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=B, dentify whith of the aboye _irgnng wou “c®end to ;817 as witregse

: N
this proceeding.
ANSKWER: The ASLB "emorandum and Order of February 3, 1951 states *hat "The frard
requested (in the prehearing conference in January 1°C1) that *he Staff aite-nt
to have those naned experts (Messrs. Herd, Brabb and "arris) and others who have
wirked on this project for the %ev? ical Survey available for uastioning at
the hearing, notwithstanding that they &y not be the wi‘resses offered b Staff
on this fssue." Intervencrs intend to gall Messrs 4erd, "rabd, £'1sworth and
Sonilla as witnestes in this proceeding, ‘e view them :. (el [RUAT i STR AT s
the staff and, therefore, as hostile to Intervenors. 1In addition, fnte .. ors
intend to offer Dr. M. Trifunac as a hostile witness, due *o nis significant
consultatinng to the NRC-ACRS proceeding. It is our hope that the HARC Staff .01

-

snser t0 1-1.d.)

i-1 rovide the addresses snd &d cational and orofossirnsl gualificatia g f
ény Lersons naned above

- ~ Ll I . [ 118 2 - - ri b s

1UShERT  Mecsrs Herd, Srabb, Ellsworth, Benilla, Joyner «ra the ctter JSEGR

sctent’sts who analyze California earthquakes are 311 located at the U8
of fices at 345 Midclefield Road, Menlo Park, California 24728, ‘Messrs, Morris
and Devine are located at the USGS office at National Hezir.irier<, USGS,
RPeston, Yirqinia 22092, A1l of their educational and ~rofessional zualifications
are available to the NRC readily from thz USGS.

Messrs. Brune and Simons are seismologists at the University of California,
San Diego's Scripps Institute of Oceanocraphy's Institye of Zecphysics and
Planetary Physics (UCSD-SI0-IGPP) in La Jolla, California 22037. OJr. Trifunac
is a professor at the University of Socuth California's Department of Civil
Engineering in Los Angeles, California 50007, ‘lessrs, 307t and “cEvilly are
seismologists at the University of California, Berkeley's Seisr.logy Latoratory

Berkeley, Califecrnia 24720. Dr. Jahrs is at the Stanford Univeristy, Earth

al:o make availeble Dr. Trivunac for auestioning durivg the egring, [les, fu e



Sifanrgs -st, .nt, Starford, Calvforria 22308, .

A1l of these individiale are familiar o0 the "°C Staff's Guosciences Crarch
pecause of their involvement in this and other N2C proceedings.
1-1.d. Identify which of those persons identified in b, above you anticirate

will appear voluntarily and which under s.bpoena.

ANSWER: Intervenors anticipate that ~he US7S scientists will aprear voluntarily
at the request of the "°C Staff, as rec.ested Yy the ASLB, If the Staff does
not make these LSGS scientists available or if the USGS seeks to assinn ther %o
duties which will be in conflict with their ability to arpear at the ~-irira,

Intervenors will gybpoena them to appear as hostile witnesses, If the “RC Lles

a

not call Dr, Trifunac during the hearings, then Intervenors will subpoena nim.
Intervenors anticipate that the Licensee will submit testimony from its cunsultarts
2s1t, *cEv11ly and Jahns, which Intervenors would be 2ble %0 Zross-gxarire on,
If these persors are not presented as witnesses, Intervenors will sub.ozna them
18 hestile witnesses.

*royide cu —aries of the viewrs, sositions or prososed testinuny an lisue

1 of &)1 persens named in response to Interrogcatory "wrber 1=1, thal sO0u
irtend to ~rasent durino this proceeding.

YSYER:  Intervennrs herepy incorpo-ate by reference, 25 8 ~eans of providing
the su™aries of the views, positions, and prorcsed testinmony, al! dnc.ients
srerared by the USAS scientists that are relevant to this procreding, including
Sut not limited to the following: The :rizinal map by Darrell “Yerd of September
1277; the written and oral comments 2nd renorts and reviews by USGS scientists
renardinn the Yallecitos site csince the publication of the new 1977 LS7S ~an;
and the NRC Staff reports regarding seisnic and geologic design bases since the
beginning of the site review in 1977, including the Staff SER inputs fron the

neosciences Branch (which include USZS reports as appendices and references)

dated 1977, 1973, 1879, 1980 and 1951; and the testimony and transcricts
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from the ACRS subcommittee and full committee ~2etings regarding the Vallecitos
site. 'le expect the USGS scientists and Dr. Trifunac to testify as to the con-
pleteress and accu~icy of the statements made in thase dncuments.
1-3, “hat do you recommend as the proper design basis for surface displacement

at the site? |
L''SWER: Intervenors recommend the nroper desicn basis for surface displacerent
as 2.5 meters or more, un a strand of the Verona Thrust Fault Zore diractly be-
neath the GETR.
1-4, lihat do you recommend as the :rcoper desian basis for vibratory arourd

motion at the site?
ANSWER: Intervenors recommend that the proner design basis for vibratory cround
mgtion at the site be creater than 1.15 g horizontal and greater than 1.74 3
vertical.
1-5 'lhat do you recommend as the -roper lesion bases for the combined effects
of surface displacement and vibratory cround motion? Include in this resporce
the tine seauence of these events that vou postulate.
ANSWER: Intervenors recormmend that the 2,2 meters of surface displacement heneath
the GER will occur simultaneously with the norizontal and vertical accelerations
in excess of 1.15 g horizontal and 1.74 g vertical.
1-6. State all bases, calculations, and references used (for example, trench
logs, maps, well data, published works, etc.) or that you intend to use during
this proceedings, for sunporting the positions stated in resoonse to Interroga-
tories 1-3,1-4, and 1-5, as appropriate., Specify the interronatory response number
which the individuals sources were used for., For calculations furnished, include,
for examnle, the amount and direction of surface offset, the maximum vibratory
ground motion, and the probability associated with the ground moticn that ycu assume,
ANSWER: Because the GETR is located in the-Verona Thrust Fault Zone, with thrust

faults disc.overed since 1977 on both sides of and beneath the reactor Intervenors



cartnrg that the seismic and jeolenfc J=5ign S4ses’ for the G IR include 2 Sur-
face rupture displacenent of 2.5 meters =inimum with larqer displacenants possible
and simultaneous peak ground accezlerations (free fisid instrumeatal) of greater
than 1.74 g vertical and oreater than 1.15 7 horizontal. The reasons, bases,
calculations, and references used for these opinions ire discussed in detail in
the HRC Staff SER inputs and the USGS renorts pinduced in 1377, 1375, 1979, 1980
in this preceeding. Furthermore, the 2.5 meters surface rupture and the 1.15 g
norizontal accelerations are based on the data set and i"eports by the USGS and

/1. The 1,74

ta

other scientists regarding the San Fernando Earthauake of Fabruary !

3 vertical value is based on the data set and analyses and reports regarding the

-

Imperial Valley Earthquake of October 1979. The NRC Staff Geosciences 3rinch
s very familiar with the data sets and reports and inalyses regarding both of
those earthquakes because of the extensive amounts of referancing of ther done

in the NRC aroceedings before ASLBs and ‘ppeals 22ards in the Diablo Tanven dnd

g 3 . .
nofre Nuciear Reactor Site Licansi~g Praces

B

4 . B . o . . » { 2 me -
- togs . dn California, . Since the

time of the SETR shutdown, there have been many meetings and hearings involving
the NRC Geosciences Branch and various parameters and sarthniakes *hat are rela-
vant at the GETR site.

The 2.5 meter surface rupture at the GETR site is based on 2 comparison with
the San Fernando earthquake of 1971, which was on a thrust fault of similar rupture
‘enath to the mapped Verona Fault. The surface rupture during the futire Vallecitos
earthquake would be simultaneous with the peak ground acceleratisns, both vertical
and horizontal. The San Fernando quake (!'agnitude 6.5) caused 2.4 meters of sur-
face rupture for 12 kilometers, with a pezk acceleration of 1.15 g horizontal at
the Pacoima Dam.

Another Magnitude 6.5 quake struck California on October 15, 1979 in the
Imperial Valley. (Hereinafter referred to as IV 79) Prior to that quake, there

™

was very little data on near field ground acceleration measurements. The IV 79

quake was the best instrumented quake in history and it nay become one of the most



At ced sed vttt gbout,  Tnree are dofer s of scientific renorts, efticr
~.blished or in preparation, which describe its characteristics and relevance.
.. .nors hereby incorporate by Reference all scientific papers wnich have
Leen published cr which are in preparation by the USGS, the California Zivision
of 'tines and Geology and scientists at the limiversity of California, California
State Universities and the California Institute of Technology regerding ~he

EV 79 nuake., The peak ground acceleration there was 1.74 g vertical.

Another interesting characteristic of the IV 79 quake was/taztvert1ca1
accelerations exceed/:grizonta1 ones, cont:ary to basic assumitions made by the
NRC Staff in the establishment of seisiic design criteria for ruclear reactors
in the United States. Corroboration of this phenomenon was available after the
June 1280 Victoria quake in Baja California which recorded several jround accel-

erations exceeding 1.0 g, with verticals exceeding horizontals.

In January 1980, the Vallecitos Nuclear Center was shaken by earthuuakes

“w

w3s SErong

in the Livermore Valley, adjacent to Vallecitos Valley. That auak
confir-ation of the natural seismic phenomena of seismic focusing or directivity
anicn can cause amplification of groundmotions in the direction of seismic
rupture propagation. This phenomena can contribute to higner ground accelera-
tions at the GETR site during a future quake.

In August 1978, an earthquake offshore from Santa Barbara, Caiifornia also
confirmed the phenomena of seismic focusing or directivity. In Lugust 1979, the
Calaveras Fault was the source of a Magnitude 5.9 quake now kncwn as the Coyote
Lake quake. That guake shook all of Morthern California, and is one of several
which have occurred along the Calaveras Fault since the shutdown of "the GETR by
the Commission's Show Cause Order. This recent seismicity demonstrates that
the current activity and capable nature of the Calaveras Fault Zone. The
Calaveras Fault Zone is capable of a Magnitude 7.5 quake at any time and the
probability of that quake occuring is higher now than it has been since'the 19th

Century when the Calaveras experienced several major quakes. A major quake 1is

overdue on the Calaveras. It is currently in a state of seismic ocap. The next



malor d.ake 9n the Calaveras could sccur between the S0arg's decis or en this

0SC rearing and the Board's decision at the relicensing hearings.

WRC TUESTION #2: RE: COMMISSION ISSUE T/UMBER 2.
Wrether the design of GETR structures, systems and coipenents important to
safety requires modification considering the sefsmic design bases determined
in issue (1) above, and, if so, whether any modificatirn{s! can be ~ade so
that GETR structures, systems and compenents imocrtant to safety car remain
functional in Tight of the design bases determined in issue (1) above.

2-1..5. Upon vhat person or persons do you rely tc substiantiate your caze on

Issue 27

ANSWER: The Intervenors’' case on Issue 2 is substantiated by the srofessional

cpinions of several engineers. These include three Califarnia Jicensed structural

engineers whose names are Gary Gray, Jim Caid ard John Putherford. In addition,

utilize
we will/analyses provided by Or. Davig 2rillinaer, Chair of the Statistics

N ana ) % msy T Vo T 3 P e o Bay ;- e Lat A = o
-zpgnitment at the University of Califerrna, Berus ey, Serkeiev, QA 24720,

-

¢=1.5. Identify which of the persons identified in a. Jou intend o call as
witness in this proceeding.

ANSHER: Intervenors intend to introduce as witnesses in tnis proceeding “essrs,

Rutherford and Gray and Dr. Brillinger.

Unfortunately schedule conflicts prevent the personal appearance of Mr.
Putherford at the hearings. Because we intend to intriduce written testimony
from Mr. Rutherford and he will be unable to personally appear at the hearings
due %0 a previous commitment to present a technical paper at a conference in
Stockholm, Sweden on June 5, 1981 (and he is scheduled 'o lzave the country prior
to this date,, Intervenors are prepared to make available Mr. Rutherford for
cross-examination by depositicn. Intervenors will be armenable to attempting to
provide Mr. Rutherford's testimony ahead of the deadline for filing writgen testi-

mony in order to facilitate such examination.






yétions, founnation designs, soil-structure interactden anelyses and the prep-

aration of geologic hazards reports.

2-1.d. Indicate which of the persons identified in b, above that yru antitipate

will appear voluntarily and which under subpoena.

ANSWER: We anticipate that all of the persons Tisted in 2-1.b. above will appear

voluntarily as witnesses for either consolidated Intervenars Congressmen Dellums,

Burton and Burton or consolidated Inter,enors Frienas of the Carth and Ms. Parbara

Shockley or both groups.

2-2 Provide summaries of the views, ositions, or proposed testi-oay on Issue

2 of 311 persons named in response to Interrogatory ‘umber 2-1, that you
intend to present during this proceeding.

“SWE?:  Intervenors anticipate that their structural engineering saperts will

~estify “hat because of the possibility of surface rupture directiy bensath the

reactor th: WRC and the Licensee of the GETR cannct cuarantee that the ubiis

headi*h and safety wiil be protected fellowing @ future 2arthoyzke on the Calavaras

or Verona Fault Zones because the NRC and the Licensee .annot prove or guarintee

that there will be no structural damages to the GF Test 2eactor during and €ol-

‘owing that future Vallecitos Earthquazke on the Calaveras or Verona Fault Zores.

That because the GETR and the Vallecitos 'uclear Center are located directly on

top of an active capable thrust fault zone and because the BETR faces the possi-

bility of surface rupture directly bencatn the structure, accompanied by severe

; seismic shaiiing, Intervenors will attempt to establish that there afe no possible

} design modifications to the GETR which would be adequate to protect the public

E nealth and safety and, therefore, that the 3£TR should remain shutdown as is

| currently the case and has been since October 1977,

! Or. Brillinger will testify that the use of probabf ity analysis should not
be incorporated in the Safety Evaluation of the GETR «ithout suitable margins of

error being included., And that the assumptions used in developing input factors

for the probability ecuation are debatable and must be considered in greater gepth.

D Ly o wm————
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v
That, in turn, the conclusions reached by the probability analysis cannot be
considered to have been estaplished. And that as a result the Atomic Safety and
Licensing Board should not utilize this znalysis in reaching its determination
as to whether it is safe to restart and continue to operate the GETR,
2-3 Which specific FITR structures, systems and components irportant to safety
require design modification consjdering the seismic and design bases that you -
postulate in recponse to Interrogatories 1-3, 1-4,and 1-5. In each case indicate
the nature, extent and the types of modifications that you recor-end,
ANSWER: Considering the seismic and design bases that Intervenors describzd in
detail in response to Staff Interrogatories 1-3, 1-4, and 1-5, the Interverors
contend that no modifications to the SETR would be adequate %o protect the sublic
health and safety and therefore that the GETR should remain shutdown as i+ was
ordered by the NRC in October 1977,

refergnces used for supndriing the posi-

2-4, « State the bases, calculations zn

(&)

tions specified in respense to Interrogatory 2-3 as tc the “ollouing;

a. hy each structure, system and component specified is imcortant ¢

plant safety;

b. Why each structure, system and component specified needs modification.
ANSHER: This Interrogatory asks thc Intervenors to comment on the proncsed
modifications for the GETR structu-es, systems and components specified by the
NRC and the Licensee. However, considering the seisaic and design bases that
Irtervenors described in detail in response to Siaff Intorigcatories 1-3, 1-4,
and the 1-5, and the explanations presented in 2-1,2-2, and 2-3, the Intervenors

contend *hat no modifications are approgriate or adequate to protect the public.
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i3 1t gour position, or 40 you anticinate thet 1t will be your 205 iiom at
the .zaring, that the modifications specif;;d in response to lnterroaatory
© 2-3 can be made so that GETR structures, systems and components impgrtant
to safety can remain functicnal in light of the design bases determined
in issue 1;
b. If the answer to a. is nn, state the specific bases, calzulaticns, and
references which support this conclusion.
ANSWER: Intervenors did not specify zny =odifications in respcase to interrog-
atory 2-3 because it is the Intervenors' position that the GETR structures, systems
and ;éﬁpcnents necessary to protect the public health and safety cinnct be zuzre tezd
to remain functional during and following surface rupture, seismic shaking, and
vertical and horizontal ground accelerations at the GETR site.
NRC QUESTION #3: RE: COMMISSION ISSUE NUMBER 3.
Whether activities under Operating License No. TR-1 should continue to ze
suspended pending resolution of the forescing.
.4, Upon what person or perscns do you rely to substantiate your case on
Comnission Tssue Number 37
b. Identify which of the persons identified in a. you irtend to call
as witnesses in this proceeding.
c. Provide the sudresses and educational and professional cualifications
of any persons named above.
d. Indicate which of the persons identified in b. above that you anticipate
will appear voluntarily and which under subpoena.
ANSWER: It is the position of the Intervenors that activities under OL # TR-]
should continue to be suspended because of reasons described in detail above.
Intervenors' responses to 3-1.a, b, ¢ and d incorporate Intervenors' responses
to 1.1a, b, ¢ and d and 2.1.3, b, ¢, and d above.
3-1.a. J.Glenn Barlow
3-1.b. Intervenors intend to cajl Glenn Barlow as a witness in this procesdina.
3-1.e. Mr. Barlow's address is Slenn Barlow, Friends of the Earth, 124 Spear

St., San Francisco, CA 54108,



Az .

Mr. Barlow attended Yale University and received a degree in Communications
from the University of California at San Diego.

Mr. Barlow worked for scveral years as environmental investigative
reporter and nuclear documantary producer with the Pacifica FM Radio Network.

Mr. Barlow is currently a Pesearch Consultant for the Intervenors.

Mr. Barlow is particularly aqualfied in relation to the issuss in this
Proceeding because he has been a Communications expert for the Intervenors in
regafd to the GETR since 1976. Glenn 2arlow has reviewed and anlyzed all
of the communications between the NRC staff and the Licensee re the GETR and
the Vallecitos Nuclear Center. Mr. Barlow has attended the meetings held in
California between the NRC staff and the Licensee since 1977.

Mr. Barlow participated, as a Representative of the Intervenors, during
the fie]j trips in 1977, 1978 and 1872 in yisits to the trenches and other
Geoscience Investigations that were conducted for these Proceedings,

Mr. Sariow is the Communications expert for the Intsrvencrs who witnessed
the oral and verbal communications (durina these field trics and meetings)
between the various scientists and staffpersons from the NRC staff, the USGS,
and the Licensee and their consultants.

3-1.d. Mr. Barlow will appear voluntarily.

3-2. Provide summaries of the views, positions, or proposed testimony on
Cormission Issue Number 3 of all persons names in response to Interro-
satory No. 3-1, that you intend to present during this proceeding.

ANSWER: Intervenors' responses to 3-Z incorporate Intervenors' responses to

1.2, 1.3, 1.4, 1.5, and 1.6 and 2.2, 2.3, 2.4 and 2.5.

3-2. A surmary of Mr. Barlow's proposed testimony on Commission Issue Number
3 is that activities under Operating License No. TR-1 should centinue

to be suspended.
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33.  State the specific bases, ~alcul~tions and references upon which the
persons named in response to Interrogatory No. 3-1 rely to substantiate

their views regarding Comnission lssue 3.

For a1l references requested in these irterrogatories, identify them
by author, title, date of publication and publisher if the refecence
is published, and if it is not published, identify the docLient by the
author, title, the date it was written, the cualificatinng .© the
author relevant to this Proceeding, and where a copy of the document
may be obtained. Include copies of all references, or make available
for Staff inspection and copying, all references.

ANSWER: Intervenors' responses to 3.3 incorporates the Interverors' resconses

to a11 of the Interrocatories in ihis -.-rent set.

“

2-3. Activities under Opevating Licanse No. TR-1 should zontinue to be suspended.

~~
—

Secause of the possibility of surface r.cture beneath the BETR:

Al

(2) Because of the large horizontal and vertical 2ccelzrations expected
during future quakes on the Vercna and Calaveras Fault Zones;

(3) Because the GETR was not designed for surface rupture and larqe ground
accelzrations;

(4) Because a major quake (M7.5) could strike the Calaveras Fault at any
time and be accompanied by sympathetic ground motions and surface rupture

on the Verona Fault Zone;

(8) Because ny modifications would be adeguate to protect the public health

and safety.



February 25, 1981
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1931
1958

1939
1960

1961
1961-1962

12621964

BICCEAZAY OF DAVID Re BRILLINGER

Bora on 27 October at Toronto, Canada

One of five highest ranked competitors in the Putnam Mathematical
Competition

BeAe in Pure Mathcmatics, University of Toronto

MeAs in Mathematics, Princeton University

Associate of the Society of Aciuaries

PheDe in Mathematics, Princeton University

Social Science Research Couneil Post Doctiral Fellow at the
Lenden Schoel of Economics

Lacturer in ¥athermatics at Princeton University

Yember of Technical Staff at Zell Telephone Ladoratories, Yurray
Hill, Ne Jo

Lecturer in Statistics at the London School of Economics

Reader in Statistics at the London School of Economics

Visiting Associate Professor of Statistics at the University

of California, Berkeley

b

Yezber, Research Sectiocn Committee, Poyal Statistical Scciety

instructional Lecturer, Twelfih Biennial Serinar of the
Mathermatical Congress
Professor of Etatistics, University of California, Berkeley

Associate Editor, The Annals of Nathematical Statictics

Associate Editor, The Annals of Statistics

Associate Zditor, The Annals of Probability

Fellow of the American Staiistical Association

Summer ccnsultant to the Institute of 2iometry and Ccmmunity

Medicine, University of Exeter, Exeter, Bngland

Analysis Advisory Committee of the Education Commission of the
States




1973~1974
1974-1911
1974
1975=

1975-1979
1975=19178

1975-1916

1976
1976=
1977-1980

1977-1979

“ 2w

Iiller Research Professor, University of California, EBerkeley
Council of the Institute of Matheratical Statistics

Member of the internatioral Stati-ti-1l Institute

Research Associate of the Seismographic Statio 3 of the
University of California, Zerkeley

Council of the Bernoulli Society for Statistics and Probability
Editorial Board of the Journal of Multivariate Aralyeis
Gugzenheim Fellow

Advicor on Oraduate Studies in Matheratics to the Counecil of Cntarie
Universities

Visiting Professor of Mathematics, "niversity of Auckland

Editorial Board Springer-Verlag Seri.s in Applied Statistics

Crant Selection Committee for Pure and Applied Nathematics, Naticnal
Research Council of Canada

National Statistics Committee, ational Research Council

Associate Fditor, Zanadian Jourral of Siz:istics

-~ : 2 3 \ - - s - & & -
Short term visitor (cne nmon+h) Comnonwealih Scientific and Industrial
ion (Austral.a)

- - 9 - !~ .9 - 0, 24 N4 - - A 2 -
vatlgllgcal Tarck Foree, nea'ier nouailiticatian Acvi

Chairman, Statistics Department, University of California, Zerkeley
Nember, Fanel on Fertility Determinants, National Research Council
Editorial Board of the Journal of Time Series snalysis

Board of Editors, Journal of Theoretical Neurobiology

Member, Committee on Applied and Theoretical Statistics, National
Research Council




PROFESSIOVAL

1575-197¢6

1376
1976-1579

1976=1978
1577-1979

1977-1978

1978-1379

50=

p
O

COVEITTEE WORK OF DAVID Re BRILLINGER

—

EZditor Selection Cormittee, Institute of ¥atheratical Statistics
(Chairman in 1576)

Chairman, Nominating Committee, Institute of Fatheratical Statistics
Comnitiee on the Integration of Statistics, International
Statistical Institute
Publications Committee, Institute cof Yathenatical Statistics
Committee on Corporate Yembers, latheratical Associaticn of
America

The Annale of Ztatistice

Chairman, Invited Papers Committee.

Co~Chairran, Crganizing Committee, S;ecial Keetirng on Time Scries
Analysis, Institute of Fathematical Statistics

Chairman, Advisory Committee, Survey Research Center, University of
California, Berkeley

Yember Regional Energy Activity znd Cemographic Model Review
Comnittee, UsSe Depte of Tnergy
Neanber Iniernational Statistical Instituse Commitiee to prerpare

Acster of Statisticiang



TUPLICATIONS OF DAVID Re BEILLINGER,

196l1a "A note on the defini‘ion of asyr;+-tic normality for wultidirensional
random variables," Estadistica, Vol. 20, 371 »

1961b  "A justification of some common laws of mortality," Transactions of
the Society of Actuaries, Voles 13, 116-119 »

1961e "Asymptotic means and variances in the k-dimessional case," PheDe

Thesis, Princeton University, 7C ppe
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