passed out to the-I
.

,_

F 6 .Witnes.c,y 3and parties' and to the Board ~three' copies, and I -s* - sf- 4 4;..n ' s . . ,;43., , . "

^ still have to'sub,m;i't' 'three copied tb' th [Re' porter, f a. --
,q, so p

.
.e.

, . c.
7

3 . copies of an< abstract fromcthe;. Bull' tin *of the SeismologicalI 2
'

e
u ., i-

9 Society of America,. Volume '68, Number-2, page 283jto:300, ,.

~

10 April, 1978, abstract entitled The Influence'of Rupture In-

11 coherence on. Seismic ~ Directivity by David M. Boore and.

12 William D. Joyner. , ,

'

-

. 13 BY~MR. WHARTON:

. , 14 Q Are you theyauthor of this-document?. s

15 A~ tYes, I am.
.

'

16 Q Referring to -- in the part entitled.. abstract --
~ '

17. about three fourths of the way down.,the~page you state,-

13 "these models show directivity effects'as strong or stronger
.

'

( 19 than the. corresponding. smooth' motion, providing-that the

20 average rupture velocity was the same."' Did you --~
~

f21 JUDGE HAND: Mr. Wharton?

', 22- MR. WHARTON: Yes?

; 23 JUDGE HAND: You either misread it or..you are
,

*

.

I

J p) . 24 reading something that I don't.have. It says smooth rupture

t<

25 in the second line of that quote.'

.

%

M

e.

{

*
A e,

5 f

.
. . .

I
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,

'

d

t

~kw-6. 'l MR. h[lIARTON: What.did I'say? ~
:

'

. ". .v
. . v.~

{JUDGEtHAND:h Yo_u''said motion.
'

2'
'

:Jy y y
'

13 i MR . _ .WH,ARTON : I stand corrects 4' Thanki ou.y... .

r u ,- . '> .
- sr

'4 I will. read,it again.,
,.*

: \s , ,+
+

,
,

,
.. ,

5 ,.,BY"MR. WIIARTON $ ~ ,
'

;

'
. . ,

6 Q These models~~show directivity effects.as--strong.

' r; 's,'trong tr sn[the| correspondNng: modthkbptureproviding;
^

E 7 o

8 that the average rupture velocity'was the.same. Could you-~

,( m y , y ;
.. a - # .

j. 9 . explain the.way',in which you arrived ^at.this particular
1.

10 conclusion or statement?.

i-You want me to describ'e.the model?.'

11 A-

12 Q Y e's , if you~would. -

~

13 A In'this case the model~is a,verytstraight' forward

(,)h
^

<~i
~

,

- 14 model of a rupture'which was made up.of a series of segments

th're was a progression?of slipf,~

i 15 and1on'each segment -- well, e

16 or of the rupture from one end'to.the;other of, say, an overJ'

17 .all fault.' We broke it up into a.; series of segments. On

18 each segment the. amount of dislocation.or slip.was uniform,

19 and the velocity of rupture was uniform on=each segment, b st

20- adjacent segments could have differen6/ slips and different

21 rupture velocities and we studied what the effect would be

12 and the waves radiated from~the kind of a model, and we- '

,

23 found that iftyou had simply variable slip in a uniformed

}r
- 24 rupte _ velocity, in other words the propagation- ofiloss''

x '

25' here is the same.on every segment, that you would get a ---

.

f
4

4

| w

i'

s s

'
t

- ._ = _ -_ _ --- __ _ _ - _ __ - .
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-

,, ,

kw-7 ,1 that the radiation - .either looked at it as al'- owell,-we
~

;
' m, s. . ,.

2 looked at,it in this":frdquency domain, primarily'- ,that'the
x . (.m .

3 spectra would1 bel- .'the:az muth variation, in the shectra . -

j ;

- . . > n. a . - r -

wi
4 would be"similar;to.,that obE.ai,ned.if you:had just a smooth-

'
+ ''' | ,"'* '

.
-

5 rupture. U '

;- , ; T
^

x ; -( %~, ,

6 ' k - And{if you had. variable rupture velocity,.and71

7 -constant slip, the, spectra" ins.the, directions of rupture
; + g-7 ,= - < . - *

, . 1,
-

, ,

,r s. g
y > - t, .. v

8 could be f.ctually larger, or there is a bigger difference
, .. x, m , , .,.

9 between the~ azimuths' ahead of?the rupture and behind the
,

:

10 rupture for that:model.'-

]y Q Does the-directivity observed in the Livermore

12 earthquake indicat'e-a factor of up to ten increased groundJ
.

; 13 accelerations in the direction of rupture?

14 A Not necessarily. The-- 'if you4 refer.to the.

15 figure, you can.see that the. ratio -- .

16 . O Which figure? -
,

17 A - Figure number - 'in the-first document,'.fi,gure _ ,

'

,

13 number two.--
' i*

19 MR.-VOGLER:' We-are a little.' bit' confused'over,

['

|- 20 here-as to where we are.
.

,

21' WITNESSiBOORE:,-Okay, it''ib' in . .the short,n .three-
'

'

'

L 22 . paged. document. ,

9
s 23 MR. VC GLER: The original?:' .

4
24 WITNESS BOORE: The original document.p,

:
t"J'

25' MR. WHARTON: Exhibit 16 - 17. I think'we
,

i

a

P

t-

s

y y-. p.-*w- $ y- r p 9g w qy , ee---sy ,.e- v- ..-yy-g--1 & +e-40- g, ,-- 9 4- e e--- , .-9 g 9 'N v w.
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- kw-8 '1' 'are '.sn 17 now.
.

__ ~,
2 MR. VOG MR: "Thank you.' -

,,i * '' +.
,

3 WITNESS BOORE:''Th[' variation in tlie rat'io~over
,

%
'

' W- '

f
.

:
, s, s

- 4 ' Azimuth is a factor of' ten. .
-

k. ,, 9@~

.BY MRL WliARTON:(,e < ,
,

5-

a__.- ', . ; (D J .-

' '~

0'

Q ,And.wouldiyou esp}ain.that just a little bit?,w- y, :._n, e
,

~

7 . Would you let.him compl'ete hisMR. PIGOTT:,

pC. . ,4AW~-{f_ u-p* , . ' * Lf, (f .; L if , 14 i 77 ioen. c. t v , ,,

8 ' answer. 1* ' ' ' * '
-

-

,

9 . JUDGE KELEEY P' f Gd.,' ahead.1
,

, . ~ - < m
i

10 WITNESS BGORE:; ;What we pl'otted is the _ ratio

, - 11 ~ at - one' side of. the. pr.ak . accelerations L fro'm two different #

. 121 earthquake's. Okay, that;iskon the. ordinate. ;On-.the abcissa. -

1

- 13
, is the average Azimuth-from the earthquake (to.the station. ,

14 And what. you; see -- it'' depe'nds on whether , you ~want .tol tiiink'
15 this is,a cloud of points or not, but it.seemseto_show a2

.

.16 trend,1soith'at as you go from an Azimuth of about'280 degrees~

,

-

17 you have, say, a ratio of_ 0._4, and then as you go to an Azi-

18 .muth of about_180 degrees, the ratio _is about 4.0. 'It is a.

19 factor of' ten change in that ratio as you changed the Azimu Q ,

,

20 the ~ average Azimuth from the earthquake toi the stations. <

21 That is|the observation._ The question that you

22 asked was whether that means the peak accelerations:them-

23 selves chanced by that much. The data are available, and-I

24' don't. rect -- I' don't think'they showed that much-change.
'

25 This kind of a~ factor of ten increase ~'is -- if youlhad two.-

s

4

' /e ,

5

'

- ,

5 %

.

/
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kw-9 1 events |and they were propagating.in'different directions,
,

- '2 -then the actual variation'of acceleration in each event can

h'~-
3 be on the order 6f. thel square root of -ten.

', 3'
~,

,~ #BYiMR. ,WHARTON:
,

4
r N , . . ~ ,

.

-

s ,

5 Q
_, ,

% Could~you exp, lain how'the directivity effectsio

,; - ' y ,

.

6 would vary- with '' variation in rupture. velocity?
!

- ,
.,

r ~

7 A , ou mean from the theoretical model. that we had?
~--

, ,
,

i -'' o -f
.

.Yes.
,

..8
.. . .O p g

* .f

'

3,

'
|. / s' .: f ' i ,' n", Wokl, even fo/.

*

r the smooth rupture, generallyfas ,

~

'

9
' A^

10 the rupturervelogityfappfbaches the velocity of propagation

- 11 of the waves, the sheer' velocity, since_we are considering
, ,

; '12 sheer waves here, and if..you'are in a forward Azimuth gener-

13 ally the energy or the mot' ion'is. coming in at'a. shorter. time

())i 14 window and it has correspondingly a larger amplitude.
~

15- Q .One of<.the documents that you are-an author of'

: ( 16 = is Open File Report 81-365' which I 'will be handing out short-

17 ly,'b'It.could you'describefyour participation in o'her USGSt

18 studies p~rior to the 1981 publication of.the USGS Open File-

19 Report 81-365?

20 LA You mean all of my --

21 MR. PIGOTT: I- am going to have to object on
i

12 relevancy. The question 1does not seem at all reldted'to any,-

23 thing that we are considering in this. proceeding..

~ 24 MR.' ;WHARTON: Mr.= Chairman --
'~'

25 JUDGE KELLEY: What is your purpose?
*

4

3

e

1

4

h

y -- + -4, < , , - , - , ,, --w- --,e, y ,w v- m , , . - , - - y w , e -, , ,, y - - * - - - - , + -
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'

>

kw-10. 1 MR. WHARTON:i:My understanding -- there were ,

'f 2 othertstudies-on acceleratios and. distance that led up to-

- t]S,
3 81-365. 'Now 81-3654is,,I 'believe,1 superseded the previous

.

n ". '

,.

4 one, but I think itswould-get1'some help with some background ,

>- . " . . w .

5 on the Kind _of st'udies;that led up'to the document-that we
'

aregoing,tobedisc'ussinN( -

.
-

6 y a

^
3

- - *t .
,,

7 JUDG E'KELLEY : .,Well,.that narrows it'somewhat.

g 7- . , , .M # ". .-

8 WITNESS BOORE: Do you want me: .just"to recite >
~ ,, . t c, . $. 1

-' =e*, s-
'

9
'. the! papers that we:have1 published?'.. 4

,

10 BY.MR..WHAgTON,:_ - , ., ,.- y

11 Q 'Yes if you would, recite the. papers that vou-,

12 published and what the purpose of'the papers _that you pub -

13 lished prior to'81-365 were.

/~Y(j. 14 JUDGE KELLEY: But in th.e same -subject area. -

15 BY MF. WHARTON- ,

.

16 o In the same'suoject area, yes --

17 A Well, it really -- well~, the estimation of grounc .

18 motions -- that is the subject area, and it started with

USGeologicalSurveyCircular.672,whkchwaApublishedon19

20 the order of 1972 or '73, I' suppose, dealing with the Trans-

21 Alaskan pipeline. And then after that we had a Circular,'

22 US Geological Survey Circular 795, and following that we
|-

,

~ 23 Pub 1'ished a paper in the Bulletin of the , Seismological Socie-.
~ 24- . ty.of America which was essentially. Circular.795 with.some-

. \~)
' 25 very slight revisions. And then the -- what was it? 81-365,

,

r _ m

.

\

d

T, ,

L

4 # sy w --r-t g--n-_
_, -
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i-

-kw-lli 1 which is an Open File Report. lit. came',out - I don''; know

2 the publication date on -t! hat . - ' this year, and at the same

3 time we submitted a paper to the Bulletin of the Seismologi-

.O'
4 cal. Society of America,;wh'ich,,is exactly the sa'me thing asc ,

We cAme $ut with an open| file report as a way of en-5 365.
- .. , ,

T, x .r .

suring a' uniform /,..tinbiased' diskribution .of our papers so6
;- ,- .

, ,. .. .

7 ' they ,would,n' t. have' to ;just rel ' on. pre-prints floating around .,

. * . -

.,

8 ;'. . Since.tNbn..w,e have. received criticisms--from the
,. . . .g,

9 - reviewer at ,the Bullet,in and we have rqvised" the pz.per which
~

!
'

. , .
. n .y ;.-. 7'.t

=-
;-

, . ". , o. s ;, . , _

10 lis., represented by' 365 and we have'.submittied our revision to
,

theBulletI5i'o$|the'he[sblohicalSocietyofAmerica. '

y3

- 12

13

'. 141

~
. .

, .

8 1

16
,

17'
. ,

18

19 -

,

,

*

20"

.21 i

~22
3

23 >

24
'v:

- 25

.

>

4
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*
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'

ghp 1 -Q Let me follow this up. I's there a' revision-to the
2'

-open file. report 81-365? "I'willishow you the one we have.

3
A No, this is'not the revision. The is~the open.

.

\ J' '

file report and there is. a revision. It was compleded;1ast'
.

'week..

6
-Q 'llas.-the revision been distributed yet?

7
'

.A It'has been-sent back.to the editor or the BULLETIB .

lo
It has been.sent to our superiors in Washington. -We have sent

9
copies to; I think, to Leon Reiter at 'the NRC,,and I am not..

'

10
sure of the' rest of the distribution.- Dr.|Joyner handled that.

11
MR. PIGOTT: May I ask one question?- 'Doestthe

witness have a copy of that revision?J

13
WITNESS BOORE: Yes,-I: do.

,

14
MR. PIGOTT: Can we see thercopy of-it?-

n
15.

BY MR. WHARTON:

16
Q Can you get the copy out?

, 7 ,p -,." ' , . -
17- '

, ,A Sure,
,

, , ,

-

7
'

18
(Witness obtains document.) - e ; ,

19 1 I' ~ < . -

Q Does the' revision change, any of your results or '

s+.'O
finding in 81-365? |[ [ ,, [

*

,, ,,

21
. v,,

A Yes, it does,' .but we' don' t. believe ;to any 'signifi--
'. t,

~

:. t - m. :, ; ) ~,i 4 ;4,
22 ' '' ' ' ' - ' * ~ ,M- ' '

<

g- - cant extent. The equations that we have in 365 have been al-
'#- 23' ' I 'tered slightly and the effect'ip' 'well,";I>codid'go into the--

.

' details of how it effects it, but!for, example, .in a magnitude.7
.

25
earthquake, the mean acceleration has been reduced by-about-

s

i

t y
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+ r~
_
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.

. ,

,

-4/bb, ,

,

i
ghp 2 two' p'ercent and the mean-plus-one standard deviation by about .

~

four; percent.

3
JUDGE.KELLEY: Does the revision that you refer to -

'

supercede.365? *-
,

.5 '
'

WITNESS BOORE: Yes, we. consider.that it supercedes . . ,

. 6 - '

365'is obsolete in.our opinion.

7 .

JUDGE KELLEY: 'Is 4* also an open file, or will'i.t
8- ,

be?'
9'

WITNESS BOORE: No, we chose not to make it'an oper
'

10
file since it has been accepted for publication and it will-

11 .. .

appear in the BULLETIN of the Seismologic * Society.
12

JUDGE KELLEY: And right now it has been submitte'd

' for-publication?,

14
WITNESS BOORE: Yes, and it has'probably been ac--

15
cepted. Well, it was accepted . subject to revision and we . have

16 . -

-

made the revisions so it will probably appear -- I.can't be-
~

17' "

sure -- probably January or February., -- - *

r n v .,
18 . '

'

JUDGE KELLEY: This may make th'e,questio'n" academic
19

for our. purposes, - but .tell me just ,'what,an' open file, for the
20 i' / -

'''
.

U.S.G.S. is,-what.that means?- ' '
-

21
.

, u-
,

'

WITNESS ~BOORE: I amrnot,sure I can tell you exactly*
. , e ::: '

; . W i ;s ? . g .' ''

22
.

.' + ' '. .
. . * % . '' , :i.., . , t .t '

'

- but it is a f airly' i formal way .of distributing research - s ~~.

' 23 r. .. . ~t . . , i
usually data, actually. . It is notLsubject,to-the;,same.strin-

24
^ gent review procedure'that'a, say, professional paper is~ subject. ,

25'
to, but it does'get distributed to various- libraries thrmuchnut

.

-

| k

'
r
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I .'he country;and<it.is from a formalidistribution list, so it.t

'

' ghp 3

2 is better than;just'an author sitting there'saying,~who should

3 I: send this to.

_ JUDGE KELLEY:~ But it is essentiall'lthe work ofy

5 particular people'and doesn't have_the U.S.G.S. stamp on it?.
~

,

6
' WITNESS BOORE: That is a good question. :It cer- ;

7 tainly looks official'from the cover'but there is a caveat
.

8
down'there that'says,-this report is preliminary.end has not-

~

,

9 been edited or reviewed for conformity with Geological Survey
_

' II standards and nomenclature.

11 JUDGE KELLEY: I think this question came up earlie r;

12 about 365-and now 365 has been superceded,- Maybe we don'=t
-

13 .have to' worry about it. .Okay,:go. ahead. '

14 MR. HARTON: Mr. Chairman, this is new informatior.

15 to-me as far as the revisions. -One of the things we were

16~ looking at was submitting; 81-365 into evidence. It appears now
-

a

that it has been revised. ~
.x'17 M,

;
,

, , ,
.

>

18 I think it is appro' priate ,the author of)the article-
.y, ,

- -

1 r

19 is here, tiAat we haveca' copy of Ehe arhicle into evidence,|but~

c .
, .;

20 unfortunately |I don' t have' a copy of it?. I[am inquii-ing how
~

-

~, . ,-u ,

~21 we can-handle'this situation short of'havi'ng Dr. Boore have,

'

to come back down anM)r$ identify'andiihtrod'uce. C, , .
v .; _, , s. ,, . . . , ,

,

22 '
'-

'3- MR. PIGOTT: The copy is(right*there.,
,

,
.- ,

24 - MR. WHARTON: Okay, that is one.
'

25' -WITNESS BOORE: I;. brought-two'.

.

.e
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.ghp 4 -MR. WilARTON: One way'of handling this, I. suppose,*

2
:would be --

4

MR. PIGOTT: -Applicant's,will make copies of it.
,

j 4
MR. WilARTON: IfLwe could.have Applicant make

copies and stipluate that the. revision, when the copies are.
5

supplied'of the revision,.be submitted.into evidence in'the

'1,

matter.-

MR. PIGOTT: We get one thing at a: time. 'We will'
~

9-
make copies. We haven' t 'even seen it yet, 'let along s' ipulatect

: it into evidence ~.
|' . .

11
,j JUDGE KELLEY: Why don't.you askjguestions'on~ it.

I gather you haven't read the revision?*

,

I MR. WIIARTONs No.v

JUDGE KELLEY: If the changes are not'that-great,
.

15 ~

perhaps the things of interest to you won't.be changed.

16
' '

MR. WIIARTON: I don't know.
~

--17 .Y,
, y

JUDGE KELLEY: Was itayour|<? intent basically to,

r; - g
18 '

!' . question on 365?
' ' '

>-

,; c ,
,

, ,

19
| 'iR . WIIARTON: Ye s , . iti wa s . ''he, - basis oU the ques-
<

20 -

' ' ^>
~

tions was not at' too much depth on -36,5 sdnce=--it iE ''the kind. of
,

, ' ' . >

21 ' - '''- ''' '

;. . document that does. sgeak for itself, and the.n have i't identified' ? - gn e>c'
. t #2u , ,,

:s " ' >
1 yI> 22 > s _ g !c ,'M' S' - *2 t -

and discuss the implications of it and intreduce it'into'oevi-
''

J

j ''

23 ' *dence. ^ ~~ C '1. . -
.'.

f N
~ !*.n ) G

24
Now that we have the revision, and Mr. Pigott is

< -
25-

smiling at th'e-revision --

c
,

I

. _ _ _ - ._-_-_..--_i-___--_-_--_--._-_-___-.--_.__ .____--:_._ . _ . . _ - . _ - - - . _ _ . .
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1
'

MR. PIGOTT: -No,[I.am smiling at the document
2 ...

speaks for itself because none" of them have sos far.

3- . -

- Why don't you go ahead.JUDGE KELLEY_:
- . .

-

-(N . i 4; .
,

'
BY MR. | WHARTON: . .

s

5 --

Wouldf:yo~u' review again the ' substantive changes in'O
.

6
the revision of 81-365 at 81~ 365?-

'

iy.
_

The equation that we'have come up withlis_differentJA

8'
'

'

' than we had at 365 and there'is also.some more. material in the
9'

revision.related to questions of magnitude'dependentLversus.
10 -

. .

independent shapes, somegtechnical. questions that come_into it,
11

- but as far as the. actual prediction equations'for peak ~ac--
121

celerations, that has been altered slightly. '

( .O lit has been altered slightly you say?
^

14
A Yes.

15
Q Would you review again, what that is?

'16 - -

A I'can tell you exactly how it has been-altered and

17
I can tell you, if you take the ratio of a peakLacceleration'

. - ., . . ~ .,
18-

_
"

given by the new version relative to that'in the old v rsion,-
19

that ratio is given by an equation'- *let'me find it' here,-I-

.s.
20 c 4

-

didtit~some time ago -- so this i, the7 peak accel,eraticn.in
21 '. - .

n in the clu

~ '
'.

the new version divided by the peak acceleratio.
32

* V q , s'.e _.t . *. e q. { {t >

.
=

version-is 10 to the following~ power: '0. 21- minus . 0.' 0 3' ' times >

$

N- 23
~ the magnitude. That'is the substance of the,: change in the: .-

24 .

-

equation.

Q ~ .I1wish <I could say that meant ' a lot to me. but ii

)+

,

&

m - ..._a .__ _ _ __i- _ _ _ _ . __.__m___ _ - _ _ _ __.._....______.____._.__m..__ ___--E._.-___.__._.._
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~

doesn't-.

,
'

A What it'comes down to, you can make a.little' table.-

-

3. - -

If you have a magnitude'6, the: ratio is 1.06. 'In other words,.;
,

. - 4 _
.

' '

we are predicting larger motions by-six percent 1than.in the .

'

-

5. . , , .

'
. .

previous version.,

6 - .

there would.be 1.02,. .Magnitude 6.5 earthquake,
- -

i 7 . .
. o

magnitude 7 itois 0.98 so it is a two percent, reduction, and- *

!

i 8 ~

So.that gives you, I think> a
'

magnitude 7.5, it~is 0.95.

9
- feelingftor how it has changed.

10
-

Also one thing I-haven't mentioned here'is.that

11
the standard deviation went from 10 to'the O'27 to 10cto~the.

0.26, which turns out to be about a two percent change.-

'

(~g 13
g_j Let me correct that. That is not the standard *

'

14
| deviation. . Standard deviation in the log of - the acceleration"

15
went from 0.27 to 0.26 and that turns out t'o be a factor if- 3'

-16 -

- -

.

you go back to get out of .-the log space of ' rout two percent7

,

17 -

-:

so it has' decreased the standard deviation.4 -
+- .

18 "> '
. .

#

-Q Did you'put further's'tudyf;intokyour,81-365. in order

39 _

,'ym '

J.

'

to publish this revision? ~

t - '

<-

20 JN . -
' ' '

.- A This revision' represents further study,.yes, of-

,

214

365.
?.' .' .. . I' . ''.4 1 t' ?(

*

Would it be fair'to say'that you have>further'J; t,- 22 '
. .. .

'O
Cs

"

l ~3'
confidence in the revision of 81-365?e ,

,

; '
24 |

~- \
'

A. Right. We have further confidence basical'ly in. '

25
the results of 81-365 as a result of this revision ~.

i

!
'

.
,

'

4 , . . - -
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1-
.Q ~So then you;would state that the acceleration

. model presented'in the 81-365 revision is presently. valid?.s

A ' From the tests 'tihat we have ' done, . yes. '

O, In ,the' revision of 8.lk365, do you 'have any compari--
5- ^' sons ofLyour model as opposed to other models~as found'in-

6 . - -

'

page 46 of the previous 81-365?
_

'
.

7 -

MR. PIGOTT: I would'ask for a clarification'. !Is

8
this correction-or supplement-to 365, did,it completely redo--~

9'
365 or_is it in the nature of an addendum?

10
WITNESS ~BOORE: No,uit is not an addendum. It~is-

11
completely redone. It is a revie .on . If you :think of 365- -

'

12
as a draft, then this is a' revised draft.

h Your'questionistill stands?
f

14
BY . MR. WHARTON: . i

15
0 Yes.

16
; A 'Yes, we do have a similar comparison and it is.-

,
-

17 a' ' ' '

Figure 13 in the new version.- 'W.

' ...4
;e ' s 2,

18
.

t .c -
,

- ;k* *

O Is the comparison'in.Figur.e 13,an ,different than
< .

, , ' s19 T' .

the comparison in FigureI7 on'page:46f'of'yourfprevious_ report?
1 '. +r . .

70 n> .5 .

A Yes, it'should be.'7 Sinc'e.wedhave de.creas.ed onr
~

fy
Y 1 ; ;' : ' ' * \ -.21

'

4 -

values by two percent -- well, ?in' fact, Tfor' thb'.. magnitude. 7.5.'

, ,
.

-
,, .

, ..f ~* . t 4 A.
'

gj ;. - .

-

,.

~

3 earthquake it was more than that.- *the,valu' stare 7 closer to . , 'e
(#

.

23 ' the Campbell curves.that we have;forymagnitude4 7.5 and just*

'

e : , ' . . , s; :-
. .

24--

eyeballing it,-it looks like they'are closer-for'the magnitude,

25''

;c 5.5 as well,.and 6.5.-

!;

,

e

* __w _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ - _ _ .______m__.___.__.___.________m....__.____.s.m_ _ , _ . _ - . _ _ . _ _ _ _w _ _. _ m-
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1 . .
.

.

'O Are they still, higher, then, give higher peak.

'2
'acceleration?. .

- 3 ..
. . .

_

. A .They are higher -- let me' think now -- for which

'b' 4
' V - . magnitude?-

.

Q 6.5.,

6
A -.It is the same shape.that is~in Figure |7, so if

7
they are higher in one distance rang'e in'the 365 report, it~is

8
higher also in''the same distance range it the revision.

9
.O Do:you~ feel that the results of'your revised

10
- .

81-365 and the model you proposedfis more. appropriate than '

11 - - ..

those-of Campbell'as listed in yourLfigures?
-

- 12 *

MR. PIGOTT: For what, purpose?

, MR. WHARTON- For. predicting peak accelerations

14
from magnitude --

15.
'

MR.~ PIGOTT: From''any particular distance?' -

~

'

16 . - .
.

MR. WHARTON: I_would.say generally' offset'at:any-

17' . e
particular distance.

,
.

.

,- - -
' ,

*

18 . . s

:, WITNESS BOORE: I'would's'ay they4are as abpropriate .
_i , y, ,

-

, ,
,

- 19 g , .s-

1
| BY~MR. WHARTON: ~1

'
-

,

. - I
: 20

~
*

. -
-r

i 0- I am sorry?
.

. ' . . '.
-

r.
* J i

.

.' .
! -21 '|. ,

, ,

i.

A I would'say they are'as_' appropriate.i wouldn't-

. i; j . b ; , '- /3_
22;

.
i; : ' .. %< '. -4

.J i,5 .a- ,+p say they are more. ~"1
.

'h' - y',
.

y1 ,

U -23 -

.

O Would you say they are a,s appropriate,or more
r- .s-: t - w i .;-

appropriate for 10 kilometers or less?'

25
A Yes.

4

. _ _ _ ~ _ . __--z.- - - . . . _ ._ - - - - - - . . - - - - - - . - - - - - - - - - - - - - - - - - - . - - - . - - . . . - - - - - - - - - . .----2- - - - - - - - - - - -- - - - - ------------------i--.-- - - - - - - - - - '
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1

~Q W,uld you agree that all current models for'ac -

2
celeration versus distance such :-as your modeling. study suffer ., ,

3
from a lack of data in the-near' field for. earthquakes magni-*

'

- tude 7 or-larger?

5~+

A Yes.
i

6
MR. :. WHAETON : I~believe onithe issue.of 81-365*

7
.that-Irhave' questioned as'far .

revision,.a5.far as questioning,
.

.

' ~

I would'like.to. introduce that particularas I really care to.-

9 , ~

document into evidence since it.is the latest andLit.is what' '

10
we will L relying on. -

11 . .

. Mr. Pigott says he can copy it. 'We don't have it. '
.

12 .. .

If we could possibly do it when he'~is subject to cross..exami-
.

q 13Q nation'- Mr. Pigott will have a' copy for purposes of' review
'

14 - -
.

,

'for cross. examination, if we could:do it that way.

15
MR. PIGOTT: I won't. stipulate-its going into,evi- q

16. - -

dence'but I will stipulate that we can take.it up for ques-

17 a.
tioning tomorrow. "

- 1

s
. e
'.

*1 .18 ? .

wasfs'aying.,
4

JUDGE KELLEY: That is what ?
~

19-
- V', N. n''

e- .

MR. WHARTON: That is what I'was(saying.
.

.

MR. VOGLER: The Staff is coricerned. I have a

21 '

i . . -.

gentleman here who is-extremely disturbed (that'we"cannot follow ,

' '22 . . - , .- , ,n - r' ? > -4

p. the questioning. No'one''else can eith~er. I2 appreciate (the.1

V 23
_ point. .It seems .a little bit obtuse here -when ,we: are being

. s.-.+. e, ,
, .

asked to st.ipulate something into evidence and we-don't.have it.
'

25
- . . .

' JUDGE KELLEY: No, you are not beinc asked to
-

(

T
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'I ' stipulate, as I understand it, Mr. Wharton's proposal was

l' that he will raise the point tomorrow after counsel and the

3 Board have a chance tio Jook this document over. I am sorry *

4 you didn' t have a chance to look it over -this af ternoon.
5 ~

MR. VOGLER: I understand, and the transcript.,

,

6 In order to follow the questions-that are' going, we should.~
.

7 also have a copy of th'e transcript,-I ~ take it.
0-

JUDGE KELLEY: You will have it first thing in the

9 morning and since the questioning wasn't,very long, you can go '

10
ove r it .

4

11 MR.'PIGOTT: Does this complete the direct?
l12' MR. WHARTON: No.

13 MR. PIGOTT: Mr. Boore should be advised that
I4 cross. examination may not be able to be completed tomorrow,

'

15 very likely. -

16 MR. WHARTOM: I have uly got five more rainutes,

17 if that is the criteria. ^jQ+
.A.

18 MR. PIGOTT: One question irbthistar'ea,; IL think as
-

'
, : ik h, , ,

19 ' "#everybcly appreciates, can cause a great deal''of' effort thati-
- 3

O ''
has to be done to investigate its-effect and whe'ther"further,

-

'( -i,
t,

21 pursuit has to follow so if ' th'ere 15 further .direc't tomorrow,
22

O I am just (saying tha'th it may}b'e a problem.I.3 /[" . ("[] Y i[
i

^ * - '

23' JUDGE KELLEY: Maybe.I am not following things
*;.. c: e.1,; ,

'' "
, .

24 here. .I thought you were through with direct; .isn't that so?
; .. - :s.. .

, '25 - MR..WHARTON: . I am essentially finished 'with directj

.
,.

,.

4

1 _
. ,. . . . . .
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1

except for~ questions that I'am going to be asking. .I_have ' '

- 2'

like three more questions'that I.am asking right now, but I
.

3-4

i was finished sith direct on 81-365.
'

'

JUDGE KELLEY: 'Right.

5
- '

,.
~

MR. WifARTON: . Now'I have the understanding of the
6-

j revision. No'w from what I have heard about th'e revision', I
7 - . .

am satisfied that it is equivalent and we can submit it. intal
~8

evidence that way.
9

I would, again, like.to have an opportunity-to
10

review it to'see if there is anything major.. I don' t anticipat e.

'

any long line of direct on the. revision, but rather to be sub-

12
mitting the revision.

'

-

JUDGE KELLEY: . We did have this nice clear arrange--
1 - 14

ment.which is a little clouded by carrying direct over'into '

15
tomorrow, but.I understand your point. Yo'u were not expecting

; 16
this rev. ision and ' you have to have a chance to look rat iti.!

'

17

So we will see where that takes us. - Q., . , p f
-

, ,

' 18> '

. - >

MR. WIIARTON: . I- don ~f t 'thi'nk anybodye
19

_ ,
-

anticipated
a
"

'.

i this. Y
i'c

4
, ,

JUDGE KELLEY:' Do [$u~have.a few'mo e huestions
*

-

n. - .,- '

4 21.
now for Dr. Boore?. N'/s

' '
- -

'I A ^+
-.c

2'-
t

~

MR. ' WIIARTONi? |Ies ? * .Q , 'O' ;
- +

i '. ', ' , 9. O- .

,

'
, ,

sy y s s.
.

,, ,.

.

"

# '

.

25
,

_.

-
.

.
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. j 3A^ k
'

-
.

4 t ,
.

kw-F//. 1 -0 Dr..Boore, do you -- are you able to calculate'

2 a formula'or ratio for extrapolating from peak to-ground'

3 acceleration. values estimated for a magnitude 6.5 earthquake

4 to estimate peak /tcy.. ground a'ccelerat' ion for magnitude 7 or.
. -i ,; '..

magnitude')7.'5?(,fIs''that somethi'ng you are able to do?'d
5

, ,; - .

, f. e,
-

. ,. , . . - ..,

6 A 4 ;n The~ -ec}uationh '.that we have'in our revision.would
'tn f ', ? ..- . -

~ ,

dothatfforcyou.(!; 'f'7 .

r. y gy -; .
^;So'the e;quations.;tilemselves -- you would.just,8 10,

s <% . jc .,.(
plug in the numbers ~-j-

- , 4 ., , .

,
,

9 , ,
.

,

,R..-_'U?q,
- .a : u~{,~.,..|s '4.

.. ..
'~

iThd t"is,r,.lght.,} q l'._] b, '\ 5 '_.] j'
_ ' %'10 A N . N | * A;i

'

, 4 ye

s. . N'
-

<
,

it. Q ---and.you.couldguse the equation ~and you could
"n ' p.< ,,e , s.,

12. come up with the; figures, is tha t correct?
,

o -

13 A That -is ricjht. ,

.( '

( .
14 ,Q Fine. Moving back..to the Livermore earthquake'

~ ,

15 datia briefly, would you interpret .- or- do you interpre't'

.16 the-results from the Li'ermo eal-thquake to indicate thatv

17 ' directivityJean'significantly affect-the.high-frequencies

18 important in high peak ground accelerations?

19 A That is my best interpretation of tha t particular'

20 data set,lis that it does-show' directivity.-

21 - 'O And it can significantly. affect the high fre .

22 quencies, that-is significantly,>---
,

'

-A
~

23 _.

It,has affected the| peak. accelerations in.that.--
<

-

, -
,

1 24 O Fine. . " -

- L25 A - - particular earthquake. .

'

s

y f

'
g.

*4g

4

w

6

%

_ _ _ d
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~

kw-2 1 0 So. directivity does cause.an increase in peak

. -.

2 ground acceleration?

3 A -It seemed to-have done.that.'in that particula'r

: O
4 earthquake. - !

" ' t.;21 .

5 MR. WIIARTON: I have.'no'further dire'ct at this
;

. ,' ''T
' '

' .L ~~

,, , ,
,

! 6 . time .' I wouldsreserve,only,for portions of-the revised 181-- ,

! .
' -

j 7 365 and I expect ~it'to bhiverpfbrief.
i +.

JUDGE.KELLEY:$ Let me-ask Mr. .Pigott. ' I wasn't:. '8
- ' - -

'

. . . _ .
<

'

elea'r- "In'our caution that we may not-
, ,

1 -9 sure that that'wasJ .

i 10 lbe'.. abic <to get Lthtough- tomobrow on cr~os' f)were you referring. ,s -

* iy, _
. s. _ s c. ,. : -, . ,,

/

11 to Mr. Wharton's desire to be able to ask direct questi;ons
? v , c. y ., ,

12 tomorrow, or were' you just' talking about what you had heard
4

i 13 so far today and how long that would take'you?

() 14 MR. PIGOTT: ;Both, and especially the changes.
4

15 I -- they.are -- well, my impression is usually these changes

16 are rather sophisticated-and' subtle, and they don't jump-out

; 17 at you. So, it may be that it will take-some investigation
,

s

18 to complete the cross examination. I would --
-

,

~ 19 JUDGE KELLEY: I' gather you were --

20 MR. PIGOTT: 'As well as -- - '

21 JUDGE-KELLEY: -- anticip'ating --

22 MR.:PIGOTT: As well as whateverLMr. Wharton may
,

23 brin'g out in the morning. y

24 JUDGE KELLEY: I gather you were anticipating a .

)~
- 25 cross on.365?

i

.

4

1

1

1

'
, .

-- V ^MW- t*F! g*y-3 Frp'.1, e>-W 7 T WB W*1 *tnur*-* de---P4- N' ? f-y1N"'*--M9* -7--* -- F 3- 4 - '%'+'---Y .**'.m.ar.9+g-yeg. u%t9.d-y,4y g + g- e.:g y --rf-wy ,-wwy
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kw- 3 1 MR. PIGOTT: Yes. But based on'the new results

2 and the way the changes have come about,.I would ask that

3' I be allowed a' couple of minutes in the nature of a -- maybe

.O 4 it is a partial cross examination or a Voir Dire to elicit

5 a little bit further 1,nformation with. respect to the' change.

6 f;'. JUDGE 'KELLEY: This'would be to shed some more
,c 4 ? ). , (-, ,

.,

'7 light on.it.thissafternoon?,- ., J '

^ )s .;
.

8 'MR. _PIGOTT: Yes..
,

.

'J U D G E K $ $.L E Y :'Wel,, that sounds sensible.
'

9 <

-

. :. > ' -/ _

10 MR. WHARTON: ,Mr. Chairman, can we go off the
'

3 > ;[$. ,. z,f ;% 7, | _? Y 's
'

11 Fe' cord justiorie second?' There is 'just' a very. small procedur-

12 al thing:I want;to disquss. ;
'

,

33 JUDGE KELLEY: All right. Off the record.

14 (Discussion off'the record.).

15 JUDGE KELLEY: Okay, back on the~ record ~. Go

16 ahead, Mr.-Pigott. >-

17 CROSS EXAMINATION
.

18 BY MR. PIGOTT: j
,

19 Q Dr. Boore, I' understand -- from what I understanc .,

20 you revised 365.as a result of comments'from the' editors of

21 the -- what is it, BSSA or -- what do.they call it?'

22 A Bulletin of the Seismological Society of America.

23 Q- Is that correct?

. 24 A Yes.

O
25 Q Okay. Those were-reviewer's comments?

,
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_

,
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'

. ,'

kw-4 1 A' It wasia reviewer comment,,yes. '

, 2 O' Okay.'

- 3 A And also, you have to' understand, 365 we consi-

4 derLto be'a preliminary publication, and itiis' subject to

5' revision as research goes on.

6 Q Iunderst'and.,~Wko,areyourreviewerson-that
- G'i ] ~ %

'

.
_

,

7 document?? ,, s,.e-

m- -

g. ,-

i- 8- 'A . Boats me., L-don't'know. ' That' is - . you know, u
'

'

> '
.; ,

it is anonygous 'eviewingsprocess. -

9 r ,
. .

, , ,

10 Q So you do.notikno'w who these persons were who

11 |Jreviewsd that .documdnt'?$ i ' . T < ' ' N, .*vu
,

< ,
. . .. .

12 A For the Bulletin, no I do not know.
,- py,<

, ,

13 Q Right. 'Do-'you'.know if there was more than one?,

() 14 A We got comments from one only.
,

15 Q You got comments from one reviewer?

16 A One reviewer. >

'

17 Q What were the comments you got-

18 A I' don't know. 'I~can't recall.and I didn't bring
3

19 _them with me.

20 Q What comment did you' respond.to? - What was the-'~

21 . nature of the comment that caused you.to make the modifica-
!

I 12' tion? ,

1 -

It wasn''.t -- what you
.

23' A I just'can't remember.
-

'

! ,have-.to' understand'-- we weren't' responding.just to one'.p_ 24
,

.,
~ .We presented this paper at the SSA meeting in25 thing.

F

,

h

a + .

,

L. _ ' _
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,

,.

!

I'
kw-5 1 . Berkeley. We received comments from that, you know, from

~

2 people, and we don't later rest-|a pa'er at this stage. We- 'p

3 get it into review process and we continue' working on it.
' ' '

4 Q Okay , so --- , ,

5 A So it wasn't'that we were responding to any one
,

comment of the redle.wdr[
^

'

6
,

'
^

; ,,~ ' .

7 Q 'I amttrying to geh[it clear this whole situation
, ,. ) sT .

8 of how.it getsito the stage"it',is in.now.
,

, ..

9 A ' Right.' 7,
^

*

, s~ y
;| 3 _ _ _

' -

I-had thelimpression that youchad received a.~ 10 Q ts
~

.' comment;fromsthe Bulletin ands.that subject to complying with11 .

t. !> ' < ,

+ . -
t : .. ; , , , ~ . , .. -.... , ,,,

>. .. .,
-

12 the comment, apparently, or responding (to the comment,Ltha't'

.
v . ,

13 it would-thed.. .;be$ suitable * for_ publication.c '

(f
~

'
'

14 A That is correct. ,

'

O' Okay. So was.tnere a condition.onipublication1:'
,

s s

16 that you make some kind.of change?

- 17 .A They'all are suggested changes that-you have to.

18 imake.- .Then it is up to the editors to decide whether.you,

; 19 have sufficiently -- that your revis' ion complies - 'you know,,c

i And - am'I-
_

20 with the_ changes to the extent.that he.wants..

21 answering your question?-

t
'

12 Q' Yeah, I think we are.getting there. In.the:

23 absence of taking these. suggestions,-_would,365.have;been
,

- 24 published?-
-

( .-
-

-
-

25' Af That.is up to the editor. I really couldn't'say.

1

u
'

+.

*
<

f

I , si ,

i '

.1 ,

w
'

~ ~ ^ ^ - - - ~ - -- -- , _ _ _ _ ,_ _ _ _ , _ _ _ _ _ _ _ , _ _ _ _ _ _ , _ , _ _ _ _ _ _ _ _ _ _ _ , _ ___ ,
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kw-6 1 0 Had he indicated, or she indicated?

2 A It is he.' That is interesting.. I don'-t remember
,

3 the word. You know, if it was a form letter saying your
.

._

4 paper will be published sabject to these revisions, or 'we
-,

5- suggest you look at these revisions.~FI don't recall what
'

6 .his words were. .
-e,, ,

, ,.

7 Q ( Did,youpget%adle'tter,from'.the editor'?*

- x ,. ,

~

8- A .. * '.Ye s . l . Righ t .'t,- I just; don't have that here. I:
~ i , ;,' M'

,'

..

9 didn't bring my'' files relating'to that.
, - ..

*
e .. s . / ~

10 0 . %iYou got:oth.er comments on'.this paper,-is-that.
'Y 1.2_, ,

11 correct?- v
,

,

v,'.- - Lf - . .s .

<a .- , ,

12 . s 3 A ; /, #;Yes.i (* . _ b ', .' '
; ]

'
t

4

13 0 ,How many? ,

,, , ,

*

14 _
A How' in ny oth r codiments? Nell, we received

15 written comments from -- let's see -- approximately four
~

<

16 people. I would have to sit down and actually write them

i

17 .out.

18 0 Are they~-- are any --

19 A Those were informal - .I mean in the sense that
,

20 they were not comments from the editor.

21 0 Right. Were they in writing?-

22 A Yes.

23 0 Do you have them in a file?
.

'24 'A You mean here?n,

QJ "

25 0 No, just anywhere, first of all.

.v.

e

9

b

- _ _ _ _ - _l'_____m._._.__.___.__f ____.____________u_ __ l_. _ ,
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,

kw-7 1 A We have them in-a file, yes. ~

. ,

,

2 O I have~a feel'ing the answer to my.next" question.

3 is tliat'they are:in.Menlo Park? Or:close to.that. Wheren',
.

.
-

4 are they? 3

+ ,r
y

-- 5 Ac Some of them -- well, certainly they aie in' -

.

6 Menlo Park.
-

:\ . , ' *; e.1
_

* ,r
. ,

.You don't hilve any of'them here in San Diego?
~

~7 Q -
.

-

,.
.; , , , . .

- -

.
~

.
.

8 A. .I might. I 'am no. t., su.re . I would have to - 'I
,w .

<<' .. ,

- 9 have a whole bundh 6f. stuff here. I just threw everything
, ,

into a briefcase [ +J
*&

10 ,
s . . , e,

11 'O I won' der tifiyo'u cou'ld check ' to see if you do 'liavo'

'

'
12 k Lthose 'cqmments'. /,. y / ." j " a *',.',c#- -

; b Js* vt.s *; /, -
,

s

13 A1 Is that appropriate? ,

'' ' ' ~' ' ' ' ' '

C*D
'

14 0 Ies,! I'~think's'od4
''

- 15 MR. WHARTON: 'Mr. Chairman, I -- I forgot one-

16 thing.-~I had identified Intervenors' Number'17,'the' article

17 by David Boore,' Influence of' Rupture-'Incoherenc,efon Seismic

18- Directivity -- he identified.it and said-it was his, and

. .19 the basis for his conclusions on directivity, and ' would

20 move that it be introduced and accepted into eviden~ce. +

1 21 JUDGE KELLEY: Counsel?' Is that the_three pager? :

22 MR. WHARTON ': No, this is the longer one.
'

. 23 MR. VOGLER: - Well, that is 18-then, isn' t it?
~

JUDGE KELLEY: You are talking-18, Mr. Wharton.'1 . 24 ..

25 "And is 18 the revision of 365?~
:

,
,

.

O

n

4-

[
c'

' -
_ -. - ' f
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kw-8 1 MR. WHARTON: No,Jwe have not submitted anything

2 of 365.

| - i 3 MR. . PIGL .'T : Can we go off the record and go ,

- - 4. through the e e r s ---

5 JUDGE-KELLEY: And you are offering the entira

6 article?
,

'7 MR. WHARTON(: Yes.
c' - 1 .. s

. _

8 MR. PIGOTT: . Can.we~go off the -

a *.4
t,

*

9 % MR VOGLER: :.What are you offering, Mr. Wha'rton,.

' *
10 Number 18? .

.- _
;>

-

u.
-~ .

. .
. ~ s , * ,.

11 0,MR. WHARTON: Yes. 7I believe it would be 18,
'

- ' ( . .., 4 , ';
,

-

and it is Influence of-Rupture Incoherence on Seismic Direc- .j
12

7 V 't . ;; ; < ' ,* ', ; ~( , , ' ] J._ F(\^ *

,

t'ivith, a'rtic1h by' David Boore'and William Joyner.!*

13

JUDGE.KELLEY:[|There is a-request that we goroff) 14

15 the record, is that right?
,

16 MR. PIGOTT: Yes.

17 JUDGE KELLEY: Okay, then let's~go off.

18 (Discussion off'the reco'rd.)-

19 JUDGE KELLEY: Back on the record.

20 WITNESS BOORE: Okay, to' answer your question,

21 the only thing I have --

22 JUDGE KELLEY: I am sorry,. wait a minute.-

W'ITNESS'BOORE: Sorry?
23

JUDGE KELLEY: We are right smack in the middle .

' 24
.

-

of some_hing. Can we just finish up something we were25

.

r e et- *r e,-- - a mn y ,, n e.,- , e -t- - , , , , - e, , - - t ., ,-- ,- 1
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' kw-9 ' talking about?

2 Does-the staff have any. objection to Intervenor'

3 'Carstens' Number.18?
'"T
'\_/

.

4 MR. VOGLER: None. *

~

5 MR. PIGOTT: Nor-do Applicants.
t

#

' '

6 JUDGE KELLEY: So ordered.
'

7 (Whereupon, the document previ-
E

, _ f, , ),
.-

- ou_ sly marked _.for identifica-'^

8-
.- . . -

. , .
,

, . | _ tion >as Intervenors'' Exhibit'

9
A ' ,.; .

> a

as
10

. .;.'. '

, , ' Number 18 was received in.
,,

~, ,
; m

11
- 's. . evidence.)

_

MR'1 V0GLER: ' We" ha< v.e a brief qu'stion to-
-. v .

e12 s

.

Boore', ini regards[to\somet}1in[, tiha't Ma's just said,
,

-
13 Mr .. : if I

,. -- . s .

)' 14 can --
~

Okayllgo ahead. I:still have some-
' J

15 MR.' PIGOTT:
'

16 thing --
.

17 MR. VOGLER: Did you indicate,-Mr.fBoore.,'that

18 you'sent Dr. Rider a copy of-the revision? Of 81365?

WIT'ESS BOORE: That is what I understand fromN19

20 my coauthor. I --

21 MR. VOGLER: Did;you send it -- ~ <

12- WITNESS BOORE: - ~didn't. send it''to him myself.

23~ MR.1VOGLER: Did you sendrit to..him.here'in San-

s - 24 Diego?-
-

,

J <

r.)
25 WITNESS-BOORE: No, I think1.to his o ' ice .:

4

, =

_

Y

't

|
.'s -

>

:.s

d . -
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.

kw-10 'l MR'. VOGLER: In Washington? ,

i

. 2 WITNESS,BOORE: I believe so, yes. I

-3 MR. VOGLER: Do you have any idea.when?
- (w'l'~

4 WITNESS BOORE: -It would..have been toward the' .

'

'
-

1
'

.

.

. \
~

5 end of last week. :
,

1

6 MR. VOGLER: Thank .you. -
~

I,

7 BY MR..PIGOTT: !
|

8 Q Dr. I3ooreb.did you check your files that - -
'' 2

s ~ s ,

9 A. Y$ah*. " ' ,g . I
,

'
-

n> ..
.

- . .. s
-

< 1
,

;;,.
-- you' brought (with'you to find'out if.you have ;10 0 1, .

-

,

;,
. _ ,

''
11 any of the'. commen'ts? . ,- _

..
,

- -- ,+
.

s ., , .. n

~ 12 A Yes, I'did. 411I have was something sent tio me*=

< + -

+

'

13 -by Mr.,Whprton, whichmis the t.estim6ny'.of.,Dr. Stewart Smith.- ,-

M ! E,( ' $ ; . b , t., (' . C ." J . . |, 3[I.)! ~ *I
, '

Q 14 given, I presume, last week,.
, j'

'

'

15 Q. [Okhy, $d'.hSve that. .Is there anything --

16 A I don't have anything'else!here related.to thbt.~

,

17. zQ Is:it.possible to have those transmitted? -Would -

it be possible.to 'btaih those overnight?. 18 o -

19 A I d6n't know how. 1

~

20 Q Federal - either Federal Express or an Express-

I
21 Mail? .Is your coauthor ---'

22 A- If he is there.
..

. 23' O. -- in a position to-send them? ..Oh, okay. +

1

- . 24~ 'A' Certainly he could send them,

.

25 Q Secondly, did you make any changes in the data?

.

O
!

,

<

1

ewg $ y- y -w w- e u, y y 9 --e-- *99 ,,i w - f p- 9 h g g 3 e- =y4 9- %--
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kw-ll 1 A No, we-didn't add any' data. -The. reason.--

2 0 -Did you change any?

. 3 ( A Well, the reason"that.the, equations are different
'

i.;
~

4 - is that we h' ave chosen to give zeru weight to'a'few earth- -

5, ' quakes. So, in other words,.in effect, the data has been

6 reduced. It hasn'.t been~~added to. ,

,
,

7 ' MR.' 'c PIGOTT : Okay, that~was in)the na'ture of
'

8- trying'to get a little' bit'more'information. Could we'per-
., , 'V + [ .A

~

9 haps'ask the1 Witness to"contactihis' office-and see if they
> ,

; . .. .
r- .1 _ . .

10 could be Express jMailed- to ;-- ' *- -

'' > 16 ' .n . . .

-

11 f;Actually,tif we could: find that your. coauthor is~- ,

,

u W' J.. , ,

12 there,.I.ambsur6 wS coEldmarrange to have them picked up and
,a. .,:|. + . . . u.w

.

_ . ,

13 delivered to us here tomorrow morning, if-that:would be
. . , u . ' t ' -

<.. .

' F

d|n
J

*
' |

14 'accdeptab'le t'o ithe 'tWitness .,
.n ' - s

'

,

b

.15 WITNESS BOORE: .I, don't have any choice. , No , it
'

. .Y g~

16 'is fine with me.

' 17 MR.'PIGOTT: If it was burdensome,.you would have

18 a choice,,yes. ,

, 19 JUDGE KELLEY: It is,.just-to interject to say

20 that we would do that as'a proper request --

21 WITNESS BOORE: Okay, fine. .So , let's see, do
.

22 you'want every piece of written criticism-that we received

23 on the paper, is that correct?
' '

,

.Other than
_. ..

MR. PIGOTT: . I am afraid 'so, 'yes.:24-n-
N-

25 that, I think I would await tomorrow morning:for-the,'

,

4
a

>

S

_.._____._.____m_ . _ _ _. - . _ _ _ . _ _ _ _ . __ __ __.._ __ - .__.__._m _ . _ _ . _ _ _ - _ _ __.__._..._._s..___ _ _ _ _ _ ___._____._.2 _ _ _ _ _ _ _ _
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.,

'

kw-12 1 cross examination.-'
.

,

? JUDGE KELLEY: All right, then,T at~this point,-

. _ $ that finishes today's direct, except we'would. appreciate-
,

4 your making,the call and s'eeing if that is doabie, a|nd'--

5 WITNESS BOORE: Yes.

we'can take a break here, I~

6 JUDGE KELLEY: --

7 guess, of 15 minutes. Let'sLnow - .are you going to have

8 Mr. Simons here.after the' break?- .

^
. .

.+

9 MR. WHARTON: Mr. Simons is here now. -

- . -
,.

,

10 JUDGE KELLEY: 'C M1 ,' h e i s h e r e , n o w ? '
-

'' ,

> ;. , e

11 . MR . WHARTON's -YUs . ,
,

a' |'

^ 12 JUDGE KELLEY: And|so we can go;along this' offer
x .

4

,
. ,

13 of proof type procedur6?lhat we discussed yesterday;to make-

() 14 'some.use of the remainder oIf fhepafterno.on?: Okay.
t e ' -

1 s. ; .- . it
,, ,

,

15 Let's see, Mr. Boore, you will be here tomorrow

M<hb'

A16 morning? s >
.

17 WITNESS BOORE: Yes.
;

18 JUDGE'KELLEY: Okay. We had planned to-have
,

19 Dr. Allen -- wanted to come on first and we agreed to that,

- 20' but sometime after that -- you can have mid-morning.I guess.

I WITNESS BORE: That is fine. I have.to leave'by
21

.

five -- or four o' clock.I 22
l
i

23 JUDGE KELLEY: I.am sure we'will[ quit-by then.- o

!.
24 Thank you.. Off~the record.

.h-,

25

'

!
!

| 1

|

"

e

,
. -

, . , _ . , - , . . - - , , . ,. - . - , - ,. , , . . - - - . ,,-,,..p,. , , , - , . - - = -
-
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S18 1g I JUDG2 KELLEY: Back on the record.,

2 All right, the main remaining. item of business

3 today, this afternoon, is to have the presentation of direct

O 4 and cross of or. Simons, <ah3ect to the diecussion of the

5 motion tc, strike, and the ruling on that at a later date,

6 which wat made yesterday, and is in yesterday's- transcript.
~

7 1 think we pretty well covered what we were going

8 to do, and can just go ahrad.

9 11R. WHARTON: Okay. I call Richard S. Simons.

10 MR. PIGOTT: I am sorry, I -- I think our

11 procedural -- while Mr. Simons is ' coming up, I thought our

12 procedural arrangement was off the record. Perhaps it might

f 13 be recited for the record.

14 JUDGE KELLEY: If it was off -- I guess that is.

15 .right. That is right, you did suggest off the record, I

16 think we had it off the record, so I will have a go at it

17 and Counsel can add or correct, but we have had a motion from --

18 your motion, I believe, was on1 the record.

19 MR. PIGOTT:..The, motion.is on the record, that is

20 correct.
'

21 JUDGE KELLEY: And the-argument. thereon'.

22 MR. VOGLER: Both partieg5were on the record.~ il "

,

23 JUDGE KELLEY: Okay. That wac"done yesterday,

24 and then following that we had 'an of f -the-record . discussion
~

25 about how to proceed, and it was decided that in view of the
~

= _ , . - . . , . - . . . . . , . , - , , . . , . . - _ , - =
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I availability of witnesses and our desire to mak'c the best.use2g

2 of our time, that we go ahead and hear Mr. Simons' evidence

3 and have cross-examination with thh understanding that the

4 ruling to be made might result in that being stricken. It-is

] 5 really being put forward today as an. of fer .of proof, - subject

6 to the ruling which is expected over the break, or to be

7 made immediately following the break.

8 Does that state it accurately? Any additions

9 or corrections?

10 MR. PIGOTT: That is Applicants' impression.
,

11 MR..VOGLER: That is correct. That is Staff's-
;

12 understanding.

13 MR. WHARTON: That is correct with Intervenors.

14 JUDGE KELLEY: Fine.

15 MR. PIGOTT: And Mr. Booletto will be handling

16 this portion of the examination for the Applicant.

17 JUDGE KELLEY: Very good.

18
'

'

Whereupon,
1 x,

19 ,R'ICHkRD S. SIMONS
,

'

20 was called to the witness stand and,' h'aving been first duly
e

21 sworn by the Chairman,'was examined and? testified as'follows:-
'

22 DIRECT EXAMINATION
~

'

; . ,
.

,

23 gy MR1 WHARTON - ' '

i

24 0 Wotjld you please state your' name for the record, )

25 please? .|

d
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3g 1 A Richard S. S imons .

2 Q Mr. Simons, I -- do you have before you a copy of

3 the written testinony of Richard S. Simons, consisting of

') 4 five pages of text, two figures labelled as figure 1 and,

5 figure 2, and attachments, one.as Appendix A consisting of

6 four pages, a list of references, and a biographical sketch

7 of Richard S. Simons, and Richard S. Simons' list of

8 publications, is that complete before you?

9 A I think I have got all of that, yes.

10 0 Turning to your biographical sketch, is there

11 anything that you could add to this particular biographical

12 sketch to show your qualifications to testify as to the

13 subject matter? Or that you would like to highlight in that?g

14 A Well, I guess I could say that with respect to

15 this particular subject matter, this particular type of

16 research or plot, is something that I have done frequently in

17 my years at Scripps. It is -- a large part of my research

18 has consisted of precisely this, going into the Caltech

19 Catalogue of epicenters, and making a plot of whatever region

20 we are interested in, say part of Baja, California, try'to

21 see how those epicenters relate or don't relate to the faults

22 as mapped, and going down that, perhaps trying to -- well,
_.

-' 23 certainly trying to: relocate some earthquakes and see if we

24 can get better accuracy on them, or place them in some other

25 place that is tectonically more significant.
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4 1 So, this -- what you see here today is just a

2 continuation or an extension of a type of study that has been

3 going on for a long time.

) 4 0 Very well. Do you have any additions or,

5 corrections to make to yoer testbmony as submitted?

6 A In the way of an addition, on figure 1, I have

7 taken the liberty of placing in a few more of the fau lts

8 that exist in that area, just for the sake of completeness,

9 and for the sake of analogy with a cauple of other seismicity

10 patterns that I had hoped to present later, so that is a

11 change there; another possible change which I have not been

12 able to make, for reasons -- are in figure 2, it turns out

13 that --

14 JUDGE KELLEY: As we go along, excuse me -- these

15 aren't marked, or mine aren't, anyway.

16 MR. WHARTON: No, I was just going to interrupt.

17 BY MR. WI!ARTON:

18 0 Dr. Simons, on figure 1 --

19 MR. BEOLETTO: Excuse me,"Mr. Wharton, is it

20 Dr. Simons, or --

21 MR. WHARTON : I am sorry, Mr. Simons. Excuse me.

22 BY MR. WHARTON:
'

(
'

23 Q Figure 1, as' listed in the testimony filed'--''

24 A Yes.

25 0 -- now, do you want to substitute a new map which
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5 1 has been distributed to the parties, which shows the

2 Cris tia c.itos fault and other faults in the area, is that

3 correct?

( ,/ 4 A That is correct.

5 O Okay, now that would be labeled as figure 1A,

6 would that be an appropriata figure for that?

7 A As far as I am concerned, it would be .

8 MR. WilARTON : May the record reflect that the

9 witness proposes to substitute a map showing the same area

10 as figure 1 in the submitted testimony, with the only change

11 being the addition of certain faults in the area, and this

12 would be listed as figure A, and substituted ine.tead of figure

13 1

14 MR. VOGLER: Do you want us -- Excuse me, do you

15 want us to s rike the original figure one, and take it out?

16 MR. WlIARTON: Yes. We would strike the original

17 figure one, and put in what I am labeling, and which we can

18 la be l a s figure 1A.

19 MR. VOGLER: Okay.

20 MR. BEOLETTO: Mr . Chairman --

21 JUDGE KELLEY: Do you want. to go over all three,
s

22 or take one at a time if there are objections?
,''

,

- 23 MR. BEOLETTO: Prefer to take one at a time.

24 JUDGE KELLEY: All right.
,

1
25 MR. BEOLETTO: The reason for that is, the i

|
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6 i Applicants were provided a copy of the revised figure one at

2 the break, and we recognize that there are more fault traces

3 appearing, but we don ' t thir.. ;nat will alter the nature of

( ) 4 our cross-examination, and so we are willing to accept this

5 as a change.

6 MR. VOGLER: The Sta f f is the same . I take it,

7 Mr. Wharton, that the -- the symbols that are on the map,

8 forget the f au lts , are all the same.

9 MR. WilARTON : That is correct, and we may want

10 to double-check with Richard Simons, Mr. Simons.

11 BY MR. WilARTON:

12 0 Is there any change in this map other than the

13 addition of faults?

14 A Only the addition.

15 MR. VOGLER: Then we don't.

16 JUDGE KELLEY: All right, this is being substitu-

17 ted, you are saying?

18 MR. WilARTON : Yes. We are striking figure one

19 as originally submitted, and adding -- we are calling now

20 figure 1A, which shows the same map, the same data as the

21 previous figure 1, but adds faults to the map.

22 JUDGE KELLEY: All right.

'- 23 JUDGE !!AND: It looks -- it.looks to me as if

24 this is at a dif ferent scale, and I overlaid them and

25 discovered yes, it has been shrunken a bit, and a couple of
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7 1 things do slip in on the right-hand margin that aren't on the

*

2 margin of the original figure 1

3 BY MR. WilARTON :

) 4 Q Mr. Simons, would you want to comment on that?

5 A That is the inevitable result of Xerox technology,

6 I guess, and -- the real original of this diagram goes a

7 little bit beyond the borders to Icft and right of what was

8 initially submitted, so I guess the second time it was

9 zeroxed, it wasn't positioned exactly the same way. It ' sort

10 of affects the very periphery of the seismicity pattern.

11 I don't think it has any particular bearing on

12 the conclusions that come out of this.

13 JUDGE !!AND: Fine. That is all right.

14 JUDGE KELLEY: Go ahead.

15 BY MR. WlIARTON :

16 0 Okay, do you have any corrections that yea want

17 to have made in the text of the presentation?

18 A Let me address figure 2. Well, the answer to

19 your question is no.

20 Q You want to address figure 2?

21 A I would like to do that, yeE,just for sake of

22 accuracy. There are many circles on this' figure, and it is
_

' 23 hard to look at it, and it was also hard to prepare. It

~

24 turns out that one of the circles, up about the middle of the

25 graph, it is a 1977 event, and it is a quality C event, and
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8 1 the circle that has been drawn around it is a -- one that is

2 appropriate to a B quality event. That circle should be

3 somewhat larger than it is.

([ j 4 It was impossible for me to change it in the

5 original because of the nature of this particular diagram.

6 It doesn 't -- again, doesn't really af fect the results or

\
7 con clusions , so --

8 MR. BEOLETTO: Still, Mr . Simons , if we could,

9 could we take the time to identify the exact circle that wo

10 are talking about?

11 WITNESS SIMONS: Well, we could, I cou ld pu t up a

12 viewgraph.

13 MR. BEOLETTO: Yeah, put up a viewgraph, that is

14 fine.

15 WITNESS SIMONS: The one we are talking about is

.4 going to be this one here.'

,7 MR. BEOLETTO: Okay.

18 WITNESS SIMONS: It is 77C. '77 is the year.

19 C is the quality of the location. The circle should really be

20 of the same diameter as these other 77C circles that you see

21 in various places. This is.one example.

22 MR. BEOLETTO: Now wait a minute. I am confused
,

23 now.'-

24 MR. VOGLER: In other words, it should be larger?

25 WITNESS SIMONS: Xt should be larger, yes.
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9 I MR. VOGLER: Is that the only change?

2 JUDGE KELLEY: Where would the center of that

3 circle be? Can you show us on the map?

(j 4 WITNESS SIMONS: This particular circle?
,

5 JUDGE KELLEY: Yes.

6 WITNESS SIMONS: The '77C?

7 JUDGE KELLEY: Yes.

8 WITNESS SIMONS: Well, it would -- as far as I

9 can tell from ny angle here, it would be right about there.

10 It is --

11 JUDGE KELLEY: Oh, the 77C is written on the

12 outer --

13 WITNESS SIMONS: Yes.

14 JUDGE KELLEY: The year and the quality is

15 written into the outer edge --

16 WITNESS SIMONS: On the outer perimeter of the

17 circle, right.

18 JUDGE KELLEY: I see.

19 WITNESS SIMONS: Yeah, you have to sort of

20 visually infer where the center --

21 MR. BEOLETTO: To be sure I understand, Mr.

22 Simons, it is not the C quality designation that is changing,
_

( )
''- 23 but rather the diameter of the circle around the figure?

24 WITNESS SIMONS: That is correct.

25 MR. BEOLETTO: Okay. thank you .
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10 1 BY MR. WHARTON:

2 Q Are there any other corrections in your written

3 testimony that you would like to make at this time?

> 4 A No.'

5 0 Are there any additions to your testimony that

6 you would like to make at this time?

7 A There are two additional microscismicity n aps

8 that I had hoped to introduce for the sake of analogy.

9 These are maps of different parts of California that have

10 been prepared in the same way as figure 1 or figure 1A, as

11 we are now calling it.

12 These are areas where -- I wanted to offer them

13 for sake of comparison, because I think the basic pattern

14 of events in these areas is similar to what we see in figure

15 1A, and yet these are in areas where things are better known

16 tectonically, and so I thought that might provide some

17 perspective on the possible utility or interpretation of

18 figures 1A and 2.

19 MR. BEOLETTO: We are listening to a description

20 of two additional figures that were handed out, and we are

21 not going to listen to a description of whether or not this
i

22 is an area of better tectonic quality. The Applicants are

'' 23 going to object to both of those figures.
|

24 MR. WHARTON: Let me interrupt. I should have

25 interrupted Mr. Simons before.
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11 1 DY MR. WHARTON:

2 0 Mr. Simons, would you identify the maps, please,

3 starting with the map indicated, Simons 53 7-0 9-81, with a

~

6:58 p.m., would you identify what that area is without making4,

5 any qualitative judgments about it, just indicate what the

6 area is?

7 A Let me see if I -- let me get it positioned

8 properly hera

9 MR. BEOLETTO: Mr. Chairman, I think we have all

10 got copies cf the figures, so -- there are two additional

11 figures, as I understand it, and Mr. Simons wants to add to

12 his substantive testimony, and the Applicants are going to

13 object to their admission for a number of reasons.

14 One, it is late-filed direct. Number two is,

15 looking at the viewgraph and the figures that we have'in

16 front of us, they don't seem to be plotted consistently with

17 figure 1 which is a part of his testimony.

18 There is no latitude, no longitude, there is no

19 dates, there is no --

20 JUDGE KELLEY: I think -- excuse me, Mr . Booletto.

21 It is late filad dire:t, indeed it is. There may be a good

22 reason to take it, but let us let the ' witness tell us what

23 that is, rather than spectulating. Could you tell us --' '

24 WITNESS SIMONS: I apologize for the lateness.

25 I just got curious abou,t this particular element over the
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12 I wookend, and almost in the manner of self-defense, I thought

2 I should prepare these diagrams so that I know whereof I

3 spoke in these areas, and they were so interesting, I thought

(_ ) 4 they might be of some value to the Board.

5 This is basically the seismicity and fault

6 pattern in a part of what is identified by California

7 Division of Mines and Geology maps as the San Bernardino

8 quadrangle .

9 More importantly -- well, I will just get it up

10 front here. This is the seismicity pattern around the area

11 of the White Wolf fault, from 1932 to 1951 And the -- well.

12 MR. BEOLETTO: Is the witness saying that White

13 Wolf has something to do with the San Bernardino quadrant?

14 WITNESS SIMONS: I am saying we know that the

15 White Wolf fault, or the event on the White Wolf fault

16 occurred, that is why something is tectonically better known

17 about this area, and let me say about the -- the way this is

18 prese,ted, it really is the same sort of plot. The -- well,

19 let us say that the limits of latitude on this plot are

20 identical to the limi,ts of latitude on figure 1A. The

21 longitude goes a bit further afield.

22 The symbols- used for the carthquakes are dif ferent ,

. >
'~- 23 That is a thing that is easily changed in the , computer, and

24 in this case there was no reason to identify different

25 qualities or anything like that, so they all came out the same

J
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13 I Si20.

2 MR. VOGLER: Could we put a number on this, so

3 that -- as to what we are doing with it? Is it figure three?

'j 4 WITNESS SIMONS: I would be happy to call it

5 figure 3.

6 MR. VOGLER: Well, I -- I don't -- it is up to

7 you or Mr. Wharton.

8 MR. WHARTON: Can I get back into this

9 conversation? I haven't ) een able to talk since Mr.

10 Booletto interrupted. I am not complaining about that, but

11 he did object, and I haven't been able to get back into it

12 since that time.

13 I was going through t.he process of identifying

14 these particular diagrams, and if I may just go throtgh the

15 process of ide: tifying the diagrams, as properly pointed out,

16 so we can follow what w<a are talking about.

17 BY MR. WHARTON:

18 Q I believe you have up on the screen right now the

19 diagram indicated by Simons 53 6:58 p.m., and Intervenors

20 would submit this as addition to the written testimony as

21 figure number 3, and Mr. Simons, if you would put up the

22 other diagram. Over so you can see the numbers .

( )^'' 23 This is Simons number 57, date 7-9-81, 7:03 p.m.,

24 we identify this and sulxtit-for the -- into the written

25 testimony as figure number 4, and Mr . Simons , ' i f you wou ld ,
I
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14 1 I would just -- if you could make what they call an off er of

2 proof, that is, would you just review figure 3 and figure 4,

3 and briefly explain what you believe the relevance of these

() 4 particular figures are -- is?

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20
'

F

21

22

(s'.)\ 23

,

24

15
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ghp 1 I A I can ju ,t leave this up here while I do it, or

2 do you need this? I can discuss them both together.

3 The relevance is simply by way of seeing how they
4 compare with the seismicity pattern I am present ng in Figure
5 1-A as a guide to the possible interpretation or usefulness

6 of the information in Figure 1-A.

7 Actually these are other parts of Claifornia and

8 we know some other things about these other parts of Culifornia,
9 these new sections, and so it would seem worthwhile to offer

10 these as a perspective to know how to treat or what to make

11 out of Figure 1-A.

12 Q You are offering these on how to view Figure 1-A

13 by looking at other areas?

14 A That is correct, yes,

15 MR. WHARTON: I would submit, then, that Figure 3

16 and Figure 4 as identified on the record be added to the written

17 testimony.
,

18 JUDGE KELLEY: You say these indicate seismicity of

19 the areas depicted?
.

20 WITNESS SIMONS: Oh, yes. The'littkedotshereare
21 all eartshquakes. '

.

22 JUDGE KELLEY: All the little dots are earthquakes?t

t1

, g. <,,
, 4,

- 3 .,
23

, ,

WITNESS 'SIMONS : Yes, and the lines are faults.

, . ,

24 JUDGE KELLEY: And you ca'n tell:different sized

25 earthquakes by looking at that?

m
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ghp 2 I WITNESS SIMONS: No. I know what the range of

2 earthquake magnitude is, again as far as similar to the area

3 that we are looking at what we call the SONG site. The range
_

4 of magnitudes is the same. This particular diagram doesn't

5 pinpoint that, though.

6 JUDGE KELLEY: These are Cal-Tech?

7 WITNESS SIMONS: Oh, yes.

8 JUDGE KELLEY: The catalog?

9 WITNESS SIMONS: They are right out of the catalog.

10 Turn the crank on the computer, and that is what you get.

11 JUDGE KELLEY: That is why it says 7:03 p.m. A

12 computer did that?

13 WITNESS SIMONS: That is our computer, yes. It is

14 cheaper then.

15 JUDGE KELLEY: Go ahead, Mr. Beoletto.

16 MR. BEOLETTO: Do you have similar maps for all of

17 Southern California?

18 WITNESS SIMONS: No, I don't.
U.

19 MR. FEOLETTO: Could I ask how.you happened to

20 select the two areas that you brought two additi nal maps today

21 which you apparently selected on the'9th of July?

22 WITNESS SIMONS: I was almostohoping you would,-

23 I got to thinking about'this cser the weekend and I for som'e

24 reason anticipated somebody -- probably..Mr. Pigott'-- asking

25 me if I knew of some other area in California that had a

t -
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ghp 3 I seismicity pattern analogous or similar to that around the

2 SONG site where any earthquake of any consequence might have

3 occurred. Off the top of my head I did.
.

4 It occurred to me that I just read about that or

5 heard about that a few years ago and I didn' t really remember
6 the source. I have told a number of public audiences about

7 these particular events in the past'--

6 MR. BEOLETTO: I think the narrative can stop.

9 You just randomly selected these two areas?

10 WITNESS SIMONS: Not randomly at all, no.

11 MR. BEOLETTO: Who gave you guidance?

12 WITNESS ~SIMONS: No one.

13 MR. BEOLETTO: This was all done by you?

14 JUDGE KELLEY: Mr. Beoletto.

15 WITNESS 'SIMONS : Let me pack a little more infor-

16 mation in this. For some time I have been telling people --

17 I make a lot of addresses to the public -- that the San Fernanc .o

18 earthquake and the Kern County earthquakes occurred in an area

19 where there was no previous heavy record of seismicity.
20 Now I did not remember what the source of that was.
21 I read it somewhere or I heard it 'somewhere. I actually did

m
,

,

22
_ read it somewhere recently but it is not where I initially saw

L ; , y
23 it, but it occurred ' o me that if I am going to go around sayir.gt

24 things like that, I should find out'whevenf:I speak or else --

25 well, I just better find out.
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ghp 4 1 So I just took the initiative of plotting up those

2 areas to see what I would see and that is why those particular

3 areas were selected. There was nothing random about it. It

) 4 was just that I had reason to believe that the seismicity

5 patterns that I would see, that that would be what they were.

6 JUDGE KELLEY: Did you want to say something?

7 MR. VOGLER: There are some very fundamental ques-

8 tions that have been asked. In Figure 3, where is the White

9 Wolf fault? What area of California are we discussing?

10 WITNESS SIMONS: I have to get Figure 3.

11 MR. VOGLER: Let's take Figure 4 while you have it

12 up there. Where is that?

13 WITNESS SIMONS: This is the area around Los Ange.les .

14 This is the San Fernando basin here. Does that help you?
'

15 MR. VOGLE R: It may help Dr. Reiter.

16 WITNESS SIMONS: I could read the coordinates off

17 these maps. I have got them right here, if that would help
18 Dr. Reiter.

9

19 MR. VOGLER: Yes.

20 JUDGE KELLEY: Excuse Ime, I understand'now, I believ;,

21 well enough what is involved heresto make'a ruling. This is

22 late filed direct and that isn't to say that we.couldn't take,, . .

. 23 it if we thought that it'was extremely useful, buE it is of-
'

24 fered, as I understand it to be,.to illustrate things and help
25 us understand what it is you are presenting.



_

4795

Ighp 5 I think at this stage of the game, although we

2 certainly still have much to learn, that we don't need that

3 kind of help and the problem is that it is very hard to stay

4
away from some very collateral issues and we are not litigatinc

5 the seismicity in these other two areas.

6 Yet, if it is put in the case, and that is in ritably

7 what people are going to want to do on balance -- and it is a

8 balancing questien when you are in the area of relevance --

9 the Board is ruling that they will not take these maps.

10 MR. VOGLER: Three and four, Your IIonor?

11 JUDGE KELLEY: Three and four.

12 MR. WIIARTON: Very well.

13 BY MR. WHARTON:

14 Q Dr. Simon, with the substitution of Figure 1-A

15 fcr Figure 1, the testimony is submitted as complete; is that

16 correct?

17 A That is correct.-

IO
Q And if you were called to testify in its entirety,

*
i

19 would you testify the same as in the written ter.timony that

~O' you have prepared?

*l' A Yes.

2? MR. WIIARTON : Mr. Chairman, I would imagine that~

m
-

'
-

.
' ' .

'3 this would be the time to submit into' evidence'and I would-
-

<

'4 ~

make a motion to move into evidence. I understand that we are*

25 doing this as an offer of proof pending a motion to strike,
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Ighp 6 so I would make the offer into evidence and the ruling can be

2
withheld until you make a ruling on the motion to strike.

JUDGE KELLEY: Yes.

BY MR. WHARTON:

5
O Mr. Simons, have you prepared an overview of your

6
testimony?

7
A Mentally anyway.

8
Q You will have to present it orally. Can you do

that?

10 A I will try. First of all, let me say that until

11
yesterday afternoon I wasn't even sure that there was a 1973

12
and all of that distinction was certainly news to me, but as

13
pointed out, it is kind of hard to separate it from what I

14 have got and as I go along, t. hough , I will try to point out

15 whatever is new here insofar as I can.
16 What I have done is very straightforward and very
I7 simple. In fact Mr. Wharton pretty well described it yesterday

18
in about two sentences. For the record I..will,repeati those

-

19 sentences and maybe make them a little bit longer. "1

'O i'
~

I simply went into the catalog of earthquakes

,g -
. . 4*

published by the seismology Lab at Ca'l-Tech in Pasadena which
,%..

,,,

is the record of seismicity in the State [of California except,--
-

; ~
, ,,

23 perhaps, as where amended in'a fes places $he're~ people have
24 relocated some earthquakes like Drp Beihler or mydelf, but
19 basically it is the document of record.~'
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Ighp 7 I have caused to be plotted out by computer all

these epicenters in an area around the SONG site and I am

3 putting Figure 1-A up on the screen tc show the results of

that.

5
This has been overlain, I should say, on a geology

6
map prepared by the California Division of Mines and Geology

7
for this area. I believe the year is 1964, I think. In any

8 case I am trusting that the basic position of the faults

9 haven't changed too much since then.

10 Basically Figure 1-A is the result. Different

11 earthquakes on the map have different symbols relating to the

12 quality of the events. In the Cal-Tech catalog each event has

13 a quality assigned to it which is some sort of expression of

14
the error involved in that location and the definitions of the

15 symbols are actually contained in the text of the written

16
testimony.

17
Basically what you see on this exhibit is really

18
that halo that Dr. Beihler was_ talking about. You see a scat-

19 tering of events and a good selectic>n of. faults and 'in some

'O'
cases you see some sort of correlation, possibly, between the

21 events and the faults like up here around'the Elsinore fault |

|

22 and in other cases one simply doesn' t, 'like tibis cluster of'

23 events over here to the' east.
'

24
Now what I have done subsequently,is what is con-

+;.

25 sidered good practice in many of the empirical sciences, and
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ghp 8 that is to go ahead and try to put the error bars on the data.

2 So I have caused to be drawn around each one of these epicenter s

3 a circle representing the probable horizontal error in those

4 locations as recorded by Cal-Tech.

5 So let me put up, then, Figure 2, which represents

6 that attempt at putting the~ error bars on the data and what

7 we did, of course, is an unfortunately confusing maze of circles.

O Now the interpretation of these error bars can

9 vary. Fortunately since 1975 when the seismology lab went to

10 more rigorous computer methods, we know that the error figure

11 is a standard error and based on the residuals in the computer

l '- determination.

13 We can take those as being one standard error --

14 well, it is normally assumed it is a normal distribution as

15 being random errors, but the ones before 1977, though, it is

16 difficult to know exactly how to interpret them. One can

17 ~

make various assumptions ranging from, as a minimum -- well,

8 the thing about prior to 1977 is that the locations were done

19 with a combination of graphical and .then early compt ter tech-

20 niques and certainly the days of,the graphical. location, the

21 error estimate, was a very qualitative thing made by the

22 analyst at the time as to how well'h'e' thought hd had done.

'3 - ''
Later on in about 1965 things got a little bit

24 more rigorous but it is not clear'that they literally had a

'*5 rigorous standard error based on solid numbers in mind. It

t-
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ghp 9 I was still maybe a qualitative judgement, but you can, as I

2 say, interpret those error bars as the minimumizer of what one

3 would, conventionally assume one to mean when they said some-

4
_

thing was probably within some area. That is, it is more

5 probable that it is inside the area than outside of it which

6 means, what, at the 51 percent level it is inside, if you

7 want to put it that way, or you can suppose that they were
8 trying to get close to something like a standard error on

9 normal distribution and then say, okay, well, that is maybe
10 whatever it is, 68 percent inside.

11 You can take it even further and say, well, they

12 really meant -- boy, I really believe it is inside there and

13 you can say 90 percent level. I don't think whatever inter-

14 pretation you makc. eff' cts the gross result that comes out of

15 this type of plot.

16 The result is that you have a vast overlap of

17 circles and then, asked to address the question of how many
18 of these could, within these error bars, have occurred on the

19 Cristianitos fault, and I hav5 co'unted them up and I believe
20 the number I came up with is about'20.

21 They are hard to count. , I had to do it over and
'

22 over again, but I kept getting' the same reh; ult, so it is
23 about 20 of them as 'th5 (plot 'now $;tands. with | those error : bars.

'

24 Now of course it is.maybe,important to remember
25 that most of these events are at depth somewhere, maybe

_
_ -
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ghp 10 two kilometers, five kilometers. Anyway, they are down there
,
~

at some depth.

3
The depth is, as Dr. Beihler indicated, very poorly

I i 4
'

controlled and that being the case, if they are down there and

5
one doesn't know where the Cristianitos fault goes at depth,

6
why the total number changes somehow.

7
The more certain you get about things, the greater

8
number that could lie on it, particularly if you start slanting

9
the fault to the west. It looks like there is a confluence

10
or a fair number of events here off to the west that currently

11
don't touch the surface trace of the fault, so the numbers

l ~'
would change somewhat as you pursue the fault down to scherever

13

9 these events are occurring.

14 The numbers could also change, of course, if you

15 were to not just stop at one standard error. If you wanted to

16 be more certain about the possibilities and went to two stan-

17 dard deviations, of course, well, things just begin to add up

18
on you and you get many more events that are so located that

19
they intersect that area.

20

21
,,

22
,

23 4
.

s

24

25
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~

(~'<- 1 ~ 1 So, so there is nothing, magic,g anyway, about.
-Q

2 a single number of events in this'ca'se. 'I would -- well,
.

'

'

. 13: up to this point, 7 think, I hope I;have.done.nothing.but

4 present'some facts,-some dat,. that is.available to~anybody

5 who wants'to get it, and I havs avoided, I hope, any. opinion-
~ '

,

6 ating or editorializing, but I wouldolike to take thisloppor-
~

7 tunity if I can tio makeione.-- to offer some' advice about~ ,

8 another type of'in5ormation that.may be can be;gottenLout
. _

9 of an Exhibit like thisg which'is -- I think, more.certain-
,

,,y :p

10 .to'obtain, and'also 'i'tlis pos'sibly'of equal importance to
's

/ * .:
-

11 the question.of=do these; faults * fall- on the Cristianitos
. . , ~ :

' ..m .; ,
'

12 - f'ault . or not, ; cur could they|-- which I am sure is a.. valid..

p'_
,

"

j

13 thing to in' quire..into,[ but ,- . as,ide from that, .it is ' clear
?,,(~

'q : .w' ,;(]; 14 that when_y6u look'at this' pattern you have to, realize that
,,t r . ,, .

'~ ~ , ..

15 e,vg4(though pe don',t know where i;n;ithisicontiguous area ~ ,

,

'

16 ' exactly these events occurred, and in many cases, probably
- ,- . y .

17 we will never''in' fact know,'but the fact remains we'can be'

.

18 pretty dog-goneisure that they did occur somewhere in this

19 area, most of them, and they of course, occurred there,for-
^

20 a reason, and the reason is tho' area is a: state of stress'
, t

21 of some; sort, and it.is just like'-- that is1what Lauses

22 earthquakes, of course. It is'like where there is smoke'

23 there is fire. Where.there.are earthquakes.there'have got,
,

r~s 24 .to be stresses of some sor't or another, andiso -- and,Nhat
~

.

<q) ,

25 -you see here is a pattern at depth of-little areas,.you know
~

,

-

-
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ew-2 tens of meters long, hundreds of meters long, responding to
y

' the stresses in the region, and of course, this presumably
y

ir what causes the halo of microseismicity that Dr. Biehler
Cs 3
x /

~ referred to all over California, because, of course, all of
4

Southern California, anyway, is in a state of stress, for
,

i

"eas ns related to the motion of the plate boundaries that
6

we know of.
7

I believe that is all I wanted to say.
8

MR. WHARTON: The witness'is tendered for cross.
9

CROSS EXAMINATION>

,BY,MR. BEOLETTO: 4 *

O Mr. Simons',.I' don't recall whether or not
12

Mr. Wharton indicated 'when yoti took the stand or not, but
13

are you appearing here today and receiving compensation?
~ ^

A I don't think that has been discussed.
15 , . , . . ,

, ,

40 'I didn't think'it had. '<

16

A ,I think -- what is his name, Mr. Barlow, men-
g

tioned something about lunch one t.ime, or pay my gas.
18

0 Yot are not being paid any fee --
39

A No.g

Q -- to participate in this proceeding?

A No.

O But there might be some reimbursement of expensea?

A That was mentioned.
,

!

O Okay. Have you appeared in any other regulc. tory<

' ---'

I
s
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V 13 1 proceedings regarding nuclear power plants?

2 A No, I have not.

(''' 3 Q Have you appeared in any other regulatory pro-

4 ceedings?

5 A No.

6 Q Have you ever consulted with anyone or any group

7 regarding nuclear power plants?

8 A No.

9 Q Have you done any consulting work at all?

10 A Not that I considered consulting. I was sub-

11 poenaed one time to appear in a law suit -- I mean as an

12 expert witness. I am sorry. I was subpoenaed to appear as

13 an expert witnessiin a law' suit and just because.I had of-

14 fored some info'rmation,of a similar nature to a lawyer, and

15 normally, being afpublic' university, we offer these infor-

16 mations ~and . services' f ree and don' t worry about it. As it

17 turned out, it took up so much time that I felt the state

18 of California -- or-the federal grants and contracts shouldn' t

is necessarily pay for that, so I took the liberty of invoicing

20 him for a little bit of time, and -- I never considered that

il consulting.

22 Q I wouldn't either.

23 A Thank you.

rm 24 Q You are not appearing here today under subpoena

25 though?

-
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?']4 1 A No.
v

2 Q You are appearing in t'ae nature of volunteer?

( s 3 A That is correct.
(~

'

4 g Okay, thank you. Mr. Simons, could you generally

5 describe your association with the Intervenors in this pro-

6 ceeding, known as Carstens et al?

7 A It is hard to describe because it is very light.

8 Would you like a history of how I got --

9 Q No.

A No?10

yy Q Just a -- -

A -I| tend to get'a'l'ittle bit wordy.
12

13 Q- -Well,.' let me, ask :youf this if you don' t mind my.

14 interrupting you --

A Yeah, maybe you could --15

16 Q You seem 'to be struggling with tha't question.

17 A ~Yeahr '

18 Q Are.you a member of Friends of the Earth?
_

gg A No.

20 Q Are you a member of an organization known as

gj Groups United Against Radiation Dangers?

22 A No.

23 Q Do you have a professional association with anyl

,x 24 other witnesse s appearing in this proceeding?'

N_
25 A Yes.

,
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1 Q Who might that be?-

2 A Dr. Brune and Dr. Anderson.

' N 3 Q Could you describe your relationship to Dr. Brune?
! !

4 A Dr. Brune is one of the investigators or pro-

5 fessors for whom I work. Dr. Anderson is one that I work

6 with.

7 Q Is it possible^that Dr. Brune asked you to par-

8 ticipate in this proceeding?

9 A It is not at all possible. We never discussed

10 it.

1] Q Okay. Refer, ring to your overview that you pre-

12 sented just a few minutes ago', when you were discussing the

f I believe, I was asked13 circles on figure two, you indicated

14 to plot. I am curious, who' asked you to make that --

15 A .Mr . Barlow.
+ . ,

16 Q Mr. Barlow? Do~you associate him with Friends
'*, . . ,

Of the Earth and Interven, ors i.n this. case?-17 t -

18 A Well, I do now, yes.
v- ,:

19 Q Did he solicit your participation in this pro-

20 ceeding?

21 A That is correct.

22 Q Okay. Okay, are you a member of any organizatior

23 such as Alliance for Survival or any other o.rganization whict

24 has taken a position on nuclear power?
x

N

25 A No.

,-
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1 Q Okay. Was any of the work that is reflected in(
2 your testimony performed in your capacity as a research

3 specialist at Scripps?

4 A Let's see, was any of this work --

5 0 Yes.

6 A In a capacity as -- I am not sure I understand

7 the question.'

8 Q When'you were at work doing your job, did you

9 do this work?s ;

'

10 A Wel1, 'I' did it at work, yes. I mean --

11 Q Was it a part of the~--

)
- . :* ' i,, ,.

12 i 'A We can't2 talk;about '-

13 Q -- work you,were,doing for Scripps?
'

14 A No. Not that -- well, it is not that unusual.

15 Q I understand from your testimony that your formal

16 education -- you have a Bachelor of Science degree in geo-

17 physics and geology from MIT, is that correct?

18 A That is correct.

19 Q Are you registered with the state of California

20 as a professional in geology?

21 A No, I am not.

22 Q Are you registered with the state of California

23 as a professional in geophysics?

24 A I am not.-m

)

25 Q Have you ever attempted to seek or obtain such

7,
! d

t
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;

[ 1 registration?

2 'A; . No.a

4

.@ 3 Q Do you know what the requirements are to obtain (*

~d
~

s
'

4 professional registration? . ;
,

^

. 5 'A I really d6n't. I never: inquired into'it.

- 6 0 Do you'have any graduate training beyond your.
'y o.

, ,

7 Bachelor's degree?' .~; f
_

- ;gm - *t- b ;, ~
,

8 A * No . ' $I r' - I

,( | t z - %,. y,
,

,t. - - ('
, ' , , . -

|
9 ' O Could y'ou descr,ibe', generally what"the'responsi- !

, e
, ,

bilitiesanpd' ties,areof'aResearch' Specialist-2'atthe}, 10 u
-

. ;.,,

, - s -

11 Scripps Institution?.4, ,g - . i.'-.' -

~

Wel1,
~

:J g qyou know,|that is-kind >of a catch-all
"a' 12 , y gA *, ;.

;} v, ' '

4 _ q,-s; ipa ,; , ,;< - ,

i
.

13 category. It sort of depends.on what one is really doing:
i O ,e, . . . f . .-

#- ..

d.: and 'what group 'one is,.!associat'ed with. 'In-my-case it)in ,'

14
,

- ~-

..

v61ves"being responsib1'e for the collection retrieval, storg15'

; age ~ ofI seistric' data that -we ~ collebt, :-and it in .a host" of a-16

; .
.

17 computer - .what will I.say -- programs, facilities.'for.*

' 18 . accessing that " data,.to go along with it, andLso on. I am.-

. ,

;. 19 in charge of'the. processing software, if you will, on one

On the other har d Ilam charged with doin'g ,rese' arch anE!i20 hand., , .

21 seismology,' seismicity-patterns in Northern Baja California,"

< - . . .

22 ' San Diego.

23 .Q If'I: understand your answer, and referring-to

, _

some of the' terms y6u:use, I get a feeling tha't you--do.a. 24
.v ,

j - 25- . great deal'of work with computers?
e

i

h' / ]t

'
. , a

:
.

t -

- ,

*1 .f-_

p e--w r e r , .v - s, ,-m, w p -p, , , , ,.w-.4, 4 ,y e ,- , --,w q m .w - 4 - t9--- m ,- ,,
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('')T
I A That is correct.

~ . .

2 Q What percentage of your work is manipulatory

'N 3

('J work on a computer?

4 A Oh, over the past year it has been not much --

5 20 percent. In prior years it was the other way around,

6 maybe 80 percent. It sort of depends on whether we are

7 developing any software at the time or not and what is hap-

8 pening. s

9
s

t

10

11
*,

12 .

t.

'

13

i 14 - , i

15

16

17

18

19

20
'

21

22

23

24
[''} .m-

25

O
t. /
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ghp 1 Q Is your position at Scripps a faculty position?
I

2
A I am a little bit weak on exact definitions, but

3
I think it is. It is not tenure, or tenure track, as they say,()~

4
but it is on the faculty side of things as opposed to being

5
on the staff side of thing.

6
I used to be a member of staff. Now I am a member

7
of faculty but it is not tenure track.

8
Q Could you explain briefly the difference, being

9
on the faci.lty. as opposed to being on the staf f?

10
A I am not in administration and I only have a very

11
narrow viewpoint only as it effects me.

l'~
Q It is not that significant. If it is a difficult

question, we will move on to your testimony.
14

A I believe I would do a lot of woolgathering at
15

this point trying to decipher that one for you.
16

Q Okay, look if you would, please, at page 1 of your

testimony at what I believe is the 7th line from the opening
18 '

line of your testimony where you indicate that ypur work has
19

included major investigations, San Diego and northern Baja
20

California seisnticity.

21
I would like to focus on the word majob, and if yot

,,
~~

could just distinguish for n.e what makes any investigation a
'3*

major investigation? '

.

24
A Well, in the case of, say, San Dir p, it is major

*S'
in the sense that it was all inclusive, in the sense that I

-,
-
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Ighp 2 went back and attempted to thoroughly do the seismicity of

.

everything in San Diego for all the data that was possibly'

3 available and it took me several years to do it and it stands

4 as the only investigation to date of this kind or covering

5 that area.

6 So for a number of years off and on it was a major

7 effort.

8 Q I guess my next question, given that answer is,

9 is your work reflected in your testimony a similar major study

10 or investigation.

11 A Of this one, no.

12 o Have you ever conducted any of what I will call

13 field investigations in the vicinity of the San Onofre nuclear

I4 generating station?

15 A No, I have not.

16 Q Ilow long have you been studying the seismicity in

17 the vicinity of the Cristianitos fault?

18 A In total time effort, not very long ago, but in
.

19 lapsed time, this goes back away-to a year or so ago when

20 ?Ir. Barlow came into the office and said, .can you give me an

21 epicenter map that covers the area around.tha San Onofre site
,

22 and of course the answer was yet.-

23 I could.do,it quite easily.because I am equipped
i

24 to do it.-- I do it all the time -- so I did and gave it to

25 him.
1

I -
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ghp 3 I Then he disappeared for a year or so and then re-
.,

2 emerged -- well, this is the way it happens where I am sitting --

3 and then he comes back a few months ago maybe and says, you

4 remember that map and can you update it and overlay it on a

5 fault map, which the answer was yes again, for the same reasons.

6 So I did that in fairly short order.

7 So in terms of total elapsed time we ana talking

8 about maybe a few hours total. effort, so you can make whatever

9 you want out of that.

10 Q In the vicinity of your study you pay particular

11 attention to the Cristianitos fault. Are there any other

12 faults in that area that you have included in the study?

'' 13 A In Figure 1-A I have attempted to put all the
_

14 faults on that are included in the California Division of

15 Mines and Geology map.

26 Q As I recall on Figure 1-A it looks like the

17 Cristianitos fault is penciled in. I am just curious. You

18 seem to have focused on the Cristianitos,and until today we

19 didn't even realize you had iden'tified the other faults in the

20 area.

21 A Because my attention was focused on the Cristianitos.
|

22 The question I was asked to address was any of these events-s

( ) ''

N
'

23 could have occurred on the Cristianitos.
,

,

24 Q-
'

-

And you studied the work of other experts con-

25 cerring seismicity at the Cristianitos fault arba?

|
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ghp 4- 1 A Except for Dr. Beihler, no..
.

_[ ) 2 ;Q Have'you studied any of the materials prepared by,

'a
-

.,
- 3 the Applicants in this proceeding such as the SFAR?

( I 4 . A~ I don't believe I.have.

5 Q Have~you studied the results'and conclusions;of-

6 'the NRC. Staf f regarding thi's . subject ' contained in the safety.s

*

-7' evaluation report?
.

.

8- A I am pretty =sure I haven't.
,

9 Q Have or have -not?

10 A Have not.
^

1

- 11 Q I would like you.to turn'to page 2 of your_testi '
~

12 mony, and the first sentence on'the page.- .You'referntogan~

(~\g 13 epicenter catalog survey ~andEI-would like you to.brieflyides -
Qf

14 - cribe what is' involved in~an epicenter catalog [ survey.

15 I realize that was somewhat. covered in your over-

16 view,'but if you could just concisely state that?,
<

17 A These -epicenters are written on a magnetic. tape

18 that can be read by' computer. It is a. magnetic tape catalog,
- se

19 -and all that was involved was reading-the catal$g ;with the ' . ;

computer and looking at each hv' nt bnd de'ciding, is'this event.20 e
.

,

21 within the area that I wish to. study and"does it fit the ' magni-
22

. ,. m r, ~. w

,r y tude limits that I want. or depth requirements 'or'.,any other
4: v ~

Ny , , ..

.

, . constrain't I want <to ,put. on it and, if it.is, one; keep.s..ituan,d23
4

-

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

N
24 stores it on a disk file in.the computer, and that is.the

p
d 25 bas.tc survey.

'

I

J'

v

A w'

=
9 .my,, y,w . -m - e-y+. ,,e,. , .r y-.re e. y,gw 4- g - ,-v-cm. -,.% .%, . 9e-g e. .is y- 9, y p,.9 , - w ,
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) ghp 5 The plot is a sersrate operation. The plot routine
I ~

,.

2
- that-is the dots on the map.

,

,

34

Q On the'fifth line on page 2 of your testimony,' '

A,

U 4'
you refer to, the region studied extends fromL33.25 to 33.75N

5 and'from 117.25 to-ll7.833W. You refer to that as'the vicinity
2,

| i' of the Cristianitos fault zone. Is that your definition'of
l' ~

,

; 7 the Cristianitos fault zone or is that merely a convenient

8 comp' uter choice of coordinates or print out?

9 -A' It is my definition. I' controlled what-the. vicinity , :

! ~10 was. The 33.25 to 33.75N, of course, was for convbnience'and ',

11 the area of interest seemed to fall b' tween those. ~ The 117.25e

12 -to.117.833 W, I guess it is an odd number. I forget =what it-
3

p 13 is in minutes,-whidh'we frequently do. It may have-been
V

.14 -
'

even numbered minutes, so it could have been a number-of con-

15- venience also. These numbers were just-to center an area.
~

.

Ik Q I.believe Dr. Hand noted, when you were entering.

17 Figure'l-A as part of your testimony,.that the area depictob
18 in Figure 1-A seems to-be'more extensive than that previously

- I9 depicted in Figure -1 that' was replac'ed.~ p '*- ,
.

;n y ~
>

+

20 I ; don' t recall. your,explanatilon for. 'wlih,that .is.
i>

21 A That, explanation,wasithe xeroximachine, actt~ ally.
. > . .,

Q. Let me ask you thi's." .M$ybe<we can ptt it in with'22
^

_. (
.. o ..

. . . -,
,

,

23 this line of questioning. ;411,$he points that appeared,onq
7 .t.

.

3 <> .

ac< i
- -;. 3,1

. - . r, .
'

<;:
-

4

p.' ,, . _ , ,

.. the old figure are. the same points that appear on the new

0; . +c .

! +<
-

25. figure 1-A and there are no'new points?.

,
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glip 6 A1 Correct, right.

; -O-
<

2,

Q' The. area depicted in'the figure is the=same?:- *

3
A Oh,.yes. ,

' O Okay,- fine. You referred to the survey of:the

.. Cal-Tech catalog. Do you know how events were plotted or.>

, .

.

4 , .

entered--into the Cal-Tech catalog prior to the late''50's,
,

7- '

-searly.'60's?

8
A Mostly it was, as'I recall looking at the work-

'
; -sheets out there -- are you talking about the technique o.f

s -

10 -

-
i

analysis anel earthquake location?
J

11-
Q Yes.

4

1 13~
A -I have seen quite a few and I couldn't cite exact'

' dates, but quite a.few which seem to-be-based on S-minus-P ,,

14 '
times, if this is going to get technical, where you'. don't

I 15 '

have absolute timing on the P: waves because they had bad-
i
i 16'

timing back in those days for a while.
,

17-
:0 Mechanically, how were ,[they entered?.

,

'

A- It was graphically, if'that is what you want.-

,, , -
- . ,[

r a-
-

.

',,,

-Q~ By hand? ,]. _ (|
'

,-
...

. . .

..1 *d, f ',,
.

A. Yes,.by hand. Thatfis right. ;You;can see on the . ~

.
:

' f4- N.;-
,

.

<,,w, ,,
-

,

31 s.~

back of the analysis sheets |there,j you' cari: see ,a bunch of .-.,

- .-

..}} . it. '
. '<
<* ! . .r

{\_e
hand-drawn in, circles, overlappingfc'ircles, thatrare.used .

o *L, , 2 . 4g,', ..ag
and' it is graphically determined ~ where' the epicenter was.

t '. ; n- o, . ,. . _., ,

$k ,$* '
0I' *a , :. '{.9. g j |t , r.

- 25 , ~ , . ;.- . . , +

o

,.
a

e

,

' mv , .,r,y1 .-g.,u ,....+,w , . i w4 s-% y + ,
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22 Ig I Q The means of entering that data has become more

,,() 2 sophisticated over the years, has it not?

3 A Oh, yes.

_
4 Q In making upgrades in the method employed in

5 the method employed in entering that data, does Caltech

6 routinely go back to the most early entries and update each

7 according to the new procedure?

8 A Oh, not to my knowledge they don't. I may have

9 mislad you there, when you were talking about entry. I

10 don't think the technique of entry or of, you know, data

11 handling, doesn't really affect the -- it depends on the --

12 it is the word " entry" I am having trouble with. It doesn't

13 relate to anything : n my technical jargon.

14 I nean, jest the more act of entering, say, the

15 data into the catalogue in a different way doesn't change its

16 epicenter, its numbers. You have to recalculate -- you know,

17 you can recalculate some epicenters if you have new data, so - -

18 Q The Catalogue is quite heterogeneous, then, in its

19 makeup?
.

20 A Oh, yes.

21 Q Older events, plotted much more crudely.

_
22 A Right.

!

23 Q But they are' -- strike that.

24 In your work cver.the years,tir. Simons, have you
,

25 even found the catalogue inadequate for special studies?
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2g 1 A Inadequate.

,

..) 2 -Q Do you understand the qpestion?
,

3 A I think I do. I -- okay, let me try this. Are

) 4' you asking whether or not the catalogue can be improved on?

5 Q No, no. No, no.

6 A !io .

7 Q I understand your testimony to be that the
;

8 nature of what you present here in the way:of a study.is

9 common to the work you do routinely in your employment.

10 A That is correct.

11 Q And what I am asking basically, is in the scope

12 of performing that work over the years, have you' ever had

('N 13 difficulty with the Caltech Catalogue merely being inadequate
*

1.V
14 for your purposes? The quality of the data, the location of,

15 epicenters and so forth.'

16 A Well, if I understand that question, I think, you

17 know, the answer is certainly. I have spent a lot of time

18 improving the accuracy of it.

19 Q Would you agree with the general statement .the

20 Caltech Catalogue is a good ref erence, s but not adequate for -
,

21 any detailed evaluations of fault acti ity? "

22 A The last part .there, for any. investigations of

()'

j -23 fault activity. '
,

.

,
4 $ . . .

24 Q Detailed evaluations is .what I saidLin' the last.
>'O _ -

(/ 25 part.'

,

'

.

l'
i

-..-,-. ~-,.,_.-,.,-,.,m, , , _ _ .--,,.__.__..-_~,...-_,_.._..._,.,.: -,, . . - . . , _ . . . - - . - . , , _ _ _ _ _
-
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1 A You know, I am close to agreeing with that. The

) 2 language may be a little bit strong. It is very close to

3 the truth. I wou ldn ' t want to subscribe to that, just one

4 hundred percent, because there just might be -- because

5 especially in nodern times, they are getting very, very

6 accurate with that thing. They ought to. They have got a

7 tremendous array of instruments out there, and in the modern

8 data, I think there really are some detailed investigations

9 you could do.

10 0 O kay .. If you would refer to figure 1A, please?

11 A Uh-huh.

12 O Again, you may have answered part of this

(] 13 question, perhaps most of it in your overview, but can you
\)

14 tell me what part of this is a computer plot, and what you

15 have actually entered by hands or some other means?

16 A Yeah, the computer plot will be the -- certainly

17 the perimeter of the plot, such as it is, north and south.

18 lier e . On the original there is other perimeters, but the

19 lettering at the top of the plot, clearly, except f or the

20 letters. The letter "M" has been, I guess,. becfed up by hand,

21 but basically the legend of the title of the' graph is done

22
. by computer, except for the scribbling c#f to the right that
(,'\
'"

23 says 1932-1980.

24 The symbols themselves ~ depicting the epicenters

(3
V 25 are put on by computer. The coastline and the f aults are
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1 traced by hand from the geologic map.

() 2 O Thank-you. And again, the events are actually

3 entered with triangles, squares, circles and so forth. Could

() 4 you describe, again briefly, how those are to be-

5 interpreted?
,

6 A okay. A different symbol just_ indicates a

7 different quality in the location, as explained in 'page 2 of

8 the testimony, quality A is a rectangle and B is a triangl'e,

9 and it looks like C is a -- holy cow. That is -- we ll, I

10 think a little -- the C is -- I might double-check that.

11 Yeah, the C is supposed to be a circle.

12 O okay.

('\, 13 A' It is drawn in figure 2, it looks like a
\m)

i 14 sqaashed egg. On the plot it looks like a -- it is almost

15 a square with rounded-off edges, but that is supposed .tx) be

16 a circle, and diamonds are D, and stars and plusses for

17 preliminary and experimental, and other --'

18 Q There is a distinction, is there not, though, in

19 the significance, if that is the right word, to be attached

| 20 to 'these various symbols, pre and p'ost-1961, if I read your
.

21 testimony correctly at page .3? .
,

i 1

22 A At the begi ning of -- okay.- Yes,?priornto2
O
(_)

23 1961, it was almost all graphical, and certainly a qualitative
:

! 24 or maybe semi-quantitative judgment. Nays we ;- arejNard to
' '

(~) - . , .

25 find out anymore. In-1961,'a:Bendix' Computer was'used for the- s-

'

.-

|

|
.. . ._. - - . . . , _ _ __ . _ _ . . - . _ . _. . . .- ., .. , . _ - _ . _ . _ _ _
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1 first time in these -locations, and they maintained the

() 2 same schedule definitions, and -- but there was more numbers

{ 3 and more of a quantitative aspect to it. I cah ' t -- I don ' t '

-( 4 really know any more about it than ' hat. It is --

5 0 Have you ever done aa independent evaluation of;

l 6 the error bars for . the quality assignments?

7 A Let us see. Are you talking about, say, the ones
j

,' 8 cranked out by their current program?

! 9 0 I am looking at -- I am looking at page three, and
s

10 I guess my question is: Does an error of one second for a

11 sparse array, such as existed in 1970, correspond to an

#

12 accuracy of five kilometers? Have you ever done an
i

.(~\ 13 independent determination of whether or not that correlation
3

N_/'

14 is correct, or have you accepted these values?
,

1
'

15 A Okay, the -- I may want to say -- say two things
;

16 here. One is, the -- the errors in --.okay, further down.

'

17 I am not deeply intimate with the exact algorithm used in

18 the program to generate the numbers, first of all, but in

19 general, the horizontal standard errors and the vertical

20 standard errors are computed independentlh and are not -

21 necessarily directly related,$ let us say,. t'o' the RMS of the

. 22 residuals, which has some othar information in it. Again, I

23 can't be more detailed than that.
.

24 In, general, however, if you look at an RMS
'

f^x . ,
,

12- 25 figure of half a second, and ' sap okay, I am going to have.~ ~ ~ '

L _ __
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,

1 e PN (ph) velocity of 8 kilometers a second. You come out
!

((]) 2 with a correspondi: g distance error of -four kilometers, . so --

3 distance error of five kilometers, is as I sit here,
t

() 4 totally commensurate with that.4

. 5 Q So you have done that kind of work?
I

6 A Yeah.

7 0 okay. I would like you to look at figure one

8 again. Now, -just looking at the data apparently entered by .

9 the computer, ' which are the epicentral locations on this

IC arca, and I would like you to tell me if you believe that

11 that represents a randomly distributed pattern of micro-

12 seismic activity.

/~\ 13 A Looking at that, I would say that is -- ah,
,

N-]3

14 wonderful. Randomnesses in the eye of the beholder. But no,

15 I see patterns in this, if that is what you mean. I see a

I 16 hole in the middle of it, obviously. I see a - '4 ell, let us-
,

17 say a slightly higher density of events to the northeast.
:

| 18 Other than that I don 't. really see much in the way of a

19 pattern that I would want to make a story. out of.

20 0 How do you account fo'r the density in the area

I'21 you described as the northeast?
*

. ,

22 A Well, that happens to be .where the Elsinore
n
U '

23 fault zone runs. .
.

24
.

.

.

,

._(}
' \

>; -

, ,

-
.

4d

g--- , m-_-.- ,,-,.-f ,, ,- . em. ..- . , . . - - g - - - , , ,.<-,,,---,-v.-
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. 'w-1 1 Q Do you see any pattern of dots which exhibit an
..s''

2 alignment with Cristianitos fault?

-') 3 MR. WHARTON: Objection. Ambiguous. I -- align-
LJ

4 ment of dots to correspond with the Cristianitos fault where?

5 You were talking about up towards the Elsinore or --

6 MR. BEOLETTO: He has got t he Cristianitos fault

7 mapped on the figure. All I am asking him is if -- in his

8 mind's eye, as he looks.at these points, does he see any

9 alignment of points which corresponds to the line --
1

10 MR. WHARTON: Fine.
,

that represents the Cristianito s13 MR. BEOLETTO: --

12 fault the way he has entered it on the map.

13 JUDGE KELLEY: All right.*

14 MR. WHARTON: Fine.

15 WITNESS SIMONS: I can answer?

16 JUDGE KELLEY: Yes.

17 WITNESS SIMONS: The answer is no.

18 BY MR. BEOLETTO:

19 Q Okay, figure'two, please. Well -- in reference

10 to figure two, if you would, Mr. Simons, also, at page four,

21 line five, you say the results are graphed in figure two

22 showing only those events reasonably close to the Cristianitos

23 fault zone to mitigate confusion. I am wondering what cri-

rw 24 teria~you used to establish reasonably close.
J.

25 A I can tell you right now it wasn't rigorous.

'

, x

; '

L,<
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'; t' T2 1 .I didn't say aha or anything, whose perimeter fall outside
\_)

2 five kilometers from the fault I am going to suppress,'but

i
3 that'would be approximatel, correct. See, well, you can un-

4 derstand,'if I were to draw circles around'all-those events

5 to'the. northeast, why, you couldn' t see the rest of the'.dia-

6 gram, so -- aga'in, I can't --

! 7 Q I see.
I

'

j 8 A I can't"*>give'you a rigorous quantitative criteri-
. . c '< - L... '''

, . , j-.

j 9 on, but it would:- ' y ',
'

,

r - Uo; , , ,

10 0 Do you'know;h'ow<many circles there are in figure
' ;t

. s e .

> i> P
| 11 two? 3

, ,
,

,

#

J

12 A [ l Ad, I sit'here I don''t. I am'not sure. I may. t

.

13 have at one time. I gather,it is not in.the testimony. It
;

> ; 9 ;. ;
^

.,\>r. , , ;

'
~

g. J l * '' ' ' '*--1 - ,, . * 'k ) . v .,

i 14 probably isn't'--
'

;
.

'i15 0' '"I do}n't'- ' , ,

! 16 'A1 Yeah, it isn't.
:
I
; 17 Q -- recall it being. I just was curious if you
;

18 knew the nunber of circles. If you don't recall we will

19 move on.
I

20 A- Yeah, I would rather.not count them right now.

21 Q Let me ask you one question with regard to both

12 figures one and figure two. These are both e'picentral plots,

23 isithat right?
_

,

em - 24 A That is correct.

U
25 'O You,have done.no hypocentral plot?

,

!
!

-
.,

I4

_

_
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,

t ~,3 1 A That is. correct.-, (,)
2 Q Okay, now,,in attempting to understand what thosc

3 various circles on figure two represent, I would like'to
~

-O.
'4 look at, and picking one~for convenience, the entry on the

5' upper right hand, most upper right' hand entry on figure two,

6 I see 54C3.1. Do you see that on figure two?

7, A Yeah.

s O' Couldyoutegl.methe--what is conveyed by
9 the numbers -- thelle'tter and',the last number?

*n ,

. ., ,s

t 10 A 't -The7ybars 1954, thb quality assigned in the cata-

13 log is C. 'The' magnitude is'3.1.-s
+ >, s -

12 0 ;Okay, now:.does.thatocome out.of appendix' A,
,

i- .

13 that information?' -

[It certainly icotild 'be; ther'e) It is on~-- I mean14 i 9.i A

15 if you really want to.know, it'is on page two of Appendix A,
. .

, .

16 I think, and -- about one quarter the way up the page'from

17 the-bottom.

13 0 -Okay,.you find that event on page two?

.j.I believe$I do.- I see an 1954 event, 3.1, quali-19 A

20 ty C, fairly far to the north, yes.
.

21 0 Okay, is Appendix A a complete listing of all of

22 the data that appears on figure one and two? ,

'

A Oh,-figure one? Yes.R23 ,

, ;-~g 24 -Q And then there-was some selection criteria that

\_)
~

25 you employed to go to' figure two?

'

.

.

!. g-
r w

'

S q
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*

1 A That is correct. I-would only offer one quali-} ,4
2 'fication here.. Figure 1 or'l(a) as you have it --

^

3 Q- 1 (a) , I am sorry.[]/.As
4 .A ! As we have discussed it,'has lost a little bit

5 off the.fringr.s, you know,5the left and right.of the diagram,

6 so if'you counted up the total number of dots;you might come

7 out a little bit short.

8 Q Okay, now I would like to'go to figure two again,'
s. , .

9 and the number thatLwe*have.just-been looking at, 54C3.1,
i,.

'

,
-

10 movingyouseye(otheleft'ty|aismalle'r-radiuscircle,'the
. , , . q,- , ,_,

11 numbers a're' written'neaFl'yjfrodi*the bottom to the top. It-
- . .

looks like'.jN5C2.8. Dolyou find that?12
L. . .

' .;.
13 A - 1 (Oh n ~I' do,; yes ...? ud

.

y. 14 n, ,Q ,Oka y .1 .Now,.in, Appendix A{ ons,theEthird page,
r > 3,j =i- ,s- ,, .

,

15- I am goi'ng to ask you if you would, please,.take the time.tos

i

run down thh column id 19 EIn'es1I believe. An.d I see 1975
~

16

~

17 and then a row of figures that ends with12.8 and A. Is that
,

i 18 .the only 2.8 event that occurred-in 1975? [ ,

~

19 A Insofar as I can read this copy, which I guess
r

4

; 20 .I can. That certainly,'looks'like that}is the. case.

21 Q 'Okay'. That then being the only 2'.8 quality A

22 event that occurred in 1975,'correspondsLto the circle that-

23 we had previously identified on figure two?2 -

f

|
24 A Well, it should, yes.

25 Q Okay, examining ~the latitud~e an'd longitude given
.

, LI.

.

'

,
_ i
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r

i

j -5 1 in - Appendix A., do I correctly interpret that to mean that

i 2 that event should''be plotted on the lower. hal'f 'of this figurc
'

I

r 3 two?
! :

t

! 4 A 33.4?

5 . Q Yes.

6 A No. 'The -- I am -- well, no, t'he upper -- let's -

I 7 see, the lower -limit. of this:is i33.25 and the upper limit.

i

8 is 33.275.

9 Q Whatcis,the center line?
l '';. ,.y ;.,

. 10 A 'f . It s should~ bet 3 3. 5 '. ' Underline that.-

t., - r
,

a
|

s ,

<

, , ..

Is it just'^ possible; that the entry is wrong on
$ 11 Q, :,,

1, ,: .- .
,

. .,

12 the -- J. T' ~

.,

;-

'--It is pess'ible.tha't,the entry.is wrong. It is
.(* . s ..

'
>

13 A

D :. . ."
\ 14 possible that it'was the 2. -- mind.I am not'looking-at the

~

;

lati'udefor^anything/|buEihat there's
. . . > .n. x , .. ,..

t nre'other 1975-events.15 .
.

. -

It!- 16 It is just p.o.,ssible,that. ,ther,e arc other 1975 events.-s,-
_t . .; , .,.t,

17 is just possible that the magnitude.was~ mis-written. It is
;

. .

I am looking et a: 13 really a 1.8er, it is just that -- see,
.

i

19 2.6 up here that is'hard to' read, that'is a 33.7 about. I'

20 have a rough Xerox copy.here and --*

21 Q So do I.'

; , 12 A Okay. And it may be that'.the 2.6 may have-.been

i 23 transcribed as a 2.8.
i

! 24 -Q Where is the 2.6 plotted?

i 25 A Well, let's see. It i's supposed to be at 33.7
-

i

4 (

+

. .

v w

.-

'r w - , e ,.,-w , , , , + , , , ,-,-t,e-,v sa , s-,. -- ~w, ,e-.- ~. -.-me e- ,---n- 64b~<,+- .ar.-e-w-
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,

6 1 and'117.4, which --

2 Q Can we move on?
,

3 A Yeah, I don't see a 2.6, so mayb'e it is the one
.

:

r)
4 that says 2.8.

5 Q Can you find ---

6 A .You said_you wanted to move on?

7 Q Well, I want do'end this though by asking you,

3 can you find the 75C2.8 event that is plotted up on-the upper

9 portion of this. curve, or at_least above the center line.of

..s. .J.
10 this curve in AppendixrA? . . -

.-

y,g ,[if I assume that it is really
a,

INnly[ ,11 A -I can firid jit;
<s.

- . . .,,
,

12 the 2.6. ' , g . -s ,

't ;. . " ,, . .

'..Well,7 avep.you looked on figure two to find thec..
h13 0

. .-

14 2.67 J ' * -
.

N
Oh~,>'.well - .I haven't?foun.d~that yet. Well, It'

15 Aa *
s

*
,

;- , , . : _ 3 $ ' ,e- ,,

16| am still not finding it. Things tnat it should be -- let's;

, , . , ,- . c. ., ,
,

! .17 take a look'-at th'e coordinants of the 2.6 events, 33.7'about --

j 18 3 3. 6 7 9 _ -- 117.- 4 --- which what? -- should be kind of halfway

19 up from theicenter to the top and -- what is that five --

! 20 ~ probably ought to be a little bit more off to the west if I
,

- 21 am doing the middle line on this correctly.
~

4

Let's'see, and the middle line should.be about-22 - '

23 .5, I guess. Oh --
.

- 24
~

.

~ s,. -

<
,

25

'

i O
'

,

A
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'ghp 1 1 . 0 When did you'make.this plot, Mr. .Simons?.

h' 2 A Several months ago.

'

3 . Q Did you check it for quality, for error?. >

4 A As much'as.I could. Let me explain what --

5 Q You draw some rather significant --'

6 MR. WHARTON: - Mr.' Chairman, he was finishing theo

7 question.
'

.

8 MR. BEOLETTO: I am sorry.

9 WITNESS SIMONS: ' The circles were initially drawn;

10 on the map by my assistant. I then went:in and double-checked
'

11 it and the end -- I-had to because as I notice here,[the' dates
~

~

12 and the qualities and the'magnitndes'so'at one time I hadLto' ?
,

13 go in and identify and properly locate'each one of the'se

14 events and make sure they were in the right place, so -that I

15 could label them. .

16 BY MR. BEOLETTO:

17, Q Are we finding that they are in the right pla:e?

18 MR. WHARTON: Mr. Chairman, ~he hasn' t fix.i.,hed

19 his answer yet.
' I

.

] | 7t. .

20 WITNESS SIMONS: |I{was.just' going to'isay that in
.c . ;, ,

'

21 that sense these were certainly' doubled checked.- If'you are
f ~ .e , -

<
,

_

22 going to'ask me if they are p'erfect, it?,is posisble that-they,,
' - >0 s

_ (
. , .

'N 4
.23 are not. -

-
;

'

. .

.; 5 ; 1_, - , , , ,

'
24 BY~MR.:BEOLETTO:.* ' ~

4 -) ^ i ' !. ..< |
'

*
.

25 0 I think we-determined.that they are not perfec't.-

- , ,
, - ,

.

s

_ .i

r .

'

-x - -- p ,
, , "

,m w- g .- 1 e, 9 y e- g - c - e v -w e - - i, t ' s e g- -we, ee < p g 5y=(-g -WyV w-<y'-
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ghp 2 I I am wondering if you could quantify the amount of error in

( 2 this figure.

3 A Not much.
(m
(- 4 JUDGE KELLEY: Let me be clear that the raw data

5 and numbers back here and they are up to date for every circle

6 and there should be an entry in the raw data; correct?

7 WITNESS SIMONS: That is correct.

8 JUDGE KELLEY: And one could confirm -- one could

9 take --

10 WITNESS SIMONS: Anyone could duplicate this.

11 JUDGE KELLEY: That is the point I am getting to.

12 We have explored this some and there is an indication that

f 1,
13 there is at least an error and maybe there are somecerrcrs and

'V
I4 I think we can pass on to the next point.

I5 MR. BEOLETTO: .The point being that this was pre-

16 sentad for the Board and the parties to rely on in interpreting

17 this figure and I think we have established that there are

18 y,me points that are correct.

I WITNESS SIMONS: We have fouil'd[one. point that I
- ~-,.

4 . ' '

20 cannot give you a satisfactory: answer on; that is correct.

'21 JUDGE KELLEY: That is Eight; and'you, in your
22 ~

briefs later on want to show that'there;are five or ten more
Q '

23 errors, you are free to do thati.

,s2'
,

e4> . - . . ,24 , ,

MR. BEOLETTO: . Ii think it goes 'to' .the wsight to be

V 25 given to this type of plot. There:is one mor.e point here that



. . __ .. . . - . . . . _ ._. _ _- --

.

I

l-
1 4 tin

Ighp 3- I do think is worth the time to do so, and'.that-is 75-A, 3.8-

! .2 and right immediately underneath'that, 3.4.

j 3 JUDGE KELLEY: You Cre now at Figure 27

i - MR. BEOLETTO: Same figure, yes, Figure 2.

5 . JUDGE KELLEY: W51ere are. these that you are referri ng-

-6 to?
.

7
{ MR. BEOLETTO: Slightly above.the center line and.

8 slightly to the left'of center. There is a rather bold, in-

9 comparison, small circle drav:n 75-A through point 8 and -im--

10 mediately underneath another number, 3.4'.

it 'll JUDGE KELLEY: 'And is it your point that we don't.
'

12 find'the same information on the data sheet?
~

i

73*

MR. BEOLETTO: Not necessarily. I think this is.

14 worth pursuing in addition to this.
*

i

15 BY MR. BEOLETTO:

ID ~

Q Mr. Simons, can you identify thatIdata as that
.

17
data'that Dr. Beihler did the-relocation studies are and re -

~

e.IE ferred to as the-two 1975 Trabuco Canyon events?

19 .A Yes, I can, that is corredt M"

,

''

> -
t ,

20'

^

, O The quality-identifi'cationi.lf,I read Figure 27-.

,t ['A,

| :21 . correctly, is A; is that right..? ' 'p
,

,-
, , 3,

'22 *** 0A That is' correct. .. e', ; .* . . ,G , , . . -

i . %) *
* % . . **23 ,

_

. What radius is to be draw,n'for-Quality Class A?-t 0
-y .., ' J (t* ,p . . , , , 1 4 mr , .-

24 ' For 1975 ,--'T1975 page ; 3 ' it, says ,#''lior,izohtalUstandard1'A., --

! - 25 error less than one kilometer, so it,7should,be,a.r dius.of-
4

*
.

.

%

! L ,, , . . . . , _ ~- . . . , ,. .# .._-. , , - _ , , - _ _ . _ . , _ , . . . , , _ , ~ _ . . . , . . , , -.,,.r. . - . ..



4830
ghp 4 I one kilometer.

(
() 1 Q What does it appear on Figure 2?'

3 A I am sorry, I have to say it looks like two-kilo-
,

() 4 meters.

5 Q Mr. Simons, page 5 of your testimony, if I could

6 direct your attention there please? The first sentence in

7 your summary: The overall picture that amerges from the above

8 is that the Cristianitos fault is situated in an area which
9 has experienced considerable seismic activity in the immediate

id past.

11 Can you tell me, basically, what fits your defini-

12 tion of considerable seismic ac_tivity?

''s 13 A I think it is what I expbet the Oxford'English'(G -r

I4 Dictionary to say, that it is capable or worthy of considera -
15 tion, that is to say, not negligible.

16 Q Worthy of consideration, not negligible; did I

17 understand that correctly?

18 A' I believe you did,,yes.

19 Q Now without getting into' considerable debate about

20 matters that occurred here earlier, have you compared the level

21 of seismic activity that your study encompasses with the

22 southern California average? ,

' '

(3 ..

t i . . .

23 A No, I have not. I did a statistibal' analysis of
*

24 the events, but I Siid.not go that'far.. . .
,'

'i
.F's

25''
JUDGE KELLEY: Mr. Beoletto,.not to turn you into

i
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, ghp..l' a witness, but is that a recognized concept,-the Southern. *

~O- 2
- . California average?

3
MR. BEOLETTO: I. understand that it<is, yes.

~O ' 4 JUDGE KELLEY:- 'llave we' heard it in this case?'

,
,

5
MR. BEOLETTO: One'second, please, Mr.' Chairman.

.

> '
s

,
. 4

It was included in Intervenor's Exhibit No. 14, which was. -
.

7'-

admitted into evidence earlier?today. ;
' '

JUDGE'KELLEY: ' It is in one of the articles?'
a

7.9 e s

MR. BEOLETTO: Yes, represented, as I understandt
<

10
l '.i t. , in.a figure in'that document. .,

5.
33

JUDGE KELLEY: Thank you. .

,

~12
BY MR. BEOLETTO:

,
,'^

.

!p 13 ' -
'

Q To go back, I understand yo'u have not made a com-,g
'

14- .

parison of your levels of seismic activity reflected.in your'.
,

| 15
| data with that Southern California average?.

A No. It'is Cal-Tech's dat'a,really.

'17
Q Let me ask,you this, Mr...Simons, have you reviewed

,

i 18
the NRC' Staff safety evaluation section on. seismicity which

'

<

19 - ' .''"is Section 2.5.2.2?
+. >; - >

' ~ '

b ~i :r-20 - % Y
A Not that I recall-

,. , , .| , ',. ,. ,,

>r,

-

3g. ,
,o...

}Q If I could have a: minute, I would 31ike to show you
'

22 ' '
m. , , .

.

that section. 3 _J- .?' q

| O:
g .

,
., ,

'

23 _
4 . ,-

_

MR.~BEOLETTO: Mri Chair .n,r 'could 'I' approach -

,,

'

24 i''W" ~ << *r "> 3t~ >> 's' '

.- . the' witness? -' F j $ ' E | | ' "? r MJ .A f ,' ;(+ -

_

-

JUDGE KELLEY. Yes.-< ,, c
- -:y -,,

~

[
I

. , . . - , . ,_
'_...._.,.1 -, , . _ , , , ' - _ . . . _ . ..

.

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

ghp~[l' I - MR. WHAF|rON:- What section again, Mr. Beoletito?>

2
~

j MR..BEOLETTO: It"is Section 2.5.2.2 entitled,

3 Seismicity, which appears at page 252 of the' olume I,have
4 of the.SER.'

'

-

5 MR. WHARTON: Mr. Chairman,-I would have one' ob-
~

- 6 jection~here. The witness hasc. testified that he:.has: noti
'

'

-7 reviewed the SER. Helis asking h m to review the SER':now. .

z
-

'8 MR. BEOLETTOi I am asking him to look at no more

9 th'an a paragraph cont'ained in that'section,'Mr. Cl[ airman.:

10~ JUDGE KELLEY: .Aparagrahhisokay,

11 MR. BEOLETTO: There is a paragraph within - I
~

12 - believe it-is the third full paragraph tha't begins, those-

13 earthquakes of magnitude 6 or larger, andjir; Simons;is;readint
14 that right now.

'

15 (witness peruses document.)

16 WITNESS SIMONS: Okay,.I think.I have' finished

' 17 - reading that.

18 BY MR. BEOLETTO:
,

19 Q The' language.in the very last s'entence of that
x; r; , ,

_

paragraph '-- -I ' quote '-- The ,viciNiti of 'the' ' San (Onofre site-20

21 (within approximately 30 kiEomete,rs) appears to' be c ne ofj
s

. .pg .,.

'

22
~

relatively low seisricity.'
_

m<

. ,

23 Myquestioni's,Mr.Simons[doyouagreewiththe' , |

- 24 conclusion reachedi by 'tihe3NRC Staf f.,1 that tile area [s /o.n'e oft
1, ,y, , ,- t -~> y> ,

'25 relatively low seismicity?
'

C *: / i
,_

, s . f
"' 5

' . . . . . . . .
- '

.y

-
* ' ' ' ' ' _m.__'m._
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I '

ghp 7 A I have to assume something here. I' don't have to- '

.

2'

assume it, but it is a que~stion of relative to what. I|am

3
'

! ; looking at the text again.to see^if'I can find it,'or do you.
O

4 want'to tell,me. "

A

5 JUDGE KELLEY: Maybe the. staff.could tell'you,

6 ' '
' '

if anybody.,

s
7 WITNESS SIMONS: Voluriteers?

: g -,

BY MR. BEOLETTO:<

: 9 '
'

0 I don' t have a particular citation ~ to citie you to-,

*

10'
for comparison'but perhaps - -

,

} 11 JUDGE KELLEY: Could you cortment on the. Staff's
.

12: intent in that particular statement? -

' '

. .h ; - 13 - MR. REITER: . I think the comparison has to do with
j.U.

.
,

,

', I4 the quiet or the 200-mile zone from the vicinity of the site.:

15 .The comparison with respect to seismicity is generally within1

; - 16 ' 200 miles of ' the site. ,
,

17 MR. WHARTON: Mr. Chairman, I would submit that'

18 . that is a subject area tshat Dr; Simons has' not testiified to.-~

- ' 19 He-has testified to'the immediate area of,the'Cristianitos

'
'

'O - It would be outside;the s6 ope of''direc't;,fault.h
' '

"

3

J

.

. ; ,

- 21
~

- _ ,5.,

, , 4 e
- -g .st7. >

*/" . g, A;
' '' ' ' ' ~

*
__

, 'z

. fN e; .;%, ;, ,.
,Q ,

a,.% U. ' :, s
23 - ,r/-

> *
. ,

. 4 t+ . ,.1 - , , , ,. .

) h.
''

* d

C j- % 3'G i'r|f
-

-
4

^ - ', ' * ' h j g. .r 1 '4
,

d.
'

t ,|' , : ' % '

.

; *

. . . , -

.
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T-25
W-1

1 JUDGE KELLEY: Well, but he has testified andg

2 made the conclusions about the seismicity of this area.

3 What was the sentence that this all began with?

4 MR. BEOLETTO: It is in the --

5 JUDGE KELLEY: The overall picture that emerges.

6 Considerable seismic activity in the immediate past -- I

7 think it is fair cross examination to point to a statement

8 like this and --

9 MR. WHARTON: Well, I was just seeking clarifica-

10 tion. Maybe I didn't hear right. You were asking for, I

11 believe, a, definition of what was meant by the word relative-

}
12 ly low seismicity, and my understanding was -- I got an

13 answer back -- wo'uld you.please state what you mean by rela-

14 tively low seismicity. And my understanding was that I got

15 an answer back, would'you please state what you mean by
; -

.: .< .

16 relative to what area you are talking ab'out.

17 MR.'BEOLETTO: No, I don't believe that is exact-

18 ly the question, Mr. Wharton. The Witness's testimony con-

19 tains the expression considerable seismic activity. The

20 results of the Staff evaluation contained in the safety

21 evaluation report contains the expression relatively low

22 seismicity, and I am just asking if he wants to offer an

23 explanation or attempt to reconcile the apparent disparity

24 in those two positions.

25 MR. WHARTON: The question is --

O
.

-- - - - - - = - - - - - _ . - - _ _ _ - _ _ _ _ _ _ _ _ _ ____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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. w-2 1 JUDGE KELLEY: _Let me interrupt just for the

2 sake of -- well, let me interrupt. Doctor, didn't you then

; 3 explain that you mean't an area within 200 miles of-the site,

4 . when.you used'th'e phrase relatively low seismicity?4

5 DR. REITER: Yes,.s'i'r..

6 JUDGE KELLEY: And.that means that the site --

!. 'the immediate environs of the. site are,relatively low in
1 .

8 seismicity in'the' Staff's view, when you look at that larger
,

9 area?

10 DR. REITER: . Yes, sir.
et) ,( s< ,

JUDGE KELLEY: ,Okay.,g.and then the Witness.is13 -

r|,.
,. , J |f

'

.

12 being aske'd 'qssentially whether he agrees. with that stat'ement
- s -

13 cr how he Would reconcile"the two, is that correct?

Oi. ~,.MR.*BEOL5TIO: That.,is the question. '

14
: ,;<,. . . . .

IS 'MR. WHARTON: 'Mr. Chairman, the Witness said -- -

, , y| ',->., . i + y .~- .: . , , .

. 'aske@ what wasDmea,nt byr re'latively.' ' Relative to what area.f
16

17 JUDGE KELLEY: .Well --
e c; , . , ; .

18 "MR. HART N: do'n't know that we - -well --

19 JUDGE KELLEY: _Regardless of where we were two
, ,

20 minutes ago, right now he is being asked the. question I just

21 Put.
4

s

'
~22 MR. WHARTON: ~ Fine.

23 [JU,DGE KELLEY: So whyldon't we j,ust_ask for the

. 24 answer =to that?. 4

25 WITNESS SIMdNS: Well, I have lost track of

<

_

,

,

4

k.
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1 ' things here. I have to ask --
4'')S3\

%

2' JUDGE KELLEY: Well, how about if I repeat --

.

3 WITNESS SIMONS: If you would, please.

4- JUDGE KELLEY: All right. Now you say at page

fiveofyourtestimonythatfinyouropknionthis'isanarea-5

6 which has experienced considerable seismic activity'in the

7 immediate past. The NRC staff in its SER has' expressed the
'

8 opinion that- this is an area of relatively low seismicity,.

9 and'by that,they mean low:in comparison to.the 200 mile area
,

10 around the. site. Now, do.you; disagree with the Staff, or
~

.
. n ?'. c f, .

.<

11 do you think that _your statement and the Staff's statement:
. +

, ,

12 can be recon ileb?, tj b''
>

.
' "

j/: - t -N ./
'.. WITNESS SIMONS:,'Wel'1,-I think that the two'can5

13
p. ; - > s t. ;

s,

.'k") 14 definitely: be ' recon,ciled. Let me'just take my:statemen.t

4' j,
_

, .

,

' +' ,
,

15 .first, and'again,'I don!t1know'if I.can say anything differer t
.

_

16 that,I already.have.- -I mean,'I am .using'. con'siderabl'e'here
'

.ij>~ t;,q--0;q;,--
., q

; ,, ,,

17- .just in the sense that it is non-negligible.. You know, it
.%--. ,-n,,w;s

18 did happen s'i'tdin a.:subco'ntext!that must be significant, and

19 I have already said things about stresses causing earthquakes ,

20 and you can make-some' conclusions from that. So, you know,

21 this stuff is not negligible.

22 Now, gettin'g;into relatively. low seismicity, I

23 can think of two ways to take that. One is.to say that, wel] ,
;

24 this area that we are carving-out and ca31ing San Onofre,

O_.\
25 as compared to an average of'the larger area -- and 200 miler

'

.

_

h

L_ - -p
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.

kt G I will take in pretty much most of Southern Californiu - ~if-4

V
;, 2 I interpret it that way, I come up short of knowledge, be-

3 cause, you know, on'.the average,'as we have already estab-i f3
r) .

4 11shed, I don't know how'this compares with the larger
.

.

~

5 Southern California area. If; you want to .say it is 1ow seis-
.

6 micity relative to'som'e'other -- a' number of other areas of

7. California, it-certainly(is.;true that this is -- in the his-

8 tiorical past, so far as we know, this -->the seismic' history
~

'

9 is that it is low relative to some other parts of California.

10 s
On the average, again, I; don't know.

,

11 JUDGE KELLEY.: Excuse me, maybe I misunderstood. .
,

/ ,S
'

'e
,

12 Did I hear,y'osisay that'.you' don't know what.-- you are noti-
;

,

13 really familia'r.nith degrees [o'f' seismicity in the Southern
-,, -

. ,

.
14 California area? ' or ' did 'I niisi2nderstand what you said?,

,

<s .

L$t's see. Yeah, I was saying
.

15 WITNESS SIMO$S:,
~

' - -

!
- .-

*
,

.

i 16 that if the question is'-- or the statement is supposed to ,
.

r n;
|

- . , c .

17 Jread tiidt as' loir seismicitip,/you- know',' Jrelative to the

18 average California. seismicity, I don't know the answer to
j t';e . ,c,

f 19 that. If the intent oftit is to say that it has iot rela-J .

| 20 tively low seismicity as-compared to a number of.'other areas
t

21 of' California -- I mean', you know,' San Andreas fault and

. 22 Imperial Valley -- any one of a number -- why, that is cer-
i

i

23 tainly true.
.

,
,

! 24 This is'- -you.know, has lower relative seismici~

s
25 ty'- -or has had in the'immediate past, then a' number.of

,

1

4 ,

!

' ,

C

j ., 1

, - ~ . - , , , , . . . . . - . , ,...,m. .,---3 ---,~,,4 .. . . . _ , _ . , _ - . , , . + _ . ..r. - ,-,,-o_ v
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.

-

'

1 other areas of California that;we could pick out -- but when
{ p>

you talk-about'veraging ali the ceecs,'you know, over thea t2

3 entire area, you'know, you'have pockets ofiseismicity, if

4 you look at the seismicity map. You have clusters of them

5 on'the. Imperial. fault' clusters of them on San' Jacinto,.,

6 around the major faults.- Well,.you'take any one of those

7 clusters, you know, areas of known activity, certainly San
s ,

8 Onofre comes out relatively low.
.

-If you average all of California, ~though, well -- .9 .

10 clearly, these areas of quiescence are:pocketsithat are not
~

11 so active and draw down ,the. average quite a bit. And I
r.. .

.

uon' t know how that"b.omhares.f I hopeithat-says something.12 >'(.g - ' *v. ,.

13 _, JUDGE FELLEY; -YgAh, I think: I understand what
, ,

14 you are ayi,ng' ',I asked ' ear ier what' Southern California.

. .

. . _.
15 average meant,'and1I:'am told'it,is in a scholarly article

t y1

16 somewhere' and' I+.$illjlook7at 'it', but are you familiar'with-
~ '

{h,a,tc6ncept? . / <[( i',;, f
* ''

17 ,, , ,
,

15 WITNESS SI| TONS: Not in any detail. I mean,' I.

: if *f Rf | fJ,
can -- I have'never pttrsu;ed'the point'of' comparing anything

*

19
~

20 to California average.. .I can follow the' concept, but I have

=21 never read any articles on'it or that used it, as a: matter

22 16f fact. -

'

23 BY.MR. BEOLETTO: ,

24 0 You haven't done sufficient studies, then,'if

O..

I understand you correctly, Mt. Simons, to know what the25

O '

9

'

)

.

1

. . . . . . _ _ - _ _ - - - - _
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i

|
|

1 Southern' California average is?
- . lj^*-6

'

,

2 A I think I know where to find it. Unfortuna'tely
,

f *

|
- 3 I left the book in the car.

! . -
.

. i

4 Q From recollection you don't know?

5 A- Oh, no. <

; o

| 6 Q Mr. Simons, are you familiar-with frequency-
r

i 7 versus magnitude'recu'rrence curves?

3 A Well, if you are talking about MB plots or;B

9 value plots?,

10 Q Frequency of occurrence--- numbers of earthquakes

11 per~ year versus the magnitude.

'

12 A Well,ethen'I-am sorry. It is a different ter-
"

. :3 . ,
.

13 minology..;Same thing. But, yes,'I am.
.

,

4 , Okay'.! 'And'I." guess w at I am asking ,-- I.will-
'

14 0
, - 4mt 1 s,

.

ask ii. one:more time to diak6 sure. On that basis have yca! 15 c
|

. -

I 16 compared th'e' vici'nity'-of th'e San ' -- or the Cristianitos-
-- .. .

! 17 fault as you defined it in your testimony,with the Southern
e< ? ,, ,- , ,p- ,

, , ,,

I la 'CaSifornia' average?- ' " ' ' 'N
L

N,19 A ; No.- , ' '
,

20 MR. BEOLETTO: Okay. That -- Mr.. Chairman,-that

|^
|- 21 carlier reference was to Intervenors' Number 14, figure 10
|

| 22 appearing at page 781. ,

I

23- JUDGE KELLEY: Thank you.'

|-
~

24 .BY MR..BEOLETTO:
|

|
'

25 Q Mr.'Simons, given your recognition of the
i

'

|
^ '

'

[ .O.
. ,

I

,

h

!
- -

,' s,
*

__,-...__...,..,,_.w.-4 .',4 , - . - . . . - --..,_..c.-. . , . . , . . . ,,- .~ - . . . - - , , . . . -., . , _ . . _ . , ,
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- Pm7 - y existence of the recurrence curve, can you compare the

U . Southern California average -- could you compare the S'outlierr2

Y California. average with the work |which you reference in your3O, -

4 testimony --~the' work' performed by Dr. Sean Bichler', his

5 micro-earthquake activity work.in 1975?

6 A Somewhere in the middle of that I got, lost. I
,_

7 must have missed the operati a verb.

g Q Well, again, I am asking'--

9 A I didn't --

10 0 Your testimony references the work of Dr.'Sean

Biehler --yy

A Yes.12

13 0 And I' am'a[sking if you have compared the Southerr
.,

O 14 California { average with the results that Dr. Biehler has
.,:1 %, , >..

_

15 presented? Obviously you'are, familiar with the work of
. i ,

-16 Dr. Bichler. ,You have'got it r'eferenced in your testimony..
; 1 ,

'

17 A ' I 'a'mi fdniilidr 'with -- well, I certainly am, yes.'

6The>only -- It'is,referenceb principally,because, you know~,33
-> , . < e,s, ,- .,.- j ._,

I make reference to his microscismicity study. The' answer19
. 3y. .~

20 to your questionJelearly has 'to be no,~because I haven't.

done anything with average-Southern' California seismicity.;y

22 O You are not familiar-with the recurrence curves

'

~23
f r'the region, are you Mr.'Simons?

,

24 ~ A No, I'am not. 'I have not studied that all'.for

, - 25 this region or-- the Southern California. >
,

,

O -

..

r*

Y

w %

i hNE '

- - - - . - --2.- --.x----,
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i i
l ghp 1 Q All we are really trying to do, since you have
I s

/ I 2
-

\~'' cited the work of Dr. Biehler in your testimony at page 5 and

3
in the last sentence of that one paragraph section you say:,s

N.] 4
It is to be assumed that this is a representative sample of

5
data, it follows that had the array remained in place one year

6
a total of 27 micro-carthquakes would have been recorded close

7
to the Cristianitos fault.

8
I am trying to quantify, if I could in some com-

9
parative sense, the 27 micro-earthquakes that could have oc-

10
curred. Would that be a large number, a very small number or

11
can you say?

12
A I must say, off the top of my head, that it sounds

r' 13

(X) like a pretty hefty number for this area. Of course they are

14
very small micro-earthquakes. Strictly speaking, how that

15
compares with some other area in California or the California

16
average, I can't respond to that. |

17
Q Califor nia average is what we are talking about.

18
MR. WHARTON: Mr. Chairman, he has testified three

19
times he dr es not know the California average; asked and

20 -

answered.
21 I i

BY MR. BEOLETTO: e*

#22
(^- Q I beleive you mentioned earlier you were familiar

'

23 b ,
,

with the concept that has been described in this proceeding I

24
by Dr. DhawnBiehlerandgr. Smith as well,.'the concept some-3

' '' 'x' 25
''

times referred to as a halo of seismicity?

i
- - _ _ _ _ - - _ _ - - _ . - - _ - _ . _~. ,
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ghp- 2 1 Could you briefly give me your understanding of

() 2 that?

3 A It is just the frequently observed -- for lack of

() 4 a better word -- phenomenon,1 artifact or something..that when:
i

5 you.look at micro-earthquakes over the state they do nok neces-

6 sarily seem to be correlated with the' traces of the, surface'
,,

1
7 faults as rhown on the. geologic maps and they don't necessarilu I

I
8 ' tend to cluster all around known fault zones, but rather tend
9 to be-sort of scattered and be just as likely to occur off

.10 the fault zone as on.

11 That is, relative to the mapped surface geology,
12 there is a fairly strong population of micro-earthquakes that

('} 13 are dispersed -- scattered. They don' t fall right on the faulii
"

%J
14 traces like some seismologists might like. "

15 0 In this context are you referring to micro-seismic
9-

16 eventh of magnitude l's, 2's,.in that size?

17 A No, I think this can go~up to 2 to 4 and I think

18 in northern Baja California we'have seen them larger than that,

19 0 Contained within the halo of seismicity?!
~

i
.

20 4 Yes. r .i - , e
,
,

, -
,

21 JUDGE KELLE'Y: Letsme. interrupt just.a minute.-C

, . < 4,

41 s' n ,
22 I would guess from four outline that you_are --

,

'; --
,

23' MR. BEOLETTO: Very closejto being done.,
,

24
' JUDGE;KELLEY,:s;How.much time do you think you need?

1- '
'

j; ; i( ' 3 p \_
* +

'+,

s/ 25 MR. VOGLER: I guess the usual, being last, it
,,

,

.' ~~

if;
'

.

-w K -.-_____--__---_--_---_____m - - _ 2-------- ___- -.
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[ ghp 3 . depends on how much Mr. Beoletto has.~I

2 JUDGE KELLEY: You are next.

3
. MR. VOGLER: Are you finished?

. ,

4 MR. BEOLETTO: .I am very close.'

5 MR. VOGLER: There is very little less,imaybe

0
! 10-minuter or less.. .

!

_ JUDGE KELLEY: I raise it because it is 5:30 and

I
we are starting to' sag, frankly.

~ ~

'
MR. BEOLETTO: We can finish, I:am-sure.

'

JUDGE KELLEY: I would like to finish Mr. Simons

11 and'I am sure he would like that too. Do|you wa't'two-minutes?n

12 (Brief recess [) I

13 JUDGE KELLEY: On the record.
;

14 .BY MR. BEOLETTO:

15 o Mr. Simons, at page 5 of your testimony in-the
16 summary, the first paragraph, second sentence,_you say,'within
17 the limits of accuracy presently assignable to these'seigmic.
18 events,'at'least. 20 earthquakes could have occurred on the '

i

19 Cristianitos-fault.. D'o you know what the magnitude |of the.
20- ' - ''

'

largest of those 20 events is?; '* < .; ;
,

~
. <

31 ~

. .. s , ,o* A Off the top of my head [Iedon't. . '.,

'

'.;
'

- ' ^

.,

v,-, <

2' Mr. '' Chairman,'I t'h' ink iwe could simpl:- MR. WHARTON:
O-

r;
..

'23 look at the map and do that. ['" '

, ,L3 ,& ..,,

24 ~

. WITNESS SIMONS: I,might offer to do.that,-butil
! _[ [ h b L' I " [. 0 -}(

'
'

don't know.
'

j,
*

,
, ,-. ,,3 ,

+- . >,

+

g . . . .
, ,i y g ig

_ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ' - - - " - - - - - - - - - -



. . - . . -- . - - . .. .- .. - ~ - . .. . . .- ,.

.
.

1

4844

. . 1 ,

i ghp 4 BY MR. BEOLETTO:
m

0 2-

*

O In the interest of. time, would you be in a position
'

3 . .

.; to agree with the representation, that is, the 3.8 event

1 4
describ'ed earlier by Dr. Shawn B'iehler?2

,

5
A Those events are not included in the count. These

.

6 -

20 events are just those whose circles of. error intersect the
.;

7
* surface trace of the fault.

,

8 .

O The' events in you'r plot are not included in the .

9
,

events that you characterize as having possibly) fallen on-

10
i the Cristianitos fault?

11,

A That is correct'.

12i.
; Q Is it true, fir. Simons, that'the scope 'of your
| p 13

.

. .
~.

j, v work reported here in this testimony did' not extend to the .

14'

point where you could locate any events on particular-fault'

15
surfaces?

16, ,

A .If I understand.that, the answcr is that-it'is

17
correct. It is sort of the. opposite,

!is - jg,

! O Where faults are at depth you plotted no epicenters?
e- 19.

You did not attempt to place any activity,. any element,of
'

_ .

,u c.

s. 20 9 '

, ,

:this study on a fault surface? ' -
'

, .
m ."

'

-
,

'' . 21 .

,

A No. -

-
,

22
- Q . At page 4 of your testimony, fir. hiimons," the para-

' graph at the bottom, you say,i?withcareful-stiud,y}theaccuracy
- ~ ,- e n

'
./' #

.-fm of many of these events. canibe improved,, especially more re-
! U- 25

- '# ' M- I.? 'N - E''
.

cent ones.

, . , , .+ . ..
.) +.,e g

* k

, ,w-, ,- y
*

- -w.<- --,,,,.em ,tr,,- , . --n y y ,4, ~ . . . . - . . m.,_v-M. <,~.~,,,.r'-r.^ - . , , , , , , , +-
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1 .

ghp 5' What do you have--in mind when you say,' careful

O 2
study? ,

3

()/ .
A I think probably an excellent example:is probably( . .

4
the' sort of thing tha't Dr. Biehler did.

,
<

5
0 Did you ever, attempt to perform those studies for.

6
the events included in your testimony?

.

7
A No.

' 8 .

Q Are you familiar with the' Applicant's work de,-,_

9 .

cribed in the finhl safety analysis report concerning'reloca-

10
tion of events?

11
A You are citing something - .you mean Dr.-Biehler's ,

12
original report?

% 13
g Q I am asking for a yes'or no. Have you reviewed

14
the final safety analysis report and,.if.you'have, have you

15
encountered or studied the work' of the Applicants con'cerning

16
relocation of events? , ,

17
A Are you talking about the_ work -- when you are

. '18
talking about.the Applicants, are you talking about-Dr. Bichle~'s

19
work?

'

20
Q That-is a part of it. . I -am hst wohdering if you-.

21
h' ave read the SFAR. If- you ;liaven ',t', the' answer _to the question

..

. =22 ~
,

'

{
1 .

.
,,

-is probably no. ' sz m
,

23- s

Thereas{niIhesitateis-th'atIhavea
..

A It is no.
- , 2 -- .,
,

24

3, - lot of documents shoved at.me and,>Ifread them and I(don't
.

, - <,, , .

. 25 ^'s ' J- - d '- -

memorize what the title of the document is.
*

4 g4

, ,
>

, ,. -,,

s

- -

_ _ _ . _ _ . _ _ _____._m.-___.._-_.__m._m._m_____.______.--_____.______._______m..__mm_m.



_ _ _ _ _ _ _ _ _ _ _ _ _ _. . _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4846

1
ghp 6 Q Coming in here today, were you familiar with the

fact that the careful study that you refer to in your testimony1

3
and the way you described careful study, that the Applicants

4
had done that type of work, relocating events in this area?

5
A For the 75 events, for instance, yes.

6
Q And many others?

7
A Such as the '77 events?

8
Q Yes.

9
A I am not aware of any others besides the '75 and

10
'77.

11
MR. BEOLETTO: I don't have any other qui-stions.

12
JUDGE KELLEY: Mr. Vogler?

FURTHER CROSS EXAMINATION

14
BY MR. VOGLER:

15
Q Mr. Simons, we are going to skip around a little

16
bit because there Pave been an awful lot of questions asked

17
and there is not much left to cover.

18
A That occurred to me.

19
Q Would you correct me -- this may have been covered --

20
on page 4 of your testimony, where you are talking about

reasonably close, did you define what reasonably is? That is
'

. 22 -

the last line, or in the middle of the first paragraph? You}
were discussing Figure 2? -

,

24
A I responded earlier by --

( )
'

25 ' '
,

Q You have?

.

W
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yhp 7- - A Yes, I can repeat what I think I said. It wasn't.

: .any rigorous numerical criterion. - It'was a qualitative'look'

3
at whether this thing was going to be so far out of the picture'

p-
~ 4Q that we didn't want to'see'.it and if you want to ge't'> roughly

~

,

'

. qualitative about it, it meant that if'I saw that the circle
,

came within 3. 5 kilometers or so of the Cristianitos,- -then -
,

,

7
I didn' t bother to cbfuscate the diagram with it.

8
Q ' Who made tne decision?

9
A- I did.

1

10 .
,

; Q But they were ILotted'by your. assistant? I mis-

; understood that.

l ~''
- A That~is correct. - I identified'for'him --
,

r 13
*

. O Which ones you wanted?'*

N._./ - .,

. g '

A -- which ones'I wanted plotted, yes. '

~

Q And Figure 2 obviously, then,I.from what.you have
3

- 16
. just said, does not contain all'of-the data.that ycu have

17
plotted on revised' Figure 1-A?

4,
. A That is correct.

~

.P 19 -

.

. .. .

O Wouldn't you say that'in. order to determine if a

~
%. J' 20' ,

-correlation of events 'are accura.te - ! desired events -- thats . . .. .
<

}} ,
xVq e

; - you should review all of-the, data as oppose ., ,d to,some''of the

- 22 4
[;; ' ,

'

-. data? <
,

' ^
4

-

"

~3' - ''

My problem is with Fi~gure 2.'Y *Yo.. haven't at all-

-

;
.

s.
-

4

_

+4- 1. , o. u . t< -

,
. of the events on Figure 2 that are ~ on Figu, re, 1-A. '

,

b":'4' ~ '

v' - 25' ^ i M
. - ,

'
4

A That is' correct. !Weihave established that. - What~

-Y

?. Y
- ( ( '' - j . k ,

,

t

c

|y --%?- p g M s -'44m gtd'$. 1.i *+yg kW-7 * w' y 9- =v''TTe aqg> 9t--t '$ ee y g -yv'r'tdme W y 4-=re'+->twe t-egegy'reav 9* $W **FwW-t*7 k*6"f "''~7-up-g- eh- '-
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Ighp 8 can I say? If I do that, it makes the diagram almost impos-
~''

- 25 sible to look at.

3
Q But in order to determine what you are trying to

-m

establish for Figure 2, you have selected information as op-'

5
posed to all of che data that is available on Figure 1.

6
A I have selected information, right. In general

7
principle, of course, I am very much in consort with the notion

8 of looking at all the data. As a matter of fact, I did l'ook

9 at all the data and, to get to the question I was asked to

10 answer, I weeded some cf it ou2 because it didn't relate to

11 the answer.

12 0 't didn't relate to the question?

13 A It didn't relate to the answer to the question.and

14 the question + ving to answer was, given these epicenters

ID and the ur. certainties associated with them, how mar" of them

'6' could have been associated with that fault trace.

17

18

19

20

21 1

,

22a '

( s'
' ' > 23

24
y

'

25
'

t
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T27 1g 1 Q Could you put figure 2 up on the viewgraph for us

() 2 again, plea se ? Now, if you will bear with me a minute, take

3 a pencil or a pen that you have there, and run them through
g
(_/ 4 the circles, in the center, so that they -- most of the

5 circles that appear up there on the Cristianitos fault, up
i

l

6 towards the top, would you run your -- lay your pencil on

7 the viewgraph.--

8 A You mean without marking it?

9 Q No, without marking it. Just lay it on there so

10 that we can have a shadow?

11 A Pencil now --

12 O Right.

0 13 A I am a little bit in doubt as to --

14 0 I would like yoa -- no -- yeah -- to disect the

15 majority of the circles that are there. No.

16 A Bisect them with the --

17 o Yes; with the pencil.

18 A Like that?

19 Q No, I think that that is not the way that --

20 A I guess I am not getting the point of this.

21 MR. WHARTON: Maybe we could rephrase the

22 question. It is a little unclear, I think, obviously_q
|! i

'

23 unclear where the witness is putting the pencil.

24 WITNESS SIMONS: I am way out of synch, am I, or
(m

25 way out of tou ch, 'okay.'s
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T27 2g i BY MR. VOGLER:

( ) 2 0 I am looking at the cluster of data in the -- not

3 in the exact center of the diagram, but in the upper slightly

< 4 to the left, the grouping of circles, where most of your

5 circles are ground, and -- right.

6 A About up here?

7 Q And I would like you to run your pencil on a --

8 to see the best fit here on a diagonal through all of those

9 circles, and I think you will find.that if you run your

10 pencil, or lay your pencil through the center of those

11 circles, you may find that the chain of events is oblique

12 to the Cristianitos fault.

13 MR. WlIARTON: Mr. Chairman, I believe that this

14 is the kind of thing that can be done by Staff in any

15 closing argument they want to do, or in any -- well, findings

16 of fact and conclusions of law that they want to put

17 t ogether . They can make this argument in the --

18 MR. VOGLER: I am trying to say that what you

19 could do with selected data as opposed to all of the data,

20 and --

21 JUDGE KELLEY: I thought you probably wanted to

22 ask him a question.
,$'+

\~
23 MR. VOGLER: Pardon me?

'

24 JUDGE KELLEY: Once you got the pen on there
~

/T' '
- 25 where you wanted it. -

.
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3g - I MR. VOGLER: I would have a question, if he would

i 2 put it that way.

3 JUDGE KELLEY: That is different. That-is not

4 just, you know, - from point A to point B. It is' a little bit.,

5 MR. WHARTON: If Counsel would put the pencil on

6 there and ask him a question rather than have Mr. Simons put

7 the pencil.

8 JUDGE KELLEY: Why don' t you: go do that, Mr.-

9 Vogler, put the. penc!l where you want it, and ask him a

10 question.

11 WITNESS SIMONS: Your pencil or mine?

12 MR. VOGLER: May I use yours?

. p 13 WITNESS SIMONS: You~may.
.

%J;

| 14 MR. VOGLER: There it is.
|

! 15 JUDGE KELLEY: I am glad it .is you doing this and

( 16 not me.
|

| 17 MR. CHANDLER: Mr. Vogler . is an anti-trust
i

18 lawyer, and not used to performing these functions.
,

19 BY MR. VOGLER:

20 Q Would you say that that. is the , approximate best

21 fit for the circles that you have established on this figure

i
22 27n

|
23 A Yeah, I think if I were trying't'o fit something

'

. .,

,

24 there, that would be a --
|

* *> ;.. ,
, . .

25
' ~

0 'We are looking. =We are -- the question goes to --

!
,

. - . . , . ,_ ,, , r . . - , . _ . . _ - -. . . , _ , . . . . . . - _ . . - - . _ , - , _. . - - , . -
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1 A -- and you are trying to --

( }) 2 0 -- as to what the best fit is, I am sorry.

3 A -- and so -- yeah, I probably couldn't do much

4 better than that. Of course, the nice thing about error bars

5 is, you can -- they are what they are. You can always, given

6 a chart with error bars on it, you can put the - you know,

7 the line in a lot of -- I can put that line in a lot of

8 dif ferent places, and it will still go through the errors,

9 okay? You know, I could twist it obliquely and do all sorts

10 of things, and still fall'within the circles, but anyway,

11 your points --

12 Q But the center of the circle is supposed to be

13 the middle of the error bar, is that --

14 A Oh, that is correct, yeah, but you know, when

15 you fit some data, you don't necessarily try to go through

16 the center of the point. That is the whole point of the

17 error bars, is that you have the latitude or the whole range

18 to work with, so -- so the number of lines that could be

19 fit there --

20 MR. VOGLER: I think that finishes the Staff's

i

21 cross-examination.

'

22 JUDGE KELLEY: ' ,Thank you.-psj
| )
'

23 JUDGE JOHNSON: One -very quick one. In your

24 t .aulation and in this figure, what scale are you using for

77
LJ 25 your mage.itudes, carthquakes? 3.1 is what scale? L3.8 is

,

\
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1 what scale?

( }) 2 WITNESS SIMONS: Let us see. The - you -- figure

1 2, and on figure 1, the -- I guess I don't understand the

- 4 question. The maghitudes aren't really indicated except as

5 the circles are.--

6 JUDGE JOHNSON: No, sir.

7 WITNESS SIMONS: -- tagged for information.

8 JUDGE JOHNSON: You are right, we are not

9 communi cating . The computer printout that is your Appendix

10 A-

11 WITNESS SIMONS: Yes.

12 JUDGE JOHNSON: -- lists in a column toward the

13 right-hand side of the page, adjacent to a column that is

14 entirely A, B, C, D, just to the lef t of that --

15 WITNESS SIMONS: Yes.

16 JUDGE JOHNSON: -- in generics.

17 WITNESS SIMONS: Yes.

18 JUDGE JOHNSON: How would you describe them?

19 WITNESS SIMONS: Well, you mean -- well, first

20 off, they are in the magnitudes. Are you asking for the

21 range that they cover?

22 JUDGE JOHMSON: No, sir. On what scale of
,~3,

''
23 magnitudes of earthquakes. What scale of magnitudes of

24 earthquakes are you using for these entric s'.>

(''s .

_

\ ' 25 WITNESS SINONS: Oh. I see. I an sorry. O kay .

L
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1 Hmm. I believe these are all Mn's, local magnitudes.

[") 2 JUDGE JOHNSON: My apologies. I will make it
,

3 two questions.

n
(,), 4 Figure 2, your computer printed what on the piece

5 Of Paper from which this figure was prepared?. You put-the

.6 pencil notations on. You said they are your handwriting.

7 The fault was drawn in. The coastline was drawn in. What

g did the computer do precisely?. Did it draw each circle?

9 WITNEGS SIMONS:- I wish it had. No, the

10 computer put the symbols representing the epicenters on the

11 map. The circles were unfortunately drawn by hand.

12 JUDGE JOHNSON: . And they have disappeared from

(- 13 what we see here?- Those symbols have disappeared from what\ g-)
14 we see here?

15 WITNESS SIMONS: Oh, yeah. Again in the interests

16 of legibility, the symbols were not placed at the centers of

17 the events, because it -- well, because the -- you know, the

18 radius of the circle was supposed to represent that.

19 JUDGE JOHNSON: Thank you.

20 JUDGE KELLEY: I gather,.Mr. Simons -- did you,

21 by the way, were you here the other day for .Sean Bichler's
:

'2 testimony?
. r M,

\t'~)
; 23 WITNESS SIMONS : 'Yes, I was.

24 JUDGE KELLEY:' Okay. ;He- testified about those

, (we 25 two events in particular,6and I,have forgt: ten 5theioxact terms~

,

!

|
^

l
-

, , . .. - . - _ - - - ._ -- . - , _ - - - . - , . . . _ . - , . - _ _ _ _ . . . . - . _
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1 but the concept was that it was his view that those

| (') 2 carthquakes werr.;on a dif ferent fault planc entirely, the

3 cristianitos, say, coming at this angle,'and they are coming

( 4 in at that angle.

5 The method of putting error circles on a map, I

6 gather does not include -- the term I hear ar >und here all

7 -the time is " parameter." . Is that parameter accounted for-

8 in this circle method? The fact that they would be at a

9 different -- on a different plane?

10 WITNESS SIMON: No, that . is totally - . like --

,

11 independent information.

~

12 JUDGE KELLEY: But isn't it true that if you

(~s 13 had the information relevant to that . kind of . a determination,
.

14 a conclusion suggested by a circle might be changed?

15 WITNESS SIMON: Yes.
,

16 JUDGE KELLEY: I am interested, again referencing

17_ Dr. Biehler as you -do on -page 5, you say that if the

18 equipment had stayed in place for a year, it would have

19 produced about 27 microcarthquakes. - I am not clear how you
i

!

| 20 get to that number. '

21 WITNESS SIMON: Let me see. if I 'can - reconstruct
.

4

22 it. It is supposed to be this sort of . c.onven'tional -- whatpt -

,

.

)("# ' ust an extrapolation --23 shall I say -- street wisdom here, j
(

U '# -

'

24 let us see -- .

'
*

r~'
k- 25 ' JUDGE - KE,LLEY: ThreeL .- ir'

' '

,
-

'4 *
'

1

.- -. ~,- . . - - . - , - .,. . , . . -- . - - . . - - . . . , _ .
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1 WITNESS SIMONS: He told me -- 45 days.

(]) 2 JUDGE KELLEY: Yeah.

3 WITNESS SIMONS: And that is what, a ninth of a
~,

) 4 year?

5 JUDGE KELLEY: I think maybe - 3au said there

6 were three of them in that period of time, so there are what,

7 eight times that? Maybe you are about right. Eight and a

8 half times . Okay, I understand.

9 WITNESS SIMONS: Just a -- through straightfor-

10 ward extrapolation.

11 JUDGE KELLEY: Okay. What is that -- what are

12 we to infer from the number 27 microcarthquakes close to the

f'' 13 Cristianitos fault? I mean, is that a lot? What is the

m-

14 significance of that?

15 WITNESS SIMONS: Okay. I guess I will try to

16 answer the way I did before. I am not sure what the

17 significance of it is, say, relative to, here we go again,

18 other parts of California, or the California average, so I

19 can't.tell you in that sense whetber that is a lot of

20 carthquakes or not. I said off the top of my head, it

21 sounds like quite a few earthquakes, even though they are

22 small, as we are talking about now in the magnitude one, one

23 point five range, the only significance I .could make out of -
,

24 it for sure is tnat they happened or would have happened, let
~

25 us say, by extrapolation and as I said before something made
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1 them happen, some system of si.resses caused them to happen.

O 2 Th*t is the only thing I can make --'
.

3
1

4

5

6'

7

8
,

9

10
4

11

12

13

14

!

: 15

16

17

:

18

19'

10'

21

22
, ,-(e

l''')1

23

24

O)C 25

. - . _ .
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JUDGE KELLEY: I was interested in Dr. Biehler's

h8
"' - 2 y

1
exhibit the other day. It struck me as quite significant

2

that you could go out and in effect sort of take the tempera-3,

ture of a fault, and I asked him what one of those maps4

w uld 1 k like with the San Andreas or some other very
5

6 active fault, and he testified, as I recall, and I am para-

P rasing, but words to the effect that the area would beh7

sort of black with dots, and it would be markedly different
8

from this depiction of a piece of the Cristianitos with sort9

f a dot here.and a dot there, albeit over 45 days.
10

Again, do you have any basis for disagreeing?jj

Does my description of Dr. Biehler's testimony roughly cor-
12

respond with,what youlheard the other day?
13 ,

WITNESS SIMONS: 'It ' sounds like a f airly accuratc-
14

capitulation and I have no reason to doubt that that is abso-
15 ,

lutely right.. -Iflyou,can compare it to the San Andreas16

fault or sc.ae--- any, number of well known fault zones in the
17

18 i' area,,.certainly. ,
'

t .
, , , ,

''' 5
s. .-

.

,
.

JUDGE KELLEY: So in terms of dots on a map,
39

using this metliod,, you 'would' agree that the well known highly20

active areas like, say, the San Andreas, would have a great
21

many more black dots on them than would the Cristianitos --22

WITNESS SIMONS: Oh, yes.
23

JUDGE KELLEY: Thank you. I think subject to>a 24

25 the possibility of redirect, that finishes --

_

-_ -
-
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['"72 1 MR. WHAR":'ON : Yes.
'y/

2 JUDGE KELLEY: Mr. Simons, thank you very much.

3 Do we have any business on or off the record?,s
i ;
a

4 MR. CHANDLER: Off the record.

5 JUDGE KELLEY: Okay, I guess we can go off the

6 record.

7 (Whereupon, at 5 : 5 2 p.m. , the hearing was
8

adj ourned, to reconvene at 9:00 a.m., Friday, July 17, 1981)

9

10

11

12

13 .

''

14

15
,

16

17
,

. 18
| .

19

20 ,

,

21

! 22

23

24
I (,A*,/s

! 25
:

)v
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