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THE BOARD ERRED IN FORECLOSING THE ISSUE OF THE CAPABILITY

SAULT AND

A. The Licensing Board Erred in Foreclosing the Issue of the
-apability of the Cristianitos Fault.

On pages 20 to 21 of their Partial Initial Decision (herein "PID"),

the Board reveals a grave mistake made at the licensing hearing. First,
the Board holds that "if the Cristiaiitcs were shown tu be a capable
fault, 1t would certainly be significant, and perhaps crucial, to the
safety of the San Onofre faclility." (PID, p. 20) Two sentences later,
the decision notes that at the hearing, "the Becard determined that the
prior oppeortunity to litigate the capability of the Cristianitos at

the construction permit stage foreclosed the relitigation of that
question in this...proceeding...”" (PID, p. 21).

The Board adopted a concept of "Foreclosure" which is based upon
the guldelines of res judicata/collateral estoppel (Tr. p. 5191), and
2xcluded evidence which was offered by Intervenors and closed the door
on any further evidence regarding the issue of Cristianitos’ capability.
This was done despite the fact that the factual situation had changed,
the Cristianitos capability had not and could not have been litigated
at the constructicn permit hearing (CPH) in 1973, the applicants and
the Board both walved the objection, and public policy requires
therough examination of this issue.

The record and the applicable law --discussed below=- show
the Board misused this concept based upon res judicate and
ral estoppel in foreclosing any consideration ¢f the Cristianitos

ot
o 3

r

a

¥
O

a
issue. The Board also erred in striking the evidence presented by

'J
'4
ot
17

. Simons and Mr. Legg in reference to the Cristianitos. (See Tr. p.
5187=9€ and 5313-14) The most distressing thing, however, is that

e Board used an erroneous procedural technicality, not only tc Keep
out certain evidence regarding the Cristianitos fault, but also to

eliminate any consideration of an issue that the Becard itself finds



~nd
- -

"{s cruclal to the safety of the San Oncfre fa
It defies reason to issue an operating license without ever

1 "

.

laal

considering or litigating the issue of the ca

closest to the 3an Onofre facility. (Note: he Cri

is less than 1,000 yards from Unit #2).

This issue was not litigated at the construction hearing, and
the Board prevented its litigation at the Operating License Hearing.
The Appeals Bcard should remand the matter to a new licensing board

sc that this crucial issue can be litigated once and for all.

2. The Necessary Reguirements for Invoking Res Judicata
(Foreclosure) to wit, That The Matter Has Been Litigated or Could
Have Been Litigated, and There is Identity of Parties, Have Not
Been Met.

The Licensing Board applied "foreclosure"”, based on res
judicata, toc the issue of the capability of the Cristlanitos Fault.
The problem -- recognized by the Board on p. 24 of their decision ==
was the lack of a prior adjudication of the capability of the fault
and lack of identity of parties. The Board notes that the capabllity
of the Cristianitos was not at issue in the construction permit
nearing. It states "no contention was ralsed and no explicit findings
were made about the Cristianitos. The single seismic contenticn con-
cerned the ground vibrations to be anticipated from the 0ZD." (PID,p.25).
The Board holds that "Clearly, the capability of the Cristlianitos
could have been litigated at the construction permit stage. . ." (PID,
p. 25). This finding, however, is in error.

The following sections regarding the change in factual circu=--
stances discuss the new information which has become avallable since
the CPH in 1373. Given the improved locating techniques and the

number of 2arthquakes recorded on and about the Cristianitos fault

373, the issue of capability could not have been fully litigated
The Board alsoc recognizes that there is no identity of partiles

here. The present Intervenors were not Intervenors in the CPH and had

4) .,

L)

no opportunity to litigate the issue. (3ee PID, p. 23 and
Clearly, the issues of the capability of the Cristianitos faul
were not litigated at the CPH and could not have been fully litigated




at that time, and certalnly could nct have been litigated by the
present Intervencors.
As stated in Philadelphla Ele Co., al (Peach Bottem

omic Power 3tation, Units 2 and 3) 13 NRC 487, 488 (13981) "Parti-
cipants in a proceeding cannot be held bound by the record adduced
in another proceeding to which they were not parties." This require-
ment of identity of parties for invoking res Judicata or collateral
estoppel is further addressed in Consolidated Edison of New York
(Indian Points, Units 1, 2, and 3) 76/1, p. 1, p. 5 (197€), where
the Board states "There are no principles of res judicata or collateral

estoppel which could make legally binding upen them any decision which
we reach on factual issues in this proceeding if they do not partici-
pate here."

In the present case, the Board is attempting to bind the present
Intervencrs to actions other parties did not take, and to foreclose an
issue because a previous Intervencr did not litigate the issue. This 1is
a legal absurdity which should not be sanctioned by the Appeals Board.

C. The Testimony of Richard Simons Does Have Probative Value

Regarding the Capability of the Cristianitos Fault, and Should Have
Been Included in the Record.

The Board held that the evidence presented by Richard Simons

had no probative value. This was one of the bases for excluding the
avidence (p. 17) The analysis of the reasons given by the Board for
finding no probative value illustrates the error of the decisicn.
The reasons given were:

a. "sketchy qualifications in a report”

b. "superficiality and questiocnable accuracy of his...
aviderce" and

a. "Mr. Simons' demeancor on cross-examination." (See PID,p. 183)

1. Qualifications as an expert witness.
" or "relevant

Consideration of "academic trainin
axperience” or "some combination of these factor 23
qualifications cf an expert witness in an NRC proceeding. Pacific

3as and Zlectric Co. (Diablo Canyon Nuclear Plant) 8 NRC 567,570 (1978).




The wristen testimony of Mr. Simons shcws that his educational backe
ground is strong-- having a Bachelor's Degree from the prestigious
Massachusetts Instisute of Technolcegy in the flelds of Gecphysics and
Jeology. His relevant experience 1s very scrong -- working since 1363
at Yniversi:y of California at San Diego Institute of Geophysics and
ripps Institute of Oceanography. (Written

s

Planetary Physics, at Sc
Testimony of Richard Simons, 3iographical Sketch).
The experience at U.C.S.D. is especially important tecause

Mr. Simons was invelved in data retrieval and research of the seismicict;

O

-

cf certain areas includi Southern Califeornia (Written Testimony, p. 1).
This s what was basically done by Mr. Simons for the Licensing Hearing.
He plotted data from the Cal Tech computer regarding earthquakes in an
area around the Cristianitos fault onto a map. Then he drew the "error
pars" arocund each epicenter. This gave the area in which each of the

earthquake's epicenters could be located with 68% accuracy. (Written

'!
(L2

.

&)

|t

Testimony, p. 4)

An explanation of the work done by Mr. Simons and the informa=-
ion provided is relevant to a discussion of his qualificaticns. This
is because, "The ultimate test of a witnesses' qualification is whether

his knowledge of the matter in relation to which his opinion is sought
1s such that 1t probably will aid the trier of the question to determine
the truth." Illinois Power Co. (Clinton Power Station) NRCI 75/9 p. 579,
588 (1975). The information provided by Mr. Simons indicates that his
opinion was sought as to the seismic occurrences on and near the
Cristianitos fault. His analysis goes no further than this. And this
i1s just the type of work which he has done for the past eleven years

at U.C.S5.D. == researching the seismicity of specific areas. This
relevant experience, at a most prestigious institution, certalnly

qualifies Mr. Simons to present the testimony given to thne Board.

2. Value and Accuracy of Mr. Simons' Evidence.

The evidence presented by Mr. Simcns was not made avall-
mation in Mr. Simeons'

3

able to the Board by any other witness. The info
testimony came from a very reliable source. And the infcrmation was
relevant to a very signi fMcant issue in this proceeding. Mr. Simons'
testimony has probative value and should have been admitted.



r decision, the Board belittle
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On pages 18 to 19 of th

Mr. Simons' work. They note that the work was simplistic and could
have been done by anyone. It may be true that showing the circles
signifying the error bars did not require specilal skill. The retrieval
of the data, however, from Cal Tech.'s computer, and interpreting the
tnformation so as to find locaticns and standards of error for each
earthquake did require specilal sraining. It was this type of work

that Mr. Simons has been doing at Scripps Institute for eleven years.

Regardless of the skill required to assemble this informa-
tion, it is valuable to the Board in determining the capablility of
the Cristianitos fault. The data comes from Cal Tech, unque c¢ionably
a very reliable and accurate source, and the uncertainties in pesitioning
the epicenters are illustrated in Figure 2 of Mr. Simons' Write
Testimony. This information is not presented in any other testimony.

As can be seen by examining Figure 2 of the Written Testl-
mony, the information provided by Mr. Simons cannot be ignored. The
diagram shows that since 1932, seventeen earthquaikes have occurred
which could be placed with 69% accuracy upon the Cristianitos fault.
Since 1973, nine earthquakes could have sccurred (with 68% accuracy)
on the Cristianitos based only on its position at the surface.

For purposes 2f conservatism, given that the error bars
indicate within 68% accuracy where the earthquakes occurred, and given
that 26 error bars encompass the Cristianitos fault including 9 since
1973, it must be assumed for purposes of conservatism that those earth-
quakes occurred on the Cristianites fault.

A map showing the location and errcr bars around each epl-
senter based upon data from Cal Tech. and showing seismic activity on
and about a fault running very near to the San Onef plant meets the
standard for admissibility. This standard is found at 10 CFR 2.743 (e):
"Only relevant, material and rellable evidence which 1s not unduly
repitious will be admitted." This testimony 1s certainly relevant
to the issues of safety and the capability of the Cristianitos fault
as the Board notes on page 20 of their decision. The testimony is
also material because the issue of activity on the Cristlaniftos was
raised (as will be discussed below) by the Appiicants (Testimony of



- . |
Or. Biehler

and the Board itself (Tr. p. 3999). And it is reliable
ags noted above, It s true that two err - F

@
) 3
)

A figure "6" was misread and transcribed ontoc Figure 2 as an
e

p. UB825«6) and cne error bar was drawn cne kilometer in diameter too
large . p. 4830). Two transcribing imperfections dc not, however,
render a document unreliable, and certainly are not grounds for

gnoring the serious consequences of the information contained thereln.

| Rl

The testimony is important and should have been admitted.

3. Demeanor of the Witness.

The Board, on Page 20 of their decision, says that they
based %heir decision not to admit Mr. Simons' testimeny partly upon
his "demeanor". In Public Service Company of New Hampshire (Seaboard
Station) NRCI 76/2 p. 123 (1976), the Chairman of the Licensing Board
was replaced in the middle of the hearing. The Intervenors moved for
a de novo hearing because the new chairman would not have heard some

testimony perscnally and so could not make a Jjudgment as to the witnesses'
demeancr. The Board denied the motion saying:

We do not agree that in the instance case (a licensing
hearinz) the demeanor and conduct of the witnesses are
important in determining their ~red1bili:y. . « Rather
than weighing of perscnal credibillity of witnesses,
what 1s important is the qualifications of wi*nesses
from experience and training...(NCRI 76/2 p. 126)

The Board in the New Hampshire case was criticising the
making of decisions in licensing hearings on the basis of this "rather
ephemeral factor", as Judge Kelley calls it. (PID, p. 20).

This "ephemeral factor" may well be that, for whatever

reason, Judge Kelley took a personal dislike to the witness. This 1is
not a basis for excluding what Mr. Simons had to say about a "crucial”
issue and foreclosing the entire issue where the witness is obviously
qualified testify and testifiles that his scilentific review of the

data indicates that earthquakes have occurred on the istianitos faulct.

O

tianitos

w

D. _Evidence of Earthquakes Qccurring On and Near the Cri
Fault After the Construction Permit Hearing Constitutes a Material
=

actual Circumstances and Foreclosure is Inapplicable.
Simons' testimony gives strong showing from a rellable
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source (California Institute of Technology) of activity along the
Cristianitos fault. It is important to note tha X
270 earthquakes listed in Appendix A of Mr. Simons' Written Testimony,
62 have occurred since 1973 (the time of the CPH). Figure £
Simons' testimony alsc shows that 9 of the earthquakes occurring since
1973 could be placed upon the Cristianitos fault within 58% accuracy.
Figure 2 also illustrates th improved accuracy by which

these 303t=1373 quakes were locat2d in comparison to the earlier quakes~
The smaller error bars (circles on Figure 2) indicate the more accurate
plottings of epicenters by Cal Tech. Mr. Simons explains that after 1971
and es ially since 1975, the technclogy and methodolegy for locating
s has improved greatly. (Written Testimeny, p.2-3)

The occurrences of these pcst-1973 earthquakes on and near

W
ct '()

epic

W
s |

e

b

the Cristianitos fault and the change in methodology to improve locating
epicenters prohibit the application of foreclosure of the Cristianitos
issue. The Licensing Board cites /labama Power Co. (Farley Nuclear
Plant) 7 AEC 210 (1974) as an example of the use of res judicata/
collateral estcppel in an NRC prcceeding (PID, p. 23). In Alabama,
however, the Appeals Board notes that there is an exception %o the
application of these doctrines when there have been "specific material
changes in factual and legal circumstances subsequent to the (previous]
decision.” (7 AEC at 215). The exception in cases of changed circum-
stances was applied again in Duke Power © . ("'eGuire Nuclear Station)

5 NRC 680 (1977). The Licensing Boa»” ' H1ir case held that:

Res Jjudicata and its all # . = *!ne of collateral
estoppel have no applicat:on ‘wi.e.'® circumstances
have changed from when issues were [ormerly liti-
gated...as to the facts material to tae dispute.
(5 NRC at 682)

In Duke Power, the Intervenor's evidence was not foreclosed

because there was new information on matters previcusly d.-cussed. The
Board d4i1d limis its taking of evidence, but in a reasonable manner. It
accepted evidence which had nct been presented in prisr proceedings, and,

1f previously presented evidance was necessary for clarification, it

sould be used provided it was "specifically ildentifled.” (5 NRC at 683).
There is no showing that the Licensing Board, in the CPH, had

aver seen the information presented by Mr. Simons. Even 1f the evidence
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of the pre-.9y
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had been introduced, 1f would still ©
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s
allowed under Duke wer Co. This 1is

ecause they are necessary
S
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story of selismicit;

to understand the hi
specifically identifled by date.

e he area, and they are

The evidence of the post=-1373 earthquakes with the improved
methods of plotting were certainly not avallable at the CPH. This was
new evidence regarding a material change in factual circumstances.
One of :he most highly regarded sources of earthquake information (Cal
Tech) provided data which was plotted by the witness, Mr. Simons,
(whose qualifications are discussed above) revealing seismological
activity on and near the Cristianitos fault. The Licensing Board
sald "if the Cristianitos fault were shown to be a capable fault,
1t would certainly be significant, and perhaps crucial, to the safety
of the San Onofre facility." (PID, p. 20) Yet the Board refused to
sonsider -'e evidence. It closed its eyes to a very serious danger.

E. The Applicant and the Board Walved the Right to Assert
Foreclosure by Presenting and Requesting (Respectively) Evidence as
to the Issue Foreclosed, to wit, the Capability of the Cristianitos
Fault.

Waiver of an objection "along res judicata lines" was
discussed by the Board. Judge Kelley said, addressing the Applicants:
"»oing back to the Cristianitos fault it would be possible for you to
walve an objection along res Jjudicata lines by getting into a matter
in your own testimony." (Tr. p. 935) Later, he says: "if you open up
a topic then it will stand as opened up and the other parties would be
entitled to get into it." (Tr. p. 956). Mr. Pigott, for the Applicants,

tempted to distinguish what evidence the Applicants were going to
;resen: on the issue of the capability of the Cristianitos fault.

'3

r. p. 956-957). A fault is "capable" if it is shown to have moved--

to have caused an earthquake. aAs will be seen, the Applicants
resented a great deal of evidence to show that a number of eArthquakes
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d414d not occur on the Cristianitcs fault. There would be nc other way
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in which Applicants
The Applican:s open the door to the Cristianitos issue

o
in Enclosure 4 (Applicants' Exhibit #31) prepared by Dr. Biehler in
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was error %0 foreclose the issue. The reascn for the waiver here

is found in the case cited on p plicants' Answer to
Intervenors' Application for St tation from Carmen gives

two situations in which the defense of foreclosure i1s waived. The
second reason is when the party has "acted in a manner which renders
the allowance of the defense inequitable." Carrien Industries, Inc.

v, Wahl, 472 F. Supp. 877 (1976). It was nct equitable for the
Applicant to offer testimony and the Board to accept testimony and

ic conclusion as to the capability of the Cristianitos
s for the Applicants and then to refuse to admit evidence
rvenors and to foreclose litigation of the issue ent}rely.

F. Data Presented by Two of Applicants' Witnesses Shows,
Given the Conservatism Regquired of the Board, that Two Earthguakes
in 1975 Should Be Considered To Have OQOccurred on the Cristlanitos

Fault.

The testimony of Dr. Shawn Biehler plots the location of
two earthquakes occurring on January 1, 1975 at 5:54 and 6:01 Greenwich
Mean Time. The hypocenters of these earthquakes are shown on Figure 19
of Dr. Biehler's written testimony.

Margins of error wé¢re calculated by Dr. Biehler in Tables
14 and 15 of his 1975 report, "Seismological Investigation of the Sa-
Juan Capistrano Area." ERH signifies horizontal error and ERZ signifile

vertical error. Error bars were drawn for the twec earthquakes by
Intervenors pursuant to the Board's ruling on pages 3962-64 of the
Transcript of the hearing. Figure 19 with these error bars included
in attached on the following page, as p. lla.

Figure 19 :learly shows that the projection of the Cristianitos
fault as plotted by Dr. Biehler runs through the error “ars of the
hypocenters of both earthquakes. Given the conservatism required, it
must be assumed that the hypocenters of the 2arthquakes occurred on
the Cristianitos fault which establishes it as a capable fault.

The Board is supposed to apply conservatism in the interest

afety. Doing so should have led the Board to the conclusion
s fault was to be considered active.
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is a listric normal fault. This me
(Tr. p. 1090, 1. 4=7). The fault b -
etion. (Tr. p. 1097, 1. 5=6). This would mov
direction of the hypoccenters as plotted by Dr. Biehler.

On c¢ross-examination, Dr. Ehlig said that the Cristlianitos
fault would probably flatten at the base of the cretaceous region.

(Tr. p. 1095=96). Dr. Ehlig also says that "The flattening normally

i3 a progressive sort of thing and when you say when would 1t start
flatten, it is curved." (Tr. p. 1091, 1. 6-8). The fault, accord-

ing to Dr. Ehlig, curves %o the west eventually flattening at the Dbase

of the cretaceous region. But it starts to curve above the cretacecus.

This westward curve puts the fault closer to the hypocenter as plotted

by Dr. Biehler, and further within the error bars.

The hard evidence presented by Dr. Biehler and Dr. Ehlig
shows that it is very likely that the hypocenters of the 1975 earth-
quakes in fact occurred on the Cristianitos fault. At the very least,
such evidence indicates that the activity of the Cristianitos should
be fully litigated.

G. Public Policy and Safety Interests

The rationale behind the suppression of evidence, whether
1t is done through res judicata, collateral estoppel, or "foreclosure",
i{s that there is a public policy interest that "matters once tried
shall be considered forever settled as between the parties." Baldwin
v. Iowa State Traveling Mens Associaticn, 283 U.S. 522, 525, S1 S. Ct.
517, 518, 75 L.Ed. 1244 (1931). Since the doctrine is based upon

blic policy, it has been recognized that whemn the public interest is

O
5=

ot being served by the suppression of evidence, the doctrines should
not be applied. The Board here has applied "foreclosure" where res
judicata and collateral estoppel would not have applied, dut in doing
so, it has worked against the public interest by closing its eyes To
issues.

The ALAB noted that courts have held that ccllateral
estoppel and res judicata principles should not be invoked where



there are public policy factors which outweigh the factors supporting

the application of the two doctrines. Alabama Power Co. (Farley

Nuclear Plant) 7 AEC 210, 215. The Board cited Spilker v. Hankin,

188 F. 24 35 (D.C. Cir., 1951) and the idea has been affirmed in

Mac v. East Baton Rouge Parish School Board 584 F. 2d 594, 597 (5th Cir.197
This principle that consideration of an issue should not be supressed

when there are reasons for it to be heard was put this way by the

6th Circuit Court of Appeal in Tipler v. E. I. duPont de Nemours & Co.,

443 F. 24 125, 128 (6th Cir. 1971)

Neither collateral estoppel nor res judicata
is rigidly applied. Both rules are qualified
or rejected when their application would
contravene an overriding public policy.

The public policy which is competing in this case with the rule
of "foreclosure" is the safety of the public. The purpose of the
hearing and the purpose of the Intervenors' presence is to assure that
the San Onofre site is safe. If there is new evidence which shows
that the threat of earthquakes from the Cristianitos Fault is 'a dis-
tinct possibility, then the protection of the public welfare demands
consideration of this point. The Board has taken the rules of res
judicata and collateral estoppel (the elements of which they admit have
not been met (PID, p. 24))and applied them to the circumstances in this
proceeding. Not to gain information which would be "perhaps crucial
to the safety of the San Onofre facility" (PID, p. 20), but to close the
door on such information. The Board is not heeding the rule set forth
in Cleveland Electric Illuminating Co. (Perry Nuclear Plant) 5 NRC 133
(1977) which says: )

Collateral estoppel cannot be binding where the
public interest in assessing whether an uncon-
ditioned license should be granted in these
proceedings would be disaccomodated through
closing our eyes to the facts. (p. 205, Note 103)

H. The Foreclosure of the Cristianitos Fault Issue Constitutes

But One Example of the Board Improperly Treating Intervenors as
"Interlopers'" and "Opponents' Rather Than as an Ally in Seeking the

Truth About a Crucial Safety Issue.

In Note 40 of the PID, the case of Q0ffice of Communication of
United Church of Christ v. F.C.C., 425 F. 2d 543 (D.C. Cir. 1969) is
cited in support of the modification of res judicata by the Board.

The case, however, is valuable beyond this limited issue.

32
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The Court cites as an example of the Examiner's error an instance
where the Intervenor evidence was dismissed by the Examiner as

LI 2

s
"worthless" (Id., p. 547). Another time the Court noted that the

Examiner found that was no evidence supporting an allegation
of the Intervenor. he transcript, however, there was evidence
upporting the allegation which the Examiner refused to admit on

hearcay grounds. (Id., p. 547-8).
The Court was displeased with the Examiner's treatment of
the Intervenors' participation, noting that:

As we view the record, the Examiner tended
impede the exploration of the very issue whi
we would reasonably expect the Commission
would have initiated; an ally [the Interve
was regarded as an opponent. Id., p. 549).




among possible vulnerabilities in the site." (PID, p. 26) (emphasis
added). Also, on page 20 of the PID, the Board says " . . . we
question whether any useful conclusions can be drawn about the seis-
micity of the Cristianitos fault itself from this circle drawing

" (emphasis added)

By characterizing Intervenors as ''opponents', the Board shows

exercise.

that it has misconstrued the function of the Intervenors -- as was
done in the U.C.C. v. F.C.C. case, supra. The Intervenors here were

not plotting "tactics" to keep the plant from opening. The Inter-
venors here, as in U.C.C., do not have any financial interest in this
matter. The work and money invested by the Intervenors is in the
interest of being certain that the Nuclear Plant at San Cnofre is
safe. The interest of the Intervenors is the public interest. The
interest of the Board should be the same.

The Intervenors are concerned about the plant site's "vulner-
ability", as the Board should be. When evidence is presented which
suggests that the plant is very near to an active fault, the Board
should show concern and consider it carefully. Instead, the Board
scoffed at it -- calling it a "circle drawing exercise'" -- and dis-
regarded it -- foreclosing it from the record.

This is just one example of the Board treating the Intervenors
as "interlopers'" and "opponents', not as an ally. The interest of the
Intervenors is the same as the interest of the Board under 10 CFR --
to assure the safety of the plant.

The record in its entirety reflects the attitude of the
Board that the Intervenors were considered as "Interlcpers' to be
thwarted in their efforts wherever possible. Such conduct should
not be condoned. \

II

THE BOARD ERRED IN FINDING THAT OFFSHORE ZONE OF DEFORMATION
IS SEGMENTED IN THAT IT WAS DECIDED AT THE CONSTRUCTION
HEARING IHAT THE OZD WAS NOT SEGMENTED AND BOTH APPLICANTS
AND NRC STAFF WERE PARTIES 10 THAT HEARING; THERE WAS AN
AGREEMENT AND STIPULATION ON THE RECORD OF THIS HEARING

THAT SEGMENTATION OF THE 0ZD WAS NOT AT LSSUE AND THE SOARD
; 1 A N.
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The Licensing Board explicitly found that the model to be used

purposes was that « o ontinuous zone of deformation approximately

240 km long. It di t find three separate and segmented zones, 1in

fact, it stated the zones "cannot be disassociated.”
The Applicants and staff agreed that this model was to be
n the Licensing Hearing as well. In fact, the Applicants made
clear a number of times that the 0OZD is a continuous zone of
ormation and not subject to litigation. The issue was discussed

23, 1981. Mr. Wharton for Intervenors raised the point that

"
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0ZD was not an issue. Appl;:ants responded:

¢
O
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(the characteristics of the 0ZD] are being dis-
ed, but I think you will f;nw they are being dis-
sed without drawing the conclusion as to whether
not they are ir fact connected. We are assuming
part the earthquake potential that they are

‘ mp| 1S added) ] 1. 14-18)

w

[ »

1

Owoanapy
e |
wwn B

Oumnit{
%]

pu

o
‘U

0O

=<
H

to rellitiga

0

appear




litigating segmentation.
assuming that it is not
The NRC Staff
segmentation
the staff says "W

A4 continuou

extensive
Memo. 6-1
The Board, however, ( 72 - found the
to be segmented. Finding . ) } evidence
convinces the Board that the ' segmented branching system of
faults and folds..." E , The Board then scusses the
three segments of the O ] 1 says that the

Newport-Inglewcod eformatio [ 2] ( the three supposed

D
segments, terminates at its southern end. Finding 45, the Board

says that the NIZD and the South Coast Offshore Zone of Deformation
are not continuous. The Board has concluded that these are both
segments of the 0ZD and do not connect.
mparison illustrates the absurdity of the Board's
1s segmented. On page 1047 of the Transcript,
for Applicants says "we are not for the
determination that ti ( i ' segments.”
50, however, s
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The doctrines of res judicata/collateral estoppel are appli-
cable to licensing proceedings as noted by the Board in its PID. (p. 23)
The Board cites Alabama Power Co. (Farley Nuclear Plant) 7 AEC 210
(1974) in which all of the elements of collateral estopp~! were present.
These elements are found in the present proceeding as well. The issue
of scTmenta:ion received a final adjudication in 1973 -- as seen above
in the ex»l.cit finding -- and "the adjudication was by a tribunal
empowered to consider and decide [the issue]."” 7 AEC 213. The two
alements noted by the Board as missing in regard to the Cristianitos
--identify of parties and prior adjudication-- are present on this
issue. Segmentation of the 0ZD should have been foreclosed, but the
Board found it to be segmented. The Board failed to follow its own
concept of "foreclcsure -- which it created on page 20 et seg. of
the PID. The Board did not need, however, to rely upon "foreclosure”,
it merely had to recognize the agreement made by the parties -- as
shown above =-- that segmentation of the 0ZD was not at issue.

A stipulation has been defined as an "agreement between
counsel with respect to business before the court..." United States
v. Hall, 424 F. Supp. 508, 547 (W.D.Okla, 1975)aff'd, 536 F. 24 31l3.
It is clear that the parties agreed that the 0ZD was to be considered
a continuous zone of deformation for purposes of the hearing. And
"[I]t is well settled that stipulations of fact fairly entered into
are controlling and conclusive, and courts are bound to enforce
them". United States v. 3,788.16 Acres of Land, More or Less in Emmons
County, N.D., 439 F. 24 291, 294 (8th Cir. 1971). Another decision
has held that a party who has admitted a fact should not be permitted
tc introduce evidence to contradict the existence of such fact, nor

can a party deny facts previously admitted by a stipulation which

remains in force. Collwood v. Virgin Islands Natioral Bank, 121 F.

Supp. 379, 391 (D.C.V.I,. 1954), vacated 221 F. 24 770 (3rd Cir. 1954).
This principle, that parties are bound by a stipulation, is

also found in a reported NRC case. A case analagous to the present

is found in Cleveland Elec.ric Illuminating Co. (Perry Nuclear Plant)

NRCI 75/8 p. 365 (1975). The Licensing Board disallowed an appeal

of a Special Master's determination on certain issues. Id. at p. 3653.

It was found "that the parties voluntarily made an agreement or stipula=-

tion that the decision of the Master would be binding." Id. at p. 363.



One of the reasons given for disallowing the appeal was
that the "issue is one of fairness and of according due process to
the parties who have adhered strictly to the terms of the...agree-
ment..." Id. at p. 369. It would have b2en unfair to the p&- ‘es
who had believed that there would »e no appeal and tocok action on
the basis of that belief.

The fairness and due process spoken of in Cleveland Electric

was not provided to Intervenors in this case. The Intervenors relied
upon the agreement that segmentation was not at issue. They properly
presented no evidence on this non-issue. The Board then found the
opposite of the agreed upon model,and even used the Intervenors failure
to introduce evidence of Findings of Fact on the issue as part of the
basis for their decision. (See, PID Findings 38-39, p. 74; Finding 50,
P. 77; Finding 51, pp.77-78). The Board has totally ignored basic
principles of fairness and due process. The Board has applied "fore-
closure" to the Cristianitos fault issue =-- which was not litigated
in 1973 at a hearing in which Intervenors were not a party =-- the Board,
however, refused to apply foreclosure or even reccgnize a stipulation
to the closing of the segmentation issue -- which had been explicitly
decided in 1973. At the very least, the Applicants should be bound
by basic principles of equitable estoppel which dictates that a party
should be bound by their own words and actions if another party reascn-
ably relies on such words and acticns. Here, Applicants repeatedly
stated that segmentation of the 0ZD was not at issue and Intervenors
relied on that statement and did not present evidence showing that
the 02D was not segmented because it was understood it was not an
i1ssue.

The Finding at the CPH hearing that the 02D is to be considered
a continuous zone of deformation is of utmost significance. The Board
adopted the findings of the USGS. The report of the USGS in 1973,
discussed above, concluded that the 0ZD was at least 240 km long and
"capable of an earthquake whose magnitude could be commensurate with
the length of the zone." (6 AEC 929, 942) This finding is totally
contradicted if the finding of the Board, that the 0ZD is segmented,
is accepted. The USGS said magnitude could be commensurate with the
length == which i . gave as 240 km. The Board's findings of three zones

~18-
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based upon a rupture of part of the entire zone. This means that a
rupture of the 02D could extend from cone of the segments recognized
by the Board into another segment.

It does appear that the Board also misinterpreted the intent
of the testimony of Dr. Brune, on fage 12 and 13 of his Written Testi-
mony. Dr. Brune was pointing out that given the ruling by the Board
at the CPH (that the 02D is a throughgoing zone of deformation 240
kms long, capable of an earthquake commensurate with the length of the
zone), that the most conservative estimate based on the length of the
zone is the earthguake that would occur if the entire length ruptured,
or a magnitude of 8.6. This was presented to establish a benchmark
of the most conservative estimate. As Dr. Burne states, "the choice of
a smaller fraction (and consegqueatly choice of a smaller earthguake)
!s a probabilistic choice with some greater level of risk implied.”
(Written Testimony, pp 12, 13).

The Board attempts to pertray the Intervenors' position to
be that the 02ZD will rupture along its entire length. The Board is
obviously trying to set up a "straw man" for the purposes of discounting
the possibility of a 1(00% rupture of the 02D, and thereby disposing
of the issue. It ignores the central issue of what percentage of the
total 0ZD could rupture and,illogically and without basis, concludes
that the 02D is segmented. Dr. Slemmons and Mr. Devine both testified
that the 0ZD was to be considered as continuous or as "one zone".

The Board, however, has concluded that the 02D is made up of three
unconnected zocnes (PID, p. 77 et seqg.) Perhaps the best explanation
for this finding is provided by Applicants in their Answer to Inter-
venors' Application for Motion to Stay. On page 4 of the Answer,
Applicants say:

The ASLB's ruling with respect to the segments was
one of several necessary steps in reaching the final
determination of M_ 7 as the appropriate maximum mag-
nitude to be assigged to the 0ZD.

Applicants admit here that if the model from the 1973 CPH is used and
the 02D is considered one zcone, then the evidence shows that an earth-
guake of magnitude greater than Ms7 is likely. The Board had to find
the 020 to be in three unconnected segments in order for Applicants'
design standard of Mg 7 to be found adequate. The Board did this even
though it had to ignore a stipulation by the parties and its own concept

of "foreclosure" to do so.

*»30e



THE BOARD ERRED IN RULING THAT AN M_7 EARTHQUAKE IS AN
APPROPRIATELY VATIVE MAXIMUM MAGNITUDE THAT COULD

JCCUR ON THE

The Board, in i tial Decision, page 104, Finding 137, states:
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903, 913 (1981):

Seismology is an evolving science. eflecting this,
the Commission's regulations calling for its applica-
tion to the siting and design of nuclear plants are
complex and perhaps even abstruse. But their purpose
is clear: to ritimate the magnitude of the strongest
earthquake that might affect the site of the nuclear
power plant during its operating lifetime; to determine
the most intense ground motion that a seismic event
could cause there, and to insure that the nuclear
facility is designed and built to survive such an event
without undue risk to the public.
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The central issue in the present case is whether the Safe
Earthquake has been properly assigned. That is, is a magni-
earthquake the strongest earthgquake that might occur and
the site of SONGS 2 and 3. As previcusly decided by the
ensing Board, in denying a motion to compel answers to interrogatories
by Intervenors, the design and construction of SONGS is not
issue 1n tills case.
The language of the above ¢ i regulations and
ciLear that in determining the the Board must
mum earthquake potential and the rthquake that might
ement 1s addressed in a superficial way by the Licens
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The Board does not consider the mean earthquake

which a fault is capable of producing to be a

sufficiently conservative standard for purposes

of nuclear power plant design because in using

such a standard, half of the events which occur

will exceed this figure. It is appropriate to

use the mean plus one sigma or 84th percentile

to determine the maximum magnitude based on earth-

guake fault length.

The Board in its decision totally ignored this important issue
and failed to even attempt to establish an appropriate level of conser-
vatism. This issue of the appropriate standard of "conservatism" is
raised as an introduction to the following section regarding the
determination of the maximum magnitude earthquake because it is a
thread that runs through the entire fabric of the appropriateness
of assigning Ms-7 as the maximum magnitude earthquake which might
occur during the operating life of the plant. As will be demon-
strated, the evidence presented at the hearing reveals, that Ms-7.0
is not conservative and does not meet the requirements of the
regulations.

The Intervenors respectfully request that this Appeals
Board address and decide the issue of whether the mean standard
earthquake is appropriately conservative or whether the mean plus
one standard deviation or 84th percentile earthquake (e.g. 84%
below and 16% above) is the appropriately conservative determination
of the Safe Shutdown Earthquake.

A. The Testimony of Dr. Slemmons Clearly Demonstrates that
the Assignments of sz7 as the Safe Shutdown Earthguake is Not Con-

servative and the Board Erred in Misconstruing His Testimony and in

Ignoring Dr. Slemmons' Corrections to His Written Testimony.

The Board in Finding 42 (p. 12 of Initial Decision) relies
almest exclusively on the testimony of Dr. Slemmons to conclude that
Ms7 is the maximum earthquake that could occur on the 0ZD. A review
of the testimony of Dr. Slemmons reveals that this reliance is unfounded
and the evidence presented by him does not support the conclusion reached
by the Board.

Dr. Slemmons in his testimony on page 6231 of the Transcript,
starting at line 2, was asked a question regarding his assigning

e33=



Msé.a as the maximum magnitude earthquake o

n
length and the Rose Canyon fault zone with a 37 km length:
8y Mr. Wharton:

the 0ZD with a 40 km

« Okay, going to the =- again to the maximum
magnitude 6.8, you stated that was a mean
value, is that correct?

A (WITNESS SLEMMONS) Yes.

< And by mean value, you mean that 50 percent
of the earthquakes could be above that, 50
percent would be ==

A That 1is correct.

~ --pelow, given that data. And i we 4did want

to find the 84th percentile with this data,
would we add 0.694 to the figure on that par-
ticular chart?

A Plus or minus.”

This testimony establishes what Dr. Slemmons means by "mean
value", that 1s, that 50 percent of the earthquakes would be above that
figure of Ms 6.8 and 50 percent below that figure. It also establishes
what is meant by 84th percentile as being .594 (later rounded off to .7
higher than Ms £.9. This basic scientific procedure is further explained
and analyzed by Dr. Brune, the highly qualified expert wit:2ss for
Intervenors who testified that:

Slemmons (SER, App.E) has used a regression curve
develcped by Slemmons (1977) to assign magnitudes to
ruptures of a given length. In the calculations given
by him in Appendix E, however, he uses the mean curve
rather than the curve for a mean plus one standard
deviation. Thus, the magnitude values he cites for a
given rupture length would be expected to be exceeded
50% of the time. The mean plus cone standard deviation
value is .694 magnitude units higher than the mean

for strike-slip earthquakes. For example, for an
assumed rupture length of 32 km (SER, p.E-ll) for SCQZD
the mean estimated magnitude is 7.07 (expected to be
exceeded 50% of the time), the mean plus one standard
deviation is 7.77 (expected to be exceeded by about

16% of the data for faults with a rupture length of

62 km) and the mean plus two standard deviations is
3.46 (expected to be exceeded by about 2% of the data
for faults with a rupture length of 62 km) (Written
Testimony of Dr. James Brune, p. 23)

Dr. Slemmons, in his oral testimony, confirms Dr. Brune's assessment:
’

I‘!
(See Transcript pp. 6232, 6233, 5234, and 6235, indexed hereto as

pages 23a, 23b, 23¢, and 23d.
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Is that still your testimony that

length e-

(WITNESS SLEMMCNS) This is based on an assumed

length from essentially looking at the pattern analysis 3¢

norizon C, and making the assumption that my subjective

impression of what appears %o be a unit is correct, if that

segment,

ig

eartinquake,

that were to break as a segment during a single

then the figure 7.! minus represents my test

estimate of a prohable value. It is based on the various

assumptions
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that lead into deriving that lengti.

The 7.1 fiqure here is a mean fijure alsc?

And if you wanted =0 determine the 3+ti: percentile

would add S the 7.7, a 0,593, is =hat correc
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magnitude is derived using values listed in &==x rasgoeonse =9
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 TRE-
o So you do not have any indegendent xnowledge of
=he validity of these figures?
A No, I dc not.
Q Now, using the assumed rupture length again for |

»he NIZD of 16 kilometers, 6.7 plus, again, is this a mean

s

gigure?
A Yes.
Q And to find the 84th percentile from this mean
figure you would mechanically add to that plus or minus .6947
A correct. And similurly for the 5.6 minus and |
the §.9. i
— l

MR. WHARTON: Mr. Chairman, I =hink this 1s an
appropriate time I will be getting into tie nexcT area == ‘
i
MR. 2ECLETTO: Mr. Chairman, can I ask just one <=

!
I know it is Aot our turn, but there is =-- I am confused Dy !

one thing. In reaching the 84th percentile, once che Witnes

i

said plus or minus shat figure, and the next two times he
said plus only. Is it plus and minus ia sach case tc reach

|

i

ehe 34th percentile of all the data? ;
|

’ -~ = ? ; . v |

WITNESS SLEMMONS: Let me checx that and gerhaps|

Lf we recess bring the answer to that.
MR. BEQLETTO: I was jusc ~onfused by the way
=mat came 1n.

JUDGE XELLEY: That 1S fine. Then pernaps

- - B




It is unrefuted then, and confirmed by Dr. Slemmons' testimony
that all of the "maximum" values he cites for a given rupture length
would be exceeded 50% of the time. If one wants to raise the level
of conservatism to 84% one would add .7 to the values given for the
mean earthquake. This would yield the following results:

Fault Length Mean Mean Plus 1 (84%)
1. O0ZD with 40 km rupture: M 6.8 Mg 7.5

. South Coast Offshore Zone
of Deformation (directly
offshore of SONGS site)
with 52 km rupture: M .1 Mg 7.8

(V]

-

3. Newport Inglewocod Zone of
Deformation with 36 km rupture: M

w
(s
.
-3
=
wu
F —

It can be readily seen then, that using Slemmons' indirect methc

by Fault Segment Lengths methodology as found on pages E-10 through E-l2
of the SER, that the mean plus one standard (84 percentile) maximum mag-
nitude earthquake (that can be exceeded 16% of the time) ranges from a
low cf Ms 7.4 to a high of Ms 7.8. Unless one is willing to accept a
50=50 chance of exceeding Ms 7.0 as conservative, i1t appears to be
unreasonable to accept Ms 7.0 as a reasconably conservative Safe Shutdown
Earthquake.

The most significant portion of Dr. Slemmons' testimeny, and
the part to which Intervencors direct the Appeals Board's attentlon, 1s
that portion of his testimony found, starting on page 6277 of the Trans-
eript. Dr. Slemmons realizes the lack of conservatism in his Written
Testimony and literally recants his Written Testimony in favor of a more
appropriate method of determining the maximum earthquake on the 0ZD. On
page 6265 of the Transcript, Dr. Slemmons is asked about his testimony
on page E=-l2 of the SER:

< There you have determined a length of 190 kilometers

(of the 0ZD) or a 22 percent length of 42 kilometers.
Using the 22 percent value derived above, this cor=-
responds with a surface rupture length of 44 kilcmeters
and an earthquake of Ms §.9. Now would this 6.9 be a
mean figure?

This would be the best fit or mean figure, yes.

Okay and one method of arriving at a one standard devia-
tion, again would be to add your standard deviation from
your chart, .59?

& 3
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Y MR. WHARTON:

Q Dr. Slemmcns, what I would like to get into now
is this chart, agaia on Z-l4, and there you have come up
with a mean for highest zercent on each faul~- underlined,
22.1, standard deviation. Now, is =his standard deviaticn,
is this an accounting Ior the scatter ia the data which
assentially is a standard <rror zar? Is that what ycu are

talking about?

A Zes. It is sizplvy a mathematical slot of che
dispersicn of the underlined figures from =he meaxn.
Q Okay, now, so in using this parsicular 2Z percent

figure, in using it at all, you should be addiag =2 itz plus
Sr iaus 7.45 to account for sossible erzer, --

A Yes.

Q == 2@ scatter in the data?

A IS I were to redo == Jewnizae Siis section I

would act se the plus or minus value and then calculate a

magnitucde :or the deviated value. I think I would simply

————

€ each stage show tfhe test Iit number, =ie mean number, and

Shen indicate what a stancdard deviaticn is, ané on tracki=zg

" -

from this tarsugh =T tle estimates that vcu see on

> o g, S ’ 2 ) . R :
- WCU.CS Se.ate ~= [ Wou.l N0t use zThat calzulacien

O

n the

7e&ry -ast line :there Ior laclusicn in zthe Aagua 3lanca fauls.

!
i
!
|

age 3“.- "

|
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n
o
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ect.

U S S —

t Ssllowing myself. I have made witiin

|

the report scme use of applying a standard deviaticon anéd a 1

30 percent lengtl,

I would not choose

|

ané then calculating z magnitude for ‘;;-:.at..i

es do that at the present time, but simply

show

the 22 plus a

standard deviation of the 7.5, approxi=- |

.
8.

vy, and again,

|

it would probably be advisable to == Zor |

the magnitude value, indicate what the sigma is, .

-
/

,b.-I

would not apply a double step calculation wisl standazd

deviat

ncw,

icns, on standard deviations.

if you take 22

am not sure that I fcllow you. I you ==

percent of a 275 kilometer length, and

<ome

yp with a 7.1,

are there any standard deviations buliltc

)

~a%<e

chat figure?

nany

what

A Ne.

Q —_;;—;“a' is a mean figure?
A _Zes.

* Now, I

is

. believe you are chancing what your testic |

a little bit anc I want o make sure I uncer tand

. —— | — |

you are sayinc. Now, =2 fiad tne mean Dlus cne sigma,

"‘V s&

ARQ _3ASTemPSiag SO sav 1S taat

vou den't iLncrease tie slle of the fau.t |

- - o= camen —_—— —— -_— -

ven pezcent’?

A You 40

increase i1t Dy seven percent, DSut what I

-

Wwouls now delete thact
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particular sentence and not use that particular adijustaentc.

Q

Sut to reach the 34th percentile based upuga vour

. — . —

377 work, vou would add ,634 to that figure?

A

e

Zes.

So it weuld be

approximately 7.7?

Yas,

And can we use

MR. PIGOTT: I

ing line of guesticns that

-aa

nisuse the Slemmeons curves.

the same mechanical methcd ==

have an cbhijectic

T2 tais continu-

== as ©o how to appropriacely

v ’
- Se..eve LT

has zeen asked

several times and answered several =imes =ha= this wis=ness

does nct agree with this
and it just dcesn't seem

value %o the record.

and I

T -
- -

tink objecticnable.

MR. WHARTCN:
JUDGE RESILLZY:

Mr.

20 add any xi=z

Chair

Mr. Wharton =-

is becsming extremely racet

kind of a manipulaticn of the curvc#

of a prcbative

itious

MR. WHARTON: We are going on =he basis of
Mr. Slemmcns' testimcny and Or. 3rune's testimeny. He has
; tastillecd ne comes up with a mean stancdars.
l
SUCGZE XTLLZY: Yean. j
MR. WEARTCN: nc these are the means. |
JenGE XTLLZY: Righe. ‘
MR. WHARTCON: And fram siat zciat 1e 2ces 1ave a;
standasd deviazion chart tiat jives a sne sigma. |
| |
-25(¢



Yes

Okay. And that would yield approximately 7.6?

That is correct. I would not utilize such a figure
in that the numbers that I have here included are
already if one examines the data base of the table
on E-14 are already conaservative."

>0

This is the part of the testimony that the Board relied on (See
pages Tr. 6230-6232, 6265, 6270) in finding that Slemmons did not

find it appropriate to use the standard deviation. However, the
Board totally ignored the later testimony of Dr. Slemmons on page
6275 where he retracted his written testimeny and this, and other
previous oral testimony after a thoughtful review, and agreed with
Intervenors position as to how to use the standard deviation to
compute the maximum earthquake. For the benefit of the Board, we
are in indexing to this page the verbatim Transcript of pages 6275,
6276 and 6277 with emphasis added. We request the reader to read
these pages at this time, it is crucial testimony.

This is a dramatic change in testimony by a thoughtful witness
who while testifying realized his error and lack of conservatism
and admitted it. It is of utmost significance because the Applicants
and the Staff relied almost solely on Dr. Slemmons' testimony to
show that Mg 7.0 was a conservative estimate of the maximum earthquake
on the 0ZD. The Board still relies on his testimony but apparently
does not fully comprehend what he said.

In order for the Appeals Board to fully understand the significance
of this change of testimony, a review of Dr. Slemmons Written Testimony
and how it is changed is appropriate. On Page E-l4 of the SER, Dr.
Slemmons explains his Fractional Fault Length method of determining
the maximum earthquake that can occur on the 0ZD. Dr. Slemmons gathered
data from world wide strike-slip earthquakes and determined the average
percentage of rupture length for strike-slip faults. (See Chart on page
E-16 of SER). The average rupture length was found to be 22%. He used
this 22% figure to determine the maximum earthquake that could occur
on a fault based on its length. For example, if the 02D is 200 kms.
long a rupture length of 22% would be 44 kms. which would ~<nerate
an eartnquake of Mg 6.9. This is an average or mean eart’ ' ike (See
SER, p. E-14). In the SER, Dr. Slemmcns adds a standard deviaticn
to account for the scatter in the data by which he arrived at the 22%

e28=



rupture length and adds 7.5% to the rupture length for a rupture
length of 30%. This produces a rupture length of 60 kilometers
which is equivalent to an Mg 7.1 earthquake. No other conservatism
is added in his Written Testimony. The Intervenors contended that
.7 should be added to the Mg 7.1 figure to account for the scatter
of data in Dr. Slemmons' formvla in determining magnitude from the
rupture length. Dr. Slemmcns, in his testimony, at page 6276, agrees
with Intervenors where he states, at line 3, "I have made within the
report some use of applying a standard deviation and a 30 percent
length, and then calculating a magnitude for that. I would not
choose to do that at the present time but simply show the 22% plus

a standard deviation of the 7.5 approximately, and again it would
probably be advisable to =-- for the magnitude value, indicate what
the SIGMA is .7. is .7..." (Note: The "SIGMA" referred to is
another name for one standard deviation.)

When asked if he is changing his testimeny, Dr. Slemmons
agrees and says "I would now delete that particular sentence and not ¢
use that particular adjustment" (referr.ng to 7.3% of rupture length)
(See Tr. p. 6276, 1. 19-27, p. 6277, line l). He goes on to say that
instead he would add .654 to the magnitude obtained from the 22%
rupture length. In the case of the 275 km length, that would yield
a maximum magnitude of approximately 7.7 (See, Tr. p. 6277, l. 2=7).
With this change in testimony, we can simply go to Dr. Slemmons'
Written Testimony, contained in the SER on P. E-14 and add .7 to the
following magnitudes obtained from the 22% rupture length mean

earthquakes: Mean Plus One Standard
0ZD Length Mean Earthguake Deviation Earthquake

02D with a length from
Santa Mconica to San Diego
200 km 6.9 7.6

02D with a length connection
to Coronado Banks or 247 km. i Tl

CZD with a length extending
to Agua Blanca fault or 300 km 7.4 7.8

-

- 26w



Dr. Slemmons testified that it is appropriate, in estimating
the maximum earthquake on the 0ZD, that a mean plus one standard be
used. Using such a standard the maximum earthquake which can occur
on the 02D is M’ 7.6 = 7.8. The Testimony of Dr. Slemmons clearly
shows that the acceptance of M. 7.0 as the Safe Shutdown Earthguake
is not in any way conservative, but is merely a 30-50 proposition.

In order for the Appeals Board to uphold the Licensing Board's
decision, it will have to ignore Dr. Slemmons' admission of his error
Ln conservatism and will have to adopt a 50% standard as an "appro-
priately conservative" standard for licensing a nuclear power plant
in a region in which ten million pecple live. As can be readily seen,
Dr. Slemmcns' testimony and his table on page E-16, do not in any
way demonstrate that an Mg 7 is an appropriately conservative maximum
magnitude earthquake which can occur on the Q0ZD. His testimony
demonstrates that, at the very least, an Mg 7.5 is the appropriately
conservative maximum magnitude earthquake that can occur.

We call upon this Appeals Board to use its independent judgment
based upon the hard evidence presented, ncot the conclusionary opinions
of biased witnesses as to the ultimate policy decision to be made
as to whether M' 7.0 is an appropriately conservative Safe Shutdown
Earthquake. In doing so, the Board should decide, and set forth in
findings, the level of risk the pocpulation of Southern California
is willing to accept.

The Licensing Board side-stepped this issue. It must be
addressed since this Appeals Board is making a decision, and making
a value judgment, which will affect all of the citizens of Southern
California. Ultimately, this Appeals Board must decide, assuming
that an earthquake will occur on the 02D during the operating life
of the plant (which you must do under the regulations); and, given
that the chance of that earthquake exceeding the earthquake for which
the plant is designed are 50%; whether such a 50 percent standard
is appropriately conservative to protect the public health and safety
of ten million pecple. Intervenors submit, and the record clearly
reflects, that an Ms'7‘° SSE is not "appropriately conservative" and
that the SSE should be N, 7.5,

a3



B, The Boards Reliance on the Slip-Rate Method to Determine

the Maximum Magnitude Earthquake Constitutes Reversible

Error, In That, This Method is Untested; Lacks a Sufficient
Data Base; Leaves Out Critical Data, and Docer Not Demcnstrate
That M_7.0 is a Conservative Estimate of the Maximum Magnitude
Earthquake Which Can Occur on the 0OZD.

The Board recognizes the obvious problem with utilizing
the Slip~Rate method for determing the maximum magnitude
earthquake. The Board explains the methodclogy used by
the Applicants as follows:

"They compiled iﬁformation en slip-rates of faults
relevant to the San Onafre analysis; . . . They then
compiled historic earthquake magnitude data on the selected
faults and plotted both the slip rates and magnitude data.

By drawing a line bounding the maximum observed earthquake,
they established "a historic earthquake limit" (HEL). They
then performed a second analysis designed to take into account
ranges of error in slip rate and other factors. The

bounding line of this analysis produced a "maximum earth-
quake limit" (MEL) for the range of faults studied. (see
Initial Decision P. 33-34).

The Board recognizes one of the major flaws of this
method. It states a page 34, "One of the principal concerns
about the validity of the slip rate method was whether there
was an adequate historical data base. This is a valid concern.
The historic record of California earthquakes extends back
only about 200 years, and the instrumental world record
only about 50 years. This is a relatively short recora from
which to extrapolate conclusions about earthquakes that
often have much larger recurrence pericds."”

The board then points out that "for purpcses of this study,
it was assumed that the 02D had a sli» rate of .5 mm per
year . . . Estimates of the slip rate on the NIZD have
ranged up to a hign value of .68 mm per year. Using



this slip rat> the maximum earthquake prediction for the
02D would be Mg7." (see Initial Decision page 35)

The Board goes on to state: "The Board concludes
that while the MEL and HEL are based upcn a less than
optimal data base, it is sufficient to assist the Board
in determing the SSE for San Onafre.”

(Initial Decision p. 94 #103)

The question then remains +hat if the slip rate method,
at best, merely assists the board in arriving at the SSE,
what else can they rely on to determine the Safe Shutdown
Earthquake. The testimony of Dr. Slemmom clearly shows
that the only appropriately conservative SSE using the
Fault rupture and magnitude is at least M,?.S.

Not cne single witness testified that the slip rate
method, by itself is a reliable method to predict the
maximum earthquake on the 0.2.D.

The evidence against the reliability and appropriateness
of using the Slip rate method is overwhelming and comes
from all three sides.

Applicants witness testimony
1. The "slip-rate" methodology was formulated by

Edward Heath in 1978 and this particular method of determ-
ing maximum earthquake on a given fault has never been
used pefore in any way. (Testimeny of Edward Heath, Tr. p.
1267, 1. 17-25,p. 1268, 1. 1-293).

2. According to the person that developed this particular
methodology, Edward Heath, The methodology is limited by
the observational time of historic earthquakes. (Testi-
mony of Edward Heath, Tr. p. 1269, 1. 22-24)

3. The "slip-rate" methodology, prior to its pre-
sentation to the NRC, was notc reviewed by the U. S. Geologic
Survey or the California Division of Mines and Geolcgy.
(Testimony of Edward Heath, Tr. p. 1274, 1. 10-17).

4. There was no peer review of the "slip-rate" methodo-
logy outside of Woodward & Clyde and Southern California
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quake, that can occur. (Testimony ©f Dr. John G. Anderson, Tr,
P. 4641, 1. 1-16).

2. Dr. John G. Anderson reviewed the Woodward & Clyde consulting
report dated June, 1976, which contains the data and findings of slip~-
rate methodology and is not convinced that it is valid (Testimony
of Dr. John G. Anderson, Tr. P. 4632, 1. 19-15. P. 4633, 1. 1-3).

3. The use of the geclogic slip-rate method proposed by Wood-
ward & Clyde Consultants is not valid for estimating the maximum
earthquake thet could occur on the 0ZD, since there is no known
reason why a fault zone of a given length with a low slip-rate
cannot have as large an earthquake as a fault zone of the same
length with a vast slip-rate. The use of such method could te
considered a probabalistic method for determining the maximum
probable event in a given time period, but not a deterministic
method for estimating the maximum magnitude which could occur at
any time. (Written testimony of Dr. Brune P. l4).

4. Figure 361.38-4 of the Wocdward & Clyde Consultants
response to NRC guestions shows a "line bounding extremes of
praketed data (MEL)." This line is taken by the Applicants to
represent a bounding curve which gives an M = 7.0 earthquake for
the 02D, taken to have the same slip-rate as the Newport-Inglewood
zone of determation, .5 mm per year. The slope of the bounding
curve is controlled by only two points at slip rates below 1 mm
per year and thus, is scientifically quite uncertain. As indicated
by Dr. David G. Slemmons in the SER, p. E-7, "The data base for
these figures is based on a very short historic record of earthquake
activity; future earthquake and new data are likely to extend the
limits to some indeterminate higher value." (Written testimony of
Dr. James N. Brune, p. 14 and 15.)

5. Dr. Clarence R. Allen reiterated the uncertainties in
extrapolat ng from the historical record of seismicity in California
and made clear that we must be exceedingly cautious in extrapolating
from this very short history. It is Dr. Allen's opinion that we must
be exceedingly cautious in extrapclating future earthquake activity
from the short historic seismicity record in California. (Testimeony
af Clarence R. Allen, Tr. P. 4685, 1. 21-24, P, 4686, 1. 2-24).

6. The use of the data in the slip-rate methodology begs
the guestion in that one point on the grapn, namely, the point for
the 1933 Long Beach earthquake controls the bounding curve. It

«3le



the magnitude for the 13933 Long Beach earthquake had been a little
over one unit higher, Mg = 7.5, the slope of the bounding curve
would have indicated Mg = 7.5 as the maximum magnitude for a slip-
rate of .5 mm per year and for the 0ZD. Thus, the slip-rate
methodology assumes a priori that the 1933 Long Beach earthquake
is the controlling earthquake for a slip-rate of .5 mm per year.
There is no scientific justification for this because the historic
record is too short. (Written testimony by Dr. James Brune P. 15).

7. There is no scientific justification for one data point
controlling the MEL line in the slip-rate chart because the historic
record is too short. For example, the 1956 El Alamo earthquake
had a magnitude of 6.8, yet the slip-rate average over the last
several million years is less than for the Newpert-Inglewood zone
of deformation. It can be noted that if we had only two data
points from the data above a slip-rate of .5 mm per year, you might
have inferred a bounding curve with the opposite slope. For
example, maximum magnitude increasing with decreasing slip-rate,

a result which might be expected from a rock mechanic's point of
view, since it is observed ia the laboratory that rock strength
along faults increases with time between successive failures.
(Written testimony of Dr. James N. Brune, p. 1l5). In Dr. James
N. Brune's opinion, the MEL curve merely represents the result

of limited sampling of seismicity. (Dr. Brune, written testimony
P. 16).

8. The slip-rate methodology as presented is suspect in that
the Applicants removed all Japanese data from consideration. Tae
removal of the Japanese data from consideration has a serious
affect on the conclusions concerning the slip-rate method. Since
the Japanese data represents most of the data at low slip-rates,
the data base i1s weakened in precisely the range where 1t 1s most
uncertain and where the data i1s most important to the conclusions
concerning the maximum earthquake limit. Since much of the Japanese
data exceeds the present proposed MEL, its elimination has shifted
the MEL curve to lower magnitude values for low slip-rates. Con-
sidering the claims made for the slip-rate method by the Applicants
and the NRC Staff, it is important to thoroughly justify such
dismissal of data. There is no established reason why Japanese
strike-slip earthquake mechanics should differ from California
strike-slip earthquake mechanics. (Written Testimony of Dr. James




N. Brune, P. 25).

9. According to Dr. J. Enrigque Luco, the fact that the theo-
retical prediction contained in the Woodward-Clyde slip-rate study
coincides with the proposed line of connecting maximum magnitude
with slip-rate could mean one of two things: it could mean that
the return period of the maximum magnitude earthquake is independent
of the slip-rate. The second possibility is that that curve
relating maximum magnitude earthquake and slip-rate simply reflects
the limited time of observation that we have had, it probably is
on the order of one hundred to one thousand years, so that the
curve obtained by Woodward-Clyde then would not really reflect an
upper bound for magnitude versus slip-rate, but is simply an
indication that we have not observed long encugh. (Testimony of
Dr. J. Enrique Luco, P. 5034, 1. 7-21).

10. The calculated slip-rate for the San Miguel fault zone
depends on the time interval over which ti=» averaging is done. If
the average is taken since Cretaceous 2 value less than .0l mm
per year is obtained. On the other hand, if we assume that dis-
placement occurred within the last one million years, a rate as
high as .25 mm per year is obtained. The higher rate~ would
be consistent with the thesis that the 0ZD-San Miguel linear zone
is a highly active incipient fault zone. The 1956 San Miguel
earthquake is further evidence that the slip-rate methodology is
invalid for estimating maximum magnitude for the 02D. The occurrence
of an M = 6.8 earthquake in this region on a fault of such low
total displacement and with such a short historic record argues
that the maximum magnitude earthquake on the 0ZD could be consider-
ably larger. (Written Testimony of Dr. James N. Brune, P. 18).

N. R. C. Staff wWitnesses
l. According to Dr. Slemmons' review of the slip-rate chart,

one earthquake shifting to the right could shift the data base to
the right hand corner. (Tr. testimony of Dr. Slemmons' P. 6289,
1. 3=9).

2. Dr. David B. Slemmons couldn't recall any examples in his
scientific experience where a curve line in a statistical chart
would move directly proportiocnal to the change in any one significant
data point. (Testimony of Dr. David B. Slemmons, Tr., P. 6190,
6191, 1. 1).

3. Dr. David B. Slemmons agrees that the probability would be
very low that the earthquake which occured on the NIZD within fifey
years is the maximum earthquake that could occur on that fault at



r. Re
long enouy
Leon Relt
. Dr. Rel:e
not enough to come to

-

at the maximum earthgqua

ately a magnitude
.0 (Testimony of Dr.

A

ke
n

Leo 5=15).

3. Dr. Slemmon testif

method is being used for
has been published

antested methodol

erwhelming
making a
juake whi

ient

ever Deen

alone accepted.




de

estilmony
p-

sli

SAR,

agnit
he

.
e
-
=
&
-
Ja

ase,
-
™
he
with

ab
guel
matel
n :A
imum

oF R
-a S
- e
-l
R A
1
-
3
-~
!

et 4
a
b8
rhead
-
>

X
en

M
a max
eement

-
i
-~y
- -

~ -

- -

the
e san

appr

- -
-

mons

- -
disa

urve

lip=-rate
n

e O
g <
esponds

c
total
the

e

d
r
&

4
v

8=4 ©

M
e slip-ra

vear
g

-
‘i
.

=
=91

ne Sa
ea

-

361l.

1s ma
earthquake

million
This

A
L&
gnitudc

ienc
vea
hanc
ual
Jure

se;en
- 15 F
t
vailable
ma

race

Migue
n

her

Ne

evi
san
Newport=-
t
last
the ac
e a

The
The Sli
the
on the
seven mi
in the
less than M =

ate
last
Zone

-




As testified to by Dr. Ehlig:"In the San Miguel fault in the
area just southeast of what was the community of San Miguel, the
displacement appears tc be on the order of oh, at the most 200
meters . " (Tr., P. 1068, 1 15-22).

Dr. Ehlig further confirms that the San Miguel fault has "a
relatively low slip-rate" (Tr, P. 1071, 1. 22-23).

If the slip-rate method is to have any value it should include
all relevant data. The data from the San Miguel fault is highly
relevant in that it is a strike slip fault in Baja California, as
is the 02D. (see testimony of Gordon Gastil, P. 5128 and written
testimony of Dr. Brune, P. 18). To exclude this fault from the
data, in light of the fac. that it experienced a fairly recent
eartnquake of Mg up to 6.8 and with knowledge that it has a very
low slip-rate and has a tectonic relationship %o the 02D, raises
severe doubts as to the reliability of the report and even the
motives and bias of the preparer of the report.

When the data we do have about the San Miguel fault is included
in the slip-rate method data base, we obtain a new MEL boundery
line which agrees with Dr. Slemmons mean plus one standard deviation
Safe Shutdown Earthquake, namely Mg = 7.5.

Section 361.38(b) of the FSAR is a comparison of the slip-rate
and half length methods for estimating magnitude earthquakes. The
purpose of this section of the FSAR is to show that there is some
correlation between the predictions from the synthetic slip-rate
and the half length method for estimating magnitudes. This was
done using a synthetic slip-rate versus magnitude plot based on two
correlations: the magnitude versus rupture length of Sleaundns
(1977) and a correlation »f slip-rate versus lencth (Figure 361.38-3)
to obtain a synthetic one-half length line (Figure 361.3-4, 361.3-5,
361.38-6). However, both these correlations represent an average
value and thus this synthetic slip-rate versus magnitude plot also
represents an average line. If the data of Slemmons' (1977) for
strike-slip faults is transferred in the same manner, 30% of the
data will fall to the right of the curve indicating that the bounding
curve from the slip-rate dces nct "bound" the data. A more conser-
vative estimate would include a cne standard deviation correction
(# or = .694 magnitude unit) giving a maximum magnitude of about
7.35. Further, if one were to add data from the San Miguel fault
(a slip-rate ¢f .04 mm per year averaged over the last seven million

-



years) for the 1956 earthquake registering 6.8 , one would obtain
a bounding curve on the slip-rate chart which gives a magnitude
of about 7.5 cor the 0ZD. (Brune P. 24, 17).

C. The Apprcpriateness of Assigning M_= 7.5 as the Safe Shutdown
Earthquake is Confirmed by Other Studies.

Numerous other studies have been prepared regarding the maximum
earthquake potential of the 0ZD. They were all performed independent
of the Applicant and the NRC staff and they all confirm that the
maximum earthquake which can occur on the 02D exceeds M.gﬁ T2y

l. The U.5.G.S. Open File Report 8l-1l5 "Scenarios
of Possible Earthquakes Affecting Major California Population
Centers with estimates of intensity and ground shaking" published
by the United States Geologic Survey in 1981 estimates a maximum
magnitude of M. = 7.5 on the NIZD porticn of the 0ZD. (see written
testimony of Dr. Brune, P. 13, written testimony of Mark Legg, P. 16).
2. A 1967 report to the Secretary of the Interior Stewart
Udall, regarding the Bolsa Island Nuclear Power Plant states, in
the section entitled "Seismological Considerations”", that:

In specifying the maximum earthquake for which public
safety must be assured, a highly conservative approach
has been adopted for %two principal reasons: One, the
consequences of some types of serious failures in a
nuclear facility must be guarded against even if the
likelihood is very remote. Two, the historic record of
earthquake occurrence is sO short that it cannot en-
compass the entire spectrum of possible events. In view
of the mandatory conservatism, we suggest that the
maximum earthquake for thich public safety must be
assumed should be a magnitude 8 shock on the Newport-
Inglewood fault or on one of the parallel offshore faults.

Similarily, o* tudies have sucggested an M = 7.5 and M =
7.25 as the 02D .+43n magnitude. (USGS, Open File Report, 8l-
115 (1980): Woodward and Clyde Consultants, LNG Report (1978).)
(Written Testimony of Dr. James N. Brune, p. 12 and 13; Testimony
of Edward Heath, Tr. P. 1320, 1. 1li1-24).



(See Intervenor exhibit #16 entered into evidence on page 4741,
written testimony of Dr. Brune, P. 12 and 13.)

3. According to Applicants witness Mr. Heath, an environmental
report prepared by Orange County propocsed a maximum magnitude of
Mg = 7.5 for the 0ZD. (See Tran, P. 1324, 1. 12-13).

4. The Applicants own consultants, Woodward Clyde, in a report
published by them in 1978 entitled "Gectechnical Evaluation of
Potential Island and Offshore California L. N. G. Import Terminal
Site," evaulated the earthquake potential of the South Coast Qffshcre
Zone of Deformation off Camp Pendleton and estimated a maximum
earthquake of Mg = 7.25, (See Tr. Testimony of Mr. Heath, P. 1320,
1. 11-24).

It is interesting to note that the only estimate of the maximum
magnitvie for the 02D of Mg = 7.0 is “or purposes Nuclear Power
Plant design. A facility which would appear to require the most
conservatism is in fact relying on the least conservative estimate.

The overwhelming weight of the evidence and common sense
dictates that the appropriately conservative maximum earthquake is
Mg = 7.5. At the very least the Applicants have not sustained
its burden of proof that the maximum earthquake is appropriatly
Mg = 7.0. (See also written testimony of Dr. James N. Brune, P. 12,
13, 20, 21, 22, 23, 24 and written testimony of Mark Legg, P. 13,
14, 15, 16, in their entirety).
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THE EVIDENCE PRESENTED BY THE ONLY INDEPENDENT SEISMOLOGIST
T0 TESTIFY, DR. DAVID BOORE, CLEARLY ESTABLISHES THAT THE
ASSIGNED DESICN BASIS OF A .67g WILL BE EXCEEDED BY GROUND
ACCELERATION FROM BOTH AN Mif7 and 31277'5 EARTHQUAKE ON THE
OZD AND THE BOARD FAILED TO STATE ANY VALID GROUNDS FOR
IGNORING THIS EVIDENCE.

A. The Only Evidence in the Record Regarding Ground Acceleration
From A M= 7.5 Earthquake Establishes That Such An Earthquake Will

Generate Ground Acceleratiom of 1.1 g.

As set forth above, in Section III , the appropriately
conservative safe shutdown earthquake should be established as
M, = 7.5. The Board in its findings of fact failed to address the
ground accelerations which will occur from a Mg = 7.5.

Zven thcugh the Becard found tha: an Ms' 7.0 was appropriately
conservazive, they should have at least adcressed the issue of what
ground accelerations could be expected from an M = 7.5 event on the

0ZD.

The  2cord clearly establisnes txar, whatever estimates
are given regarding maximum magnitude and ground acceleration, such
estimates carry with them a certain level of uncertainty. As stated
by Dr. Brune, in his written testimony:

The state of our scientific knowledge concerning

geology, tectonics, faulting mechanisms, and

generation of strong ground motion is too limited

to allow us to predict with confidence the maximum

ground accelerations to which a critical facility

such as the San Onofre Power Plant may be exposed

during its lifetime. (Dr. James Brune, Written

Testimony, p. 7)

This view regarding inherent uncertainties is supported
by both the NRC Staff and Dr. Clarence Allen (See Safety Evalua-
tion Report, p. 2-54, 2-39; testimony of Clarence Allen, p. 4664,
4665, 4669).

Given this inherent uncertainty and the strong evidence
in favor of a Mg = 7.5 S.5.E, the Board should have at least re-
viewed the ground accelerations from an Mg® 7.5 for purposes of

establishing conservatism. Perhaps the Board failed to do this



Secause all of the evidence in the record clearly shows that the
peak herizental ground acceleration (P.C.A.) determination of .67g
Wwill e greatly exceeded by an Ms = 7.5 earthquake.

None cof the applicants' witnesses address the issue of
ground acceleration from an Ms = 7.0 earthquake. The Board in its
finding (see p. 134) reliles on applicants witnesses Wight, Idress
and Frazier. Ncne of these witnesses testified as to gZround accele=-
ration from an Ms = 7.5 earthquake 8 kilometers frem the plant. It
should also be noted that 2 of the witnesses the Bocard relied on are
not qualified to make such predicticrg because neither is a seismclo=-
gist; they are engineers (Wight & Idress). The testimony of Doctor
Frazier, the only seismologist to testify for the applicants, was
not endorsed by the Board (See, PID at p. 132) sc the Board must
then rely primarily on the testimcnies of engineers, who do not
have the qualification to predict ground accelerations. (See,
Transeript p. 1632 where Wight testifies he is not testifying as a
seismologist, and page 1718 where Idress testifies that he is testify-
ing as an engineer, not a seismologist.)

The only selsmolcgist to testify for the staff was Doctor
Reiter. Again, he offers nc testimony whatsoever regarding the
ground ac:elerations from an Ms = 7.5 earthquake at 8 kilometers.

The cnly truly independent seismologist to testify at this
proceeding was Dr. David Becore. Dr. Boore is employed by the U.3.G.8.
and was subpoenaed to testify by the Intervenors. The subpoena was
objected to by Dr, Boore's employer, the Department of the Interior
which moved to quash. Chairman Kelley denied the motion and allowed
Dr. Bocre to testify (See, Transcript )

intervenors introduced into evidence as Intervenors exhibit
ne. 29 the work by William B. Joyner and David M. Boore of the U.S.
Jeological Survey, Menlo Park, California, entitled Peak Horizontal
Acceleration and Velocity from the Strong Motion Records Including

fale -~

Records From the 1979 Imperial Valley, Califcrnia Earthquake. This
docsument has been accepted fo ion by the Seismological Society
of America. (Transcript p. 6§
A8 stated in the pud
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and velccity. New data, particularly from 1979 Coyote Lake and
Imperial Valley Earthquakes in California prcvide a much improved
vasis for making ground moticn predictions at small distances from
the scurce.”" (Intervenors EZxhibitc No. 28, p. l-2).

The data set for peak accelerations consists of 182
recordings from 23 earthquakes. The data set are specific to earth-
quakes in Western North America with M greater than 5 with fault
rupture above a depth of 20 ikm. (Exhibit 28, p. 7, transcript
. 6552, line 18-25). To determine peak values Bocre and Jcyner
use the larger of two horizontal compenents. Others (Campbell 1980)

have used the mean of the two components. (Intervencors exhiblit ro.
TR "

28, p. 83).

Using the equation found cn p. 1 of the report and explained
by Dr. Boore on p. 6556 of the transcript they are able to predict
peak horizontal accelerations given the magnitude and distance from
the fault. The equation gives a mean figure and if one wants to de~-
termine the mean plus one standard deviation one adds .26 to the num=-
ber cne gets on the right hand side and then take 10 to that power.

One can also refer to the graph on Figure 4 of their publication
Exhibit #28) to determine the mean and 84th percentile ground accel-
erations, (Transcript Dr. Boore p. 6556, 6557, line 1-13). In addi-
tion, to determine peak velocity for a soft soll site you would add
.17 to the figure (Transcript p. 6558, line 8-9).

For a magnitude 7 at a distance of 8 kilumeters the mean
acceleration is .46g and the mean plus cne sigma acceleration predicted
is .83 g. (Transcript page 6559, line 2-5). If San Oncfre is a soft
80oil site you would add .17 for a mean plus one sigma ground accelera-
tion of .99 (Transcript p. 6558, line 8-9).
or purpcses of compariscn only to methods used by others
using the mean of two horizontal components, Campbell suggests reducing
this figure by a factor of 1.13. Using Campbell's method the figure

e |

would be .73 g not including a factor for soft soil. (Transcript
p. 6559, line 2-10, p. 6560, line 4=14).
For magnitude of 7.5 earthquake at 3 km the peak ground
1 g for the mean peak and 1.11 g for the mean
01l sites the mean plus cne wculd be 1.29.

acceleraticon would be .5
plus one sigma. For soft

u
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Dr. Boore transcripg*, p. 6612, line 1-7). Using Campbells's
method for comparison purposes only, ycu would arrive at a mean
plus one of .98 g. (Transcript p. 6612, line 3-3).

This is the only <estimeony in the record regarding ex-
pected P.G.A. from an Ms = 7.5 earthquake. It clearly shows that
peak acceleration of 1.1l g can occur from a Ms = 7.5 earthquake
on the 0ZD. Even using the mean of the hcrizontal data the ground
accelerations will be .98 gz.

Both figures are far in excess of the design basis .87g

B. E _TEST WONY OF DR. BOORE uEARLY ESTABLISHES THA A

-

As pointed cut above, Dr. Boore testified that an Ms = 7.0
earthquake at 3 km will generate (at mean plus one sigma level of
conservatism) a P.G.A. of .83 g. Even reducing the ccnservatism by
using Campbell's method of including only the mean of the horizontal
data the resulting P.G.A. of .73 exceeds Design Basis P.G.A. of
.67 8.

The Board dismisses these results but in so deing mischarac-
terizes, and mis-states the svidence presented.

The Board on page llYy states, "U.S.G.S. Open File Report
31-365, authored by D. M. Bocre and W. b. Joyner, is the latest in
a series of reports on continuing research by the U.S.G.S.' sclien-

ist." This statement is simply not true. The report testiflied to,
n and admitted into evidence is entitled, "Peak Horizontal
tion and Velocity From Strong Motion Records Incl uding Re-
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s From the 1979 Imperial Valley, California Earthquake." This
report has been accepted for publication by the Selismclogical Scclety
o

+ .

America (Transcript p. 65 line ll-l4). It has teen subject to
line 18-19), and it supercedes the
-36 absolute (See Transcript p. 475§,

) For some inexplicable reason
ontinually refers tc the evidence relied on by the Inter-

nors as 0.F.R. 81=-365, The document admitted into evidence as

ke



Intervencrs #28 1s not an cpen file repc
subjJected 0 the full peer review requl
¢l

the 3Bulletin of the Se ismo;:gical Soclety of America. To refer to
re

it as an open file report 1is to ly misleading. Dr. Boore testified
when asked about O0.F.R. 81365, "Wo, the cpen file report is absclute.
Let us not even talk about that (See Transcript p. 6578, lin
11-13).

The Becard obviocusly chose tc ignore the authors opinion of
which document t¢ rely on.

The Board makes much of the statement cn page 17 of
Exhibit #28. "For distances less than 40 km from earthquakes with
M greater than 6.6 the predictiocnequations are not constrained by
data, and the results should be treated with caution.”

As previously set forth in the qucted opinion of Drs. Brune,
Allen, and Reiter this lack of close in data from large earth-
quakes 1s the prcoblem with all methods of predicting ground accelera-
ticn. This caveat applies even more so to studies the Bocard relied
on prepared by Engineers Wight and Idress (See P.I.D. p. 134). 1In
fact the report of Boore and Joyner contain the mcst recent close in
dataobtainable,and is the latest and most up tc date study. As the
authors state, "We have taken advantage of the recent lncrease in
strong-motion data at close distances tc derive new attenuation rela-
tions for peak-horizontal acceleration and velocity." (See, Inter-
venors Exhibit #28 page 1).

This report is the most complete and latest methodology in
what is an inherently uncertain process.

The criticism of the Boore and Joyner study relied on by the
in findings 31, 32, 33 and 34 on pages 120 and 121 of the P.I.D.
are criticisms of U.S.G.S. open file 81-365,n0t Intervencrs Exhibis
#23. (Note, the existence of Exhibit #28 was not kxnown until Boore
testifled on page 4754 and all critismgcited reference the trans-
cript prior to that).

Finally, the Becard notes that "When Boore and Joyner exclude
-

from their analysis data beyond 50 ikm (as recommencded by S. Smith
Transcript page 3263)." [Note, prior to Boore's testimeny and Smith's
knowledge of the existence of Exhibit #28] the mean and 34th percen-
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While Dr. Boore 41
he did s0 at the request of the Applicants' attorney. He did not
think it proper to 40 so. 0Or. Boore stands by his report as pub-
lished when asked by Mr. Pegott:

perform these mechanical calculations,

"Q Okay. If it is assumed cne 1s %0 == one were
directing his attention to a clcse-in site -- let's not be
silly. We are talking about an 3 kilometer distance in
this proceeding -- 13 the data beycnd 50 kilometers of
real significance in that kind of an investigation?

A If we had a lot of data in close, then of course
it wouldn't be signiricant because we would Just use the
data we had in c.icse to see what was going to happen in
close. Since we don't, we postulate a model for what the
attenuation curve might lock like and then we try to de-
termine parameters in that mcdel. Scme of those para-
meters have to do with the attenuation coefficients, that
B factor you were referring to earlier, and the H factor
as well. In that case, the distance data do provide values
for those parameters which we can ther use in the extrapo=-
latlion to the close~in data points.

So gilven the lack of data that we have at this
point, we felt that it was important tc use the data from
greater dlistances, particularly because hat enabled us to
lock at some of the larger magnitudes, fur which we have
very lit*le data in close.

Q With respect, though, tc the scatter that you
come up with, would it not be correct that the use of the
very distance data beycnd 50 kilometers may have an untoward
effect on the calculated scatter for application to close
distances?

A Well, we've looked at that, or we've tried to, by
repeating the analysis for data just within 50 kilometers.
The way we look at the standard deviation, the standard
deviation 1s made up in two parts, one is due to the regres-
sion we have against distance, and then one of them is a
second regressicn against magnitude. The first regressicn
when we == these are in log units now -- when we did the
analyslis in the paper we came up with a standard deviation
of 0.22; and we did the analysis without data pocints beyond
S0 kilometers and came up with 0.21, which is a very small
2ifference in the standard deviation.

S¢ on that basis, we don't feel
4
-

- -
deviation is blased greatly by the addition of data points
at greater distances.”






THE BCARD ERRED IN RELYING ON THE NUMERICAL MCDELING

CELERATICNS,

The PID at p.l34 provides a chart showing predicticns by
four investigators of PGA for Instrumental Spectrum for an MS-’ avent
on the 0ZD.

As pointed out above, both Wight and Idress testifled as
engineers and are not qualified to make such predictions.

In relying on Dr. Frazier, the Board refers to the criticism
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fundamental flaws. The main cr ism
spectra obtained from Dr. Frazier's study should be multiplied by
a factor of about 2 in order to account for uncertainties in the
modeling process. This was suggested by three of the four members

of the ACRS Panel who reviewed the model fTes:ﬁmcny of L. Reiter

to p. 5845, 1. 8=17).

Dr. Reiter testifiled that if you docubled the 8ith percentile
of the spectra, the resulting figure for acceleration from the TERA-
DELTA study would be .74g (Tr. p. 5845, 1. 19=25; p. 5847, 1. 2-4).

This is certainly a fundamental flaw; in that making this
adjustment results in a spectra abov> .69g.

Dr. Enrique Luco, a member of the ACRS Panel which reviewed
San Oncfre was called as a Board witness. He testified as follows:

The separation of scurces one to three kilometers is
inadequate for proper representation of a continuous rupture process.
It is his opinion that the study does not want to represent a con-
tinuous rupture. (Testimony of Dr. J. Enrique Luco, Tr. p. 4987,

1. 1-10).

The results of the TERA-DELTA modeling study do not
agree with the observed results. A difference existed of factors
on the order of 2. From this Dr. Luco determined that the standard
deviation value would not be much lower than 2. (Testimony of Dr.

J. Enrique Luco, Tr. p. 4991-4992, 1. 10). ‘

The effects of Q (of attenuation in the earth) are more
pronounced than originally th aght. Dr. Luco believes that the
inictial velocity could change more than he thought when he first

-



reviewed the study. It is Dr. Luco's opinion that a factor of 2 is
a reasonable estimate of standard deviation. (Testimony of Dr. J.
Enrique Luco. Tr. p. 4994, 1. 4-13).

It is Dr. Luco's expert opinion that for an earthquake
with a local magnitude of 6.5, DELTA's estimate should be multiplied
by a factor on the order of 2. Response spectra consistent with
peak accelerations of .8 g and peak velocities of 60 cm per meter
would be appropriate for the possible conditions at SONGS. (Testi-
mony of Dr. J. Enrique Luce, Tr. p. 4996, 1. 18-25, p. 4997, 1. 7-19).

It is Dr. Luco's expert opinion that earthquake with
surface wave magnitude of 7 could generate accelerations higher
than .8 g and particularly the peak velocities would be more
affected. (Testimony of Dr. J, Enrique Luco, Tr. p. 5011, 1. 11-14).

At high frequencies, the observed spectral values are
about twice as large as the values calculated by the TERA-DELTA
modelling study. Dr. Luco also points out that the calculated
values underestimate the observed horizontal peak accelerations, peak
velocities and response spectra by a factor of 2. (Testimony of Dr.
J. Enrique Luco, Tr. p. 5024, 1. 1-16, p. 5025, 1. 18-25, p. 5026,

1. 1-11.)

The reason that the observed horizontal peak acceleration,
peak velocity and response spectra are higher than the calculated
values is because the attenuation that they are using assumes too
much attenuation of energy in the earth. (Testimony of Dr. J.
Enrique Luco, Tr. p. 5026, 1. 7-11). ‘

It should be noted that Dr. Luco is a structural engineer,
and has participated in the review of several of the design response
spectra, including Diablo Canyon. (Tr. p. 5017, 1. 6-25; p. 5018,

1. 1-11).

Dr. Luco has reviewed the design basis for San Onofre and
testified Chat: "I have seen the proposed design response spectrum
and of course it is -- well at high frequencies it leads to a peak
acceleration of .67 g. In my opinion the peak acceleration on the
free field could be higher than that." (Tr. p. 5019, 1. 15-19).

It is also Dr. Luco's opinion the design response spectra
should be controlled by the free field response spectra. He states:



I believe that for the design of certain
structural components, it is possible to modify
the free field response spectrum, particularly
if you consider nonlinear response of those struc-
tural components. It is possible that in that
case, and for the purpose of designing those struc-
tural components, you could use design response
spectrum with perhaps lower high frequencies, but
I would not do that at the beginning of the
analysis.

The reason is that you have equipment mounted at
the base of the structure. The response -- or
the response of those elements, if there is no
soil/structure interaction, would be controlled
by the free field response spectra.

Odd elements, such as the structural elements, in
that case perhaps you could reduce the design
spectrum, but I am opposed to a distinction between
the free field response spectrum and design spectrum
at the very beginning of the analysis, because that
cuts the input to al% of the elements in the struc-
ture, and all of the pieces of equipment. (Tr. p.
5021, 1. 14-25; p. 5022, 1. 1-6).

It would appear clear.then.that the evidence presented by the
only independent seismologist and structural engineer to testify,
supports Intervenor's contention that a design basis of .67 g is
insufficient to protect the public health and safety.
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THE BOARD ERRED IN RULING THAT THE DESIGN CRITERIA FOR THE
PLANTS HAS NOT BEEN AFFECTED BY EVIDENCE FROM RECENT EARTH-

QUAKEE WHICH INVALIDATES THE ASSUMPTION THAT VERTICAL ACCELERA-
TION N R D N

R

As pointed out by the Board, the design spectrum for San
Onofre is anchored at .44 g vertical acceleration (PID, p. 138, #63).
This anchor point was chosen because it was "held by many seismolo-
4ists...that the vertical acceleratinns component of strong ground
motion would be 2/3 the horizontal comonent." (PID, p. 138, #64).
The Board ajrees that "Analysis of deta from large earthquakes since
1973 has shown several instances of ..onconformance with this assump-
tion, notably in the 1979 Imperial Valley and in the 1980 Mammoth
earthquakes." (PID, p. 138, #65). It is Dr. Brune's view that this
new evidence is very significant (Written Testimony of Dr. James
Brure, p. 62) and that we cannot be sure that such high virtical
accelerations are unusual. He also points cut that the 1923 Long
Beach earthquake, which occurred on the 02D, had a ratio of vertical
to horizontal acceleration of 1.45 at 6 km from the fault and 1.0
at 9 km from the fault. (Written Testimony of Dr. James Brune, p. 62-
6§3). The Board dismisses Dr. Brune's concern because, according to
the Board, "he did not attach any specific significance to such an
exceedance from the standpoint of the design of the plants. (PID,
p. 139). This finding takes Dr. Brune's testimony out of context.
Dr. Brune testified that he is willing to compare the
instrumental spectrum with the design spectrum "But as to the
significance of that, that's beyond my expertise." (Tr. p. 4224,
l. 2-5) As Dr. Brune explains, "the statements I have made in my
testimony relate to whether peak ground acceleration could be
higher or less than some value" (Tr. p. 4227, 1. 3-7). It should
be noted that in the present case, the instrumental spectrum was
used directly for the design (See PID, p. 136, #60) That being
the case, it appears most significant that instrumental data from
recent earthquakes contradicts a basic premise used to establish
the design spectrum for San Onofre as .44 g vertical acceleration
(2/3 g of the P.G.A. of .67g). As Dr. Brune in his Written Testimony

vhe



states, the vertical design acceleration of .44 g "has already been
exceeded in several earthguakes and there 1s no reason to believe it
cannot be exceeded during an earthgquake on the 0ZD. (Written Testimony
of Dr. James Brune, p. 63-64).

The significance of this should be apparent to the Bcard
and that was Dr. Brune's intention. When asked what significance there
is to instrumental peak ground acceleration (PGA) recordings in excess
of the design spectrum, he answered "The 3card has to decide what
significance, probabilities to attach to it." (Tr. p. 4230, 1. 21-213).
I is important to note that Dr. Brune feels that it is a "risk-taking
decision to decide what significance you want to make of that" (Tr. p.
4229, 1. 13-14) DOr. Brune declines to state what level of risk the
publis is willing to accept. He properly leave that up to the Board.

The Board, however, casually dismisses this concern and fails
to adequately address the fact that a basic design assumption used
in establishing the .44g vertical acceleration design spectrum (that
vertical acceleration do not exceed 2/3 of horizontal accelerations)
has been shown to be false. The Applicants have failed to meet the
burden or proof on this issue that the design spectrum of .44 g
vertical acceleration is sufficient to protect the public health and

safety.
VIiI
THE APPLICANT HAS FAILED TO CONDUCT THE INVESTIGATION REQUIRED
B CFR, PAR , APPENDIX A IN THAT HAVE FAILED T
D RUCTURAL RELATIONSHIP B N THE NEWLY DIS-
[~ TIAN ZONE OF DEFORMATION AND T Q H ZONE
DEFO AND FAILED TO FULLY IN TIGA
L N N CZD AND A AND TURES
DATA VOIDS AT T POINT THE CZ0 I

F5§7 EKTED TO MEREE WITH THE Q2D AND THERE ARE DATA VOIDS WHERE
T D PR N AND COULD CONNE T A AND 3
FEATURES.

It is interesting to note that while the Bcard has made conclusions
of law relevant to "Required Investigations", it has made no specific
Findings of Fact regarding the subject except those found on page 13,
l3a and l4. These findsings merely conclude that all that i1s required
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at the cperating stage is an "update". (PID, p. 13). At footnote
27, the Board finds that 10 CFR, Part 100, Appendix A, does not
apply tc Applicants for operating licenses. However, they ignore
10 CFR, Part 100, Appendix B, II, wnich states:

These criteria which apply tc nuclear power plants,

describe the nature of the investigations required

tc obtain the geologic and seismic data necessary

to determine site suitability and provide reascnable

assurance that a nuclear power plant can be constructed

and be operated at a prcposed site without undue risk

to the health and safety of the public. They describe

...information needed to determine whether and to what

extent a nuclear power plant need be designed to with-

stanc the effects of surface faulting. (emphasis added)

It is Interverors' position that the Applicants have the
burden of procf to show at the operating licensing hearings that
the plant can operate without undue risk to the public health and
safety and they must address the issue of surface faulting and
either totally discount the possibility of surface faulting or show
that the plant is designed to withstand the effects of surface
faulting. They have done neither and the Board has not addressed
this issue in findings in any way.

This issue is raised by the Intervencors in their Conclusion
of Law, D=1, citing the evidence in the record and the regulatory
requirements. Legal rejuirements aside, the issue of surface faulting
under the plant is perhaps the most crucial issue of all. The evidence
is clear that there are small faults, (euphemistically called "features")
underneath the plant that were discovered during excavation of the
plant site (SER, p. 2-35; Applicants' Exhibit JLS-N, Tr. p. 2771).
These faults (features) extend out to sea toward the CZD and no
seaward extent or ending of the faults (features) can be determined.
(Tr. p. 2804, 1. 17 et seq.). The C2D (Cristianitos Zone of Deformation)
and 2ssociated folds to the east combine to form a broad structural
zone (up to three kilometers in width) which prcject onshore to the
north (NRC Staff, Exhibit #l1, p. 2-46). "The strike of Feature A
is parallel to the trend of the CZD." (Tr. p. 2758, 1. 20).

There remain serious, unanswered guestions, the answers to
which are critical to the safety of the San Onofre facility. Some



of these unanswered guestions are:

l. Is the Cristianitos Zone of Deformation a branch of the
Qffshore 2one of Deformation (QZD) and a capable fault under 10 CFR
Part 100, A, III, g?

2. How far onshore does the C2D extend?

3. How far offshore do the A and B features extend?

4. 1Is there a tectonic relationship between the 0ZD and the
C2ZD and the CZD and the A and B features, such that movement on one
could be accompanied by movement on the other?

A. The CZD Merges With the 0ZD and For Purposes of Conservatism
Snould Be Considered a Branch of the 0ZD and a Capable Fault.

As stated by Thomas Cardone of the NRC Staff:

On May 8, 1980, we (NRC Staff) requested that a
comprehensive review be made by the USGS of all
marine geophysical data relevant to the character
and recency of faulting along the offshore exten-
sion of the Cristianitos fault in the vicinity

of San Onofre 2 and 3. This request was concerned
specifically with a proposed structural relation-
ship between the Cristianitos Zone of Deformation
and the 02ZD. The NRC requested that this review
be made jointly by H. G. Green of the USGS and M.
Kennedy of the California Division of Mines and
Geology.

Their review and a subsequent report were completed

on July 18, 1980. This report entitled "Review of

OQffshore Seismic Reflection Profiles in the vicinity

of Cristianitos Faulr, San Onofre, California is

appended to Appendix F to the SER. (Tr. p. 6450,

l. 22 through p. 6451, 1. 14)

A further report by Greene and Kennedy (found in Appendix G
of the SER and admitted as Staff Exhibit #l) was submitted by the
USGS on Ncvember 26, 1980 along with a report prepared by Mr. Robert
H. Morris and Mr. James F. Devine with assistance from Drs. Greene
and Andrews of the USGS (Tr. p. 6451, 1. 19; p. 6452, 1. 9). 1In
addition, a map prepared by Drs. Greene and Kennedy, dated September,
1980, was admitted into evidence and can be found on Page F-24 of
the Staff Safety Evaluation Report (NUREG-0712). This map should

be referred to in order to fully understand the location of the C2D



and the relaticnship of the CZD to other features.
The conclusions of Greene and XKennedy, in their August, 1980
report, 1is that:

Interpretation of marine continuous seismic-reflection
profiles in the vicinity of SONGS and concentrated along
the projected, offshore trace of the Cristianitos fault
indicates to us that two structural zones of deformation
are present in this area. The first and most well defined
zone is a segment of the "02D" a recognized Quaternary
fault zone (Greene and others, 1979, citations omitted).
The second is less well defined but nevertheless exhibits
characteristics similar to those of the "0ZD". This
second zone, the "C2D", consists principally of highly
fractured and faulted asymmetrical anticlinal structures.

The "CZD" and associated folds to the east combine toO

form a broad structural zone (up to 3 km in width) which

projects onshore to the north. The southeast end of the

"C2D" could become incorporated with a major syncline

of the "0zZD", however, the structural relationship with

the "0ZD" is unconfirmed because of a "data void." (SER,

ppo F", F-a)

In their addendum to the above cited report, found on
page G-8 to G-1ll of the SER, Greene and Kennedy conclude that:

The CZD merges with or is truncated by the 0ZD in

the area offshore from SONGS...The June, 1980 NEKTON

data support the conclusions previcusly reported by

Greene and Kennedy.

It is noted by the Board in its ruling that there is a data
void which precludes making a positive determination that the CZD
merges with the 0ZD (See PID, p. 179, #13). However, the opinion
of Greene and Keenedy is that the CZD merges with or is truncated
by the 02ZD.

The evidence shows that it is characteristic of the Newport-
Inglewood Zone of Deformation portion of the 0ZD and the South Coast
portion of the 02D to have north trending branch faults near the
basement (See Tr. p. 6494, 1. 4-11; p. 6495, 1. 2-1l). Mr. Cardone
of the NRC Staff agrees that the CZD may be a brarch of the 02ZD.

(Tr. p. 6495, 1. 19-25, p. 6496, 1. 7-9).

Intervenors' witness Mark Legg's testimony, which was ignored
by the Board, clarifies the nature of the relationship between the 0ZD
and the C2ZD. He states, in his Written Testimony, page ll:

ol Yo



On the basis of tie evidence that the "structure

(of the 02ZD) noticeably changes southeast of the
QZD-C2ZD intersection" (Addemdum (1980) Greene and
Kennedy) , I conclude that the 0ZD and the C2D form

a structural relationship such that movement oOr
deformation in one has been influenced by the pre-
sence of the other, and it is possible that movement
on one zone has caused movement on the other, as is
frequently seen in strike-slip (and other types)
earthquakes where secondary faulting is observed at
some distance from the main fault (Examples omitted).
The sense of this secondary faulting may be of simi-
lar style, or of a different type than the slip on
the main rupture, such as was observed in 1868 on the
Hayward fault, where ncrmal faulting was observed on
a secondary fault (citation omitted).

North trending branch and secondary faults are common
in the northwest trending right-lateral wrench fault zones
of California (See Figure 1 of Legg and Kennedy, 1979)
and these are frequently normal faults. For example,
in the Newport-Inglewood fault zone, the Sunset Beach
oil f“ield structure (citation omitted) note how the
north trending normal faults do not cut the surface

of the upper Miocene, just as is suggested by Moore

for the CZD. This structure is remarkably similar

to the C2ZD and its relation to the 0ZD. A map view

of this relationship is shown in Figure 2 of Yeates
(1973). Greene, et al (1979) note that "short, en
echelon, second-order faults are associated with

each major fault zone and commonly splay from primary
faults at angles from 20 to 40 degrees. Second order
fold axes are similarly related to these fault zones.
These structural realtionships follow the stress
patterns of wrench faulting..." (Table 361.38-3 FSAR)
also note the similarity between the south coast off-
shore zone of deformation and the Newport-Inglewood
Zone of Deformation, in particular the "north trending
branch faults near basement." These statements further
support my conclusions regarding the standard relation-
ship between the 0ZD and the CZD.

It would appear from all the evidence available, that the
C2D is a branch zone of deformation of the Offshore Zone of Deforma-
tion. The Board dismisses this concern by concluding that the C2ZD
is inactive. This conclusion is based solely on the testimony of
Dr. Shlemon who testified that the fault had not displaced terraces
the infer:ed age of which are 40,000 to 80,000 years before present.



He is the only person who has inferred this age. (Tr. p. 6056, 1. 18).
10 CFR, Part 100, Appendix A, III, 3. defines "capable fault"
as:
A fault which has exhibited cne or more of the
following characteristics:

1) Movement at or near %he ground surface at
least and within the past 35,000 years or
movement of a recurring nature within the
past 500,000 vears.

2) A structural relaticonship to a capable fault
according to characteristics (1) or (2) of
this paragraph such that movement on one Zould
be reasonably expected to be accompanied by
movement on the other.

. Intervenors submit that under this definition, the CZD mus.
be consider»d a capable fault since there is evidence to show that there
has been recurrant movement on the C2ZD but we simply do not know the
age of the most recent faulting (See SER, p. F-8, 2nd paragraph). There
is absolutely no evidence on the record, and NRC Staff witness Cardone
testified that there is no evidence, to his knowledge, which would
show that the C2ZD has not moved more than once in the last 500,000
years (Tr. p. 6513, 1. ll-14). Further, it has been established
by Greene and Kennedy and Mark Legg, that the C2ZD has a structural
relationship with the 0ZD such that movement on the 02D could reasonably
be expected to cause movement on the CID.

The Applicants have failed to meet its burden of proof oun
this issue and absent further investigations, it must be assumed
that the C2ZD is a capable fault.

8. It Is Not Known How Far Onshore the CZD Extends Or How

Far Offshore the A and B Features Extend and Without This Knowledge,

It Cannot Be Founi that the S.te Has Been Investigated In Sufficient

Scope and Detail.
As can be seen from the Greene and XKennedy map on page F=-24

of the SER, the CZD is mapped from its projected junction with the
02D and extends landward and is mapped to about 12,000 feet from the



plant location. It can also be seen from the map that if you were
to project the CZD <closer to shore that it would come on shore in
the close vicinity of the plant.

The CZD 1is not mapped clocser to shcre because there 1s a
Data Void (See area marked Data Void on Plate 1, SER, p. F-24). It °
cannot be determined how far onshore the CIZD projects, but Greene
and Kennedy state it "proj:cts onshore to the north". (See SER p.
F-8, 2nd paragraph). The term Data Voids, according to Dr. Greene
means "...basically two things. One thing is that either there 1is
a lack of data, no lines have been run in that vicinity, or that
lines have been run in that vicinity, but they were not of good
enough gquality to be useable for our mapping.” (Tr. p. 2136). Figure
F=25 of tae SER shows the tracklines that were used to gather the
dat2. It shows that the closest track lines to the plant are 6,000
feet and that the data collection points are very sparse out to
12,000 feet away where the closest mapping of the CZD was performed.

This would appear to be the most critical area of all to
study in order to determine if the CZD runs under the plant. Instead,
there is no data out to 6,000 feet and very sparse data out to 12,000
feet. This is precisely the area that must be investigated to determine
if there is a possibility of surface faulting under the plant. It
simply was not done and it cannot be said that the requiredinvestigations
for surface faulting have been adequately pericrmed when we do not
even know the closest location of the fault closest to the plant and
which is aimed at the plant.

The onshore extension of the CZD is especially significant
in light of the fact that Dr. Ehlig testified that the end of the
'"A"'feature could not be found because of the thickness of saturated
beach sand which precluded trenching (See Tr. p. 2803, 1l. 6-8). It
is also his opinion that "A" feature may continue in the southerly
direction out into the ocean and there may be new "A" features that
start up. (Tr. p. 2804, 1. 17-24).

At page 2806, 1. 8, Mr. Barlow asks Dr. Ehlig:

Q If you looked at the width of the A features as
they crossed the Unit 2 foundation, would you agree
that as they progress from north to south the width
on your map widens?
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A There is a zone of individual sheers and small
sheer zones a few inches wide which collectively
could be described as a zone and is wider to
the south.

The evidence shows that there are faults called "A" features
which run north and south and form a zone of features crossing Unit 2's
foundation and are mapped as far as the sand beach where it is assumed
they run out into the ocean for an unknown distance. The strike of
the "A" features is parallel to the trend of the CZD, that is north/
south trending. (Dr. Ehlig, Tr. p. 2758, 1. 8-20). The CZD is
structurally related to the 02D and runs north/south and is mapped
to within 12,000 feet of the plant site. It appears clear that the
critical area for investigation is that area between the landward
extensior of the CZD as presently mapped and the oceanward exterior
of the "A" features as mapped. This area is presently, and for
purposes of the hearing, referred to as a DATA VOID. Wirthout
knowledge of the landward extension of the CZD and the oceanward
extension of the "A" features a critical data base is missing.

If there is a relationship between the CZD and the "A"
features it means that the plant may be siLject to surface rupture
in the very foundation of the plant. This question cannot be determined
because of the Data Voids. Absent a showing by the Applicants that
features are not actually the onshore extension of the CZD, it cannot
be said that the Applicant has sustained its burden of proof or that
all required investigations for surface faulting have been performed.



IN_ADMITTING INTO EVIDENCE THE

A - - - - - —

The Final Safety Zvaluation Report, ccnsisting of 24
volumes of standard content, 5 volumes of questions and answers and
sne volume of information submitted in response to nureg 0660 was
admitted into evidence, over Intervenors cbjecticn, "both to show
that they have been compiled and as substantive evidence of the
matters treated." (Chairman Xelly, p. 346 lines 23-25, p. 947 line 1).

The only foundation laid for admission of the F.S.A.R. was
the testimony of Wesley C. Moody, Manager of Nuclear Licensing for
Southern California Edison Company who merely described the general
procedure for preparation of information to be included in the appli-
cation. The witness dces not identify any perscn who assisted in pre-
paring the report or who actually wrote the repcrt. It was submitted
on a totally anonymous document. (See transcript pages 709-710).

Mr. Mocdy also falled to adequately identify and authenti-
cate the document.

At page 710 line 19 of the transcript he is asked by the

applicant's attorney:

Q: Is this a true ccpy of the document that has been
submitted to the N.R.C.
A: Well, I have not reviewed that dccument page for page.

My review of the document this morning indicates that it 1§ a true
and correct copy by virtue of the fact that there 1s evidence that
amendments 1 and 2 in the application, the General Information peor-
tion, and amendments 1 through 24 have been incorporated in the final
safety analysis revcrt.”

This is the only testimeny in the record which attempts
s

or
O

-
w

identify or authenticate this huge document. Such identification
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It should be noted that the F.S.A.R. cons
volumes averaging 383 pages each, or a total of approximately 11,000
s

e ’or one

[

’
pages. Intervenors subm that it 1s physically impossib
person to identify and authenticate 11,000 pages of technica.l writings
on the morning of his testimony, and t¢ state that such are true and
sorrect coples of the documents submitted tc the N.R.C.
The Board then, admitted into evidence, uniden

-

authenticated copies of an anonymous document. It compounded the

ot

o 1
1fled, une

grave error by not allowing the Intervenors to guest!on the applicants
witnesses as to which portions of the F.S.A.R. they wrote by ruling
that:

"The Board has concluded that we are not going %o

require the varicus witnesses to identify different

sections of the F.S.A.R. they may have participated

in." (Statement cof Chairman Kelly, p. 1010, lines
9=11).

ks THE BOARD ERRED IN ADMITTING AN ANONYMOUS DOCUMENT
The Federal Administrative Procedure Act reads as follows:

Section 556(D). "Any oral or documentary evidence
may be received, but the agency as a matter of policy
shall provide for the exclusion c¢f irrelevant, imma-
terial, or unduly repetitious evidence ... A sanc-
tion may not be imposed or rule or order issued ex-
cept on consideration of the whole record or those
parts thereof cited by a party and supported by you
and in accordance with the reliable, productive, and
substantial evidence." (emphasis added)

The language thus quoted provides a zeneral guldeline for administra-
tive tribunals. Thus, as a general rule, hearsay evidence is admis-
sible in a Court of law bound by the strict rules of evidence. The

- -

evidence in the present case is clearly hearsay (See, p. 713 of
June 22 transcript) and is conceded as such by the applicants and the
Beard.

Despite general rule as to *he admissibility, the Courts
have held t¢hat in some instances hearsay evidence will be inadmissibdle
in administrative proceedings. This cccurs when: (1) There 1is
better evidence available than the hearsay cbjected. (2) The hearsay
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is itself unreliable or (3) By admitting the hearsay evidence, a
party opponent's right %o cross-examinaticn will be denled.

hd

1) When There Is Better Evidence Avallable

(1.e. Direct Testimony Of The Author of

The Hearsay.

In Jutgamie County v. Town of Brocklyn, 18 Wis. 24 303,
118 NW 24 201, 206 (1962), the Court held that "Without decldl
under what circumstances hearsay evidence may be admissible before
an administrative agency, we hold that it shculd not be received
over cblection where direct testimony as to the same facts is ob-
tainable." (emphasis added). The present case presents much the
same situation. Here there is nearsay evidence, which was timely
cbjected to by attorney for the Intervencrs (transcript, June 22,
p. 712 lines 6-8) and as previously noted, direct testimony as to
the same facts was obtainable. Under these circumstances the
Board should have refused to admit the hearsay evidence, or in the
alternative forced its authors to give direct testimony as to the
facts contained therein.

Furcther , Colorficio Italiano Max Meyer, S.P.A. w S/S
Helenic Wave, 419 F. 24 223, 225 (1969), (an admiralty case which
can be directly analogized to administrative proceedings because
equally flexible rules of evidence apply in each) held, in respcnse
to the introduction of reports by surveyors,unsubstantiated by di-
rect testimony; "The proper proof of the facts ascertained on the
surveys 1s ... the testimony of the surveycrs." The F.S.A.R. can
be likened tc survey report in that both were submitted for the

truth of the assertions within them; and the authors cof neither

were cross-examined, although both sets of authors were presumably
readily avallable. As the Court refused t¢ accuept such documents,
8o should the Board likewise refuse to accept the proferred docu-

ments here.
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2) The F.3.A.R. Is An Anconymous,3elf-Serving,
-
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It 13 clear that there are levels of hearsay, and thus
some hearsay is "better" than other hearsay. McCormick put it
thusly: "The trustworthiness of hearsay ranges °“rom the highest
rellability to utter worthlessness." Therefcore, the question now
becomes: "How reliable is the F.3.A.R. as hearsay, and where does
it fit on the scale?" (Cited at 279 in 3 Davis, Administrative
Law Text.

The F.S.A.R. i3 very unreliable as a document submitted

for the truth contained wi%thin it. This s s¢ because it was pre=-
pared completely by S.C.E. and others in its employ. As set forth
in the testimony of Mr. Moody, the applicants had total contrecl of
what went into the S.E.R., and it was submitted tc the N.R.C. to
Justify its application for a license. Therefore, the document
should be assumed to be self-serving and biased, and its reliability
as 2 basis for a rational decision on matters affected by it should
e correspondingly low. Further, the document was prepared by the
applicant in anticipation of litigation. 1In Coloroficio, (supra),
the Court ruled that hearsay survey reports were inadmissible, be-
cause "thelr objectivity is suspect because of their intended use
in litigation.” (supra at 225.) Far from having the "earmarks of
trustworthiness" that the Board found it possesses (Transecript,
June 23, p. 946 7), the F.S5.A.R. should be presumed to be completely
and utterly untrustwortiy until such time as the applicants' produce
the authors of the F.S.A.R., at which time, and after careful cross-
examination, the true amount of reliability accorded the document

may reascnably be determined.
2) Sy Admitting Hearsay Evidence, The Intervenors’
Right To Cross-Examinaticn Was Denied.

The Senate Committee which ruled on Section 556(d) of the
Administrative Procedure Act (supra) said: "To the extent that
cress-examination 1s necessary to bring out the truth, that party
should have it." (Section 14.10 Davis text p. 285). Procfessor



Davis sees two factors as being very influ

of whether tc allow hearsay evidence to be admitted when the copponent

dema;ds his right to cross-examiration. (See, Transcript

line 25, p. 1006, p. 1007). These are (1) the avalilablil
e

)

availability of the declarants and (2) the degree of p
of the hearsay in all circumstances including the lack
gces on to say that: "If the declarants

<
"

for cross-examination. Davis

were readily avallable and if the procbablility that the hearsay might
yield to cross-examination of the declarant seemed strong, a holdin
that a fair hearing was denied may have been justifiled." (Davis

§ 14.10, page 296). In the present case, the declarants were readily
avallable, and Intervenors wanted tc cross-examine the declarants re-
zarding the contents of the F.S.A.R. and for purpcses of Impeachment.
Here, the Board would not even allow the witnesses to state which
part of the F.S.A.R. they wrote. is is clearly a denial of a falr
hearing.

In Tri-State Broadcasting vs. F.C.C., 96 F. 24 564 (1938),

the United States Court of Appeals for the District of Columbia de-
ided a situation analogous to the present cne. There a witness at-
tempted to introduce a summation of his conversations with many mem=-
bers of the community as to the feasibility of erecting a radioc sta-
tion. The Court there, after first noting that administrative bodies
as a general rule 30 not need to follow the strict rules of evidence,
nevertheless held: "The testimony admitted was clearly hearsay....
It's admission deprived the appellant of the right to cross-examine
those, a composite of whose views Roderick was reflecting into the
record.” Thus, the hearsay testimony was held inadmissible. This

statement of the Court, when applied to the present case, may be para-
phrased t2> read: "The F.S.A.R. is clearly hearsay.... Its admission
deprived Intervenors (Carstens, et. al.) of the right to cross-examine
those (the authors) a composite of whose views Mr. Mcody was reflect-

ing into the record.” The hearsay evidence was denied admissibllity
in Tri-State, and should be denied here.

-

In Southern Stevedoring Co. vs. Vorhis, 190 F. 24 275

Sth Cir. 1351) the Court toock a different tack to end up with the
same result. Here the Court said that, as to administrative proceed-
ings, "The mcre liberal the practice in admitting testimony, the mcre
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imperative the obligaticn %o preserve essential rules of evidence

by which rights are asserted or defended.”" (p. 277). There, two

ex-parte letters were the disputed evidence. The Court made several

important ¢ e

vigorocusly asserted their right to crcss-examination. Secondly, the
» -

the two authors of the

indings. It was impertant to the Court that the cpponents
Court found that even if
letters would testify on the stand exactly as they had written in the
letters, "appellants are still entitled to ascertain on cross-examina-
tion whether there are any additicnal or explanatory facts, and to
test the witnesses' knowledge and competence and the basis feor eir
professicnal opinions" (p. 278). The Ccurt here did not engage in
speculative characterization of evidence as having "ear marks of
trustworthiness", but rather concedes that even if what the declarants
say .s true the cpponent should still be allowed tc determine how the
declarant arrived at that conclusion and whether there are any other
facts or circumstances which he may not have menticned. When the
ocpponent sees this, and vigorously asserts his right to crcss-examina-
tion, this right should not be denied him.
Furthermore, as this Board was very liberal Iin admitting

testimony as shown by 1its admission of the 11,000 page, 30 volume

F.S.A.R. for the truth of the matters contained within it as an anony-
mous document prepared entirely by S.C.E. eor its employees, it should
therefore preserve and not eliminate, the hearsay rule and thus allow
the authors of the F.S.A.R. to be identified and cross-examined. Any-
thing less would be patently unjust.

B. NTRODUCED IN EVIDENCE MUST BE
LSCLOS : E 0]
JPPORTUNLTY TO REBUT THAT DOCJMEV” AND *O PROV’ﬁﬁ THE
The Administrative Procedure Act specifically preserves the
right to cross-examine witnesses in agency adjudications when 1t states,
tn § 7(e): "A party is entitled ... to conduct such cross-examinati

as may be regquired for a full and true disclosure of the facts.”
McCormick,in his classic treatise on the law of evidence, cites that
provision and states, "Through this provisicon the APA reccgnizes one

of the fundamentals of a falr hearing--namely, a reascnable cpportunity
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to test and controver: adverse evidence” (2 McCormick § 356, p 857).
Obviously, McCormick feels that the ability %o impeach the evidence
itselfl, via cross-examinatiocon, is a prereguisite to a fair hearing,

oS
and this is true even though he concedes that in most cases cross-
examinatizsn will not do any gocd.

Written evidence is equally subject to cross-examination
as testimentary evidence. The Attcorney General's Manual on the APA
states (at p. 77): "Thus, technical and statistical data may be
introduced in convenient written form subject to adequate opportunit)
for cross-examination and rebuttal.” (emphasis added). The Manual,
by using the werds, "may" and "convenlent" recognizes that evidence,
even in administrat..e hearings must have scme foundation toc be ad-
missible. When the evidence is a dccument (like the F.S.A.R.) then
the basis for that document is raw data coupled with thoughts and
calculations of the author. To have an adequate cpportunity for
cross-examination of a document, therefore, a party must have the
opportunity to question its author.

McCormick expressly states that this is true, especially
in the case of documents like the F.S.A.R.: "Statistical compila-
tions and surveys are admissible only if the perscn responsible for--
and having full knowledge of the preparation of--the exhibit is avail-
able" (2 McCormick §§ 356, p 358 - emphasis added). In the presen:
case, the F.3.A.R. should not have been admitted because the persons
responsible for creating the F.S.A.R. (i.e., it's authors) wvere not
identified. In fact, it was admitted that the applicants' sponsoring
witness, Mr. Mocdy, had not even reviewed all of the documents and
had not written any of it. (Transcript pp. 709-710).

8y not allowing identification of the authors (Transcript
» lines 9-11), the Board committed error because the Board
ffectively denlied Intervencrs what the APA had provided them as a
matter of right (l.e., the ability to cross-examine for purpcoses of

rebuttal, or McCormick's "Fair-hearing".)
The case law on this point supports these contentions. In
Powhatan Mining Company vs. Ickes, 118 F. 24 106 (6th Cir 1941),

certain coal producing companies were required by regulation to file
es and other data and {rom this data, tabulaticns were prepared

[
[P

O
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e
the tables be decoded s
&

they would know the 1d

£

sther facts surrounding the transactions. T
that: "... in all fairness the closed”. The
Court noted a basic incongrulty which 1s a
case: "The Division introduced

sbiected to giving information (i.e., the identity of the authors)
necessary for »roper cross-examination (See, Transcrip

19«21). The Court here went on to ncte that the exhibits were admis-
sible under the broad rule that administrative agencles are not bound

by the ordinary rules of evidence, Dbut ~hen notes that because thls
is so0,"all the more should be the effort on the part of the agency to

axtend to the litigant the right to test evidence thus admitted by
the fullest possible cross-examinacion.” (p. 109 - emphasis added).
Here the fullest possible cross-examination regquires disclosure of

names of authors for purposes of rebuttal. As the Court itself
stated: "It is difficult to see how the accuracy, authenticity and
relevancy of these tabulations could be tested in any way without
the disclosure of the names of the code members who reported the
data upon which the tabulations are based." (p. 109 emphasis added) .
In a more recent case, Carter-wallace Inc. vs. Gardner,
417 F. 24 1086 (4th Cir. 1969) the factual situaticn was remarkably
similar to the present case. Here the evidence consisted of an un=-
published document of recent origin. Its author was not called as
a witness. The appellant, rather than produging the author, sought
to introduce the document through a vice-president. (The Court also
noted that the author had conferred with appellants’' attorneys con

the night before the document was submitted and was not unavailable).
"Iinder these unusual circumstances (including all circumstances), the
examiner 4id not abuse his discretion by ruling that the paper could
not be introduced unless the government had an cppertunity to juestion
its author." (p. 1096) (emphasis added). In the present case, the
7.5.A.R. was introduced, not by its author, but rather an employee of
the applicant, Mr. Mocdy, their Manager of Nuclear Licensing who dcesn't
el

even rise to the level of a vice-president (Transcript p. 709, lines
-22). The witness/sponsor likewise had nc perscnal knowledge of the
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data contained within the F.3.A.R., and hadn't even reviewed all

of the dccument (Transcript p. 710, lines 2-25). Thus, what the
court saw as "unusual," the Bocard saw here as perfectly legitimate,
and indeed even stated they had certain earmarks of trustworthiness.
. Transcript p. 947, lines 2 and 3).

s 3

[

out proper identification or

1)

e
To admit the P.S.A.R., wit
a

authentication; without identifying the authcrs and by refusing to

llow Intervenors to question the authors who actually appeared as

witnesses regarding what peortion of the F.S.A.R. they wrote, cons-

citutes a denlal of Intervenors' right to cross-examine and is
I

x
reversible error in that it denied Intervenors their right to a falir

»

hearing.

Respectfully submitted,

Richar
Universify of San Diego
aniron:;ptal Law Clinic
Alcala rk

San Diego, California 92110
(714) 291-0480, ext. 4376

Attorney for
Intervenors Carsten et al

DATED: February 26, 1932
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