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Edmund G. Brown, Jr., Governor of the State of Cali ornia

("Petitioner" ), a participant in this proceeding as representative

of an interested state, submits this brief in support of Exception
'I

Number 45 filed by Joint Interveners on October 15, 1979. Section

2.715(c) of the Nuclear Regulatory Commission's regulations autho-

rizes representatives of an interested state to file exceptions

pursuant to 10 C.F.R. 5 2.762. This provision necessarily in-

cludes authorization to file a brief in support of exceptions.—1/

In the event that the Board does not agree that this brief

may be filed pursuant to Sections 2.715 (c) and 2.762, Petitioner

requests that, in the alternative, this brief be considered

amicus curiae under Section 2.715(d). In such case, Petitioner

accordingly moves this Appeal Board to grant Petitioner leave

Section 2.762(b) authorizes Petitioner to file this brief
30 days hence. However, in light of the importance of
the matters discussed herein, and Petitioner's desire to
expedite the Board's review, this brief is filed today to
permit other participants a meaningful opportunity to
respond.
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to file this brief for the following reasons: Petitioner
desires to advise this Appeal Board of a serious factual and

legal deficiency in the Partial Initial Decision and rationale-
of the Atomic Safety and Licensing Board ("ASLB"). It is
clearly in the public interest to place before this Appeal

Board the views of the elected cnief executive of the state in
which the subject. nuclear power plants are proposed to operate.

Petitioner has reviewed the evidence of record in this
proceeding and finds a serious deficiency with significant
implications for the public health and safety, namely: the ASLB

has failed to consider meaningfully the important subject of
seismic focusing and high stress drop. This subject must be

substantively analyzed before a sound decision can be reached

by the Nuclear Regulatory Commission ("NRC") on the crucial
seismic-related safety issues presented in this proceeding.

In particular, it is essential that there be a realistic model

of ground motion resulting from a rupture propagating on the

Hosgri fault, including the effects of focusing and the possi-

bility of anomalously'igh stress drop.

The Partial Initial Decision and ASLB Proceedin are Deficient
for ailin to Consider heanin full tne Sub'ect of Seismic
ocusin and Ei h Stress Dro

Petitioner submits this brief in support of Joint Inter-
venors'xception Number 45, which cites the ASLB's failure
to accept as significant the testimony of Dr. James N. Brune

concerning seismic focusing. At page 61 of the Partial Initial
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Decision, the ASLB concludes that such testimony is "not of
design or analytical significance for the Diablo Canyon Plant."
This conclusion has no support in the evidence of record. Zn

fact, the terse discussion of this matter by the ASLB fails to
include a factual or logical predicate for the ASLB's conclusion.

Seismic focusing is a special near-field earthquake ground

motion effect which may be experienced at a site towards which

fracture propagation progresses. Such focusing can cause local
amplification of the ground motion associated with the earth-

quake. This is a crucial consideration in nuclear power plant
design, because such focusing can significantly increase the

spectral components of ground motion employed as input to the

seismic design of critical structures. At the Diablo Canyon

nuclear plant, seismic focusing and high stress drop could be

operative during a major seismic event (M 7.5), such as the Safe

Shutdown Earthquake (SSE). indeed, such an event has been asso-

ciated with the Hosgri fault zone, which is only 4-5 kilometers

from the plant. Another condition which may be operative is
anomalous high stress drops as compared with average values.

Seismic focusing and high stress drop have been discussed,

in this proceeding on two occasions. They were discussed first in
written testimony presented to the Advisory Committee on Reactor

Safeguards (ACRS) by Dr. James N. Brune on June 23, 1977. ln

this statement, Dr. Brune outlined the difficulties of estimating

the maximum accelerations and velocities for the Diablo Canyon

site if a M 7.5 event were to occur along the Hosgri fault.
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These difficulties arise from both the lack of real data upon

which to base such decisions-'nd the lack of knowledge of2/

relevant parameters (stress drop, rupture velocity, etc.)-3/

necessary to theoretical modeling of near-field effects in the
7.5 range. From both of these standpoints —data and parameters

for modeling —Dr. Brune concluded that there is little basis
for confidence that the values of acceleration and velocity
presented in the USGS Circular 672 would not be exceeded, perhaps

even by a factor of two, at the Diablo Canyon site if the Hosgri

type earthquake were to occur.—4/

Seismic focusing was discussed the second time on

January 9, 1979, when Dr. Brune appeared in this proceeding as

a subpoenaed witness. At that time, Dr. Brune stated that for
large earthquakes, accelerations and velocities could exceed 2 g

acceleration and 200 c/sec velocity.— He concluded that the5/

evidence of record included reasonable estimates of probable

ground accelerations, but that those estimates did not represent

the maximum possible.— Dr. Brune also presented supportive6/

data for acceleration values greater than those presented in

"Statement to ACRS", (June 23, 1977), Brune, James N., p. 3

Ibid.3/

4/

5/

6/

Ibid.
Transcript, p. 7923

Transcript, p. 7925
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USGS Circular 672.— Dr. Brune stated that the phenomenon of7/

seismic focusing (directivity) has been verified, and that its
effects are understood generally.— He stated that other sci-8/

entists have reported this phenomenon and have suggested that
ignoring the problem of fault rupturing and resulting seismic

focusing would be imprudent.—

On re-cross examination (Transcript, pp. 8143-8145)g

Dr. Brune stated that he could not now assign a probability to
the likelihood that seismic focusing effects would be associated
with ground motion at the Diablo Canyon site in the event of the
Safe Shutdown Earthquake generated by the Hosgri fault zone.

Nevertheless, Dr. Brune testified that accelerations greater than

1 g may be common very close to large earthquake sources. Thus,

he concluded,

Although there may be factors operating to make
such large accelerations and velocities less
likely, such limiting factors are not established
by our present data base and theoretical under-
standing. Near source recordings of earthquake
strong motion are still very limited, but never-
theless, accelerations greater than 1 g have been
recorded three times and velocities greater than
100 centimeters per second once. (At page 7935,
lines 12-18) .10/

Transcript, pp. 7927-79287/

Transcript, p. 79308/

Transcript, p. 79309/

10/ An acceleration greater than 1 g was recorded in the
October 15, 1979 Imperial Valley earthquake. Thus,
accelerations greater than 1 g have been recorded four
times.





6.

Therefore, it is clear that if seismic focusing were operative
at the Diablo Canyon site, greater free-field ground motion

could result at the site than has been considered in this pro-
ceed'ng. Surel, this is a matter central to the sa e o eration
of the Diablo Canyon lant, and the si nificance of seismic

focusin in this roceedin should be be ond doubt.

Other than Dr. Brune's statements, no testimony on seismic

focusing was placed before the ACRS or the ASLB. The presenta-
tions of the USGS, — >1RC staff, — and applicant — did not11/ 12/ 13/

address this subject. Accordingly, Dr. Brune's testimony stands

unrebutted in the record upon which the ASLB issued its decision.
The ASLB Partial Initial Decision discusses Dr. Brune's

testimony and seismic focusing in the following conclusory. terms:

"Considering all of the evidence, the Board is of the opinion

that the speculated higher values postulated by Dr. Brune are

not of design or analytical significance for the Diablo Canyon

Plant." (Decision, page 61). Petitioner submits that the ASLB's

conclusion is totally without support in light of the unrebutted

evidence which indicates that seismic focusing and high stress

drop —at some yet undefined level of probability —may, indeed,

be a serious problem. While the evidence at this point may be

inconclusive, the reason is that the ASLB and participants in the

Testimony of James F. Devine.11/

'Testimony of J. C. Stepp, R. B. McMullen and R. B. Hoffman.12/

Testimony of N. N. Newmark.13/





hearing did not develop- the record required following Dr. Brune'.s

testimony. In essence, the necessary data could have been de-

veloped on the record, but the simple fact is that no one assumed

the burden of going forward and the ASLB failed to join the issue.—
In point of fact, there is no evidence which would support

the ASLB's conclusion that seismic focusing and high stress drop

effects "are not of design or analytical significance for the

Diablo Canyon Plant." Indeed, when Dr. Brune testified that he

could not assign a probability to the 1'kelihood of seismic

focusing at Diablo Canyon, his testimony in effect underscored

as the ASLB has apparently done —that the absence of a readily
available data base upon which to assign probability means that
the probability is low. Nor, on the'other hand, can it be assumed

that the probability is high. Rather, it can only be concluded

that seismic focusing and high stress drop are significant con-

siderations that must be analyzed in order to determine whether

their probability at the Diablo Canyon site poses. unreasonable

risks to the affected public health and safety.

14/ The Licensing Board has a duty to require evidence on
and resolution of significant safety, issues of which it
becomes aware in an operating license proceeding. 10
C.F.R. Part 2, App. A, 5 VIII(b). See also Vermont
Yankee Nuclear Power Cor . (Vermont Yankee Nuclear Power
Station) g ALAB 138I 6 AEC 520 at 524 25 (1973) Vermont
Yankee Nuclear Power Cor . (Vermont Yankee Nuclear Power
Station), ALAB-124, 6 AEC 358, 362 (1973). The Licensing
Board's duty includes the power to raise sua ~sonte any
significant safety issue. See- Consolidated Edison Co.
of N. Y. (Indian Point, Units 1, 2 and 3), ALAB-319,
NRCI-76/3 188, 190 (1976).
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Accordingly, any reading of the evidence of record-

concerning seismic focusing justifies only three conclusions:

(1) The issue of seismic focusing and high stress
drop is crucial to the safety of the Diablo

Canyon plant;
(2) The evidence before the ASLB on seismic focusing

and high stress drop is inadequate to support a

conclusion that seismic focusing has no sig-
nificance for the Diablo Canyon plant; and

(3) The importance of seismic focusing and high

stress drop and of their potentially serious

implications for the safety of the Diablo Canyon

plant requires that an adequate analysis and

evidentiary record be developed to support a

reasoned decision.—15/

15/ The law is clear that, contrary to the instant case,
the findings and initial decision of the Licensing
Board must be supported by reliable, probative, and
substantial evidence. 10 C.F.R. 5 2.760(c). S'ee,
e.g., Pacific Gas and Electric Co. (Diablo Canyon
Nuclear Power Plant, Unxt 2), 8 AEC 1184, 1187 (1975);
Vir inia Electric and Power Co. (North Anna Power
Station, Unz.ts 1, 2, 3 and 4, ALAB-256' NRC 10 14
at n. 18 (1975) . The Licensing Board must set forth
a factual and logical foundation for its ruling. See,
e.cC., Cincinnati Gas and Electric Co. (William H.
Zimmer Nuclear Power Station), ALAB-305, NRCI-76/1
(1976); Northern States Power Co. (Prairie Island
Nuclear Generating Plant, Units 1 and 2, ALAB-104,
6 AEC 179 at n. 2 (1973).
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The Issue of Seismic Focusin and Hi h Stress Dro Should be
Remanded to the ASLB for Hearin

Petitioner recognizes that the ASLB has closed the record
on seismic issues. Petitioner further recognizes, however, that
seismic focusing and high stress drop present a critical issue

that has been given no meaningful analysis in this proceeding.

Therefore, in order to provide the NRC and the public with the

required assurance of safety at the Diablo Canyon plant, Peti-
tioner believes that this Appeal Board must remand the issue of
seismic focusing to the ASLB for appropriate hearing. Once

remanded, seismic focusing should be treated with the thorough-

ness required by NRC regulations, and each participant, should

be required to go forward in accordance with the procedural

obligations of the regulations. The State of California is
prepared to cooperate fully in the remanded proceeding and to

introduce technical data pertinent to the ASLB's consideration

of seismic focusing.

The State of California proposes to contribute to the re-
manded proceeding by performing a state-of-the-art study of
seismic focusing and general ground motion induced by the Safe

Shutdown Earthquake on the Hosgri fault system. This work has

not been performed by any other participant in this 'proceeding.

The State believes that this study will require approximately

six months.

The State's investigation will include comprehensive

computer modeling of the Safe Shutdown Earthquake on the Hosgri
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fault system and will characterize the free field ground motion

at the Diablo Canyon site. This investigation will provide the
ASLB with the analytical results and insights recommended to
the'ACRS in 1977 and 1979 by Dr. Brune. Although such analyses

were technically feasible in the recent past, there was no com-

prehensive model with which to make the desired calculations.
Since January 1979, when Dr. Brune was subpoenaed to appear be-

fore the ASLB, several consulting organizations have completed

development of the necessary computer software. The State of
California proposes to contract for the employment of this soft-
ware.

Petitioner believes that the goal of the remanded ASLB

proceeding on seismic focusing should be to characterize the

free-field ground motion at the Diablo Canyon site resulting
from the occurrence of the Safe Shutdown Earthquake on the Hosgri

fault zone and to determine the technical effects and implica-

tions of this finding on the safe operation of the Diablo Canyon

plant. The ground motion modeling performed by the State will
use the following.parameters:

(a) Total stress drop associated with the SSE;

(b) Characterization of the Hosgri fault zone geometry;

(c) Aspects of the faulting process, which include

spatial and temporal characterizations of such

items as the distribution of stress concentra-

tions along the fault and the velocity of frac-

ture propagation;
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(d) Appropriate characteristics of the earth's crust
between the earthquake source and the reactor
site; and

(e) Characterization of geological characteristics
of the site, including layering, velocities,
thicknesses, rigidities.

As part of its objective role in modeling the ground motion
on site in order to provide an independent and rigorous assess-
ment of the Diablo Canyon siting criteria, the State will apply
the most geologically and geophysically plausible values to the
above parameters. These selections will take into account all
available data.

An added benefit of the State's study could provide the
opportunity to compare principal model parameters and resulting
ground motion characteristics generated to describe the Diablo

Canyon site with data from the August 6,= 1979, Gilroy (Coyote Lake)

earthquake and the October 15, 1979, El Centro earthquake. These

recent. and reliable empirical data sources include information
on stress drop, the faulting process, and unprecedented extensive

strong motion records. The State's analysis will provide a.

spectrum of the free-field ground motion appropriate to charac-

terize effects of the SSE at the site. lt will also demonstrate

the sensitivity of site response characteristics in principal
model parameters.
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Conclusion

It is the conclusion of the State of California that the
ASLB erred in prematurely discounting the significance of seismic
focusing and high stress drop. Petitioner believes that the sig-
nificance and implications of these matters at the Diablo Canyon

site should now be squarely addressed by the ASLB as a central
licensing issue. It appears inconsistent for the ASLB, on the
one hand,to discount the significance of seismic focusing and

high stress drop in increasing peak acceleration and, on the

other hand, to accept the influences of the Tau effect and

random wave motion which are claimed to reduce the peak accel-
eration.—16/

The issue of seismic focusing and high stress drop should

have been properly addressed at an earlier stage of this proceed-

ing. Indeed., once it became clear to the ASLB that. Dr. Brune's

testimony sharply raised this issue, the correct course was for
the ASLB sna ~s onte to call for the presentation of necessary

evidence and analysis or, at the very least, to rai'se the issue

for procedural resolution among the participants. Having failed
to do this, the Appeal Board and the public now confront an evi-
dentiary record which is factually incomplete and legally deficient.

16/ Partial Initial Decision, pp. 70-73. The Tau and random
motion effects were proposed by the applicant's witnesses
Newmark and Blume to reduce the peak acceleration on-site
from 0.75 g to Oe4 g.
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Accordingly, there appears only one course available to this
Appeal Board: to remand the seismic focusing issue to the ASLB

for appropriate hearing. This hearing should include full con-

sideration of a realistic model of ground motion resulting from
a rupture propagating on the Hosgri fault, including effects of
focusing and the possibility of anomalously high stress drop.

Therefore, Petitioner respectfully reauests that this
Appeal Board remand the issue of seismic focusing, in the context
discussed above, to the ASLB for hearing, and that the Board

refrain from ruling on related exceptions to the ASLB Partial
Initial Decision until such time as the remanded ASLB hearing
is complete and properly before this Board.

Respectfully submitted,

Herbert H. Brown
HILLg CHRISTOPHER AND PHILLIPS ~ P ~ C ~

1900 M Street, N. N.
Washington, D. C. 20036

J. Anthony Kline-
Legal Affairs Secretary
Governor's Office
State Capitol
Sacramento, California 95814

Attorneys for Edmund G. Brown, Jr.,
Governor of the State of California

December 7, 1979
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