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UNITED STATES OF AMERICA -

NUCLEAR REGULATORY COMMISSION
BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

SOUTHERN CALIFORNIA EDISON COMPANY,
ET AL.

Docket Nos. @-361 O

1 0-36270L

(san Onofre Nuclear Generating Station,

-. — - rt -t - — —

Units 2 and 3

INTERVENOR, FOE ET AL.
ANSWERS TO INTERROGATORIES
PROPOUNDED BY SOUTHERN CALIFORNIA EDISON

TO: SOUTHERN CALIFORNIA EDISON COMPANY, ET AL.:
Pursuant to Title'lo, Part 2, Section 2.7406 of the Code of
Federal Regulations, Intervehbrs, Priends of the Earth et al., in the

above -entitled action herby respond to the Third Set of Interrogatories

to Intervenors, FOE, et al.

INTERROGATORY NO. 1

Do you cbntend that there gxists geomorphic.expressions or
other geologic evidence on the 0ZD that could have resulted from grohnd
motion relaﬁetho an earthquake on tthe 0ZD of magnitude: (a) M 6.5?;

(b) M 7.02; (c) M 7.5?; and. (d) M 8.0? |
- RESPONSE TO NO.1 ‘

" (a) Yes
(b) Yes
(c) éés
(d) Yes
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INTERROGATORY NO. 2

v If any of your answers to Interrogatories 1 a,b,c,

‘or 4 is yes, for each yes answer, (a) State each and every fact
upon which you base this contention; (b) identify each and every
document or communication upon which you base this contention;
(c) identify .each and every person with knowledge of the factual
basis or basgs for this contention, or on whose opinions, or
testimony you base this contention; and (d) identify each and
every person, expert or otherwise, whom you expect to call as a
witness at the hearing before the Atomic Safety and Licensing
Board in support of this contention, and as to each potential

" witness so identified ‘provide the following information:. (i)
state the substance of the facts and opinions to which you
expect the witness to testify; (ii) summarize the factual and
theoretical basis, as well as any other grounds, for each
opinion to which the witness is expected to testify; and

(e) identify each and every event which you base this contention on.

RESPONSE TO NO.2

(a) ‘ Intervenors contend that the geomorphic expressions
and other geologic evidence on the 0zD that could have resulted
from ground motions relaéed‘to earthguakes on the 0ZD of Magni-
tudes M 6.5, M 7.0, M 7.5 and M 8.0, do exist in the mapped
length of geomorphic expressions, geologic evidence. and

mapped subsurface zones of deformation offshore on the 0ZD
which indicate a cbhtinuous Zone of Deformation from Santa
Monica to Baja. The mapped length of the 0ZD, also known as

fhe Santa Monica~to Baja Zone of Deformation, is-approkimately
390 kilomete;; long, because it eitends into Baja along the

Agua Blanc;‘Fault Zone.

_ Intervenors agree with the statements inthe NRC Staff
Safet§ Evaluation Report of December 31, 1980, which describe
Dr. Burt Slemmons' method of determining the maximum earthquake
magnitudes by assuming that a fracti;n of the total length of ‘
a causative. fault ruptures during an earthgqguake on that fault.

Dr. slemmons‘ methoddlogies as described in the NRC
Staff SER, allow calculations of earthguake magnitudes on the
02D in tﬁe»range of Magnitudes 6.5 to 8.0. Using subsurface
rupture léngths observed by means of seismic réflection profiles,
tDr. Slemmons was éble to use the earthquake magnitude versus

length method to determine magnitudes on the 02zD. S e




One approach used by Dr.*“Slemmons was to assume

that the 02D is segmented and thétlihe segments are indicated -

by the length of main rupture not—at the surface or at shallow

horizons,; but at depth. The trace of the 02ZD at Horizon C as

shown in the Applicant's consultant report (Wwec, 1979, Figure D-1),

for example shows that the segment of the 0ZD offshore of the
San Onofre site has a total length of 62 kilometers. Applying

the relationship of strike slip faults to magnitudes (Slemmons,

1977), leads to a maximum earthquake magnitude of Ms = 7.1,

-Assumihg the values for segment lengths of 36, 27, and 48 kms

providéd by the Applicants in Table 361.66.1 of the FSAR,
the maximum earthquake magnitudes are Ms = 6.7, 6.6 and 6.9,
respectively. .

‘ "Another approach," as described in the NRC SER, 1980,
"to defermining maximum earthquake magnitudes is to assumeé that
a fraction of the total length of a causative fault will rupture "
(or has ruptured in the past historic earthgquakes). "Since the
fraction of the fault that is assumed to rupture varies over a
wide range, Dr. Slemmons reviewed the world-wide data for strike

slip faults to determihe the fraction of total fault length

.that has accompaniéd earthqukaes of Ms=6 or greater (Appendix E).

The mean of the highest percentage for each fault was determined . =
to be 22 percent of the total length of strike-slip faults. Dr.
Slemmons applied this method to the 0ZD, aséuming that the zone

extends from the Santa Monica Fault to the San Diego Bay area.

. Based on a totalvlength of 200 km, and assuming the mean fractional

rupture length of 22 percent (44 km), a méximum magnitude Ms=

6.9 is obtained. Using the fractional rupture length correspond-.

ing to the mean plus one'éigma of 30 percent (60km) a maximum

magnitude of Ms= 7.1 results."
"However, Gréene and others (1979) define the 0ZD
as a discrete belt that extends at least 240 km from near the

Santa Monicé Mountains into Baja California...The USGS in their

1972 report tq'the AEC (NRC) concluded that the 02ZD appears to




extend southeastward to at leést the Mexican bordér and 1is
at least 240 km in length." :

"Dr. Slemmons indicatgé a possible connection of
the 0ZD with the Coronado Banksgfégl%,and ultiﬁately to the
Agua Blanca Féult. If such a.cénneétion exists, the 02D
would be 247 km 16ng where it cohnectéd with the Coronado
Banks Fault, and 300 km long where it extended to the
"Agua Blanca Fault; Assuming“the¥meangfractional rupture
length (22 per cent of the faultvlength), the respective
earthquake magnitudes wduld be Ms= 7.0 and Ms=7.1. The
mean plus ohe.sigma fractional rupﬁure length (30 per cent of
the fault length) results in estimated magnitude of Ms=7.2
and Ms= 7.3, resééctively."

Intervenors agree with the statements in the SER
describing Dr. Slemmons' method of determining the maximum
earthquake magnitudes by assuming that a fraction of the
total length of a causative fault ruptures during an.earth-
quake on that fault.

Thus, Intervenors contend that the geomorphic
expressions and other geologic evidence on the 0ZD that
cbuld have resulted from ground motions related to an
earthquake onthe 02D of Magnitudes 6.5, 7.0, 7.5, and
8.0 exists in the mapped length of geomorphic expressions,
geologic evidence, and mapped subsurface zones of deformation
offshore on the 02ZD. | '

When you use Dr. Slemmons' methodology and assume
that the 02D is continuous at depth with the Agua Blanca
Fault Zone, the entire length of the zone is in excess of
'390 kilometers, which yields magnitude estimates in excess !
of M 8.0. Also considering the possibility that the Agua
Blanca is structurally related to the plate boundary
spreading centef'in the Gulf of California, the Agua Blanca
could be a major structural element in the plate boundary,
which would résult  in magnitudes estimates in excess of M.

8.0, becausé of the effect of plate tectonics.
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There is geologlc evidence supportlng the continuation of the
0ZD-~ Rose Canyon Fault Zone offshore to a structural relation
ship w1th the Coronado Banks anq‘Agug Blanca Fault Zones.

Kennedy and Welday (1980)

have mapped three ;trénds of the Rose Canyon

Bault Zone which continue offshore to the west of the San.
Diego Bay, .and are named the'Spanish Bight Fault, the
Coronado Fault and the Silver Stiand Fault .- These faults
are en enchelon wrench faults and these faults apparently
form a structural relationship between the 02D and the
Agua Blanca Fault Zone. They firso seem to intersect offshore
from be Mexican American Eorder or to the south of the border.

' A northward continuation of the Agua Blanca Fault
has been shown by Legg and Ortega (1978f and by Krause (1965).
There seems to be a large clustering of seismic activity on
the Agua Blanca Fault‘offshroe near Phnta Salsipuedes. "This
cluster of epicenters is dominated by an earthquake swarm
occuring in April 1968 compriséd of four events with
magnitudes between 4.0 and 4.5 and many smalier events".
(legg, 19805. |
| Historic seismictiy records indicate that the
Newport-Inglewood-02D Fault Zone experienced earthquakes
of approximately 6.5 in 1800, 1812, and 1933. However,
there are no Holocene geomorphic expressions or other
geologic evidence remaining to document those ground
motions that resulted from these earthquakes on the 0ZD,
even as recently as 1933.

On thé offshore portions of the 02D, the.geomorphic
éxpressions and geologic eveidence near the surface of the
ocean bottom, including the surficial offshore materials _
near San Onofre, are su.ch that plastio deformaton conceals
the effects of the earthquakes of Magnitudes 6.5 to 8.0 which
have occurred in the past on the 02D, in terms of shallow
geologic features. The fact that ocean waters cover the o
offshore porfions of the 02D tends to obscure the geologio
.evidenoe near the surface. Thus it is necessary to rely on
other evidence for determining tho geologic evidence at

- depth, such as the offshore seismic reflection proflllng

methods used by the Applicant, USGS, CDMG, et al.
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(b) The NRC Staff Geosc1ences Branch SER, issued on
Decemberxr 31, 1980, including Appendlx E by Dr. Slemmons;

;f1981 "Scenarios of

the USGS Open File Report # 81- 115
Possible Earthquakes Affectlng Majcr California Populatlon
Centers, with Estimates ofAInten51ty and Ground Shaking";
"Implications of Fault Patterns of the Inner California
-BOrderlaﬁd'between San Pedro and San Diego, by Greene, etal.,
1979, published by the San DiegovAssociations of Geologists

for the Geological Soceity of America, in November, 1979, in a
book entitled_"Earthqﬁakes and Other Perils in the San Diego
Region”; that book also contained rhe following three reports,
"Faulting Offshore San Diego and Northern Baja.California"by
Mark R. Legg and Michael P. Kenpedy; "Active and Potentially
Active Faults: San Diego County and NOrthernmost Baja Cal.,"

by Gordon Gastil et al; "Seismicity and Tectenics of the

Inner Continental Borderland of Southern California and Northern
Baja California Mexico" by Mark R. Legg, Master's Thesis, 1980,

. UCSD-SIO-IGPP; plus all documents cited in Intervenor's Answers
to Interrogatcry no. 24 (b) dated February, 198l1l; plus research
by Mexican scientists at.CICESE in Ensenada, Baja, Mexico,

regarding the'offshore extensions of the Agua Blanca Fault Zone,

between Ensenada and Tijuana, Mexico. ) ™
(c) The authcrs:cf the reports listed in 2 b above.

(4) The authors of the reports listed in 2 b above.

(d) (1) The witnesses are expected to testify to the basis

of the fects and opinions as stated in their published docu-
ments and communications listed in 2 b above plus any facts

‘and opinions which may develop during additional new research
between now and the ASLB hearings.

(d) (ii) The witnesses are expected to testify to the factual
and theoretical basis, as well as other grounds, for each
opinion summarized in the dccuments and communications listed
'in 2 b aboveiplus any new research between now and the hearings.
. (e) ' There are no specific events upon which this response
-ané concention are based, other;than the numerous earthqguakes
which have beec recqrded and noted in the historical seismicity-
records regarding the 0ZD and other Sourhern'California and

Baja fault zones.
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VERIFICATION

RICHARD J. WHARTON, declares

1. That he is cé&hgei for Intervenors, F.O.E. ET AL.
in this proceeding, - ‘11 o

2. That he is authorized by Intervenors to execute

and verify the foregoing "INTERVENORS ANSWERS TO THIRD SET OF

INTERROGATORIES PROPOUNDED-BY SOUTHERN CALIFORNIA EDISON".

3. That he is informed and believes and upon such

information and belief affirms that the foregoing "INTERVENORS

ANSWERS TO TﬁIRD SET OF INTERROGATORIES PROPOUNDED BY SOUTHERN
CALIFORNIA EDICATION".is true and correct. |

| I declare under penalty of perjury that the foregoing
is true and correct. |

Executed March 18, 1981 in San-Diego, California.

\ Mdvd’/\{ ~ ] »W—’

RICHARD J. WyARTON Attorney
for Intervenors,
F.O0.E., ET AL.




. : . RELATED CORRESPONDENSS -

CERTIFICATE OF SERVICE

I hereby certlfy that on.the 18th day of March 1981, a
copy of the foregoing INTERVENOR, F O E. ET AL. ANSWERS TO INTERRO—
GATORIES PROPOUNDED BY SOUTHERN CALIFORNIA EDISON, Attorney,
RICHARD J. WHARTON was served upon each of the following by depo-
siting in the ﬁnited States‘mail,ffirstfclass,'postage prepaid,
addressed as follows: |

Ivan W. Smith, Esqg., Chalrman
Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dr. Cadet H. Hand, Jr., Member
Director, Bodega Marine Laboratory
University of California

P.O. Box 247

Bodega Bay, CA 94923

Dr. Emmeth A. Luebke

Atomic Safety Licensing Board Panel
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Lawrence J. Chandler, Esqg.

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

Janice E. Kerr, Esqg.

J. Calvin Simpson, Esq.

Lawrence Q. Garcia, Esq.

California Public Utilities CommlsSLOn
5066 State Building

San Francisco, CA 94102

David W. Gilman

Robert G. Lacy

San Diego Gas & Electrlc Company
P.O. Box 1831

San Diego, CA S92112

James H. Drake, Vice President
Southern California Edison Company
P.O. Box 800 _
2244 Walnut Grove Avenue

. Rosemead, CA 92770




John R. Bury, General Counsel
Charles R. Kocher, Esq.

James A. Beoletto, Esqg.w

Southern California Edlson Company
P.O. Box 800

2244 wWalnut Grove Avenue:“”ﬁ
Rosemead, CA 91770 k

Alan R. Watts, Esqg.
Rourke & Woodruff

- California First National Bank Building

1055 North Main Street, Suite 1020
Santa Ana, CA 92701

Mrs. Lynn Harrls chks
GUARD

3908 Calle Ariana

San Clemente, CA 92672

Mr. Lloyd von Haden
2089 Foothill Drive
Vista, CA 92083

Atomic Safety and Licensing Board Panel
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Docketing and Service Section
Office of the Secretary

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

David R. Pigott, Esqg.
Chickering and Gregory ' o
Counsel for San Diego Gas and Electric Company
and Souther California Edison Company
Three Embarcadero Center, 23rd Floor
San Francisco, CA 94112
‘and
2501 M.Street N.W.
Suite 560
Washington, D.C. 20037

Phyllis M. Gallagher
1695 West Crescent Avenue

Suite 222
Anaheim, CA 92801

Dated: March 18, 1981 /{Aly/ﬂ M
. | RICHARD J. RTON, ACtorney
for Intervemor
FRIENDS OF(/THE EARTH, ET AL.




