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" In the Matter of

' (San Onofre Nuclear Generating

[

NOCKETED
‘iﬁﬂﬂg

RICHARD J. WHARTON
WHARTON & POGALIES

2667 Camino del Rio South
Suite 106

San Diego, CA 92108

(714) 296-6251

Attorney for Intervenors f_ b/-»
F.0.E. ET AL - : :

. UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

) )

) /
SOUTHERN CALIFORNIA EDISON ) Docket Nos. 50~361 OL
COMPANY, EE é& ) - 50-362 OL
. )
)
)

F.O.E. ET AL INTERROGATORIES

Station, Units 2 and 3) TO N.R.C. STAFF

F.O.E. ET AL hereby requests that the N. R C. Staff, pursuant
to lO CFR §2. 740b answer separately and fully,'in‘writing under
oath or,affirmation,'the following interrogatories within four-
teen (14) days after service hereof. Each response to the
interrogatories below shall be under oath or affirmation of the

individual(s) who contributed thereto; For all references re-

~quested in these interrogatories, identify them by author, title,|

"~ date of publication and publisher if the reference isvpublished,

and if it is not published, identify the document by the author,
title, the date it was written, the qualifications of the-author

relevant to this proceeding, and where a copy of the document

;may be obtained.

The interrogatories set forth below are to be considered

N.R.C. Staff's continuing obligation. Accordingly, if, after

" the N.R.C. Staff has answered these interrogatories, additional

information comes to their attention with respect to one or more

8009100 4y D 505/
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of the answers, the answers should be amended in a timely manner

to provide such additional information.

INTERROGATORY NO. I:-

Is it possible. that the Cristianitos fault has other sub-

parallel branches that have not yet been mapped?

. INTERROGATORY NO. 2:

What'data do you have to disprove the hypothesis that the
type A features observed in the 51te of excavatlon beneath Unit
2 are evidence of a branch of the Cristianitos fault?

INTERROGATORY NO. 3:

What data ‘do you have to disprove the hypotheSis that the

shear zones observed in the quarry'and sea cliff approx1mately

1. 7 miles northwest of the site are ev1dence of another branch

'1of the Cristianitos fault’

INTERROGATORY’NO; 4:

What evidence do you-have to disprove the hypothesis that

because the San Onofre Nuclear Generating Stations is underlain

- by conjugate sets of fractures andrShear joints, "and because

 these features are more exposed by excavations, that the struc-

tures and ground surface may experienoe'gfeater seismic shaking |
effects than when they were still buried?

INTERROGATORY NO. 55

Has any study been made of those fractures known as feature

A,'feature B, feature C and feature D»which relates them to

potential rupture due to seismic'shaking?

If.so,‘please give a summary of. the result of that study.

" INTERROGATORY NO. 6:

. What evidence do you have to dispvae the hypothesis that an
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earthquake offshore from SONGS with its epicenterfseveral km sout

of the reactors and south of the point at5which the Cristianitos

- and its branches'intersect with the Offshore Zone of Deformation

could cause rupture propagatlon dlrected towards the branches of

the Crlstlanltos Fault and could cause ampllflcatlon of ground

'motlons on the shorellne where the Cristianitos goes out to sea?

'INTERROGATORY NO. 75

‘ Have you or your consultants ever requested the Applicants

"to analyze the . ground motlons that would result at the SONGS 2 &

3 srte from‘focu51ng effects (as descrlbed‘by Dr. Brune in

Testimony on Ground Motions at the Diablo Canyon hearings) that

‘could cause sympathetic ground motions on the Cristianitos fault

or its brancheS’during an offshore earth@uake_on the Off-shore
Zone.ofﬁDeformation? | | |

"If the answer to the aboVefquestion is'yes, please submit
the results of such analy51s |

INTERROGATORY NO. 8

" What ev1dence does the NRC .Staff have to dlsprove the
hypothe51s that the Newport- Inglewood Rose Canyon=- San Mlguel
fault'zone could generate an earthquake of M8 or 1arger because

of its structural relationship to the San Andreas'System and the

~transform Plate Boundary tectonics of the Gulf of California?

 INTERROGATORY NO. 9:

What evidence does'the NRC Staff have to disprove the
hypothesis that the Cristianitos Zone of Deformatlon and its

branches are part of a selsmlc gap°

'INTERROGATORY NO lO

If elther of the Off- Shore Zone of Deformatlon or the
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p’INTERROGATORY NO 13

Cristianitos Fault were in a seismic gap, what do you estimate

would be the recurrence 1nterval for a Magnltude 6.8 earthquake°

INTERROGATORY NO. ll.

What research have you analyzed on the basement rocks be-

‘ neath. the depth of 10,000 feet on the Off Shore Zone of Deforma-

tion to determine if there is one continuous fault at that depth?

. INTERROGATORY NO. 12:

Have you considered the possibility-of thrust faulting on

‘the Off-Shore"Zone of Deformation?

s

What peak ground acceleratlon at SONGS would you predlct

‘from the max1mum»p0551ble EQ due to thrust faultlnguon the

Offshore Zone of Deformation?

_INTERROGATORY NO. 14'

Would you consmder thrust faultlng unusual or typlcal of.

‘active wrench tectonlc-systems;w1th~conjugate fault;ng?

INTERROGATORY NO. 15«
Do you agree that microseismicity can indicate the presence |
of active faults?

If you disagree please state the'basis for your disagreement|.

" INTERROGATORY NO. 16:

Do you agree'that accumulated stress on major faults can
be transferred to secondary faults or to en echelon strands or
to branches?

INTERROGATORY NO. 17:

How wide d0<y0udcalculate the plate'boundaryhsystem to be -

in Southern California?
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INTERROGATORY NO 18','

Do you agree that in a wrench tectonic model- there is

vrotatlon on the structural blocks?

If you do not agree, state the baSlS of your disagreement.

" INTERROGATORY NO. 19:

Do you agree that wrench tectonic systems are‘characterized

bysen'echelon_and subparallel faulting, and plastic deformations?|

'INTERROGATORYlNO. 20:

Dovyou think that faulting at great depths on a plate
boundary would‘neceSSarily cause surface_rupture?;‘

INTERROGATORY NO. 21:

Do you have any data or evidence that would contradict the

‘ hypotheSLS that movement on a SLngle continuous fault in the base

ment rocks of the Newport Inglewood Rose Canyon Fault Zone would

”dep051ts near the surface’

If so, please prov1de us. w1th such data and ev1dence.

INTERROGATORY NO}‘ZZ:’

‘Do -you have any ev1dence that there is not one contlnuous

‘ fault ln the basement rocks along the Newport- Inglewood Rose.
| Canyon-San Mlguel-Zone?

INTERROGATORY NO. 23:

Do you agree with the statement, "little strong motion

data is available at distances of: less than 10 km'from the rup-

‘ture surface. Hence, estlmates of ground motlon at San Onofre

from a major earthquake along the hypothesized zone of deforma-

tion approxlmately eight km offshore from the.51te would have

' significant uncertainty when based on empirical data"?

L =5n

not necessarlly cause surface faultlng in the ductile sedlmentary,'A
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If not, state the ba51s for your dlsagreement.

nINTERROGATORY NO. 24'

s .

Do you belleve that you have adequate data to predict.

: future selsm1c1ty on the Off Shore Zone of. Deformatlon by anal-

. yzing hlstorlc records?

INTERROGATORY NO. 25:

' "How far WOuld you estimate to be the extent of ground
stralns and land deformatlons associated with the San Andreas
Fault System°

INTERROGATORY NO 263

Have you researched the report by Dr. Wayne Thatcher of the

‘ USGS entltled "Horlzontal Crustal Deformation From Historic
_Geodetlc Measurements in Southern Callfornla"7

»YINTERROGATORY NO. 27:

What ev1dence do you have to dlsprove the hypotheSLS that

» faults‘parallel t0'the San Andreas Fault, such as the San: Jacintoj|-

Elsinore and'Newport?IngleWOod, absorb stress from the seismic

motions on the”plate boundary?

'INTERROGATORY NO. 28:

- How deep would you estlmate to be the hypocenter of a

postulated earthquake on the Offshore Zone of Deformation?

h'INTERROGATORY NO. 29:

Explaln your analy51s of the relatlonshlps between the

hypocenter, epicenter, surface ruptures, and peak ground accel-

‘erations in the San Fernando earthquake?

INTERROGATORY"NO.-3OS

Have you or your consultants predicted ground acceleratlons

~at SONGS 2 & 3 from an earthquake on the Offshore Zone of Defor-

‘mation w1th a. magnltude of M7.0?

-6-
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If so, what is said prediction?

INTERROGATORY NO..- 31:

Have you or your consultants predlcted ground acceleratlons

at SONGS 2 & 3 from an earthquake on the Offshore Zone of Defor-

‘mation with a.magnltude of M7.02

If so, what is said prediction?

INTERROGATORY NO: 32:

Have you or your consultants predlcted ground acceleratlons,

‘jat SONGS 2 & 3 from an.- earthquake on the Offshore Zone of Defor—.

*'matlon w1th a. magnltude of M7 5?2

K If so, what 1s said predlctlon°

,INTERROGATORY NO. 33:

Have you or your.consultants predicted ground acceleratibns

at SONGS 2 & 3 from an earthquake on the Offshore Zone of Defor—

;'matlon w1th a magnltude of M8 09

If so, what 1s sald predlctlon°

INTERROGATORY NO. '34;’

Have you'orryour consultantszrediCted'grOund accelerations

at SONGS 2 & 3 from an earthquake on the Offshore Zone of Defor-

- mation with a magnltude greater than 8.0?

If so, what is said predlctlon?-

 INTERROGATORY NO. 35:

Do you agree that it is possible that a rupture propagating

on the Off Shore Zone of Deformation. could be orlented [e) asv

- to focus energy at the SONGS 2 & 3 site?

'INTERROGATORY NO. 36: -

Do you have any plans to conduct a. mlcroearthquake survey
of the Crlstlanltos Fault Zone?

If not, why not?
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‘CINTERROGATORY NO. 37:

Has the NRC Staff done a class 9 Acc1dent Analy51s for SONGSl'

,INTERROGATORY NO. 38:

Has the NRC done a 51te spec;flc class 9 Acc1dent Ana1y51s

B for SONGS 2 & 37

‘;INTERROGATORY NO. 39:

What ev1dence does the NRC Staff have to dlsprove the

| hypothe51s that the:"OZD" and 1ts branches are part of a selsmlc
.gap') .
C¢INTERROGATORY NO. 40',114

Does the NRC Staff belleve that -an adequate data base

f’ex15ted in- 1964 at the tlme the AEC 1ssued the constructlon
';;permlt for 51t1ng nuclear reactors at San Onofre to determlne
e} o predlct the ground motlons that could occur at the s1te°v‘>

;”INTERROGATORY NO. 41'_'“'

Does the NRC Staff belleve that an adequate data base

ex1sted ln 1973 when the AEC . 1ssued the construction permlt for.
"SONGS 2 & 3 to determlne or predlct the: ground motlons that could.
’foccur at the s1te° | |

t‘INTERROGATORY NO. 42:

' Does the NRC Staff agree w1th sc1entlsts that lt was not
untll 1969 that the theory of plate tectonics was w1dely accepted
as the most loglcal explanatlon of earthquakes that" occur around

the Pac1f1c Ocean rim?

"RINTERROGATORY NO. 43:-:

- What ‘is” the Rlchter Magnltude for the De51gn Earthquake

whlch the Appllcants establlshed w1th the AEC Staff for Unlt One‘
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v'during.the'Operating License Proceedings?-

: INTERROGATORY NO. 44: -

'vAEC Staff ASLB or Comm1551oners, ln the context of the‘

l,Operatlng Llcen51ng Proceedlngs for SONGS Unlt One, - that 1n'
~,whlch would requlre the Bolsa Island reactor to be deSlgned for

: 'wood Fault Zone° If the answer is yes, CLte the prec1se reference
‘i;where thls notlce was glven.

INTERROGATORY:NO. 45.

1 to'the AEC, ASLB, or Comm1551oners, in‘the-context»of éither:the
d Constructlon Permlt or Operatlng Llcense Proceedlngs for SONGS -

diUnlts 2 and 3 that ln October 1967 the Department of Interlor<
'had publlshed a report that stated that the Bolsa Island Reactor

"shouldvbe deSLgned;for_a'Safe~Shutdown Earthqgquake of Richter -

‘INTERROGATORY NO. 46.“.

Pk
<L

v;Safe Shutdown Earthquake for Unlts 2 and 3 durlng the- Operatlng

I
DN

7L;cense»Proceed1ngs.~ Clte<the preclse reference'for this pre«ﬂ
' INTERROGATORY NO. 47:
,;‘SafehShUtdownVEarthquake-fbr}Units 2 and 3 during;the'constructio

7117

Dld the' NRC Staff prov1de a formal ‘written notlce to the-

October 1967. .the Department of.Interlor published a report

' Did the NRC.Staff ever provide a 'formal written notice

Magnitude 8 on*the”NeWPOrt-Inglewood Fault Zone?"

What Rlchter Magnltude have the NRC Staff predlcted for the

diction.

What Richter‘Magnitudesididfthe,AEC Staff predict for the .

Permit‘ProceedingS?

‘a- Safe Shutdown Earthquake of Magnltude 8. O on . the Newport-Ingle=‘ d‘

W
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. INTERROGATORY NO. 48:

‘Does the NRC Staff agree that the 02D near SONGS 2 and 3

is an active fault capable of causing'strong ground motions at

the reactor site?

INTERROGATORY NO. 49:

" Does the NRC Staff agree that the 0ZD is structurally re-

lated to the Newport -Inglewood. Fault Zone?

' INTERROGATORY NO 50: =

Does the NRC Staff agree that the Newport- Inglewood Fault:

'Zone is an actlve fault whlch ‘is capable of causing strong ground l

‘motions at the SONGS ‘site?

INTERROGATORY NO 51:

When w1ll the NRC Staff ask to lnltlate a research contract

w1th a consultant to analyze the ground motlons at the 51te of

: SONGS 2. and- 3 that would result from a Magnltude 8 0. earthquake
- on the'Newport-Inglewood Fault}Zone? 4

 INTERROGATORY NO. 52:

Does the NRC Staff agree that one of the applicants consul-

tants, Woodward—Clyde, has reCentlyhpublished a report to the

»Callfornla Coastal CommlsSlon regardlng the 51t1ng of a LNG
} fac1llty at Camp Pendleton Just south of SONGS,_whlch predicted

that the fac1llty would need to be de51gned for a Magnitude 7.25

earthquake on- the Offshore Fault Zone?

INTERROGATORY NO. 53:

‘When will the NRC .Staff request the Applicants to initiate

a research contract with - a consultant to analyze the ground motlous

at the site of SONGS 2 and 3 that would result from a Magnltude

[51c] 7.25 earthquake on the 0zD?

-10-
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" INTERROGATORY NO. 58:

‘ INTERROGATORY NO 54:

Has the NRC Staff con51dered the p0551b111ty that the SONGS
2 and 3 fac111t1es are not designed to withstand an earthquake
on‘the OZD that is greaterﬂthan a Magnitude of 6.5?

Clte a reference for such con51deratlon.‘

'INTERROGATORY NO. 55

‘Does the NRC Staff agree that 1n the California Coastal

Plan 1ssued in December 1975, the'Callfornla Coastal Commission.

_”stated,that the California Coastal-Zone is not a proper zone to
151te nuclear reactors because of the severe selsmlc rlsks and

_the prox1m1ty of populatlon concentratlons which would be ex-

posed to radlatlon hazards follow1ng earthquake damages to a

reactor’

?INTERROGATORY'NO 56:

If the Appllcants had not yet begun constructlon of SONGS

o .r2'and 3, would,the NRC Staffwapprove of an‘appllcatlon for a
17l : , .

construction permit to construct more reactors at San Onofre, -

‘jconsidering the seismic hazards at that site?

-’INTERROGATORY NO. 57:

leen the Southern Callfornla tectonlc settlng, would the
NRC Staff agree that there is a component of stress-on the’

Crlstlanltos Fault?

«

What evidence does the NRC Staff have that personnel at

SONGS 2 and 3, duringnfuture operations, could perform necessary

,'emergency,procedures during and following a severe earthquake,

when their lives are being threatened by the circumstances?.

/777
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'lNTERROGATORY NO. 59:

Have the. NRC Staff analyzed the ‘tidal wave effects on

3coastal structures for the earthquake whlch occurred [51c] in

the offshore reglon along the Pac1f1c Coast of Colombla on Decem-=

ber 12 19797» If the answer 1s no, does the NRC Staff plan to

1n1t1ate an analy51s of that earthquake°

'INTERROGATORY NO. 60'_

Does the NRC Staff agree that personnel [51c] would be more'"

ﬁgllkely to make mlstakes 1n procedures, durlng an earthquake [~
~“scenar10 than*under "normal acc1dental condJ.tJ.ons"’>
'RINTERROGATORY NO 6l | | |

12|

13

J »L 14’;-

.pqqpisgi,

i-.iﬁdl

;17 |

18|

T

90|

.,22 \.

. 23‘? wave propagatlons and lnstrumental data 1n the records for each

“ 24| of the followmng earthquaks.

» What psychologlcal studles can the NRC Staff c1te [51c]

that support thelr arguments that operatlng personnel could re-

“spond effectlvely to Earthquake c1rcumstances at SONGS 2 and 3

durlng a threat to thelr safety’

INTERROGATORY NO 62-~ -

What: peak and effectlve ground acceleratlons (g values)
were the_spent fuel rod p0015'at SONGSVUnlt,l de51gned'and.bu1lt

for’-

‘“INTERROGATORY NO. 63;

Have the NRC Staff contracted w1th consultants to analyze

the dlrect1V1ty and focu51ng effects observed in- the seismic.

. a. The Long’ Beach earthquake of 1933
‘b. The Santa Barbara- earthquake of August 31, 1978;
"crq The Coyote Lake earthquake of August 6 1979;’

Cod. rhe‘Imperlal,Valley earthquake of October 15, 1979;

o =12-
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and,

he. The leermore Valley earthquake of January 24 1980.

INTERROGATORY NO. 64

Does the NRC Staff agree that the Appllcants for SONGS 2 & 3

_have malntalned at least through March 1980 (see Appllcants

_Response of March 1980 to . Intervenor's Interrogatory #15, ‘sub-
" mitted on February 15,:l980) that (in their words) "the maximum
1 earthquakefmaéhitude that may'be‘conseryativelyvassociated»with

l 0ZD is M~6-1/2 ." whlch is quoted from Appllcants Response

to NRC- Staff Questlon 361 332

‘INTERROGATORY NO. 65:.

Doesvthe-NRC Staff agree that during the meetihgfwith

Applicants and.their:consultants'at the USGS headquarters in

Mehlo*Parkf California, on September~12~ 1979, that the Staff"
adv1sed the Appllcants to con51der the ground motlons at the
SONGS 51te for earthquakes on the OZD w1th Magnltudes of 7, 7.5,

8.0, and 8 5 . as noted in media accounts of that meeting?

7jINTERROGATORY NO. 66:

4;_Why-did"the-NRC shutdown.the Vallecitos Nuclear‘Reactor

“(GETR)?:'

lINTERROGATOﬁY"NO“G?-

' Why did the NRC shutdown the Humboldt Bay Reactor’

lINTERROGATORY NO-. 68:

Why'had the NRC delayed~operations at,the Diablo Canyon

"Reactors from 1973 until the present?

~ INTERROGATORY NO. 69:

Please compare the.amounts and types of research on offshore

3geology and seismology done by the Applicants at Diablo Canyon,

-l3f
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to that done by the‘Applicants for SONGS 2 and- 3.

-:mMm@mMnoﬁm

Descrlbe ln detall the SEP Selsmlc Review for SONGS One,

;llncludlng a llSt of what documents and reports or quarterly ,
vsummarles-have been publlshed ;nythatnrev1ew. Provide a copy

;of each of these.'

INTERROGATORY NO. 71:.

~Does the NRC Geoscierces Branch agree with»the.following

‘fstatement made-by NRC Staff Selsmologlst in a meetlng ‘with
"earthquake englneers and geophy31c1sts in San Dlego County on-
.”February l4 1978 . as. publlshed w1th the tltle."The Needs of

»57the NRC in the Field of Strong Motlon Selsmology"-

"The most difficult problem we: face today is estlmatlng :

1{jstrong motlon 1n the v1c1n1ty of the earthquake source, i. e.;
'7pthe near fleld No nuclear power plant is- 1ntent10nally placed
Khnear a: known earthquake source or’ "capable"rfault but subsequent
"lnvestlgatlons have revealed ‘new faults and resulted in reassess-
:‘ ment of some old faults. "The Humboldt Bay, Dlablo Canyon,»San |
. Onofre, and Vallec1tos sites ln Callfornla are the prlme examplesi:

"In order to determlne whether fac1llt1es at these sites are

suff1c1ently«safe aswdes;gned;.need to be upgraded_or need to be

-abandoned, requires . an assessment of motion near earthquake
- sources. where we have few measurements most of which are from
small earthquakes."

-kl///bfa
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 DATED: September 4, 1980

"INTERROGATORY NO. 72;

What evidence do you have to disprove the hypothesis that

the San Miguel fault zone is structurally related to the Plate

Boundary System or Transform Zone in the Gulf.of California?

vWHARTQN & POGALIES

BY=<jia/mxgazjkf- 42%574/44;;/

‘CHARD J. WHARTONsl
Attorney for Intervenors
F.0.E. ET AL ’

by: JANIS K. POGALIES

flS“
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CERTIFICATE QOF SERVICE

I hereby certify that on this 4th- day of September,

a true and ‘correct copy of the follow1ng documents.

l. F.O. E. ET AL INTERROGATORIES TO N.R.C. STAFF

was served upon each of the follow1ng by depos1t in the Unlted

States mall first-class postage prepald addressed as follows:

Ivan W. Smlth Esq Chairman -

Atomic Energy Safety and Licensing Board~=
U. S. Nuclear Regulatory Comm1551on
Washlngton, D. C. 20555 .

r. Cadet H. Hand,.Jr.L'Member
Director, Bodega Marine Laboratory
. University of California
P. O. Box 247
Bodega Bay, California 94923

Dr. Emmett A Luebke

- Atomic Safety and Licensing Board ‘
U. S. Nuclear Regulatory Commission
Washlngton, D. C. 20555

Dav1d R. Plgott
Samuel B. Casey
- Chickering &. Gregory
Three Embarcadero Center
Twenty=~Third Floor
. 8an Franc1sco, Callfornla 94lll

Lawrence J. Chandler, Esq. .

Office of the Executive Legal Director
U. S. Nuclear Regulatory Commission'
Washington, D. C. 20555

Janice E. Kerr, Esq.
. J. Calvin Simpson, Esq.
- Lawrence Q. Garcia, Esq.
" California Public Utilities Commission
5066 State Building
San Francisco, Callfornla 94102

- John' R. Bury, General Counsel
Charles R. Kocher, Esq.
~ James A. Beoletto, Esq.
. Southern Callfornla Edison Company
P. O. Box 800
2244 Walnut Grove Avenue -
Rosemead, California 91770
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Alan R. Watts, Esqg.

" Rourke & Woodruff
. California First Bank Bulldlng

10555 North Main Street, Suite 1020

‘Santa Ana, California: 92701

Phyllis M.'Gallagher, Esq.
1695 W. Crescent Avenue

- Suite 222

Anaheim, California 92801

Mrs. Lyn Harris Hicks

GUARD ,

3908 Calle Ariana .

San Clemente, California 92672

James F. Davis

~ State Geologist.

Division of Mines & Geology
1416 Ninth Street :

" Room 1341
Sacramento, California 95814

Atomic-Safety.and LicenSing Board Panel

- "U. S. Nuclear Regulatory Commission
- Washington, D. C. 20555

Docketing and Service Section
Office of the Secretary

~U. 8. Nuclear Regulatory Comm1551on

Washlngton, D. C. 20555

WHARTON & POGALIES

k. e
g e Dol
CHARD J. WHARTO -
£y: JANIS K. POGALIES
Attorneys for Intervenors

~F.O.E. ET AL




