UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before The Atomic Safety & Licensing Board

In The Matter Of )
)
PACIFIC GAS & ELECTRIC COMPANY ) Docket Nos. 50-275 OL
) 50-323 OL
(Diablo Canyon Nuclear Power Plant,)
Units 1 & 2) )

INTERVENORS' REPLY TO THE STAFF
AND APPLICANT RESPONSE TO INTERVENORS' MOTION REQUESTING
THE ISSUANCE OF LICENSING BOARD SUBPOENAS

The Intervenors have requested the issuance of Licensing
Board subpoenas for thirteen axperts, each possessing
first-hand knowledge directly relating to the seismic safety
issues before this Licensing Board. For a variety of reasons,
both the Staff and Applicant oppose the Intervenors' request.

This reply addresses those arguments.

s
A. The Intervenors have requested the issuance of
Licensing Board subpoenas to five experts who are presently
employees of the United States Geological Survey (USGS). The
USGS consults to the NRC Staff on the Diablo Canyon licensing
review. The Staff indicates that two USGS emplcyees will be

1/

made available for cross examination at the hearing. =~ These

¥ 4 STAFF'S RESPONSE TO INTERVENQORS' MOTION REQULSTING THE
ISSUANCE OF LICENSING BOARD SUBPOENAS, at 4.[cited here-
inafter as STAFF'S RESPOLSE].
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two "USGS emplcyees, however, are not among the five experts
identified in the Intervenors' motion. The Staff argues that
issuance c¢f Licensing Board subpoenas to compel the attendance
and testimony of the five USGS employees identified in the
Intervenor's motion violates the Commission's Rules of
Practice.

Issuance of Licensing Board subpoenas to compel the
attendance and testlmony of consultants to the NRC is controlled
by 10 CFR §2.720(h) (2)(i). That rule permits the Executive
Director for Operations to designate the person(s) who will
present the Staff position, and it prohibits the Licensing
Board from requiring the attendance and testimony of any other
NRC personnel 2'/except upon a showing of exceptional circum-
stances. The Staff argues that the Intervencrs have failed
to make the required showing. We disagree.

First, the discovery of a major active fault within two
and one-half miles of the Diablo Canyon site has resulted in
exceptional circumstances for the issuance of the operating
license: issuance of the operating license depends on
proof that Diablo Canyon, with very few modifications, ¥

can withstand an earthquake substantially greater than

2/ As used in §2.720, "NRC personnel" means persons acting
in in the capacity of consultants to the Commission. See,
10 CFR 2.4 (p).

3/ The only significant modification to Diablo Canyon are

structural modifications to the turbine building, (SER,
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that for whizh it was originally designed and constructed.
The original safe shutdown earthquake for the Diablo Canyon
facilities corresponded to a 0.40g horizontal ground

acceleration to be used four development of design response
4/

spectra. The safe shutdown earthquake now postulated

by the Staff for the facility corresponds to a 0.75g horizontal
5/

ground acceleration.

The circumstances of this proceeding are exceptional
because the Staff has significantly reduced the accepted margins
of safety to approve the design and construction of Diablo
Canyon. Diablo Canyon is seccond-rate in safety. The ACRS
concedes as much:

Since there are expected to be significant
differences between the nature of the ground
motions close to a large earthguake and that

at greater distances, to which most available
data apply, the Staff relied heavily on the
experience and judgment of its consultants,

N.M. Newmark, an acknowledged expert in the
field of earthquake engineering and structural
design. On his advice, an effective zero-
period acceleration of 0.75g was used to deter-
mine the free-field response spectra to be used
in engineering analyses. These spectra were

then reduced by varying amounts to obtain
spectra for those structures in the plant having
foundations extending over large areas. This
reduction for the effects of building size 1is
also based largely on jucdgment and experience
rather tnan on extensive observations Or analvses
and has not heretofore been applied in the design
of nuclear power plants.

=y

4/ SER., Supp. No. 1, at 2-14.

5/ SER, Supp. Nec. 4, at 2.



: The seismic design criteria proposed by
the Staff permitted the use of damping
factors for structures in accordance with
Regulatory Guide 1.61 in place of the lower,
and thus more conservative, values used by
the Applicant in the original design. The
Staff also permitted the use of as-built
dimensions and masses, and material
strengths determined from tests during
constructicn, rather than the more con-
servative values used in the original
design.

It i- evident from the foregoing that the

design bases and criteria utilized in the
seismic reevaluation of the Diablo Canvon
Station for the postulated Hosgri event

are in certaln cases less conservative
than those that would be used for an
original design. [Emphasis adced] E/

In view of these extraordinary circumstances that raise
substantial, nagging questions regarding the safety of this
facility, it is incumbent on the Licensing Board to assure
compilation of the most complete record possible. No stone
should be left unturned. The five USGS experts identified
in the Intervenors' motion are uniguely qualified to assist
the Board in making a comprehensive record. Messrs. McCullough
and Wagner have done the actual field work in mapping the
Hosgri-San Gregoric fault system. Both assisted in the
preparation of the most recent USGS review for the NRC of

the geologic data relevant to the Diablo Canyon site, dated

6/ Letter from Stephen Lawroski, Chairman, ACRS to the
Honorable Joseph M. Hendrie, Chairman, NRC, dated
Jaly 14, 1978, at 2-3.
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April 29, 1976. Their testimcny will provide first-hand
knowledge of facts material to establishing the structural
definition of the Hosgri-San Gregorio fault system, i.e.,
the interrelationship of the various branches of the fault
system. That interrelationship is important in assessing
the maximum earthquake potential of the system - that is,
how much of the fault could "break" in a single event. Y

Dr. Joyner is a principle author of the USGS Circular
672, which describes the near field accelerations expected
from a 7.5 magnitude earthquake. Dr. Joynef;s work is the
basis from which the Staff purports to derive the 0.75g hori-
zontal acceleration used in the reanalysis of the Diablo
Canyon seismic design. ¥ Dr. Joyner's testimony will pro-
vide expert opinion on the peak acceleration to be expectad
in the near field of large earthgquakes in the magnitude
range 6.5-8.0.

Drs. Bonilla and Mark are principle authors of the
USGS publication describing the empirical relationship between
earthquake magnitude and fault length. The fault length-
magnitude relationship was considered by USGS in designating

7.5 as the maximum earthquake potential of the Hosgri-San

Gregorio fault system. The work of Drs. Bonilla and Mark

REQUEST FOR THE ISSUANCE CF LICENSING BCARD SUBPOENAS,

7/ See, Affidavit of Richard B. Hubbard, INTERVENORS'

at 3-3 [cited hereinafter as Affidavit of Richard B. Hubbard].

idavit of Richard B. llubbard, at 9-10.

ry

8/ See, Af
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suggest that the USGS may have understated the maximum earth-
quaﬁe potential of the Hosgri-San Gregcrio fault system. ¥
In sum, Diablo Canyon raises exceptional safety concerns.
The facility is sited next to a major fault and was originally
designated for an earthquake substantially smaller than that
designated as the safe shutdown earthquake. Instead of
requiring modification, the Staff has significantly reduced
safety margins to approve the desijn and construction of
the facility. The circumstances justify the issuance of

subpoenas to the USGS experts who are uniqueiy gualified to

present expert testimony.

B. The Staff argues that the two USGS witnesses it
will present are better qualified to present the USGS pesition
because they, not Messrs. McCullough and Wagner, "participated
in synthesizi?g the overall information into a bottom-line
position.” 1 That argumen* misses the point.

Messrs. Wagner and McCullcugh are called not to present
the USGS bottom-line position, but to present their opinion
of the structural definition of the Hosgri-San Gregorio

fault system obtained from their first-hand field observa-

tions. The Staff-sponsored witnesses may well be gualified

S/ See, Affidavit of Richard B. Hubbard, at 9-10.
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STAFF'S RESPONSE, at 4.
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to present the synthesized, USGS botton-line pesition;

however, they are poor substitutes for Messrs. McCullough
and Wagner on matters relating to the McCullough and Wagner
field observations. It is important for the record to
reflect those first-hand observations.

The Staff suggests that "if after the presentation of
the Staff's USGS witnesses the Board wishes to hear from
Mr. Wagner and Mr. McCullough, the Staff will make them
available." = However, assurances that Messrs. Wagner
and McCullough will be hovering in the wings, is simply not
enough. Experience demonstrates that cross examination of
the person with first-hand experience often results in
disclosure of significant details that are filtered-out
in synthesis and review. Cross examination of the Staff-

sponsored witnesses may give nc hint as to the significant

information that Messrs. McCullough and Wagner could

[
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See, Affidavit of Richard B. Bubbard, at 4. 1
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ok The Staff asserts that the Intervenors failed
to demonstrate that the participation of Drs. Bonilla,
Mark and Joyner "would aid the Board in making its ultimate
determination.” The Staff fails even to mention the
extensive proffer regarding the relevance of these expert's
contribution to the seismic safety issues before this
Licensing Board. 12/ Intervenors submit that an adequate

showing has been ma&e, and request the Board to reject the

Staff's unsupported assertion. -
1X.

A. The Staff argues that the request to subpoena
Drs. Trifunac and Luco should be denied because, first, the
Intervenors have failed to make a showing of extraordinary
circumstances, and second, they are protected by the ruling

13/
in Aeschliman. Intervenors have already outlined the
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See, Affidavit of Richard Hubbard, at 9-13.

Aeschliman v. U.S. Nuclear Regulatory Commission, 547

F.2d 622, 631 (D.C. Ciz. 1978), rev'd on other grounds

sub nom. Vermont Yankee Nuclear Power Corp. v. NRDC,
U.S. . 55 L., Ed. 2d 460 (197/8).
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extraordinary circumstances surrounding this proceeding.
In iight of these circumstances and the Board's duty to make
a definitive finding of safety, every effort should be made
to call upon those who can materially assist the Board in
its task. No two experts are better qualified to do so than
prs. Trifunac and Luco. Both are acknowledged experts in
the field of earthquake engineering and both served as con-
sultants to the ACR§ during its assessment of the Diablo
Canyon seismic design basis. And of particular note here,
both have published substantial criticisms of the Staff and
Applicant reanalysis. 1/ Of the design spectrum used for
the reevaluation of the Diablo Canyon facility, Dr. Luco
has stated:
In my opinion, the free-field design spec-

trum used for re-evaluation of the Diablo

Canyon Nuclear Power Plant do.s not reflect

the strong motion at the site for a 7.5 magni-

tude earthquake at an epicentral distance of

5 kilometers, but rather the motion for a
6.5M earthquake at that distance. 15/

14/ Supra, at 3-4. There is some doubt as to whether Drs.

r Trifurac and Luco fall within the category of people for
whom a showing of "exceptional circur .ance” must be made
to authorize issuance of a subpocena. 10 CFR 2.4(p) does
not include consultants to advisory committees as "NRC

ersonnel” for the purpose of §2.720. The point, however,
P P

is moot because exceptional circumstances can be demon-
stated here.

[
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ee, Affidavit of Richard B. Hubbard, at 14-18.
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Regarding the Staff's application of the Tau effect and
damping in the seismic reanalysis, Dr. Trifunac observed at
a 1976 ACRS subcommittee meeting:

... This is the first time that I have had

the opportunity to see a whole sequence of

procedures that are impressing me as going

in one direction which is reducing something

that we would call effective acceleration. 17/

In a recent decision, the Commission reminded the Staff
of its obligation tO implement the Commission's open-door
policy about differing professional opinionsh with particular
focus on the Staff's testimony at Licensing Board hearings. 2/
That reminder underscores the Commission's concern that consi-
deration of scientific opinions, differing from the Stafi's
position, be reflected in the Commission's decision. That
concern is relevant to the issuance of Licensing Board sub-
poenas to Drs. Trifunac and Luco.

For over two and one-half years, Drs. Trifunac and Luco
have offered significant and well-informed criticisms of the
staff's and Applicant derivation of design response spectra
for the reanalysis of Diablo Canyon's seismic design. Issuance
of Licensing Board subpoenas to obtain the testimony of Drs.
Trifunce ané Luco is consistent with the Commission's concern

for development of a record that reflects competing scientific

viewpoints.

=
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Affidavit of Richard B. Bubbard, at 12-18.
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In the Matter of Carolina Power & Light Company,

Shearon Harris Nuclear Power Plant, units 1,2,3 & 4),
CLI-78-9, 8 NRC (Slip Op., at 3).
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B. The Staff argues that issuance of Licensing Board

subpoenas to Drs. Trifunac and Luco is barred by the decision
: 19/
in Aeschliman. In that case, an intervenor requested the

Licensing Board to permit discovery from individual ACRS members
‘n order to probe certain statements inan ACRS letter to the
Commission. The Court agreed with the intervenor that further
explanation of the ACRS letter was necessary, but held that
discovery from indit¢idual ACRS members was not the proper way

to obtain it:

-

Turning to the propriety of discovery directed
to individual ACRS members and ACRS documents,
we conclude it was not error to deny these
requests. ACRS' unique role as an independent
"part of the administrative procedures in
chapter 16 of the Act," supra, is sufficiently
analogous to that of an administrative decision
-makers to bring into play the rule that the
"mental processes" of such a "collaborative
instrumentality of justice" are not ordinarily
subject to probing. United States v. Morgan,
313 U.S. 409, 422, 61 s.Ct. 979, 55 L. Ec.

1429 (1941). This rule is particularly appro-
priate in light of the ACRS' collegial composi-
tion such that ro individual may speak for the
group as a whole. 20/

The rule against probing the "mental processes” of
independent administrative decision-makers, invoked by the

Court in Aeschliman, is not applicable here. 1In Aeschliman,

the issue was whether the Licensing Board should issue a
subpoena to a member of the ACRS to explain an ACRS position.

Here, however, the issue is whether the Licensing Board should

19/ Aeschliman v. U.S. Nuclear Pegulatory Commission, supra, at

h |

20/ Aeschliman v. U.S. Nuclear Regulatory Commission, supra,
at eil.
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issue a subpoena to a consultant to the ACRS in order to
obtain his expert opinion. Neither Dr. Trifunac nor Dr.
Luco is a member of the ACRS, and regardless of the ruling

in Aeschliman, neither is in a position to speak on behalf

of the ACRS. ' Each, however, is in a position to provide
essential factua. and expert testimcny bearing directly upon
the safety issues in caontroversy in this proceeding.

Furthermore, in Aeschliman, there was an adequate sub-

stitute to conducting discovery on individual ACRS members.
The Court ordered the NRC to return the ACRs’letter to the
ACRS for claritication. Here, however, thexe is no substitute
to obtain’ng the testimony of Drs. Trifunac and Luco for the
recerd. With the exception of the Staff and Applicant experts,
no gqualified scieatists have studied in detail the derivation
of the design response spectra for Diablo Canyon as have Drs.
Trifunac and Luco.

Finally, if for reasons of comity, this Board is reluctant
to subpoena Drs. Trifunac and Luco, Intervenors suggest that
the Licensing Board invite the two experts, by letter, to

attend and present testimony.

III.
A. Of tne remaining six witnesses, four are agsociated with
21/
with Universities, = one with a joint government-unjversity

21/ Dr. El: Silver, University of California-Santa Cruz;
Dr. Clarerie Hall, Jr., University o©f California;
Dr. W2lli=m Dickinson, Stanford University; ,and Dr.
James Brune, University of California-San Diege.
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22/ 23/
researxch ins’ ‘tute, and one with a private corporation.

All.six have indicated that they are prepared to offer testi-
mony, bu: fcr a variety of reasons, are reluctant to appear
on behalf of the Intervenors. Each of these six witnesses
i3 in a3 position to provide essential factual and expert testimony
bearing upon the safety issues in controversy in this proceeding.
Dr. Eli Silver has first-hand field experience and
directed the first USGS scientific exploration of the fault
system following the disclosure of its existence by Shell
0il Company geologists. He has studied exte;sive aeromagnetic
data in order to determine whether there is continuity in the
Hosgri-San Gregorio fault system. 2/ Dr. Silver's testimony
will provide direct knowledge of facts material to establishing
the structaral definition 7, and the potential for movement
on, the Hosgri-San Gregorio fault systen.
Dr. Clarence Hall has conducted substantial field work
at the southern end of the Hosgri-San Gregorio fault system.

Dr. Hall draws conclusions from his detailed work with

strat igraphic observations about the amount and nature of
25/

historical displacement along the southern end of the fault.

22/ Dr. W. Gawthorp, Cooperative Institute For Research In
Environmental Sciences, University of Colorado-NOAA.

23/ Dr. Stephe2n Graham, Chevron,

tJ
re
5
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1]

£fidavit of Richaré B. Hubbard, and Attachments B & F.
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at 3-7, and Attachments C, H & I.
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Drs. Graham and Dickinson conducted similar studies of the
northern end of the fault, =4 As described in the Affidavit
of Richard B. Hubbard accompanying the Intervenors' original
motion, the cestimony of these three experts provides first-
hand knowledge of facts material to establishing the structurzl
definition of the Hosgri-San Gregorioc fault system and the
potential for movement in the present.

Dr. W. Gawthrog, formerly with USGS, has studied the
location of the 1927 earthquake (7.2 magnitude), and its
relationship to the Hosgri-San Gregorio fault, 27/ Dr.
Gawthrop's testimony will be directly related to establishing
the present potential for movement along the fault system.

Dr. James Brune has preéared work examining the phenc-
menon of focussing high frequency energy by a propagating
source, such as a fault. Dr. Brune testified before the
ACRS, at the invitation of the ACRS. His testimony, at that
time, established that the phenomenon of focussing is relevant

to assessing the adequacy cf Diablo Canyon's se smic

28/
design:
In the case of the Diablo Canyon nuclear
reactor, given the assumptions that the
San Simeon-Hosgri fault system is a con-
tinuous active fault coming within 5 km
26/ 1bid, and Attachments D, E & G.
27/ SER., Supp. 4, at C-19 & 20.
28/ See, Affidavit of Richard 3. Hubbard, at 13-19 and

Attachment M.
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of the Diablo Canyon nulcear power plant,
focussing by rupture propagation (from
northwest to southeast) could lead to
anomolous high accelerations, possibly
greater than 2g. At the present time, it
is not possible to say what the probability
of such high accelerations is. Many of
the factors necessary for estimating the
probability are being intensively studied
and should be much better understood in a
year or twe.
Neither the Staff nor the Applicant has adequately addressed
239/

this matcer. ~

B. The Staff argues that tne request to subpoena the
six experts listed above shouid be denied because, first,
upon the proper showing, Intervenors can command their
appearance by requesting subpoenas and, therefore, the
request for Licensing Board subpocenas is but a "thinly
veiled device to obtain financial assistance from the NRC;"
and second, the Intervenors failed to demonstrate that
appearance of th2 witnesses is either necessary or would be

30/

beneficial in the development of the record. ~

We agree: the Commission has no obligation to finance
the Intervenors. Hcowever, the Commission does have an
obligation to provide reascnable assurances that the operation
of Diablo Canyon will not unduly jeopardize public health

29and safety. Power Reactor Development Co. v. International

/ Ibid, at 19.

w o
o

/ STAFF RTSPONSE, at 5-7.



Electricians Union, 367 U.S. 396 (1961).

Substantial and nagging safety concerns surround
31/
Diaklo Canyon. Each of the thirteen witnesses identified

in the Intervenors' motion is uniquely qualified to provide
facts and expert testimony which will materially assist the
Board in resolving contested safety issues. In view of
these exceptional circumstances, safety concerns overide
concerns for the putse and fully juscify issuance of the
requested subpoenas. ’

However, should the financial concerns pose a hurdle,
Intervenors request the Licensing Board to subpoena the
above mentioned experts, and permit cross examination by
all parties, with the understanding that Intervenors will
bear all costs.

B. The Staff argument that the Intervenors failed to
demonstrate that participation by Drs. Silver, Hall, Graham,
Dickinson, Gawthrop and Brune would aid the Board in making
its ultimate decision is an unsupported argument. The Staff
fails to address the Intervenors' extensive proffer. We
request the Board to reject this argument.

I1X.
A. For its part, the Applicant argues that (1) the

Affidavit of Richard B. Hubbard should be struck; (2)

31/ Supra, at 6.




Aeschliman bars the issuance of subpoenas to Drs. Trifunac

and Luco, the ACRS consultants; (3) the request violates the
Commission's rule against providing financial assistance to
Intervenors;:; and (4) the Applicant's rights would be violated
by issuance of the requested subpoenas. Arguments (2) and
(3) nave previously been addressed above. We here address

32/
arguments (1) and (4).

B. The Appliéant asserts that the Affidavit of

Richard B. Hubbard should be struck because it contains
hearsay and the affiant is not qualified to testify on
matters contained in his Affidavit. The Applicant's argu-
ment misses the point; the point is that Mr. Hubbard's
Affidavit is offered to demonstrate t:.2 relevance and
materiality of the testimony expected to be oktained from

the thirteen experts. The Affidavit is offered to support
the request for the issuance of subpoenas. It is not offered
to support findings of fact related to the issues in conten-
tion. Certainly, Mr. Hubbard's technical background gqualifies
him to describe generally the relevance and materiality of

33/
the testimony expected to be obtaired.

32/ RESPONSE OF PACIFIC GAS & ELECTRIC COMPANY TO INTERVENORS'
. REQUEST FOR THE ISSUANCE OF LICENSING BCARD SUBPOENAS,
(cited hereinafter as APPLICANT'S RESPONSE].

See, e.g9., In the Matter of Public Service Co. of Okla-
homa, et al, (S8lack Fox station, tnits 1 & 2), Licensing
Boara order, September 8, 1978.
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) Additionally, Applicant's insistance that the rule
against hearsay testimony be strictly applied is contrary
to accepted administrative procedure. This is particularly
true in a case where, as here, the affidavit is offered to
describe generally the testimony expected to be obtained
from other experts.

Ce The Applicant complains that issuance of the
requested subpoenas.will prejudice its rights by denying
it the opportunity to prepare adequately for cross examina-
tion of the experts. The Applicant gives th; impression
that it is in the dark with respect to the testimony expected
to be obtained from the thirteen experts and argues that
depositions would be useless. ¥/

The Applicant has mislead the Board. The Agplicant
cr their consultants are intimately familiar with the work
of each of the thirteen experts. Drs. Trifunac and Luco,
over the course of the last two years, have submitted
extensive written comments to the ACRS regarding the deriva-
tion of the design response spectra used in reanalysis of
Diablo Canven. Certainly, the Applicants have studied those
comments extensively.

Dr. Hall, in June, 1976, and Dr. Brune, in June, 1377,

presented testimony to the ACRS and responded to gquestioning

33/ APPLICANT'S RESPONSE, at 5.




from members of the ACRS. The Applicant was there. More-

over, documents obtained through discovery indicate that
this Spring, the Applicant was concerned about Dr. Brune's
focussing phenomenon and was well aware of Dr. Hall's views
on the Hosgri-San Gregorio fault system.

Those same documents indicate that the Applicant has
continuously monitored the opinions of various scientists
regarding the Hosgri-San Gregorio fault, including Drs.
Silver, Graham, Hall, Gawthrop, Dickinson and McCullough.gé/
Nor is there any reason to believe that the'épplicants are
not fully aware of the work of Drs. Bonilla, Mark and
Joyner. The work of these experts was cited as the basis
for the USGS conclusion in SER, Supp. 4, issued in May,
1976.

Finally, it is reascnably evident from the Affidavit
of Richard B. Hubbard and the work attached thereto what
testimony would be expected from these experts. Given the
arsenal of seismic and geologic consultants on the Applicant's
payroll, their familiarity over the course of 2 years with
the work of all thirteen experts, and the availability of
depositions, the Applicant complaint that it is prejudiced
is not supportable. Moreover, following the testimony of
these witnesses, the Applicant may take the opportunity to

submit rebuttal testimony.

15/ Drs. Wagner and McCullough have worked together on the
Hosgri project for USGS.
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- One final note: the Applicant implies that Applicant

alone is at a disadvantage for not having testimony pre-

R
W

filed by the thirteen witnesses. The Applicant is no more
at a disadvantage than the Intervenors. In fact, given the
resources at his command, he is better off.

IV.

For the reascns set forth above, Intervenors request
that its motion be granted. In the alternative, Intervenors
request that the thirteen experts be subpoenaéd with the
Intervenors bearing all costs and that cross examination be
permitted by all parties.

Respectfully submitted,

&MK}W

pavid S. Fleischaker, Esq
1025 Fifteenth Street, N.W.
Suite 602
Washington, D.C. 20005
(202) 638-6070

John P. Phillips, Esq.
Steve Kristovich, Esqg.
Center For Law In The Public Interest
10203 Santa Monica Boulevard
Fifth Floor
Los Ange.es, California 90067

Attorneys For
SCENIC SHORELINE PRESERVATION CONFERENCE, INC.
SAN LUIS OBISPO MOTHERS FOR PEACE
ECOLOGY ACTICN CLUB
SANDRA SILVER
JOHN J. FORSTER

SEPTEMBER 23, 1978
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the near shore Hosgr, San Slmeoz, 252 Sur faulls fovm the princizal :ow=daries
Detveen the onstors uplifs of the souttern Coast Ranges 2zd the olfshors ba=
sl=s. The maix past of tos Eosywl fxnl: the most scathery of this series, de=
fines a Lizear zoze tmatsivikes N25Wasd extesisover 3135 s dizazzabetvess
the vicizilles of Poizs Sal and CapeSan.)iazsiz, Alizouss its Hosgri Lull sone
served 23 3 bouzia~y sTucIurs with predomiss=cly versissl 4t semenigsdune
Isz mid e Tertizer time, severzl 1lz23 Of eviceaC® 222029 2233 1258 Tam omr
O e e s aml Sangn O el St bora b m smammamamin s a-
fot.: 2 is :J:E By rize: shliswe sliga SiTulgmaziic evicencs ased o3 car=pari-
500 of the sectioa Jea2imared 37 the "Ocwazo No. 1" well, lacmted west of e
faull, wits sectizzs east of tme fawit, ladicates 3 =awimus of skous 19 te 8 i
Pk e e ae® th e Haewn some ~iane et lataml
SLip is accommocated (= [0ics an2 reverse sLp sSavs af tse 2omS 1md sswh
ends of the Lult rome. Splay Sully at the sculs ead 2f s Hosget, 234 bots
Lulls and Slds o the grorms Srther souts, besd towerd amd mumally s2ocfern
with fauits and folds extencizz seawars fom the Trosaverse Razgss proviscs
o the east, A pallerm of (misriaremce, Tatter tham tmimcation of oms systez by
tha other, apparestly resulls from =usual szcommodation Setvees ths gkt
lateral movemensy cof the Zoswrt system and the left jaterzl moveme=:s of the

14

Tiamama ti=m

. Traosverse 2aoges sywtam.,

ARE THZ SAN CREICCRIC AlD :DSCRTI FAULT 20NTS A ST savnr |
STSTD? :
hBiin b+, Earth Sciences 2caxd, Uaiversity of

Calilemmia, Sansa Cruz, CA 95054, 1
Many lines of evidence l2id =5 the comclusicn of sver 100
k3 of lateral cfifser alans Sach fauls =snes since earliy ]

Miocene. Hamiltos and Wi li--nan =iye eviiem=a fiw nls 19|
€0 20 l== af cogs.i-acien = o pad 3% TNB_omamamd .ty e
Fyqeyer T A cea
O e s 2o 2 08 17, asulls oz

gilodal picte rezcasiTozcions
Azerica si.ear was nearly para

gorio-Hasgrl wend ia exzly ¢ « No uwmazine
LTy exists as to wnezher or nas regeTio and Hesgri
faylts comnecs. The sritical Tegion is detwes

and just scuth of Pr. ScT. Any prajecsion of she San Cre=-
goTio soush ol Monrerey recuires the fauls o5 bend ST, and
Joining with the Hossei {nvalves c=e leas~ bendizg., Maoe
Ping a complex coascal and rearshore fauls svsce= is diZfe
cull but we Rape to have 2 clearer nistuze of shis incese !
section by the time of this svmzosium as a2 resuls of dew |
tailed aercmagnesis susveys tmar have beea Slown but nes |
4 .
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yet released. T cthess faulsg Ay in<eed Saym mser 100 ‘v
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. abstracts of Symposium on the San Gregorio - Hosgri fault system" April 1977
Cozdilleran Section Meeting of the Geological Society of America. .

STRATICRAPHIC CONTRASTS AUTOSS THT SAM CRICORIO FAULT, SANTA CUZ . o
ROUSTALNS, WIST CLNTRAL CALIFOPSTA ) .
CLA?L, Joseph C., Indiana Ualversticy of Peansylvaala, Indicna,
Penasylvaaia 15701; 3%A53, Earl E., U.5. Ceclogical Survey,
343 Middlefiald Road, HMenlo Park, Califorata 96025 )

The oashore Irace of the Saa Cregorio fault extends fraa coascal
Sxposuses easz of Allo livevo Poin: nocthwestvard for 27 k= (16 =t) to
the coast near San Cregorio. This fauls has juszaposed twvo major
tectoaic Slocks wizh 2arkedly differecs szratigraphic sequences,
sugzesiing that the faul: has extensive lateral displacesencs.,

. Ia the Pigeen Poiaz block southwess of the Saa Cregocio fauls,
. potphyrizic sllicic rocks say fora part of che basezen:; they ite . -
overlala by az leasc 2,500 a (3,300 ft) of elascis scrata of lace -
Cretaceous age. Cretacecus scraca AT® 20C preseat ia the La Honda end
Bea lozoad blocks morsheass of the fauls vhere Dore thas 10,000 a - -
(33,000 f2) of Paleccese :o ?liccena rocks Tests on a pre-Terziacy '
gramitic basemeaz. Paleccens asi Zoce=s rocks are A9C preseat in the o
Pigeon Potac Slock. Oligocecs (Zezar=iia) asd =idile tlocens
(lelizfan aad Luiatan) scraca ecsus ia Soth tecimmiz blocks, bus they
difler in lizhalagy, fauza, and bathy=ecry oz opposite siies. A
thick upper Miocene o lover Plicceze TLlacons seciion in the La Zocda
and Ben Lucoond bLlocks i3 cissiag vest of tha faule,
APPARENT OFTSTTS 07 ON-LAD CTOLOCIC FRATTURES AC:SsS
THE SAN C2ILS2ID-F0SGAT TACLT D . --
CRAMAM, Stephas A, Ixploracion Departmens, Westsry Regioa,
Qievron U.5.4., Zox 3862, Saa Framcises, California 94119;
DICSNSON, Wil 2., Ceolegy Departzeas, Stanford Naiversisy,
» Stanford, Califar=ia 95430% )
@ 520 Craveviog-doem=i 43,1 z=end, roughly colacident wieh che
Preseas ceatral Califor=ii coascoise asd a compoaeat of the fZum Asdreas |
faule systes, =3v “ave R bttt ¥ Yeoonws ws ahsoatie. |
Evidemss fos ooz ol s SR030022 98 20991018 94123 2f 0ifsec van mete |
b sigsaee () searly idemeicz. ‘eSilary sequesces it Jotas |
Reyes and is tie souchers Sasca Grus Houstaias, (21 sinmilar Cracaceous |
SCTALa of the vesters Samca Cruz Moumeaiss aad noTinera Sanca lucia {
Rasge, Q)_ tha structural conzacs batueen FTANLLIZ Sasement amd
Frasciscaa cosplax zerzh of Sodaza Sead and ‘a the sorthers Sazca Cruz
Mountains, (4) tectomis slabs ¢ Lspar-beariag saciscomes vizlia the
Frascisean STilex near Poise Se- i8¢ Camoria, (3) Frasciscamderivad |
Hiocene sacdszcas sear Poizz Sur aod potentiil Curze tarrazes s ctie |
south, aod (5) Zasezoic apiiellss ind everiyisg TerTiary sectis:s zeas ]
. Sam Sizeon iz 2oisc Sal. Tue suzgested Iignteslin is defiats saly
post=early Milocezs a=d prebasly posc-lace “isceza. Becauss the
. San Cregorio=dosgrs fauls see=d iatersecis the Saz Asireas faulr
effshore south of 3elinas, the oeal apparent oflset of rrasiriz Sase- l
| Weat alosg cie Saa Asdreas fault 13 aetually the s of offsess on the |
) San Cregorio~Sosgrs azd Sas Asdreas faulis. Cossarison of p T |
displacesent curves decomss=acss SSAC these tve faalis aecouss for sueh {
of the Mat-0lizocene dizplicezens Setuaen the Pacific and Noveh 1
Asarizaa places. Recoraiiisn of Neogenas San Cregorio=Zsegri righteslis |
thus reduces consideraaly tha apparess sag=ilude of Tigar-sliy alosg en
. eaxly Tertiary proco-Sem Andomas faglc. l
mcwmmmwmvummwmx .
N.D ASSOCSATID FACLs =oNTS
CRITIE, X. Gary, U. S. Geological Survey, ranlo Park, Callifornia .
34328 - ’ g
Displaceswnt alomy fanlss wishin she noritwest-erending Palo Colorado=
g San Creqorio and “ontarey Tay Zauls zsves and along the newlv nased |
Ascension faul: =av provids as exslana=oa i3z the apparenc discreraccey |
in wotal oflset along the San Ascoeas fauls syatam in cantral and soathe
em Calilormia. JFecent seissiciry isdicates that the firss w0 fZaalt
Tones are active and are mderguing rigas slip. This ac=ivicy Pradably
mmflects stress release along e Sas Andraas fauls system of which
these moes acs a past.
RiGHE 3lip within these Zauls mones has sliversd the Salinian bloek,
A probable resuls of hiy sllvesing is the praduction 0f A serTated “
Fathar than a linear vester sargyia Zor the Dlack. As the Salisians
block soved norshwestward Along tha San Andoeas fauleT, thus serracted
Rargin would have teen fragmenced, wizh ‘racmencs and slivers of
Basemwnt Tocks pushed ahead 9f or careied alang seavard of the dlock.
A rodal for the tectoniz slivering and eloncazion of the Salialan
block is proposed on the Sasis of the sense of moveTaat and patiern -
L of fauwliing chserved in the cen=—al PATT 0f he dloek. Micht siip 5
alosg e Palo Toloradd=Gan Creeorio fault mne and older (pre=?liocene)! P D OG -~
Asceasicn faul: prosasly has 02fset the lover pars of ¥onterey Camyon | ) ‘~
Alrost contiawusiy far the pasc 10 2. ¢r. These dilsplaced segomncy { ] .
vere sxhured during the Fleilstocens and exist tocay as Plonesr and t ¢ ¥
Ascansion Canvons. The present <iitancs Setveen tha Swe canyons, !
130 ka, (s & seasure of 3f’3ez along these ‘aulcy 1ince nlolle Mocere i
tire. T™is sodel also proviias an aliamata explanacion fog the P ’ n N = S
origin and develop=ant 0f suzsarine canyons hat haad on the owese: 0 L e o

—— e —
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Diablo Canyon Consultants Updat- Meating
March 21, 1978 - Rm. 1145, 245 Market - 8:30 AM.-

Introducticn - (RVB)
Current Statue of Licensing —
a. Schedule (JBH)

b. NRC/ACRS issuss
(3 Structural/tguipment responsa (VJG)
¢ Ground Motion ’-’aranete"s’,G..L)
¢ Probabilistic studies } o
ﬁ ' d / .
SRP Program (HUH) — Zs 2=v wern =~ g 2g;a 0'sag TPy I o
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Consultants Reports on State-cf-art developments i3
l'."$ ‘
a. Geology . g
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¢. Soil-Structure Interaction ol q,e/‘
d. Structural DOynamics g ,‘.31,'96
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Y 3 s — L — v
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a. NRC/ACRS Concerns oLl g PPN
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