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REPORT OF THE EVALUATION OF MAXIMUM EARTHQUAKE
AND SITE GROUND MOTION PARAMETERS
ASSOCIATED WITH THE OFFSHORE ZONE OF DEFORMATION
SAN ONOFRE NUCLEAR GENERATING STATION

0.0 SUMMARY

Detailed geologic, seismologic and earthguake engineering
analyses and reviews have been completed for the San Onofre site
to estimate the maximum earthgquake magnitude that may be
associated with the hypothesized offshore 2zone of deformation
(0ZD) (Figure 1), and the maximum ground motions that may be
instrumentally recorded at the site during the maximum
earthquake.

The PSAR and FSAR for SONGS Units 2 and 3 have presented
extensive data regarding the geology, seismicity, and response
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characteristics of the site. Although no earthquake magnitude

was estimated for the <controlling earthguake source, a
tonservatively large earthquake was postulated for a fault 8
kilometers (5 miles) offshore from the site. As a result of
these earlier studies, the Atomic Energy Commission (AEC) and its
Consultants agreed to a 2/3g design basis earthquake (DBE) and
the spectral shape documented in their 20 October 1972 Safety
Bvaluat ion Report (SER).

Certain geologic models and assumptions have been defined by
either the applicant or by the regulatory agency in the past and
Sre important when estimating earthquake magnitudes. Based on
the usgs and NOAA reports appended to the SER, the AEC concluded
that the Newport-Inglewood zone of deformation (NIZD), the South
::::z Offshore zone of deformation (SCOZD), and the Rose Canyon

Zone (RCFZ) cannot be disassociated and that they form a



| O Wood\:}rd-C!yde Consuitants

linear zone of deformation hypothesized to extend 240 kilometers
(145 miles) from the Santa Monica Mountains south to Baja
california. This zone, referred to as the hypothesized offshore
zone of deformation (0ZD) is about 8 kilometers (5 miles) west of
the SONGS site. 1t was assumed to be capable of an earthguake
having a magnitude commensurate with the length of the zone. -The
AEC further concluded that the hypothesized 02D, as gercribed in
the SER, would be the source of the DBE, and that the ground
motions at the site from that earthquake would be accommodated in
design by the 2/3g DBE and the spectral shape proposed in Section
2.5.2.6 of the FSAR.

The applicant concurs that the 2/3g DBE and spectral shape will
accommcdate potential effects of earthguake shaking at the site.
The applicant suggests, however, that the hypothesized 0ZD is
composed of three structural entities from north to south: the
NIZD, the SCO2ZD, and the RCFZ. Interpretation of geologic data
indicates that the hypothesized 02D is not continuous and,
therefore, not capable of large earthquakes. A conservative
approach was taken when evaluating site ground motions, in that
the hypothesized 0ZD was considered as a whole, and capable of
generating significant earthquake shaking at the site. This
approach led to the development of the 2/3g DBE and spectral
shape documented in Section 2.5.2.6 of the FSAR.

It is the purpose of the present study to estimate the maximum
Potential earthquake magnitude on the hypothesized 02D, to
eStimate the associated maximum instrumentally recorded ground
QOtion values and to compare these values with the design basis
Parameters, e approach taken in this study 1is to model the
hYPothesiZed 02D according to the characteristics of the known-
©apable NIZD to the north,
:::'N;tUGy concluded that the maximum magnitude associated with
iD is estimated to be M 6-1/2. This conclusion is based on
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an analysis of the geologic and seismologic environment of the
nypothesized 0ZD and 1its similarity to other southern California
faults, and on an empirical relationship between fault slip rate
and earthguake magnitude. The conservatism of the above
estimated maximum magnitude for the hypothesized 02ID is
demonstrated by the lower seismicity, the lower degree. of
deformation, and the lower stress environment of the hypothesized
02D compared to the NIZD. Given the estimated maximum earthguake
magnitude of 6-1/2, the known local soil conditions at the San
Onofre site, and the regional tectonic setting, 56 earthguake
records were selected to correspond closely to the conditions of
the estimated maximum earthquake and analyzed to develop
instrumental mean (average) and B4th-percentile response spectra.
A comparison between the computed B4th-percentile spectrum and
the design spectrum shows that the design spectrum exceeds the
instrumental spectrum at all periods.
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DEVELOPMENT OF MAXIMUM MAGNITUDE FOR THE OZD

1. Develop tectonic setting relating the OZD to the San
Andreas and other faults using physical parameters.

2 Discuss conventional methods to develop maximum
magnitude and compare them to slip rate to assess the
most appropriate way to describe the relative activity
of the 072D to other faults in the Southern California
area.

3. Discuss the physicil model of why slip rate versus
maximum maanitude is viable for guantatively assessing
maximum magnitude.

4. Present the results of a careful analysis of the slip
rate data used in the empirical treatment of the slip
rate-maximum magnitude relationship showing the best
estimate developed in the June report and what
carefully evaluated extremes in the data range would
yield.

Se Develop a revised maximum magnitude-slip rate bounding
line using a conservative interpretation of the data
presented in 4.

6. Examine the NIZD as a model for the OZD for developing
the maximum magnitude for the 0ZD. .

7. Present a detailed statistical evaluation of the
maximum magnitude-slip rate bounding line indicating
the compatibility of the bounding line with the
empirical data based on the observation period and the
number of faults considered.

8. Evaluate the conservatism of the selected maximum
earthquake for the O0ZD by comparing the estimated
affects of such an earthquake (based on conventional
relationships of surface rupture and displacement
versus magnitude) to obhserved displacement and other
geologic evidence of faulting.

OZD —» OFFSHRE Z2owWE OF DEFORmATIIOAN
MIZD ~* NEWPORT-INGLE WoOD CovE OF DEFORmATION
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DEVFLOPMENT OF SITE GROUND MOTION PARAMPTERS

summarize the work in the June 1979 report showing
attenuation with distance of instrumental peak
acceleration and response spectra.

Discuss the way in which the data were treated and
compare with data treatment in USGS Circular 795.

Present the results of the extended source-path-site
model examined since the presentation in September.
The extended modelling incorporates empirical data from
the Coyote Lake earthguake and the previously used
Horse Canvon earthquake as well as keying on empirical
data attenuation for M 4.5 to M 6 earthquakes and using
a more site specific model.

Present the results of the 15 October 1979 Imperial
Valley instrumental peak acceleration attenuation data.
Specific comparisons will be made between the Imperial
data and all soil sites (Appendix I of June report) and
SONGS site specific data.

Discuss the effects of directivity and stress drop on
the ground motions.

Present data on the effects of magnitude on peak
acceleration both from the empirical data available and
the modellina work.

Present the estimated maximum peak instrumental site
accelerations consistent with the results of 4 and 6
and on the revised maximum magnitude from the slip
rate-maximum magnitude work.

Present the progress of the work on instrumental
response spectra for the revised maximum magnitude.
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