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\" (See Decisions 82177, 60372, and 92552 for eppearances.)

SZISMIC 02INION

Sumzmary
—————— gt
3y <his decision the Commission finds that the
for a liguefied natural gas (ING) <eraminal at
3ay near Point Concepvion, Santa 3Barbara County, is s
ally sui<able for the construction and operation of such a
.
The Commission orders +hat <l gn and consvruction of

ueh 2 terminel shall Ye conszistent widh sions adopted in <this
decision.

n concludes that the employment 02 2 pan
experss To condu review 0f the selsnic evide
consicered in <he decisi a proper procedure and adopts 208%

*he £indings of the panel.
®

Tnhe Comzission finds £ public uvilie

and the zmaintenance of tegrity of utilis
in addivtion %o public safety consideracions, shou
vhe seismic, geologic, and engineering design ¢

here are consistent with all three concepts.

The Conmission's Zxecutive Director is iastrucrted %o

2 proposal for the establichment 0F 2 techniecal a2dvisory

3isv <he Comm‘se‘on in carrying out iTs
connect

acco'du“

identiiy
Tavlting, which ar T 0% a growpy ofF
Native Americans, are ordered 10 be cleosed and the land surface is ¢
restored %0 origirnal condition as required by the Phase T




The seiszi che proceeding is concluded.

rocedural H‘s 0

3y Decizion (D.). 89177 daved July 31, 1978, “he Comzission
granted 2 conditional permit %o Western ING Terzinal Assoclates
(Wes“ern Terminal) authorizing Western Terminal <o construct and
operate an LVG cerminal 2% Little Cojo 3Bay, adout three ziles east of
Poins Conception, in Santa 3ardara County.

The uommission was charged by +he Liguefied Natural Gas
Terninal Act of 1°77, Chapter 10, Division 2 of the Pudlic Utilities
(37) Cocde (ING Act) with the responsidilisy for issuing 2 decision on
n application filed Ffor a perzit to consiruct and operate an ING
Yerzinal. maction and operation of an ILNG <
california w oo,a*..ng ar perait was prohidbited ‘ wance
0% a perziv ission was declared to be

lew 0f any other pé-m-,, license,
a%e, or other entitlexment Zor use

N anj agency of state or local
or +<he construcvion or operavion
. n ING terainal, %o the extent perzitied

#
-

bv ’ede*a’ svatu.e or rngu_at on of an
cederal-state agreement relasing to water
éis cnar§e permits. . . ." (PU Code

§ 5581
DT Colde § 5632 directeld =ha

"The commission shall not Iissue 2
conssruction and operation av aay

unless it finds %o do so is consis
prblic hnalv“, s2fety, and welfare and
impose such conditions on the issuance
permit as 22y bYe necessary or aypropri
ensure the pub-i healsh, safety, and
welfare."

Ac=ing aceording to § 5632, the Commission attached 41 condivtions <o
<he perzit graased dy D.89177.

ision concerns Condition 36, Geological an
Geotechnical Investigations, znd Condition 37, Subsurface IZxploration.
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Juring <he inv

£.89177, it was ghown %“ha

zuzber 0F geologic fault could constit
“he proposed LNG facility. One Zfault, the Arroyo Fauls,

iscovered within <the boundaries of the site. The Commission

concluded in D.89177, on the bYasis of then currently availadle data
that +he Arroyo Tault exhidvised 1-1/2 to 2-1/2 feet of éi sp-acomeuu,
itz latest zmapped movement occurring bvetweern 5,000 and 8,000 years

the Arroyo Fault's exisvtence wags firse
sslion on April 28, 1978. he Conzmission's
Director inm eﬂ‘a ely requested Wastern Terzinal 40
geological and geotechnical2 invesvigations, including
ng, respecting the Arroyo Pauld. Sudsecuently, on June 16,
signed Administrative Law Judge (ALJ) John J. Doran issued
western Terzinal 4o conduct further geological
8 %0 deternine the significance of <he A-royo Fault an
atified geological anomalies
equired <the Commission %o decision
n the % ication by July %1, 1978. Although on-site
excavation anéd nching commenced promptly after the Zxecusive
Director's reguest, the evidence necessary for a definitive
£ ke selsnic safety issues could not possidly be
by “he July 31 dealline so the Commission's order in
77 reserved a deterzination of the question dy prescridbing
Condivions 35 and 37, as Lollows:

1 The Arroyo FTault was originally designated the "Arroyo Central”™
Taul becau*n it wag discovered In the gully known as The Arroyo
Cent a_.
2y nical" as used ia <this proceeding was undersvood
2s applying ereep, landslides, £looding, erosion, and

! earvaguaxe.

-4 -




Geoloaical and Geotechnical Investigations
"Condition:

"western Terminal shall undertake tae
fursher geological and geotechnical
imvestigations outlined in ALJ Doran's
June 16, 1978, order %o Western
Terzinal. At a2 zinimum, addivional
~renching 40 the east and west side of
Arroyo Central is required to further
evaluate ithe significance of the faul?
identified a2s the Arroyo Tault.
Additionally, +two %trenches on seismic
line 'C' as shown on Plate 1.DC of
Ixaivie 0-106 are required %o analyze
she significance 0f geological
anomalies identified %o the north o
Arroyo Central. Any Zurther <renching
and investigation, as required, will Dde
«he subject of future Commission
directives.
"37. Subsurface Zxvloration
"Condition:
"Due %0 the recognition of secondary
Laults within +the si%e, e.g. ATTOYO
fauly, Zeach Zault, 1< subsequent
investigasion confirmg the site’s
suisabilisy, Western ZTerminal is
directed to undertaxe devailed
subsurface exploration to insure that
no ecritical ING component will be
Tocated within the distance of 100 Zeev
30 z=.) froz any fault trace.”
Paragraph 16 0f D.89177 provided Zor Zurther
oroceedings %o consider, %together with other
she additional seismic evidence required by
Zearings were held on other loose ends of ii
~oceeding and they were tied up by D.90372 dated June 5, 1979, andé
?
D.92552 dated Decemder 30, 1980, leaving oaly Conditlions 36 and 37
requiring disposition.




2 0f Dames and Moore had heen retained by Western
Tezaminal orn geological studies in support of Western
Terzinal's © igina_ pernit application. Western
commissioned Dazes and Moore to conduct the I
required by Conditions 36 and 37.
the investigations proceeded, they revealed the
existence 0f other faulss within the proposed terminal area. The

sion rezlized <hat the etavion of <these faults, vThelir

l+s,
vionshiy t0 one another 0% %he rizk they would
< %0 safe and reliad nd operation of an ING
terzinal would reguire the resolu sechnical and conmple
geologic, selsmic, and structural 5 was obvious vhat <he
various parties in these proceedings wou-d be preczenting 2 broad
range of interpretations and reconmendations on these Issues.
In the first phase o0f these proceedings, leading ¥
«he California Coastal Commission (CCC) nad pr oposed shat
n Terzinal fund the operation of two independent terainal
and construcsion review panels %o assure that the geological
snoroughly quantified, that the consiruction drawings and
ons he thoroughly reviewed, and that construction he
insneczed. The geological hazards panel would be comprised of seven
including +wo seiznmologists, two engineering geologists, wwo
geotechnical engineers, and a structural engineer.
The s4ructural panel would be comprised of
including +wo siructural engineers, one geovechnical
engineering geologist, one mechanical engineer,
engineer, and one engineer expert in fire protect

engineering. The meaxbers of each panel were




al. ALJ/val

two each by the Pudliic Utilities Commission, CCC, and
0 Mines anéd Geology, and one by +the Seismic Safety
n. The geological nazards panel was t0 provide WesTern

-
- ad
-

Terninal, the Pudblic Utilities Comzmission, and the structural panel

- -

with its Yest judgment on the character o0f <the geotechnical hazards
e

-

the terminal The structural panel was V0 nmaxe
“0 Western Terminal and <he Public Utilities
ny zodifications to Western Terminal's proposed

confi 'ration, anéd c¢onsvruction and operation

- e gin &

el%, in its best judgment, would aininiz
froz geologic hazards.
"pjected. in D.8%177, CCC's
2ls for exper< eed nad been planteé.

ission expressed fornally to the svalf 2 ldesire T0 create &

zic review panel composed of highly qualified geological,

, geosechnical, and structural experts to advise the
Commission. The 5% ff agreed %that such an advisory panel was
.’ece ssery and »roceeded with the developzent ol such a2 panel.

- ke e b

The first task undertaken by stafll was 40 deline <he
bl

0L review for the panel. In o*de- T0 assure an
review, s%aff helieved the panel should be adle ¢0
evidentiary record in these proceedings, and i€ necess
The geologic, seismic, and struceturel findings and conclus on
sinent Cormzission ING decisions. The scope ¢of <the pan
zoreover, should set forsth gene:al areas 0% »vanel
.he sel mic issues put before i%. The
%herefore, believed that the panel, after review oL the
e0L0glc, seismic, and engineering evidence, should subdbaiv
igsion i1ts answers 10 the following gquestions:
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what are the seismic razards assocliaved
with the construction of an ING terminal
at Little Cojo 32y, including an
analysis of %he zaxinmun ¢redidle
earthguaxe which would produce %he
greatest ground shaxing and surface
favlting at the sive? This analysis
should e based upon <The maximum
earthquake (or eartaguakes) that can de
postulated to be capable of occurrin
under the presently known tectonic
framework 0f <he si<e. The postulated
earthguaxe shouléd be a ravional and
believabhle event that is in accord wi<h
all <he xnown geologic and seismic dazta
about the gite.

Taking into account the answer 10
guestion 1 above, a2nd also takiag into
account the siate of the arv of
ngineering design and construction of
large installations in active seiszd
areas, ¢an an ILNG systez - especiall
“hose structures, components, ant
sys+tens which perforz vivel safety-
related functions, such aszs ING storage
containers, <heir iapounding systexs,
and hazard protection systems - de
designed and duild to safely wivthstand a
maxizum credidle earthquake?

IZ the answer to question 2 should de
yes, what engineering criteria should he
esteblished Zor the design of the
oroposed LNG terzinal?

s%aff believed that the panel should be composed of
e fields of engineering geology, seiszmology,

structural engineering.

ofy reports 2ad mappings pervtaining %o local and
4

< e - -~
, 3%ratificavion, schistosity, feavtures,

0f earshgouake faults and dating withnin the

-




© wouléd be
s and
ification, egtinated earthquake regurrence
smic wave propagation, seismic acceleration,
avtentuation +arough geologic sevtings, and the estimated maxizux
seisnic activivy that zight ultimately affect the sive.
A geotechnical engineer would evaluate %the evidence on
te geo0logy, cavernous rocks, soil conditions, potential ZJor

L

n, landslides, ground subsidence, siope stadbilivy,
0 earthguake~induced motions through underliyin
d other seiszmically rela%ted hazards. The geotechnical
would also analyze 4he parameters of bearing cayacity of
nav rials, shear failure, sevtlement of foundations, and
structures.
The structural eagineers the geologic and seiszic
evidenge %0 evaluate horizeontal az response specvr
cogether wi%th crivical damping ratio of structures, and To evaluate
.iyne.mic analyses 0% structures, soil-structure interaction, liquid-
structure interacvtion, evc., 10 estabhlich descign criteria for the

Vad'e

.

with discussions with vals of the CCC and <*he
Water Resources, <the Public U%i
1 consuliants, and other s
iscussions, *the s5taff compiled a lis

process of gelecting a list of recozzended panel
s

ering geologis%s, seismologists, geotechnical
uestural engineers. Upon completion of whe lisv,
contacted those structural engineers, engineering geologist
geotechnical engineers who seemed £0 be held in highest esteex by
their colleagues. Taff sought *the input of these individuals on
composition o he panel z2nd ascertained their availadility o
n the panel.
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Commission had = using an advisory panel of
I% wac necessary, re, %0 adopt procedures %O
funesioning of <h witnin the +raditional

L]

Conzission hearing process. va: s procedures the

LT 2]

Commission could adopt to achie , dut the staff advised

that the prizary focus should be on due process consideravions.
svaff, therefore, recommended that the Coummission direct <he
Zxecustive Divector 40 prepare, and 0 sudbzmit to all parties for

-

cozzens, proposed procedures for integrating the funetioning of

Danel into the Comzission's decisior-makiﬂg process. All parties
would e given 21 days 4o comment on these proposed procedures, an
+<he Ixecusive Director would bhe authorized %o adopt final p.oc-dures.
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The staff recommended the following panel to the Commission:

Nane

Clarence R. Allen, Ph.D.
Lloyé S. Qlufs, CEC
Zenry J. Degenkold, ?.E.
Pagl G. Jennings, Ph.D.
Roy G. Johnston, Z.E.

2. 3olton Seed, ?h.D.

Affiliation
Calif. Inst. of Technology
Woodwa:d—Clyée Associates
Degenkolb & Associates
Calif. Inst. of Technology
Brandow and Johnston Aszoc.

Univ. of California, Berkeley

Discinline
Engineering Geol.-Seismeologist
Engineering Geologist
Structural Engineer
Structural Engineer
Structural Engineer

Geotechnical Ingineer
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-@ The Comzission, by Resoluvion 1-217 dated July 15, 1980
approved the establishmens of a panel comprised of The persons
recozzended By the svaff. Resoluvion L-217 directed +the Commission's
Sxecutive Director %10 prepare proposed procedures for. the panel and
20tify all of the inverested parties of the Commission's intentions.

15, 1980, a s+%af?f coproject manager directed a letver

ng the Executive Director's proposeld procelures. rarties

0 conzent on *the procedures were required t0 f£ile thelr

s by Septezber 15, 1980.

The panel procedures proposed by the Zxecutive Director
were patterned after a procedure found in +the Californiza Water Code.
Section 2000 of the Water Code authorizes the Superior Court %o refer
a waser approyriation suit to <the State Water Resources Control Boa-d
(3o2sd) Zor "advice."™ fThe report preparel by the 3o2rd becomes prinm
facie evidence of the facts reported (Water Code § 201¢). <Zhese
reporits can be prepared ex parte or with hearings an

1ly one person fron the Doard sponsors vThe report

is subject to cross~examination on that repor
upreme Court has upheld <this procedure
% argue due process denials or denial of an
righvs since they are given, a% <the <rial,

be hearé in opposition $0 the report and %0 introduce

evidence con%rary +o the facts in the report. (Cizy of
gsadena v City of Alhambra e (1949) 33 Cal 24 902, 919.

?ollowed ‘ 0< Pasadena Vv v 0 Alnamdra et al. (104¢8) 3% Cal

ers. dented, 330 TS 037, ¢4 L ed 1354.)

.7 aere <the Comxission referred the selsaic,

geonogic, geovechnical, and structural eﬁgineering issues relaved <0
the Siting of an ILNG <werminal at Little Cojo 3ay to <the LNG selszic




v [

anious parties in these proceedings. It was then to prepare a Zinal
Tepory setiing forth its "advice.” This repory would be introduced
at a formal hearizng; panel memders would sponsor the report and would
be sudbject t0 cross-exanination. Pardies would have 2n opportunis
T0 present evidence in redutvtal to the panel's Linal report. The AL
conducting the formal hearing would then prepare a decision drals for
the Cozmission's congideration.
Pour parties filed comments on the proposed ING seisnic
cedures: The Pred I. Bixbdy Ranch Company (Bixdy
sser Ranch),3
ierra Club, and Western Terminal. In general, the cozzenvs
contended <hat the proposed panel procedures deprived the parties
their right <o due process.
in response <o the comments, the staff prepared 2
recozzended final version of the panel procedures. 3y Resolution
.-2‘.8 daved Novezber 18, 1980, the Commission adopted <the recommended
final version.
Dr. Seed's participation as a panel mexber was challenged
Zollisver Ranch 4n a Januvary 5, 1981 motion. Although his
centinuel participation was supported by <the staf?, Dr. Seed resigned
that he be replaced by Izzat M.
Acting upon the reconmzenlavion of the other panel
Zembers and the gtaff, the Cozmission, by Resolution I-220 dated
Tedruary 18, 1981, appointed Dr. Idriss to <he panel.

5 The 3ixby Rar adjacent 10 the site on the west. The
Zollister Ranch ranchette=type real estate development bounding
the site on <the aad east (the south boundary being the Sante
3ardara Channel of 4 ific Qcean).

", - 12 =
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-.Ja.ta. Inout to Panel
Copies of the adopted ING Seismic Panel Procedures were
zailed To all rsies on Jovember 24, 1680. On December 22, 180,
%he Zxecutive Director novified the parvies <thav pudlic hearin

would be held 42 San Trancisco on January 29 and 30, 1981, to receive
direct testizony and reports or oral presentations on the geologic,

seismic, geotecanical, and structural issues in accordance with the

Vs

panel procedures. Western Terminal nad submitted its evidence on
<

Octoder 31, 1980. fThis filing was in compliance with Conditions 36
ané 37 of D2.89177. ZEvidence £
1087,

ron Qther parties was due January 19,

The January 29 and 30 hearings were held before ALJ
Zaley. AY *hat %izme the technical reports and exdert
that the panel was charged with evaluating were received.
The work product of 21 exper<ts was identified and received
evidence. Texn 0f the 21 were presenteld by Western Terxzinal and
ssociased with an eight=volume report entitled "Final

¢ Investigation, Proposed LNG Terminal, Little Cojo Zay,

n, Por Wes+tern ING Terzinal Associates,” produced by Dazes
and Moore 2nd sudbmitted %0 Western Terminal on October 28, 1980 (an
filed wisth +he Commission on Octoder 31, 1980). The staff presented
four c¢onsultants anéd 2lso sponsored the testimony of three expert
froz the California Divizion of Mines and Geology (CDMG). Eollister
Ranch presenved Three wivtnesses and the Sierra Clud one.

The exper+s witnesses were subjected %0 exanmination by <the
£ive panel zmeazbers present (Dr. Seed Yeing advsent). Consistent wisl
“he adopted panel procedures, questioning of the experts was lizi<ed
<0 panel mexders.

The San%a Zardara Indian Center and Ranc¢h
obiected 4o the 3 rocedures, sayiang vhast deprived of

2 effective opportunity €0 cross-examine <he
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-—‘ou:: el for Zollister Ranch stated th iection would "s+tand
for all witnesses thavt appear b ce Comnission and before <his
Danel, unless provisgion is ulvizmately zade for such ¢ross-
exazination."” (2r. 8538.)

AZ%er the technical evidence was formally placed in <he
reco=d &% The January hearings, the panel and <he parties' experss
proceeded o conduct the workshops. The table bdelow shows the dates,
locations, and subjects of those workshops:

Ground Motion

Geology and Seiszicity
S4eructural Ingineering
Geotechnical Ingineering
Geology and Seiszicisy
Prancisco Concluding Workshops
gal and procedural issues were not adéresseld at the
o0r¥shops, dut were, instead, considered at brief formal hearings
conducted by ALJ Zaley immedia uely before each workshop session. =T

ne
worxshons were conducted in an informal zanner, free of procedural
obiections and legelisms. No written <ranscripts were nade of the
workshop sessions; instead, when a2 consensus was reached among the
or among *the workshop parsticipants, the panel recorded
& suzzary oz & tape recorder. The tape recordings were transcerided
wrenspitted %0 +the parvies by the stafl coproject nanager's
letser of September 22, 1981.
A% the workshops all participants were given an opporiunit
views to the panel. They were peraitted %o refer <o
né maps. They alsc commented upon, and disagreed
ons %aken by other workshop participanvs.




TOQIT 1 et al. ALS/val

-.fo workshop »articipant was denied a2 full opportunity %o discuss and
sresent his position. The panel chairman described the nethod by
which The parties presented their positions av the workshops as
follows:

"The Panel asked all of the parties
individually +o0 summarize <the nost iapors

conclusions aad p"esen, the suvportzn
arguaents $0 support their conclusions
also 10 make reference 40 their agreexe
or d‘sag-enmeu,s with other parvticinants
the workshops.

"Waat we wanted to 40 was not pnnd a grea*
deal of time focusing on unimporvtant issu

dut vo allow the participants of *he
workshors %0 help the Panel identify

tgsues That were most relevant and =hen

out +vhe facvs and various interpretations
that relate ©0 those issues 30 that we could
addresgs Those izporvant issues which are
spPl’ed out in the Panel's report.” (Ir.
vol. CE-2, page 5¢.)

In addition to the informal public workshops, the panel
.ade several visits %o %the Livtle Cojo Bay site and inspected Two
operasional eass coast LNG <erminal facilivies. (fr. vol. CE-1, page
uring the four months following the final workshop oz June 8,
p nel prepared its report based upon 2 review of the date
%+ the public hearings and the workshops, as well as upon
b’ished Liverature and <the collective expertise and
0% individual panel members. (Tr. vol. CE-1, pages 59-
nel issued its revort on Novezher 2, 1081, and it was
in the seisnic
proceedings. As specified in our comments to Section 7.9. oL %he
adopted ING Seisnmic Panel Procedures, we intended the panel's repors
<0 Yecoxze "the prima facle evidence of <The physical Tacts therein
found, ™ and %ha< unless <the panel's findings were redbustted DYy
subseguent <estizony, ¢ross-examination, or persuasion, we would rely
on the panel’s report 40 resolve the geologic, seismie, and

® -5 -
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’&eotechnica". issues surrounding Western Terminal's request for 2
pernit %o construct and operate an ING <erminal at Little Cojo 3ay.
e that in reaching our findings ané decision on the seiszic
e Colo Bay site we have no%t relied on vhis
words, we have not considered the panel's repors
vidence, bus simply as evidence considered in our
decision~making pProcess. We have aligned and bdalanced the pazel’s
responses %0 that report, and cross-examination that took
<he panel's report and the responses %o that report. The
we mokxe are dased upon those materials and reflect the clear
<

erance 0F the evidence submitved in thisz proceeding.

egulavory Commission (PZRC) on
order granting applicasions %o <wranspore
NG from Alaska and Indones o California and o consvruet aad
operate an LXG <terainal at s%le Cojo Bay site. On December 12,
."‘ERC issued an order on rehearing zolifying emd clarifying i<s
previous order. XEollister Ranch, Bixby Ranch, and the Santa Bardara
Indian Center petivioned Zor review 0f those orders in the United
tates Court of Appeals for +he District of Columbia Circuit. On
, 1980, +the court issued an order remanding the proceeding +
the Conmmission the opportuniiy <o consider
instance new evidence presented by <the T.S. Geological
eport ané any other relevant new inforzation.”
e U.S. Geological Survey (USGS) report, referred +
above, was "Open—?ile Report £80-29¢8" by Yerkes and others. Chiz open~
£ile report was superseded by 2 final report envitled "Seiszmotectoni
evting of the San%a 3Bardera Channel Arez, Southern California” and
?. Yerkes, E. G. Greene, J. C. Tinsley, and D. R.
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TERC, by an order issued March 2, 19081, rezanded +the
proceedings 40 ALJ Samuel Z. Gordon for the purpose of holding
nearings on evicdence of zeismic conditions at <he Little Cojo 3ay
site that zmey be new and zaterial. FIRC specified that the evidence

hould inelude +the geological reports and other new seismic
informatio” described by *the petitioners in their motion 0 the
as other evidence developed by the project sponsors
seisnic investigations. The sponsor of <the ING <erainal
2 convinuing obligation under the FEZRC orders %o conduew
inveswigations a%t vhe Little Cojo 3ay sive, 2nd To report
the stavus of these investigations.

PIRC was aware that this Cozmission was engaged in
proceelings congidering essentially +the same subdjects. TIRC soughet
0 avoid the massive regulatory duplication that would otherwise Ye
inevitable if the Commission and PERC were 4o hold simul<caneous
rosracted proceedings to consider the same eight-volune seisnic

T subnitted by *the »roject sponsors o both agencies, as well as

0 Tthe projeet sponsors’ conclusions. 7The PIRC also had a
e 40 avalil itself of <he expertise of the ING seisnic
assexbled by the Commisszion.
C wighed %0 avoid the necessity fLor

GS report and other data sudnitted In support of or in
L

Fd

L Ko aun o

on the same subjeet, and being cross-examined by vhe sazne
The PEZRC, ALJ, and the varties were requested 0 sugges<t
orocedures by which relevant portions of <he Commission's record

-y

Travel dack and forth aeross the counicy, presen““ vhe saze

-ncludin in particular the LNG selsaic review nanel'e expertise,
corléd be made a part of the FERC recoréd in a manner that would de
~egelly sufficient, fair 40 all ¢ parties, and efficien

convenient for 211




ALJ Gordon held & prehearing conference on Maren 11, 1981,
and, advised in his report to FZRC, +that <the most effective way <o

n

achieve the objectives of the March 2 order would be to hold

concurrent hearings with the Coz ission on the phase of <his
Commission's proceedings in which +the panel report is received in

evidence, alon the testizony of sponsoring vanel witnesses,
cross—exanination ¢ the panel witnesses, rebut+al <estizony to th
repors, and cross—exanination on the reduttal. AtY the prehrearing
conference ALJ Gordon directed the TIRC counsel %o arrange fo- a
concurrent hearing, sudlect to the acceprtance of his proposza

ALJ Gordon's March 2 report, and 2 supplexmental repor
igsued March 19, 1981, presented *two alternative methods
congurrenty hearings, one method maxing use of depositi
other the incorporation of the Comnission's record on

20 proceedings by relerence.
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At <he March 11 PERC prehearing conference views were
expressed shat § 1.37(e)(7 ) of FERC's Rules of Practice and
2rocedure svand in the way of the reconmmended councurrens
nearing. oréon did not believe <this section should be a dar.
© PERC nor <he Commiss_on was in a position of an
resyecting the fortheoming panel report and <he
cross—exazinasion and rebuttal evidence which night be adduced. 3oth
Comzissions were in <the posture 0f seezing to a2éduce relevant facts
and expert opinion evider these zatters. CThat either or both
Comzissions z=ay later, : sions are issued
sosision of advocate or
a concurrent hearing at which suea relevant f2¢4s an
evidence could bYe adduced, thus avoiding any further
regulatory duplication. ALJ Gordon noted that massive regulatory
duplication had occurred in the past since the proceedings leading <0
PZRC's previous initial ING decisions were largely paralleled by
sizultaneous or nearly simultaneous proceedings conducted belore <the

4 section 1.37(e)(7) provides: Cooperation between two Or more
commissions in 2 concurrent hearing shall preclude efither froz t2king
the position of an advocate or a livigans. If a conmission wishes <o
vake such 2 pos:tion, it will nov be appropriate for that comzissi

T0 De 2 cooperatiag partict pa** in <hazt *ocoed_n . In such
siguatéo?sethe appropriate method oFf procedu-n will be Lnvervention
under .2.

./




3ixyy R
opposed waiver of § 1.37(e) (7).
Ranch's comments, and expressed
procedures night curtall
witaesses and
cone

ad

thav the Cozmiss
“he panel

lon
's rexort.

-

lusions of

PZRC, by an order issued April 28,

¢h did not oblect

Jb.{

-v-
Zollis%er Rancnh's
2ight be

t0 concurrent hearings, d»u¥

’ollister Ranch adopted Zixby

concerns tkav the panel
right <o cross-examine
redisposed to accept ¢

1981, adopted ALJ

Gordon's recozzendation £or ¢oncurrent hearings bvefore ALJ Gordon and

a Comzission counterpass.

Practice and 2rocedure
necessary o
PERC was con
equire desailed <
né D
o=

technical ¢

rocedures, even in situati
consziz tional
vrocedures that z2ight ve

zore apyropriave and efficient
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‘. nasouch as the Commission had been in the posture of an
advocate and litigant before FPERC for several years in these
proceedings, %the practical effect of § 1.37(e)(7), avsent a waiver,
wouléd be %0 preclude use of 2 concurrent hearing, resulting in <he
regalat o*y duplication FZRC sought to avold.

he Commission, desiring €0 cooperate with FIRC in
regulavory duplication, by Resolution 1-22% &
18, 1081, agreed %o conduct coneurrent hearings and authorize
T0 work out %he procedural detalls.
Zearings ané Record
umission, in accordance with PERC, held formal
Los An g les on Janvary 12 and 1%, 1082, and on
into evidence the panel report ané all
addivional report T rebuttal evidence filed by *the parties To these
proceedings. ALJ Gordon presided for FERC and ALJ Parke L.
Boneysveele represented this Commission’ signed p'es*ding oflicer
Commissioner Richard D. Gravelle (In re Southern Pacifi
.:ansno:"‘:.a.‘:ion Company (1978) 83 CPUC 680, 684 f.n.).
"he proceedings were submitited on January 18, 1082, subject
0 receipt 0f opening and reply driefs. Although <the agreed
coneurrent hearin procedures provided for each agency's compiling
i%s own recoré, the ALJs were in cozplete agreezent on procedure and
n idensical record was compiled for both agencies. To distinguish
“he concurrent record, transeript volumes and exhibivts were
identified by the prefix "CE" for "concurrent hearings.
A% %he hearings, the panel report was received into
ence and she six-panel members were cross-exazined dy counsel Zor
Ranch and examined By *he ALJs. 7Two witnesses sponsored by
Ranch <estified, one 0f whozm was subjected %o very lizived
oss-exazination by one of %the project sponsors.
Counsel for Wes<tern Terainal zoved that the entire FIRC
h by

rezand record Ye incorporated into this Commission's record of <hese

- 21 =
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.-oceec’.-..gs so +that the FEZRC record could be nade available %o be
used by +the parties as they decsire. This motion was granted by the
Comzmission's ALJ.

Counsel for Zolliczte nphasized <hat his
perticipation in the cross-exanina¥ 0f the panel was nov a walver
0of his earlier objection Yhas <the reports and tesvizony of the exper<

witnesses had not been subdbject %o cross-—exaamination. Finally, in his
opening drief, Zollister Ranch's counsel reiterated that:

"Zollister has consisgstently odjected, bovth
orally and in writing, %o the aédmi sion of
Testizon ivhout opportunisy <o cros
exzzine *He svougorin witnesses. The
a-guze“vs will n0% de repeaved here other
than <o note again <that the proceedings are
defecvtive a3 a matter oz procedura’ due
process and that a2 full and vroper hearing
on these issues has been denied he
parties.”

Jue Process Issue

Sefore proceeding %o evaluate the evidence before us and %0

‘:-:.ula.‘;e a2 decision based unon <hat evidence, 1% is obvious vthat i<
upon <he Co** consider and dispose of the
adequate and meets due process
s, inc’ud 18, as well constitutional recuirezents,
T Code § 1701 and Rule £ 4he Comnmission's Rules of

5 v4701. Al hearinge inves<s ga*ions anéd proceedings srall bYe
governed by this pars and by Tules of practice anéd procedure adonted
by <he comzission, and in the conduct thereof <he technical rules of
evidence need 10t be applied. No _n’o"mali*y in any hearing,
investigation, or p"ocend.ng or in the nanner o tazing “estizon

shall invalida%te any o-d-., decliss Oﬂ _o% »ule z2de, anv-ove-, or
confirzed By <The comzission. (Former § 53.)" “64. (2ule 62)
Torz ané Adzissidilivy. Although e hnical rules of evidence
ordinarily need not be avplied in hearings before the Commission,
substantial rights of <the parties shall be preserved.”

® 22 -
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-@ ZTarlier in shis opinion the Commission has related <he
circumstances which led +he Executive Director %o propose, and the
Commission <o adopt, employzment of the procedures available to ¢h
gourts of this State to refer water right devermination suits to the
30ard as referee. The legalivy and constituvionalisy of the use of
vhis procedure by the courts is well-established as our earlier
civtation shows. 3Zefore undervaking the panel procedure, the
Conmigsion was convinced <hat, 50 long as %the parties "were afforded
Sull opportunity o be heard in opposition %o the report as evidence,

<0 insroduce evidence con<t

and opporvunity is given t0 refuve ¢
(1941) 18 Cal 24 518, 527.)
e only remaining question is whether the Comnission

guthority by referring vhe ini<ial evaluation
o0 an exper+t panel.
that the Legislature has tThe power %0
0f 2 referee shall be prima facie evidence
eonle v Buckler (1904) 143 Cal 375,
& Tux, Inc., v Secara (1924) 193 Cal 755, 766;:
eific Tive Ssock Co. v Tewis (1915) 241 US 454, 455 (36 Suv.
60 I ed 1084, 1089).) It follows %hat, if <he people 0f the
+he Legislature has properly delegated thizs power €0 the
<hen <he Commission has regularly pursued its authoricy
using the referee procedure.

Arsicle XII of +he Cons+titution of California estadblicshes

Ustilities Conmission and provides the coznstitutional bdase
gulation of pudblic uvtilities. Section 2 confers upon the
vhe power, subject to statute and due process, o
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-.es‘:ab'.’.ish its own p:-ocedu:-es. Seevion 5 gives the Legislavture
p.enary power, unlimited by +the other provisions of vhe Constisution,
ut consistent with Article XII, <0 confer additional authority and
jurisd‘c on upon vhe Comnission. The ueg‘s’a:u e, acting under
ivs predecessor, has empowered The Commission, by 2T

Code § 1701, <0 adopt rules of prosedure. 3y PU Code § 701, <he
Coxzission was 2uthorized %0 do all things, whether specified in the
anplicable nart of the 2U Code or no<%, which are necessary axad
convenient in the exercise of <the Comzission's power and
Jurisdiction. Acting on the authority dhus granted, <he Cozziszsion
decided, and proceeded, 0 implementy the panel procedures used w0
resclve these proceedings.

it is thus adbundantly clear that the adoption 0f <the panel
procedures rests on constivtutional and st tutbry bedrock. CThe
orocedures were acdopted after due notice and opportuvaity Lor comment,
and afver adecuate consideration by the Commission;
dreservavion of the subsvtantial QT <he par ie

taey provide for
=% couléd be argued, that fallure by “he Comzission
Llexidle and effict zethod for nV°luatin5 the zos<
ues in these proceedings would be cause for questioning
Acadenic critics fault the <typical American
wlatory comzission for relying to an excessive extent on judicia
procedures o accomplich its delegated legislative functions. CThey
ider that these commissions have faliled to develoy Technigues
ering novel, experimenval, and complex
regard_ng vnemselves insvead ag merely
disputes between private parties,
as agg-ess‘ve prozoters of +vhe pudblic interest.e

6 Marver E. 3erns%tein, Regulating 3usiness by Indevendent
Commission, Princeton Un;ver,ity ress (1805), p. 2%. Also see
oabns 28, 34, A1, 712, 97, 101, 134, 174, 179-182, 192-195. 209,
290, 293, an rs%on R. 3arnes, The Zgonomies of
¢ U+ilisy Remula*io S. Crofts & Co. (1TZZ] pages 191-194.
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-. The Commission iz convinced that the employzent of a panel
arocedure a legal, sounéd, and practical method for evaluating the

ook

vechnical evidence avallable T0 <ke Comnission in these proceedings.
The ILNG terainal siting process is c¢learly 2 legislative process and
the Legislature has expressly, in 2U Code § 5581, conferred upon <he
Commission Legislative authority norzmally exercised by counvy
Planning commissions and boards of supervisors. Meticulous adherence
%0 ancient Judicial procedures was not intended, nor is it

tutionally

» b

everained <what the procedural methods are legal,
unéer +the circumstances essensial, <he
ed vo exanmine the panel's report and <he

Panel Revnort and Redbu<s<al

Revor+
report consisted of ftwo secvions. The firse
section was a letter of transmitvtal which set out the panel's
.‘_:-. ings and comclusions and {ts recommendations o the Comziscion.
Che second section, the body of the report, consisted of 31 pages,
divided into six chapters, as follows:
The LNG Seismic Review Panel
Seisaic Geology and Seisnicity
Ground Motion Characteristic
Geotechnical Consideration

-
L2

>\ N
.

Jarvhguake Zngineering Considerations
Technical Review 3oard.

3 g N
|9 2] L
T O O O O O O

Levter of transzittal, which we interpres as pare
the panel's report sets forth the following recommendations:
1. DThe panel agrees with D.8%177 of July 31,

1678, wherein the Conmnmission found %That 4he
stricv applicavtion of NRC siving criteria o
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ING facilities is inappropriate. Che panel
recommends design earthquaxes corresponding
©0 levels of earthquake *ecu..enc and does
not use the teras capadle faul?, maximum

credidble earthcuake, operav_ng-basis
earthcuas ané safe-shutdown ear Hquaze,

which are concepta developed for nuclear
pow-. plant sivting.

he panel believes <thav 2 de‘iﬁition 0% faule
canability baged on a specified ¢

eriterion arbitrarily tends %o class fy 2
capadble fault 2s dang us and 2 fault thav
is not capadble as safe. In perticular, the
panel believes that the time criterion of
100,000 %0 140,000 years, as applied <o the
evaluation of seisnic safety at vhis
facility, is unduly conservative.

The panel -ecomme 1ds the lizely maxiouz
sshguake having a recurrence interval of
“u 18reds o years, Level A, be used as a
basis for design for continued, essential
uninterrupted operation of the facility.

ke panel recomzends the likely maxioun

:chake hav.“g 2 recurrence inverval
.housaﬁds oL years, Level B, be used as
basis for design fo' seisaic salfety of
Category I and Cavegory II siructures.
The panel reconmen ds Level C earthgquazes,
those that have likely recurrence in? e*va
of tens of *housaqu 0L years, not bde
considered.

The panel Judgos that likely maxinu
magnisudes “or Level A earthquakes are 4-3/¢
at 5 xm, S5=1/2 a% 12 x3, 7 a% 50 %=, and
8-./4 at 100 k=.

he panel Judges thavt likely zaxizsuz
magnit 2des for Level 2 earthquakes a S 3/4
av : Xz 6-./2 at 12 km, iﬁcluding-
OO ically beneath “he site, and 1/4 as
H Xz,

The panel Ybelieve e lixelinood o surlace
Laulet displacements 2% The »roposed .a:z sivt
©0 be go low that the tanx foundations need
10t be °oecially designed %0 accomnodate
surface Jaulting.

s
-
v

h
2
e
pd
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The panel recomnends that the site Taulvs
outside the tank site that have evidence of
displacezents within the past few thousands
0L years be considered likely ©0 experience
surface faulting within the 1life of the
facility; wnere it can be shown vhat
materials a few thousands of years old are
unfavlted, the panel recoazends surface fauld
displacement not be considered in design.

The panel recomaends that the design single-
event disylacement on recent site faults bve
30 ez= of vertical displacexzent, with 10 ez of
strize slip, and a component of horizontal
comprescion.

The panel has recommended design spectira to
accozmodate ground motions associated with
Zevels A, 3, and C earthquares. It is <the
intent of the panel that the recomnended
specira Zor Levels A and 3 be used in the
design process in +the way in which applicant
has proposed to use the operating-bvasis
earthguage and the safe-shuvdown earthgeuake.
The Level C spectra are included only in case
the Comnmission decildes not %o adopt the
Level 3 earthguakes recommended by <he
panel.

The penel foresees 2o unusual geovechnical
design prodlexms posed by soil creep,
landsliding, flooding, erosion, or
liguefaction at +the proposed site.

The panel has zade specific recozzendavions

n load facvors, allowable s+tresses,
per=isgible duetility, damping values,
zaverials, and other parameters reguired for
engineering design consistent with the
earthquare levels recommended.

The panel recomzends +that the ING tanks e
vlaced on concrete zat fcoundations.

The panel reconzends that an independent
Tecanical Review Board be appointed by, and
report to, the CPUC %o oversee <t
engineering concepts anéd *o monitor <he
adeguacy of the design and Cesign-checxing
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a

process, and +the quality conirol systez. The
panel also reconmends *h*s Technical Review
2oard bYe given the authority to arbitrate and
resolve di.‘.‘fe-e'zceo that may arise on whether
proposed des or construction <vechnigues
arry ouv tne intent 04 <the safevy
regulations adopued for this facilisy.
The categories of structures referred to in the letter are
tnose defined by %he Commission's General Order (GO) 112-D,
§ 163.105(a) as follows:
Category I: All s*-uc*ures, cozponents, andé
systezs which nerforn a vital safety-related
unetion, incliding <he LNG s%orage
con*a-”e*e, their impounding systezs, and
hazaré protection systeas, shall dYe
classified Category I.
Category II: All structures, components,
and sysvezs not included in Ca%egory I which
a*e required %0 maintain continued sale
p_a“, operation shall bYe classified Category
Category III: All °**ucua es, components,
and sys+texs not included in Categories I and

-

I, but which are essential -or paintainin
5upport of normal plant operations, shall de
¢classified Category III.

The le<ter of transzittal was signed by all six pane
11 were in agreement anid there was no ainorid; po'* no
e any reservations expressed By any o <the panel me:b..g.
In drafting the report proper, the panel umenbers assigned
es primary responsidility for the chapters accordiag vo theilr
Mr. Cluff and Dr. Allen were the xey
producing Chapter 2, Seisnmic Geology and Seismicivy.
Ground Motion Cnarac.erisu~cs, resulted Zrom a combined
he Jennings and Idériss. r. I8riss provided primary
for Chapter 4, Geotechnical Considerat.ons, with
frozc Dr. Allen and Mr. Cluff. 3Zartheuake Considerations,




“ha-o':er 5 had, as ite prizmary authors, the 4wo construction

ngineers, Messrs. Degenkold and Johnston, with participavion of
ors. Jennings and I
Although she first drafts of the chapters were written o7
rimary authors, all members of the panel participated in

y

naxing conments, suggestions, and modificavtions, and in evolviang <he
final product, which was supporved and written by the panel
co_-ec**ve 17,
ssues and Concents as Identified and Viewed by Panel
The panel idenvified ivs charge ag render
advice on whether an ING Yerzinal can be designe d
the 3roposed site in a zanner ¢onsistent wich pub’ic safes

no%t ovligated o accept earlier
o the seiszmic °a‘e vy 0f LNG facilitie
Those desc ived in GO 112-D. The panel supuo**n

and eva,uationg, as desc.-bed in GO
$s seiszic¢ hazards and ways to accommodate thexm in des‘gq.
The panel did not adopt several major concepts outlin
whe GO. In particular, the panel did not agree with +“he def
0f fauls capadility bvased on a 100,000-t0-140,000=year tine
especially insofar as the panel felt that this definition ardi
ends %0 casegorize a capable fault as dangerous and a fault
no% capadble as safe. The panel Yelieved thav this criterion
ercimplification and (s unduly conservative Zor

The Commission had asked the panel <o analyze the zaxizuz
credible earthquake and to éetermine whether or not the LNG systex
can Be built to withstand it. The panel recommended that an event as
infreq"ont as 4he zaxizum credidvle earthcuake not ve used 25 a dasi

the proposed facilivy.
Clarence Allen suceinctly set forth the panel’
rejecting vhis tern:
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. "The definition of maximum credidle ear<hguake hag
been the subject of a g*eav dpba*ﬂ among
geolog‘ vs and seismologists for many yea.s,
parti y within the ¢tize of the auclear plan<t
consro s- .o

"Because c”ea-ly what is credidle %o one person
may not be credidle %o a“ot“er .o

"2hat is the very reason why we have vried tTo go
over T0 earthguakes that we “think are likzely a<
various %ime intervals rather <han specifying one
eartheuake that, so to spealk, confo-ms *0 a
definision %hat is not well posed.” (2r. CE-1,
p- 58.)

n 2is angwer 10 ¢ question, he notes, "I have often used <he

nly perfectly possibl» that a zeveor will
five seconls and we'll be zilled. We ¢
0ften that aight happen. It L .
don't consider it ¢redidvle." As Dr. Allen Zurther
n %the hearing:
"'1deed we nad tried to face uy To this
°"stzcal;y by p*eeeﬂt ng alternative
Thguakes that night occur with di ferent
occurrence levels %o allow the Public Utilities
Commission <0 make +the final dec*s on of wha+t

an accentadle level of risk. Tr. CE-1
p. 101.)

Rather than specifying a single design earthcuake, or 2
ingie design earthquake for each of several earthguake sources, <the
esented likxely maximum earthouakxes for three different

The panel observed that most dictionaries define safe as a
is Iree fron danger or rigk. The panel ¢onsidered no

%o Dbe absolu*ely free fron risk; <therefore, no facili<y
adsolutely safe. There are degrees oF »isk and,

2 safety. The panel said tha* three separate

interval is the average
a given zagnitude.
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-.:hough‘: processes are involved in Julging selszic safety: <the
assessnent 0£ the earthguaxe hazard; +the assessment 02 the abilisy of
vhe facility <o accozmmodate “he earthguake hazard; and the judgnens
0L <he acceptadbility of the risk. In %the panel's view, failure %o
disvtinguish among these discrete activities is at the root 0of zany
controversies over decisions on selisnic safety.

The panel viewed seisnic safety as a judgment ofF <he
acceptadbility of the degree of earthquake risk; a facility is
edeguately earthgouake~safe 17 <the risks associated with earthquake

4

o W aa

]
“
4

0 Ye acceptadle. Judging the accepitadbility of <he r
Judgzment that iavolves some considerations o+vher <han
0se of science anéd engineering alone; therefore, throughout most of

- - e

TV, the panel gave alternative crive

]

ia that night be used
omzission decide %0 use a2 design level different Iroz
néed by the panel.
anel reported that numerous technical issues wer
ne workshops. The workshop process, bhecauvse 0L <The
participation Wy all parties, allowed <the panel %0
many issues that had been argued and debated the
ew scientific and engineering issues tha® have direct
earing on the seisnic safety of the proposed ILNG facilivy. Che
¢ that the issues requiring resolution were:

cations, sizes, and likelihood of
ence of earthguakes that nust de
ered in design.

ground ao0tion characteristics associzted

o the selected design earthguakes.
The potentiel for surface fault displacezent
2long faults that traverse the sive.
The structural design considerations
required %o accomnmodate the design
earthguaxes and potential surface
faulving.




Recognizing that many of the earlier eriteria considered in
vhese proceedings were originally developed in nuclear power plans
siting processes, *the panel stated that i+ fels that LNG terminals
and nuclear power plants fall into different categories in terms of
risk To the »ublic because +the conseguences of a failure are
radically different. The panel did not feel 14 appropriate <0
evaluate the proposed ING %erzinal on the same bases as used %0
evaluate 2 »rodesed nuclear facility.

Recedtion of the 2Panel Renort
3y the receipt of the panel's report into evidence the

o)
.

analysis of the seismic risks at the proposed <ernminal site that we
were seeking. The scientific and %technical gual
prestige of <the panel mexzbers compel that their report be given great
welgh<.

The firs?t paragrapn of the letter svtavtes that:

"Ia the judgment of she Panel, an ING

. facility can be designed and constructed at
the Little Cojo Bay site, Santa Bardara
Counvty, California, in such a zanner as %o
ve consistent with public safesy.”

Ovviously the panel zmembers were not comfortadle with the
Cozzission's cholce of the wording of the Three gquestions <he
cozuission posed. They did not like the terz "maxinuz credidle
eartaquake." Indeed, their aversion to this term was such, in <he
panel's words, that use 05 the <era was rshunned " by the
The reasons for thav shunning are set out in the previous section.

€ gnun, v.s.: To avoid deliderate
Vebster's Seventh Colleglate Dicevd

7 and esvy. hadistuelly.
n

5
onary (1966) ¢ & C. Merrian .Co.
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The Commiscsion infers the shunning to de a tactiul
suggestion that perhaps the questions could have been more expertl
framed 40 elicit the expers opinion, judgment, conclusions, and
advice <hat <he Comzmission recuires for resolusion of zhe seiszic
issues of these proceedings. Indeed, Dr. Allen, in explaining the
shunniag %0 Zollister Ranch's counsel, referred <o vhe "zaxiouz
eredihle earthguake” as "a definition tha?t is not well posed.”

Accordingly, *he Commission £inds +the »anel's uncua

snat an ING facilisy can be safely designed and constructed
2s responsive “0 1its question 2 and +the engineering criteria
recomnended by Chavue* 5 as responsive 40 question 3. The
construction 0% & Gefinitive response %o The cozmplex components of
vestion 1, however, reguires analysis of “he repore.
Seismic Geo‘ogy end Seismicity-
nSS°SS ent 0f Maxioum Zarthcualkes

In evaluasing *the seismic¢ hazards, the panel consilered
‘ei nic geology and seismicivy before it <took up surface faulting.

The Commission had asked the panel %o atalyve the naxizun

shguake end to deternine whether or not the LNG systen
14 t0 withs®tand i4. The panel replied :ba., although <he
Stase 0f +the art 0f engineering design and construction of large
installasions in active seismic areas is such that the plant could be
designed and built 4o safely withstand such an earthquaxe, the panel
believed vhat %o do so would be overly conservative. The panel

credible ear
could be bui

recommended that an event 2s infrequent as the nmaximunm credidle
earthcuaxe not bYe used as a basis for design of the proposed

facility. Rather shan specifying a single cdesign earthquake, or 2
o

gingle design earthquake for each of several earvthquake sources,
parel pregented likely zaxizun pa-*hqualfes 2or three differen
urrence The largest earthew <hat is liﬁe-y %0 recur
oz specifi interval of =2
Zew hundreds of years; of a few thousands

. L4

he




-‘f years; and C, 2 few tens of thousands
ox years.

The panel identified four off-site earthquake sources that
it Welleves will govern seisnmic design: <the F=1 faults, the near
regional faults, the far regional Taulds, and the San Andreas Fauld.
The likely Richver scale zaximum earthcuake magnitudes that the panel
believes could result from movement 0f these faults, for the three-
securrence levels, are shown in Tadle I of the panel report, and are
renroduced here:

LIXELY MAXIMUM ZARTEQUAKES FPOR DIPPZRENT RECUE
Distance  (A) (3)

Trom Site 100s 1000s 10s 0% 10003
Tarshcuake Source () 0% Tears 0F 7ears 0% vears

5 4=3/4 5=3/4 6-3/4
2 5=1/2 6=1/2 7-4/2
0 7 X/A X/A

0 g=1/24 8=4/4 8-1/2

able, indicates "not applicabdble” because <Tze
anel Jjudged <hat earthquakes on faults at aboutv this distance will
no% convrol design parameters.

2=1 faxvles

Vear regional faul<ss 1

Tar regional faults S

San Andreas Faulw 10
g

Tne %erz N/A, in %he

The panel's explanation for its concept of the three
earthguake levels and recurrence intervals is quoted below:

"The £irst level ¢f earthguakes, A, has 2
recurrence intverval <hat has sozetizes deen
attridbuted to the operating-basis earthquake
--—a reasonably likely event during the life
0f a structure, anéd one for which continued
operation of a facilivy following an
earthguake is expected. Ordinary duildin
codes for non-critical structures are olven
based on design earthquekes oL this level of
recurrence, Or much less.

"The gecond level of earshguazes, 2,
corresyonds “o maxizmum eveats that aigh
oceur wivh Tecurrence inverwvals of a Le
thousands 0f years. Critical strucetures
waose fajlure could have a major impact on

o,
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pudlic safety are often designed on the
assuzpition of the occurrence o< such an
ear<thquake during the life of <tk
strucTure.

"mne +hird 02 %these recurrence levels, C,
approaches what has somevizes been
aseridbused %o the safe-shutdown or naxizun
credible earthguake---the largest rationall
conceivahle event %that night occur in <th
present tectonic environzens. The
recurrence interval 0% a few tens of
“nousands to a few hundreds of thousands of
gears corresponds <o levels of acceptadle
risk “hat typically aave deen associated
wish nucleas reactors and large dazs above
populated areas. Zvents that might occur
even less of%en are not considered credidle
in planning. This hypothetical maxizmun
earthguake iz inverpreted as one that should
not cause a failure of a structure in such a
way as 4o sexiously endanger public salety,
even though “he structure may de put out of
operation 2nd cause significant econozic
1085 <0 the operator. Lun most areas, it i

» exceedingly unlikely event. IV is5 s0O
unlixely, in fact, that earthquazes of this
~arity usually are no%t considered in <h
design o0f structures.

"In <he opinion of <the Panel, the second
level of earthquake recurrence, 3, is more
aporopriate for the design for seisoic
safety of the proposed ILNG Zacility <then Is
Level C. Ievel A is a more frequent
wecurrence level +ha% is recomzmended for
design for continued, essentially
uninterrupted, operation of +the Zacility.
Considering vhe consequences of failure of
an ING facility during an earthquake, and
concidering *he acsions that can e taxken U0
mitigate the effects of failure, it is the
Panel's judgment that the largest earthquake
<hat zight De expected during a period of a
cew thousands 0fF years is an adequately
conservasive event 0 be used in the design
0% critical elemenss of %the proposed ING
facility; these elezenwts should not fail
during “he earthguake in such a way &3 T0o
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serfously endanger public safety. In the

highly unlikely event that the Level C

eartheuake occurred, +the 2anel Jfeels <that

the eng-nee"ing design and precautionary

zeasures incorporated vo accomaolate the

Level 3 earthquaxe will protect %he facility

$0 an acceptable deg-ee and preven<

catastrophic failure. In other words, even

the occurrence 0f 2 Level C earthcuake is

not likely to endanger pub"c safety.

The panel %thus concluded that <he Ievel 3 earthquaxe should
be used as a Yasis of design for se.smic safety.

Pigure I of the panel's report, Exhidvit (Zxh.) CE-1,
2 22D 0f <the site and the location of the significant fauvles locaved

or near the site. This map has been reproduced below.
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g i%s conclusions, the panel discussed each

1. On-=Site Paul+s

The panel ¢id not consider any ol the
foul%s that cross +the site itseld o Ye
sufficiently seismogenic <o cause
vidbratory ground motions at vthe site
nore severe than those Zrom off-site
2aults at greaver distances. The panel
recognized that one or more oI these on-
site faulss might experience a small
anount of displacezent during a large
neardy earthgcuake: nowever, %hese
displacenents would be sudsidiary <o
principal brearx on more disvant faulw
and would not be <he centers of priz
energy release thezselves.

P=1 Faul%s

The panel considers the offshore -1
fauly systez o be seismogenic and the
nearess geologic strugture capadble of
producing significant vidratory ground
zotions at the site. The marine
geophysical date presented to the panel
sSuggest that the T-1 Lfaulvs do not
connect wish other regional faults an

do no%t collectively exvend beyond 24 xz
in length. Only one of the fault
segments haz evidence of aectivity within
the past 11,000 years, Zolocene time,
and That has been limited <o the ceatral
8 xm portion of that segment. Other
fault segments have no evidence oI
displacezens during +the past 11,000
years.

As %he geologic history of displacenment
on +<he P=1 faul+es shows that only one of
“he segments has been active within <he
past 11,000 years, and only for an 8 n
lengsh, the past dehavior of +he faultls
strongly suggests +o the panel vhat all
seguents are not lixely <o experience
displacement simul4eneously. The panel
believed %that i{¢ is dore reasonable 70
expect that a single segzment will
rupture along only & portion ol i¥

- 37 -




ALJ/vdl *

<o0%al leng+eh. This suggested %o th
panel 2 lower magnitude for these 2
chan would be associated with a
rupture lengih.

In addivion, the »panel concluded thavt
she degree 0% activity of <he P!
caults, based on slip rates averaged
from borenole data, can be said to Ve
low. Tor example, when the average sliy
rate is calculaved for a2 highly active
fault such as the San Andreas, <the rave
i3 40 oz per year: for the Wasatch Taulw
in Usakr, the rate 45 2 no per year; and
for the P=1 faults, it 4s .07 am per
year. In the case of <the fault that
coused the 1971 magnitude 6-1/2 San
Pernando earthquake, the slip rate is 1
0 2 == per year. 0Thls fault, which is
in the sane YBroad tectonic environzend
a5 are %he P=1 faults, ruptured Jor a
length 0f 15 xz éuring the 1971 event.

3ased on applications by the workshop
participants of the various zethods for
estimating earthquake zagnitule, an
comparison with worldwile experience of
fault behavior, the panel judged +thav
che largest earthqguake lizely <o recur

n any of the P=1 faulds wivthin a period
0f a2 few hundred of years, Level A, is
of magnisude 4-3/4. Thne panel judged 2
Tevel 3 likely maxizuz earthguzke <0 be
a magnitude 5-3/4 event once every few
thousands ¢f years. The Level C maxizuz
eartaquake along the ?=~1 faulis was not
expecsed <o exceed magnitude 6-3/4 every
fow tens of thousands of years. The
panel assumed +that these earthguakes
wotld oceur at 5 xm horizontal disvance
Srom the site.

e
aulsd
X

e
24
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Near Regional Paults

The panel staved zhat the westers
ransverse Raﬁgos‘ are trancected by
ume-oua eas*-.. néin ‘au’*a ox
regional exten< *Hesa are tyrically but
not exclusively chru§o Zaulss reflecting
north-sou:h .ec,o cozpT ssion.
Azong such faults ne T %he sive are the
norsa and south braﬁches ot t“e Sant
Ynez Fault, the Pacifico Pault, and the
id=Cha n“e- Pavlt. Zach of “hese faults
can e <the subiect o_ dedate as To its
seismogenic canab* ity, but there can be
lizele dou: that +he dozinans str"ct"-e
o’ tne Transverse Ranges is that of eas
“rending thrust faults, nor can there be
doub* vaced on the geologic evidence
and thn local ear<hguaze nisu0'y, that
zany of these faults are °e,s~05.u_c.
-urthe-:or , Decause 02 the unicuerness
£ shis secsonic eavironment, +he panel
was 0f the opinion that there are
probadly shallow=dipping <thrust Lfaul<es
heneath +the wesiern Transverse Ranges
that are no% c¢learly related <o
par*‘cu’a- faulss b"eas,ns the groun
surface. 3ased on <the collective
experience o0f +<he panel, anéd the dava
presen.ed during the course ¢f i<s
review, “he panel judged that the
maxizun near reg_oﬁal earthquake likely
nve-y few hundreds of yea.u, Level A, &
magni tude 5- 1/2 event 12 2 Srom
*Hn s*.e, inclucding the possibiliuy that
tnis distance could be zeasured
vertically downward 40 a shallowly

e

C . "
< In San%ta Rarbara County the Western Transverse Zange

znown

considered T0 bYe subzerged peaks of +the Transverse 2

0 ma

as tne Santa Ynez Mountains. The Channel Islands

c o.t¢| -

strue

Geolo

sure andé

sieal Qe

-

L, per%aining <o, or designaling the Tocl

s are
£ are

£

local

external forns resulding from the defo*ma ion ¢f <he
earsi's cruss. A...e**can Geological Institute, Dictl

nary ol

rms, (1€62) Dol pnin 3ooks, Doub‘eday & vo
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dipping rupture surface 12 kxm depth. A
similar event recurring every few
thousands of years, Level 3, would be of
nmagnicude 6-1/2, and a magnitude 7-1/2
event is likely for Level C every Jew
tens of thousands of years.

As <he panel declared in its letter of
transzittal, the panel believed thav thae
largest earthcuaxe thav zight de
expected during a pericd of a JTew
thousanés 0f years is <the appropriate
one %0 be used in the design of this LXG
facility. The panel recognized <that
+his hypothesical magnisude A-1/2 event
2% 12 %22 on near reglonal faults would
probably be <The controlling earthguake
for +he design of many elexments of the
proposed ING Tacility.

Pa- Regiornal Paults

The far regional faults include such
caults as “he Tosgri FTault (to the
northwest and possidly west ol 2v.
Conception) and +those near Santa 3Bardera
ané the Channel Islands. The panel

Jjudged that the likely maxizum
earthcuake having a recurreznce inverval
02 hundreds of years is of magnitude 7
n a 2ar regional fault assumed to be 2%
e nominal distance of 50 xm. The panel
noted <That 2 larger event, of zmagnitude
7.3 %0 7.5, occurred at adout this
distance as recently as 1927, dut the
panel judged this to be a relatively
rare event that is not stavtistically
representative of Level A earthguaxes.
Magnitudes for Levels B and C
earshquaxes were not consilered decause
“he panel jwgged that 2%t no spestral
crequencies'' will earthquakes on
“hese favlts control design
paraneters.

T mhe design speectrun W s opinion
footncte 14.




San Andreas Fauls

The panel believes that the San Andreas
?auﬂ., which ig about 100 k2 northeast
the site av its c’osoat vo_“u, Zay
*uvvu:e and cauce a grea~ rThguake
during the 1life of the acil ty. The
Level A and Level 3 evenis are doth
*udged <0 be of magnitude 8-1/4, where
the Level C eve“. is julged <o be of
zagaitude 8-1/2. These ear hquakes are
expected to control the design
paraneterss a% very Low frequencies.

Seisznic Geology ané Seismicity-
Surface Paulving

* zuen of The near surface Zavlting
2% The si< ' 3.0W ¢reey »rocesses, ratvher <Than
by sudden displ quaxzes. The panel feels,
nevertheles that ngervasive approach recuires <hat <these Jfaul<ls
be assumed to have experienced sudden displacexzents.

P
an ol

e parti earlier phases of
widely verying conten zaxioun azount of
isplacenent That could be expected Srom a single on
evert. Zor exazple, Western Terminal claized that
even®t displacezent %ha+t has occurred in the S=J Fau
under;y-ng sne ING tank sites), over vhe la
snousands of years was only 4 ¢z n
claized it was 2% least 20 ¢z, and 4
coulé cause 2n 0ffset of 161 em.
The panel wdel % the geologic evidence showed
vhere has been no fault 4isy along the S-=J Pault for av
100,000 years, andé possidly for as long as 180,000 years.
3ased on vhe evidence presented to the panel duriag the
course oL its celidverations and its visit to the site Yo exanmine
fault, %the panel concluded %he azmount oF displacenment along the S~
Tauld duriag a siagle event is nost Likely clogser vo 20 cn.




_0ane 's Judgment, however, differences of opinion on pas?
displacements are irrelevant, because the lizelihood of future
displacenent on the §=J anéd other tank site faulss is so low it does

n0t warrant engineering consideration. Decause displacements on soze
0L the other site faults, such as the Arroyo Tault, can be shown %o
Taken place within the pasvy few theusands of years, the
currence inverval f Level 3 earthguakes, “he panel considered <hat
vhey should be considered likely %o occur again within <he life o
The »roposed ZJacility.
The panel reasoned <ha<
gonvin _“g geologic evidence for au th
erved cumulative displacenent on = b no%,
occur in one slip event. Although there are various
tavions on <the number of events, and some geologic exposures
the good exposures have evidence of multiple displacements
the zanel saw 10 reason $o0 believe that This Ls not the case 7
the poor exposures. 3Based on the geologic evidence presented %0
.ane_, and 2 cozparison with the Weravioral characteri
active faul 2 1ly slis rates, the panel recomzen

Commission consi sign single-event vertical &is
- +

eceny si%ve faul%s %0 he 30 cz.
Fe

The s faults are nal sarust faul+ts, and are
{2lly parallel <o the east- , south-divping bedding in
Siscuoc Tormavion. Therefore, panel said, 2 component o<
sal compression should Ye included in the design of structures
guired <0 accommodate the 30 enm of vertical displacexent
QF coumpression will depend on <h ip oL
there is evidlence that a component of
future
data presens
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the design single-event vertical displacezent szould Ye 30 cz.
I% recoazended 2 design strike-slip displacezent of 10 em for these
Tavlts, as noved ahove.
In those areasz where receny
in places where mavterials thavt are
are denonstradly unfaulted, <the panel
70T recuire consideration of surface
The panel recozmended that Category I ings and other
structures be sited so they will not de astride ’aul sha?t have
evidence of displacement within <the nast few
sarvicular, %he e s+ation and %he control
where it can be 2% %rhere are no such

-

- STTucTures, such as pipelines, that
skhould de specifically des-gned ‘o accommodate
of versical displacezent and 10 ¢z of strike-sliny 4l

the case of the Casegory Il Tuctures, the panel recoznended that
e

latfora and <restle, and yNG pipelin outside the tank
.‘_‘:e area be designed vo accommodate 30 ez ol v 1 displacenment
and 10 ez 0f strike~slip displacemen< plane Saule
nywhere benegth these structures. fhi tion allowed Sor
D0ssivility that 2 fauls sizmilar <o
sozewhere along n length 0 <he pipeline, or oZfs:
directly along ~the proposed *
isplacemeny history. The oanal recozmend
no+ be reguired 40 He designed for

rther recommended that, during excavastion and
*eparation, f£ield review continue ané any newly
1ts be docrvaented and nva7" <eé. Zar<thceuaxe safesly
0% the recomzendations descrided
ny newly discovered ZTaules.




ndations should be designed to accommodate surface displacenent,

he panel did give i4s avtention %0 design of tank foundations.

xk. 0=-231, prepared by Western Terminal at the panel's reguest, had

reconnended a ring wall <ype foundation. Ike panel did not councur
and recommended a m2t foundation, 23 was required »y 2.89177. Ia
cross=exazination, Degenxold said <hat, while he did not calculave

any 0ffse%s, his preliminary calculation of reinforcing was such vhal
the zat would be ductile and would be capable of taking deformations
with damage but withoust failure. Ze stated nat would funetion <o
absorh an 0ffset and thus held preveat tank Ze did nov

. Alchough the panel ¢id notv believe that <the <ank
-y
<
-

helieve +that there would be 2 leax froz <he
fees (91 cm) 0L offsex.
Grouné Movion Characveristies
3y D.20372, dated June 5, 1879, in <these proceeldings, vhe
prozuligated GO 112-D, Rules Goveraing Design,
Testing, Maintenance and Qperation of Usil
ranszission, and Distrivution 2iping Systeas

vision ¢of a previous general order
and II of GO 112=C and adée
ILNG safety standards. The procedure used
recounted in pages 2 and 8 of D. 9037 3
record leading %o D.90372 ané GO 112-D,
Terzinal had presented design criteria recommended By Thomas L.
aderson, 2h.D., of Pluor Zngineer struetors, Ine. pol
nderson’'s eriteria used recomme i¢ response spect:
provided vy Jeffrey A. Johnson, hen of Dazez and Moore
Jonnson, in t;rn, relied on the worx of Nathan M. Newnark, 2h.D.,
gn expert. The exhibits presenting:
‘teria were 1L “%%ed as

n these procee

0372 was not printed. A tyved copy is available in the
sion's £iles (1 CPUC 24 587).
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The selgnmic criteria prescribed by GO 112-D were generall
consisvent with Zxhs. 122 *hrough 0-125, except Sfor three specific
ifferences. These differences were in the level of <he design

acceleratio nusdown Zarthguake (SSZ) and
Operatin

Zarthquake (0BZ) response specsra, in the use of
duesility factors and in the allowable stresses and load factors
Cavegory I s+tructures when subdbjected To SEZ loads.

Ts. Joanson anéd Anferson w ong +he witnesses who
< %the January 29 and 30, 198 anel hearings.

tously westified, on . 1, 1978, ia suppors
pared by Western

or. Newzaryx had digtriduvted prepare
January 29-30 hearings dut died bvelore tize 02
Testinony was given in hig stead by William 4. Z ?2.D., a lozng-
tize colleague and associate of Dr. Newzmark, who adopted Dr.
Newmarz's testinoay 25 his owa.

he hearings.

A% vanel Workshop 3, held a%t Los Angeles on April 14 and

)
-

panel member Jennings requested Western Terminal to compile

v

that included Wesvern Terzinal's proposed desi
cations and 40 indicate where Western Terzinal was in
with GO 112=D. In response %o *his recuest, Western
<he July 7, 1981 hearing opening Workshop 5, presentei a
"WLNG/Newzark-Zall Recommended 3eiszmic Design
tle Cojo Bay ILNG Receiving Terzminal." This document was
and received 23 Zxk. 0-231.
Zxh. 0-231 was 2 revision of Zxhs. 0-122 <hrougr 0-126, and
<he changes discussed in Exh. 180, the compiled prepared
witnesses for the January 2¢ and 30,
were painly %o add GO
agreed. The differences




-
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..ae‘:ween GO 112-D and Zxh. 0-237 were essentially the three s3pe
differences above as explained dy Dr. Anderson.
Af<er considering <he mass 0f inforzmation avalilable

anel reached 2 general agreezent, dut with some exceptions,
serforzance requirezents of vhe <three design categories g

Zxnh. 0-231. ivs le<ser 0f <ranspittal, the pane
r2'% 4o accomzodate ground zovtion
associased wish i%3 Levels A, 3, and C ear<thquakes.

panel observed tha%, in addition +o0 the recoxmmended

~d
Lo g
L]

recommended &
4

& Design Resnonse Swectruzm: A smooth plot of the zaxinmun
response lacceieration, velocity, and relative displacezent) of a
consinuous specsrun 0f single-degree freedom oscillavtors subjected %0
+ne SS2 or 032. Thre maxizmum response of these oscillators is »lotied
2g2inst their vidration frequency for a specific damping ravio. The
design response specira are used to compute the paximun response o 2
ssrucsure %0 wae SS83Z and 03Z. Precuency: Natural frequency of
vidsasion 0f a structure measured in Zerss (cycles/secoxnd).

Trucsures exhidit natural frequencies for bhoth horizonvtal an
versical vibr Dazvning Ratio: The damping ratio is an
inkerent »r 2 strucvure. 5t i3 2 zmeasure of the rate oF
decay, wish “ree vidration azplitude, expres
rercenvtage tical damping. Also known as danpin
factor. Cr Damning: The Zevel of danmping av w

eleased from a deflected position le
elastic %, will return %0 i%s neutral position withou
oscillasion 0-231, p. 1=A.)
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GROUND ACCZIIZEZRATIOND AXD VELOCITIZ
Source Magnitude Distance Acceleration

faulis L-3/a S x 0.40 g
faults 5-3/4 0.60 g
Sauls §-3/2 0.75 g
uree Magnitud Velocisy

Tar Regional faul+is 7 25 cx/sec
Year Regional fauls 6=1/2 45 cz/sec
Yezar R2egional faults 7-1/2 | g5 cz/sec¢

ke design accelerasions Zor Levels A, B, and C are controlled Yy
eartheuakes on < 2%t 2 distance 02 5 kz=. Design
velocitlies, earvhguaxes on the near
regional faultes 2%t a fisvtance of 12 k= for levels B and C. The
zagnisude 7 earthquake a4 a distance of 50 %z controls the cdesign
velocity <or Level A. The Level A earvhguake on the near regional

2 distance of 12 zz, is judged to nave a zagnitule oI

velocity asgociated with such an earthquaze Is

7 15 40 20 cm/zec.

he purpose and use o0f design spectra will bYe expliained in
more devail when %he panel's design spectra recodzendations are

ved.

ical Considerations

Y0 the physical abilicy
site %o conform ¢ In the past i< was nore
commonly zZnown as "en subject was discussed
in D.8%177, under : ng "Geologic Zazards," av pages 225
and 227. Specific cons included soil creep, landslides ax

- i

slope failure, £ ! zefismic settlement a
differential cozpaction, ' In D.89177 <

i%, that none of

- vy o oh

operation of <he I
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. The panel report, Exh. CE-1, stated “hat the panel foresaw
20 unusual geotechnical design prodlexs, dased on the data presented
during the course of itz review. The panel recognized that the
geo:echnica’ evaluations a%v the site have deen 2ainly prelizmirary

LR ) -

v
the panel understood +that further evaluations will be conducted
for Tinal cdesign and consvruction.
The geovechnical portion of <the S report provide

n0stTly cautionary comments that the pane’ uld be taken into
account Iin the final design.

Tne panel, in the final chapter 02 L4s report, recommended
the establishzment of a technical review boaré. The panel recomzended
that the final geotechnical agpects be evaluated By <he
review board.

Design Categories

Western e*ninal's consuliants
plant compone
casegor ies specified Yy GO 112=D, § 193.1 5
The panel concurred wivth the design category designations,
recozmended <That those portions of the control
the ¢ontrols, instrumentation, and ¢omzmunications
and vhe zain convtrol panel and components, bhe in
The panel also reconmended that those portions of the
sation thavt house fire equipment and monitor-ng devices for <ize
¢control and detection equipmen< in Category I.

The panel stated thav was in general agree with the

e

performance requirements of <he ree design categories

Tacility given in Txh. 0-231%, certain excedvions 23 descrided

below. vhat the earthguarze dest
are replaced Yy aa-tkqu_.e




. .

e panel's undersvanding that the elexents of %the
terainal in Cavegories I and II would De des*gne‘ 0 acconmmodate the
earthquakes represented by the earthquake deosign spectra, and in an

s than the requirements of the Uniforz Building Code,
Tor Cavegory III stiructures, the panel considered %he
%S 0 <he Unifora 2uilding Code 40 be adeguate. In 2ll
ze Unifora 3uilding Code is a basis for design, <the
sanel recommended that the zone facvor, Z, de 1, corresvonding o)
Zone &, which, <he panel thought, approp iate for this site. The
panel also recomzended that “he izportance factor, I, be 1. S for
Cavegory I end II elements and Ye 1 O or Ca%tegory :ZI elenent
No par<sies toor exceytion %o thes enfations The da

Barthguake Zngineering
Considerations-Allowadhle

wWorking Stresses, Load Paetors,
nalyvical Procedures, and Dasmning

The panel reconmzmended thav th
for allowadble working stress and lLoad factors as given ir
..;nd 4 of Zxh. CE-1.
GO 112-D specifies working stress no% %o exceed
Zxkh. 0-237 proposed +that the load used to calculate
reduced To vake advanitage of ductility. The panel agreed
fied %he working stress {eterzined froxm the reduced load
0% exceed the yield stress.
2xh. 0-231 p*onoee‘ Dodifi

<0 GO 112=D lo2¢d

*d
Tor reinforceld con e de allow use o0 %est

Pl zaended s 0f +he lozd Lactor

'3 Load Pactors are the constants used in eguations for determining
vhe total Load used 40 proportion a svtructural elezenv. The
equations co:bin che eflect o2 live, dead, wind, earthcuake, 2ndé
ovher loads
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0-231 proposed more detailed analytical procedures
shan GO The panel modified the 0~23%1 analyvical procedures %o
conforz 1979 Uniforzm 3Building Code specifications. The
dazping recoazended By tThe panel are set forth in Table 5§ of
Ixh. CE- are generally the GO 112-D wvalues, with minor
revisions <o make the values for design more specific to an IXNG
Terzinal.

Zartheueke Zngineerin
Congiderations=Ductilisy

GO 112=D, § 193.133(¢) III required componenis of
Casegory I plant de designed to behave elastically, without any

vermaneny deforzation, at the SSE level.
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The panel recommended that duct _l‘ty15 he considered in
design of many 0f the svructures of the proposed facility an
e use 0Ff ductilivy fLactors be permitted in tThe seiszi
analysis o0f <he facility. The panel noted <that experience in
earthquake perfiorzance, as well as laboratory ves4s and <Theorevtical
studles, indicates that %0 Ye earthquake-resizvant, even in <the
theoretically elastic range, %the materials chosen and +the vroportion
and devails provided must be ductile. The panel recommended “hat the
Cozmission require <hat whenever a memb.. is sudbject to bending or
skear cau sed by earthquake forces, it he detailed 4o the requirenenvs
oL whe Uniforz 3Building Code for ductile moment-resisting Srames.
Stear wall saould also ve detailed as defined by Unifora Building
Colde reguirements. The panel recommended +that the use of duevilities
be pa- i4%ed 23 given in Tadble 6 of Zxh. CE-1, and that where direct
resges are congentrated at discontinuities, the mexmber sizes and
desails be provided for the actual (not code=derived nor reduced)
forces, as would be required for a ductility Jector of 1.0. The
..ac*:.ile structural elements uged in <the construction should bYe of
:ypes whose behavior nag bheen substantiated by eyelical vests carried
The panel recomzended that no ductilivy be
ed in »recast concreve systexs

16
Duct"‘*

ii7 o} structure which perm s it t

-es st loads resul beyond its elastic lizit withour
fallure or collaps t‘le s ueture loaded bﬁyoad ivs

. e 'a*‘o 0f the <otal azoun<

T2 tﬁd t0 deflect during 2

0f deflecsion which a seructure

given earthcuaze relative o the elas ic deflection is termed <he
"a”owab e ductility factor." The alloweble ductilisy of an

. ¢
elasst :i:it may Tecuire sone ir
re

adividual struceture depends on zmany factors including .“e ..e*.re‘1 (>4
ear:nquase, .ypﬂ oL structural systexz, zaverials of comstruction,
type of connections, level of acceptabdble damage, and cossy of repair.
(Zxh. 0-231, § 5.5.5.) Ductility Pac%or: The value of deforma%ion
or s*rain whi 2 structure can sustalin without Tailure or collapse
rel ve 10 the value from whi a iv departs appreciadly froz elasvic
conditions. (Bxn. 0-231, p.i1-A.)
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Should <he Commission choose %o be zore conservasive <han
panel recommends in § 2.1 and require that +he design bYe based on
Level C earthquakes, it was the opinion of %the panel that aigher

duc*ility Tactors should be allowed than taose tabulated for the
Zevel 3 earthguakes. If Level C is chosen, %he ductili<y factors
should be increased 25% Zor Category I and II structures, except for
vhe tanks, and used in the analysis as proposed by Wesvern Terminal
n page 14 of Exhidit 0-231, with the reference fregquency of 2.5 Zz
replaced By 1.8 Ez. Por the tanks, <he ductility should de increaszed
by 10% for comp*essio* ané slo~uing and 25% Zor impulscive resyonse.
e panel also supporw 8 duevility recommendation
during cross-exazination on 3oth panel zexzbers Johason
and Degenkoly as rted Their regquiring a ductile
s**"c*ure, was adding an addivional level oZ conservatisz
facility. They sypecifically recommended certain
maverizls that would respond elastically during an earthguaxe €0
provide an additional safety zmargin. Their recommendation, they
nved out, was Zore conservative than applicant's proposal <o use
Tilidy in its seismic analysis, but not 23 conserva<ive as <k
existing duetilivy requirements in GO 112=D. Degenkold also poinved
out thav the cost of designing to avoid an interruption of service
2usT ve dalanced against the risk of incurring damage from an
earthguake having a long recurrence iaterval.

Sarthquake Engin ering
Considerations=0Qther
zZartacuaxe Desi*n Considerations

The panel made other gener esign and naterial
reconmendations concerning spillage, the ING tanxs (including
relteration of the recomzendation for mat, rather than ring wall
founda**on) and for the “restle and plaviforz. The panel recomzmended

that the detalls of adninistration of i4s recozmendations he
technical review board vo he estadblisheld dy <he
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-‘echnical Review Board
The panel concluded , 2xh. CEZ=1, by saying that

.can be seen from %he discussions and reconmendations in many parts

The Teport Thav There are many areas

in the earthguake-re

gesign 0f *he ING facility where professional Jjudgment and
gpecialized Znowledge anl skills are reguired. The panel T
+ha*t 2n independent technical review board be appointed dy, and
redort to, vhe Commission ©T0 oversee the engineering concepts. ZThis
would be consis<tent, the panel said, with procedures for ovher major
projects such as dazms, bridges, and facilities where the welZare anéd
safesy oF +he public are concerned.

The resyonsidilities of the technical review doard would
include monitoring +he adeguacy 0F whe design and the design-checking
process, and <the quality control system. The panel also recommended
that the technical review board Ye given the authority %o arbisrate
and resolve differences that zight arise on whether proposed design
Or construction techniques carry out vhe 0L +the safety

.eg.;la.‘:ions adopved for the facility.

Cozments by Commission's
Consulting Geologists and
0f the California Divisi
0% Mines 2nd Geolozy

The adopted panel procedures, § 6.e., provided that parties
)

nad the right %0 file exceptions %o the panel's report within 45 days
0% the issuance of the final panel report. The Commission received
“w0 Sets 0F comzments. One set, which was 24 by the staff, had
veen prepared by James Slosson, 2h.D., and Robert I. Xevach, 2h.D.,
Lting geologis%s who had been retained by the Conmission.
ses was 2iled »y the CDMG. The CDMG comments were prepared
by James F. Davis, Ph.D., <he 3vate geologise.




forzmer state geologist, had parvicipated
throughout he proceedings. Dr. Kovach became active
The worxshon phase only-and vestified Lor the first tine av <he

vary 2¢-30, 1081 initial panel hearings. CDMG has Deen Involved

-

the LNG siting process, although it bhecazme zmore active
riag v adéditional geologic -nveot‘g ations under<aken by Western
Terminal in compliance with Conditions 36 and 37.

The procedural status of the coaments was a nmatter of
concern vo bhoth Western Terminal and Zollister Raxnch. 3otk
believed the authors 0f +the comments should be availadle for ¢ross-~
exazmination. Wesvtern Terainal had no odjection <o

ated a3 briefs. IZollister Ranch reserved %the right <o object <0
ir consideration until afser reviewing +the CDMG comments, whic!
ccumenst had not deen received by Eollister Ranch. Since doth sets

of comments are consistent with the positions <taken by the sponsors

G
before the panel, <he Commission will treat %hem as briefs based upon
Dositions as taken before the panel.
.a:u:-e 0f Commission’s

Geologists' Comments
The Commission staff's consulting geclogiset
suzzarized velow, are <that

1. The panel's earthguaxze recurrence levels
be explained as:

Level A (100s o2 years) oceurrence very
likely*

Level 2 (1,000s of years): occurrence
likely*

Level ¢ (10,0008 of
Fears): occurrence
unlikely dut
possidle*
*Juring the lifetime of +the proposed verainal.

Should the Cozzmission believe that <the
renoteness and low population density of
the sive cannot he guaranteed Sor <he
'uiu"e of -:he o ammd -y o c°mm‘a~‘ n

- Vo s s raads y Was'e -~
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should <hen adopt level C design
eriteria in lieu of the Level 2 c¢riteria
reconmended by vthe panel.

I£ +he Comaission adopts <the panel
reconmmendations, it shouléd mandate
<he site must continue %o meet The
population requirezents of 2U Code
§ S55e2.

It would be more reasonadble for %the
Commission to adopt magnitude 7.5 as the
=os%t likely maximum earthquaxe for the
far regional faulss for the Level A
recurrence inverval.

The Conmmission should increase the
likely maxizum eartaguake magnitudes on
<ne P=t1 and assoclated faults, Level A
<0 5.5, Level 3 %0 6.5, and Level C %o
705.

Should <he Commission adopt 2 =0

re
conservative stance than the panel
25 By selecting <the Level C design
egrthguare criteria, increaseld on~si<te
favlt displacements shouléd be aldopred.
(20 ¢z ver<ical bdenegth *tank sites;
greater than 30 cz vertical on recent
faulss, with proportional sirike slip
components.)

A safety and construction zonivor
systen including on-site geologl
inspection would work well with
{ndependent technical review hoard
recoznzended by The panel.

Pudlic interess would be serveld 7
continuing to use the 100,000-v0~
1£0,000=year %time criteria set forsh
GO 112=-D as *he prime ingrelient
siting s+tudies such as +hose evaluated
Yy the penel for +the proposed ING
cerninal size.




. In support of their recommendations, staff's consulianss
stase %hav +<he occurrence o a T+ magnitude earthquake in 1812 anéd a
7.3 %0 7.5 magnitude earsthguaxe in 1927, bdoth »rodadbly centered
within 50 xilometers of she site, and suggest that earthguaxes
associlated with far regional faults anéd exceeding a magnitude of 7.0
zay recur wizthin several hundred years. I adédition, seismicit
records zmay well lack data for relatively large magniiude even.o,

rely because no such earthquakes have occurced during <+
e:a ively short %ime that Celifornia has been sevtled and reporting
~agnitudes.
he consultanis believe <hat the slip rate of 0.07 zn/year
supsure 0F 8 xm assigned <o the P=1 and associzated faules
by wae panel are +the minizmuz estimates allowed by the davta. The sli
rates Tor <the P-systen fault complex are, nowever, similar to those
s <he Sa“ Pernando Pauls Since %There are s$0 zmany seisnic wlxnow:
especial in the marine environment, %hey argued that i% is thelir
opinion That the Commission should recognize these unknowns by

?

@-creesing the likely maximun earthouake levels fo those recommended
by +he consultants. The consuliants are of the opinion their higher

nuzhers are nore {2 accord with historic events from reasonadly
sizilar faults in southern Califoraia

The s4aff, in i4s opening drief, noted that %he
consultants' connents were in disagreement with several of the
panel's recozmendations and that the positions taken by <the
consultants were sizilar in some respects To the positions <aken Dy
Dr. Zuyendyk and Dr. Asguitn. The staf? did not endorse <he
consultants' views. The stafd did, however, request that the
Commission consider carefully the consultantes' comzents before
reacaing & declsion on the seisaic issues.

Nazure of CDVMG Commen<ts

Dr. Davis' recomnendations were transmitied under %he

signature 0f Jan Denton, director of the Department of Conservation,
ané thus becaze those of the depastzent of which CDMG is a division.
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The CDMG favored the use ofF the panel as providing 2 direcs
opporsunity for +he %echnical issues to be explored and,
i3 a superior way %o proceed with such matters.
Qme COMG summarized i4s participation in the panel process,
noting ~hav nad, in Janvary 1981, provided a critical review %o
whe Comzigsion of %he geotechnical reporis 0f the applicant and othe
pacties. The CDMG develcoped conclusions regarding <the seiszi
nosential of faules on +the site and in the adjoining reglon, <the
recurrence intervals 0f major earthguzkes on these structures, and

»y
s

the peak accelerations which night dYe expected as 2 result of these
vents a%t the »roposged ILNG site. Tollowing sudzitdal of <

wzent, the COMG participated in 2all of <he geology and
sessions of the NG seismic review panel

ak's us »

The CDMG and %“he Devdartzent of Conservation concurred in

- &

general wish +the findings of the panel, which were sizmilar %o <the

bk b -d

recozmendations made dy CIMG in its January report. CDMG was
L

concerned Thz g8 general concurrence not constitute a precedent

hat would auvozmavtically apply to other sites. Dr. Davis' reporv
coneluded:

"In our opinion, the surface faulvting
¢riverion of movenment during the 'last few
“housand’' years proposed by the LNG panel is
a savisfacvory procedure in which 1o frane
design conclusions for an LNG facilisy, iF
it is applied in the context of the geologic
and tectonic Iramework of the sive
location. If the CPUC is to 2pply <kis
¢riterion Tor ILNG siting whicn may vake
place at other <han P%. Conception, it =
recuire extensive geologic and seisaic
nigtory analyses a%t any future LNG site
loca<ions, similar to those pecformed a%

?4. Concention, in order t0 assure
appropriave design conclusions.”

This was repeased by she director in the Depariment’s
sransmitetal which coneluded with 4his sparagraph:




"Plexihility should be preovided in subseguenty
site eva’ua* ong 0f other prospective ING
locasions. This would pernit consideravion
0f age of faul%ting in surface fault zovenent
design regquirezents which are approsriate %0
osher geologic cumstances. In any case,
extensive genlogic and seismo’og‘
_“vestigations sizilar %0 <hose conducted at
Point Conception are appropriate.”

Revuttal <o °an__ Repors-
Tuwvendvk and Ascuith

The only active redutval %o
oresented by Zollister Ranch. As menvio
co“su:ta“vu, Drs. Siossor ané Xovaeh, had submise

Ranch diligently cross-examined the panel
part 0f three days, and vresenteld Two witnesges in ret
?. Iuyendykx, Ph.D., and Donald Q. Asguixh, ?h.D., the
“he Arroyo Pauvlt. Drs. ILuyendyz and Asguith had
she earlier phases of these proceedings, and <they

ag ‘in before %the panel a%t <he January 1931 heerings. CThey

icipated in the panel workshops.

Jrs. Luyendykz and Ascuith each sudbnitted »nrepared testinon
which was received as exhibvits. Dr. Iuyendyx also had surrebuttal
concerning comments zmade earlier by Dr. Allen concerning his reduttal
~essizony. There was virtually no cross-exaninasion of Dr. Luyendykx

nd none 2% all of Dr. Asguith.

Zollister Ranch presented 10 witness to redut the panel's
design and geotechnical conclusions.
uyendyk's Testinon

r. Luyendyk is an associate professor in
Geological Sciences, University of California, Santa Barbdara.
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according ©o Dr. Zuyendyk, +the panel underestimated
eismic hazard at the ILNG terzinal sive by a simplistic
tation of the seismic capab‘l** o‘ the P~1 and some
regional faul<s. E felt that the panel failed to0 recognize
xistence and si icance o a major seismic plate doundary
which runs through the Santz Barbara Chaznnel and passes onl
kilometers south of the site. As a consequence, the panel lumped and

Ve S w"‘

gpliv Taults in the seismic zone into categories such as "P-1 and
associaved faulds," "near reglonzl faulds,” and "far regional
saults." This pigeonholing is a result of the panel's view, whic!
Ir. Luyendyk believed %0 Ye incor that these various sevs o2
favlvs are unrelated and unconne 3y disassociatin
zone faults from one another, Dr. Luyendyk believes
has, by izplication, isolated the faults and therefore
the regional seiszicivy onto many alleged small favl4s; these szmall
unrelated, presumadly pose less risk <than <the seisxnic zone
xen as a whole.
Luyendyx would modify <he panel's interpretation of <he
0 the P=1 fault by classifying it as part of the near

ional favlt zone, vher than as 2 sevarate local faulv. Ze

rath
crided the seismic plate boundary zone as running frozm <he San
o

Gabriel Pavls in the eas

through the San Fernando Valley, <he
Veaztura dasin, <

tae Santa 3arbara Channel, To Point Conception, whe
it turns north and parallels the ¢oast north ©0 San FPrancisceo. The
zone is no%t exvressed as 2 single fault in <he Santa 3ardharz




'.'..a........ 3ecause they are avlts, they appear discontinuous

in outerop anéd often in en- sets. In a reverse fault
vectonic environment, very few Teults can he traced along 2
convin : outerop. This is particularly 4rue in %the Channel
Transverse Ranges region. Also, ia 2 reverse faul<
nzent, & Zoderate earthquake can occur 2% h without causing
a surface dreax.
Or. Luyendyk agreed that +he south dranch of the Santa Tnez
should be classified a2s a near regional fault, bdut 2e would, b7
III, Appendix 3, § (&)Y(8)(L), place 4t 7 or 8 k=
ravher than 12 Zn as recoznended by +the panel on
%, Zxh. CE-1.

Ze saw no Justification for stipulating different
Tegurrence invtervals for near -egional versus regional faulvs and
would modify Table I by substituiting values found by the anz2lysis of
C3TC consulza George Young and Arzen Der Kiureghiazn in <heir

1081 Teport. Dr. Luyendyk believed that Apvendix C of

epory presents 2 very logical and clear analysis with generous
e Ty

Using <heir Pigure C=1 and Tadles C=1 and C-2 0f <his
<he Ca%egory A earthguae £0> =he P=1 fault would be
magnitude 5.0 v0 5.5 or greater, the Category 3 earthguake would be
.0 %0 6.5 or greater, and +he Castegory ¢ earshquake would
%0 7.5. Dr. Luyenlyxz exphasized +that these values are
thoge assigned in Tadle I of the panel reyporst.

‘T zcnelon Taults. Separate faults having parallel dbut

wa

step-;ke Trends; the group naving one more or less general directi
but wi th@ individuals parallel %0 each oth nd at an angle %o
cnav direc ion. m"zoug. %o be %he result of o-"‘oa in 2 region of
differential diastropnisn, From <erm en ecne-o“, che ori gina’
derivation 02 which was the ILa%sin scala, ladder. (Dietionasy of
Geological Terms, 09. ¢it.)

® - &
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Lugendyk said that while uncertalin of vihe zethods used
by'the nanel, he suspected that the panel underestizated both the
regional seilszicity (the regional recurrence raste) and the leagsh of
+he T=1 fauls. Dr. luyendyk considered the separating of ¥
fault as 2 local minor feature <0 e a very nonconservative
on the part of <he pazel.

Dr. ILuyendyk speculated that the 1812 earthquake may have
occurred in the F~1 fault zome. This eventi, of an esvtimated
magnivtude 0L T %0 7.5, occurred in *he Sanva Zarbara Channel.
Alsnough data do no%t exist %o locate the 1812 event precisely,
2T, Luyendyk svated that the knowa fact of i%s occurrenc

annel aust be considered in the seisuic design criter
te. e referred %o GO 112-D, Appendix 3, § (&)(6)(1)
eads:

"Waere epicente:s or logations of highest
int nsi 0f historically reported
rtbquakos cannoet dve “easonably related %¢
rnowﬂ Tavlis Buy are cognized az veing
. ithin .ec,onic s ructure anéd/or tectonic

province in which the ite is loca.ed, <“he

accelerations av the site shall de

determined assuzing tha< hosn earthguaxes

oceur <he fault (zone) closest %0 the

site w“.c“ 3 capab e of producing an
eartnguaxe 0L +that magnitude.”

2r. uyen dyr said that, based on ith which he
agreed, the 1812 ears hcuake18 ie located in the P-1

ané associaveld Faults. Ze novted ! the 1812 earvhquaxe
on the T=1 fault and the USGS placed both the 1812 event and the 1977
Lozpoc earthguake on <he P-1 faulv.

'8 A desailed descr iption of earvhguakes in San<a
Bardara County ¢an de found & o CDMG Zxh. 0-207.
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.s cuith's Tesvizony
Dr. Asquith 1s a registered geologis<,
geologist, and geophysicist in California. ?2rioer %0 his work as 2
consulsing geologiss he had been exmployed for a number of years as
ge0l0ogist for one of the "seven sister” oil companies.
Dr. Asguith di& not concur with the panel report in four
significant areas, as follows:

1. The determination of likely maxizun
-thquakes.

2. The determination 02 +the lixelihood of
2uture displacezent under <the vank
z3ites.

ke ﬁ'act cal application and policy
p ions of ~eco_uenda ioas 9 and 10
in the panel's lester.

1iabilise 0F “he data on which <he
has Dased its Judgmenvs.

£irst concern, +he likely naxizun
estified that the likely maxizuz
2 1 0f %the report, Ixh. CE-1, and used
recompendations have presumably been derived froz
ates By wo*kshon pa*ticipanv ané judgments bvased on the pan
ive experience. The latter are nov presenvted Iin vthe report
vineves o-esented by wo-ksnop participants are known, however,
are worthy 0L soxe discussion.
Dr. Asquish szid tha*t the estimates of recurrence intervals
“he P=1 Zauls sys+tenm presented By <the various workshop
seicipants were based primarily on displacements on <this Zault as
ved from “he 0ffsnore well édava. 3ased on varying
interprevations 0f displacenment along the fault, and the displuacement-
ionshins <hat were used by all <the parvticipants
*vals for 2 magnivude 6.5 ranged from 5,000 years for
the Western LmG s consulsant, %o 2,000 years for the Commission’s
coasulsans, %o 1,400 years for the intervenor's consultant (Dr.
Asguish).
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Dr. Asquith reconzmended a 3-level earthquake of 7, and said
that the 3=level earthcuake rec¢commended by the panel would appear 4o
eastT conservative o all possidle choices. havt is, it is
owes%t earthguaxke zagnitude <hat can e de ron the range
g tne workshop sessions, and, assuming that this
lowes% value appropriate, i% is the lowest value that can de
averiduted to the range innerent iz %he panel's generzal deseription
0L recurrence intervals. As an alternative, he recommended
‘magnitudes of 6.0, 7.0, anéd 7.5 for Levels A, 3, and C for the 2=
fanlts. Were ne <o take into account <The views of the 07
participants in The panel workshop, in perticular <those oF
Wessern IXG's consultant, he would temper these values by
zagnitude 0 5.5, 6.5, and 7.0. In no case did LY appear
Ye reasonadble or prudent, however, even when all viewpoints are
considered, <o adopt magnitudes as low as those recommended by the
panel.
Dr. Asguith concurred e likelihood of 2 magnitude 8 or

‘- /2 event oz %the San Andreas 1c dut, as Yo the "near region
since ne believed that the earthguake nagnitude po.e**‘a’ oZ

fault systenm equals or exceeds that of +the near regional
and atv a closer distance, he felt that category was

Not only &ié Dr. Ascuith disagree with +the panel's
ion 0L the off-site faults, he also disagreed with <the 5ane:
s regards potential fault rupiture beneath the proposed tank
Ze said that the panel, in approaching the prodlez of
Tupture under the tanzs, apparenvliy used conventiozal
en%s in geological analysis that dictate that future fauls
s will occur only along older faulds in the sazme arez an
re displacenments will not exceed *the previous maxizum single
cemens on that fault. Tet, he sald, the panel reyors
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-.eadily acxnowledges what on=-site faulvts are notv conventional. That

ig, desnive 2 zmassive prograzn of onesite sudbsurface investigations
reconnaligsance, neither Wesvtern Terminal's aypothesis

Zollister Ranch's alvernative 07 master fault

control has b en estab ighed as "proven." Given the obviously

uaconverntional nasure 0f the pattern 07 fau . sl by

Asquith salid shat "unconventional interpretati

considered in the light of on-site evidence

wivth convensional fault zones.

- -
e

vhis regard, Dr. Ascuit new evidence introduced
by Western Terzminal late in the secu workshop sessions has
aroveld T0 be eruelial in an underste the sequence of faulvin
in <his unconventional fault zone. Specifically, Western ING's
introduced a highly improved log o0f 2 shallow exposure of
Pault that clearly esvtablishes two eniscdes of zovezent on
r. Asguith thought the same data also clearly esgtaedblish
vezen+ts could nov have o¢curred as creep, and also <that
urred very late in <the overall fault sequence,
in the last 10,000 years.
Daken by i+self, thiz evidence clearly helied, %0
contentions on the part o some workshop parti
a viadble explanation ¢ on=site fault nechani
however, is the indicavted sequence of faulting,
Pauls and <he neardby S3-1 Fauls. The laie
fault located only 60 ZLeetr south of <he A*-oyo Pa

¥ anm

This fault displaces only 2 marine sand sequence 02 age
oproximately 80,000 years which clearly predates the first

.-

recognizahle zmovezent on the neardby Arroyo Fault by approximately
70,000 gears. Thus, in %he only area of <the site in which the

- ,b LR

sequence 0f zovezents 02 two nearby faulte can be deduced, 2 nodesy

zovenment 0f 20 ¢z on one fault has Yeen followed by a displacezment of
approxizmasely 160 ez on a ™ew faul4," L.e. the Arroyo Pauld, only 40
feet away.
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". The seguence 0f events iavolving +he Arroyo Pauls, Dr.
Asguith said, is significant, bYecause <the panel, in concluding tha
design Zor azy azount ¢If rupture unders the proposed tanks is
unnecessary "because <the likelihood of future displacement on the SJ
and other <ank site faul4s iz g0 low it does not warrant engineering
considerasion,” has apparently chosen %o disregard the povenvial
"new faulting" even though it can be deduceld that "new faulting”
have occurred zany tines on the site in <the past and, more
{zporvantly, that it has occurred under circunms+tances very simil
Those That we now observe at the vank si<tes.

To explain this in g different way, Dr. Asquith said, i£ we
push back” <he sequence 07 events in the area of <he Arroyo
trenck 53 approxima e‘y 10,000 gears, we would observe only

We could also note

is very similar %o the S«J Pault at the tank si<
ayproximately 20 cz of displacement a2t the uncon?
displacement dies out in the overlying marine sand ’aye .

could deduce that this Lfault has not noved since very sooz after

plasforn was cut and +the overlying marine sand was deposived,

is adout 70,000 years before this hypothevical <izme of

observation. Given the logie employed by the panel he surzised, i<
wouléd have been recozmended that design for fault rupture would de
unnecessary astride the $3 Pault and in <the unfaulted area nearby.
Yet we %Znow %hat in +the ensuing 10,000 years, a single-event
&isplacenmens oF up 0 ‘60 oz occurred on a "new faul<," the Arroyo,
located only 50 feet from the $3 Fault. Dr. Ascuith speculateld that

19 Quaternary gounger ¢f <he %wo geolo

i

2 The ueno~oic Quaternary is subdivi
?ece“. (Zolocene oczs or series. It com
and depos e end 0f <he Tert*a-y !
presens. ( v 0f Geological Tesuzs,

- 66 =
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ne could not so denmonstrave, other examples at
z2jor "new faults" that po t=date szaller faults zay de
zeardy.
Ze believes additional investigations 40 be necessary.
cecomzended addisional work im his report 4o she panel of Januvary
081 aized at resolving these and other gquestions. 0Ff particular
concern are the areas on-trench with <the proposed %ank sivtes, and
also the untrenched area near the ceaser 02 %he site locased
erally bYetween trenches SA and SP. " Ze noted also vhat “he extent
<hat he has recommended is pasterned af
thoge ordered dy the Comzission in 1978 in response %o cunst‘ ne
T the navure and exvent of the Arroyo Tault. If %he
adopsed eriteria for ING si<e investigations were
ented, a much 20re extensive progran would be required.
Zeside his concerng over %he panel's recomzendations ¢ and
10 which relate to the design for fault rupture for componen<s of %he

' acilivy other than the tanks, Dr. Asguith had major concerns advous

rnese recom:endations relating T0 the feasihility of their
izplementation, tne design value that has veen recomzended, and the
poliey implications involved. As the feasibility of inmplementin
these recomzmendations, he noted the data now available indica<te
“hat the only earth unit at the thav can possidly ve considered
"a few thousand years old" is the nodern soil. Turther,
ation of the data now availadble for the zany Quatesnary faulss
ite indicaztes To hizm that the only fauls that is now knowa %
seil, and which would on these assuzpitions apparently
Zor surface fauvlving, is the Arroyo. It szould also
noted, however, that of the eight exposures of the Arroyo FPaulv at
which a determina ion of this type could be zmade, only one has been
-ogged as cutiing vne zodera soil. Thus, of the known Quaternary
faults at the site, only one, the Arroyo, falls invo the category
recomnended by vhe panel as requiring design for surface rupture.




may actually fall iavo <hi
did not xnow because, dased
on.experience gzine he =ule ip;e exposn*es 02 the Arroyo Fauls,
shere is only 2 one-in-eight chance of knowing 1f a fault has noved
in the last "few thousand years" bYased on 2 single exposure ol vhat
Zaul%. Since the Arroyo is the oznly fault <hat has been investigated
t0 this extent, Dr. Asquith argues that £t is not xnown which oX <the
faulds now identified at the site acvually fall into +the panel's
category as uiring design for surface fauliting.
utlook for the adeguate evaluation 0 any new
fauvits that znay be discovered in conmstruction excavations
uith considered %the picture +o be even nore guestionzble. The
ded for ongoing review of the design process, but did not
address further gedlogic investigations that would be reguired %0
izplement their recomzmendations, even the norzally required
engineering geologic inspection of all construction excavations.
According %o Dr. Asguith, such recommendavions are standard procedure
n the ongoing evaluation 02 even noncritical facilities Their
absence in Tthe panel’'s red ritical faciliz is, ‘0
. Asguish, a za2jor L ularly in the light of very
n?t prodblems he believes can be expected o arise in
implenmenting of <he panel's recommendations.
Regarding the design fault displacement value recommended

-

by +he panel, Dr. Asguith noted +that <the recommended 30 em

displacemens is not a%t all ¢o vative in that the previous
displacenents on the only affected fauld, the Arroyo, baseld on his
Deasurenents, ace 30 ez and 160 cxz. ince the panel recommends 30 ez
this is, he said, again, the lowest possidle
¢an be applied given the davta presenved <o
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On the sudject of safety, it was Dr. with's contention
Commission should be aware that <the reconmended design
as related to the proposed crivtical facllity are
less %han those now in effect for noncritical
ities in California. Specifically, the proposed eriteria
require design for fault rupsure only where previous rupture can ve
<0 have occurred within the last "Zew “housands of years.”
rnatively, e said guidelines adopted for implementing vhe
1020 Special Studies Zones Acy, which represent adopted
California as regards Zaul<-rupture hazards, reguire vhav
itical facilities not he plaged astride faulvs that have
l2g%t 11,000 years. e said that +his value provides a
safety factor 0f a2dout one order of zagnivude, ten
the panel's recozmendation.
he Alguist=Priolo Syecial Studies Zones
Califcr 142 Public Resources Code §§ 26271 e%
ous in § 2621.5:
. "§ 2621.5 Purpose

e 4

-t is the purpose of this chapver

for +the adoprion and adninise

soning Zaws, ordinances, -u’ea an
regalations by citles and countiles
inplementation of the general plan <

in effect in any ci or counuy. “he
legislavture declares that <ze provisions of
this chapter are intended 4o provide
policies and criteria t0 assist civties,
¢counties, and statve agencies in the exe~cise
oL 1he‘* responsibility ©o pronidit the
location 07 developzents ané structures Zor
nuZan oOccupancy across the vrace of active
faulss as defined by this board.

"This chapter is applicab“e to any Yroject,
as defined in Section 2621.6, upcn issuance
of the official scec 2z s.ud zones maps
o affected local jurisdics ons but does
noT apply *o a*y develoomen* or s+tructure in
exis=ence prior 4o May 4, 1975. The
izplementation of 4his ch_p er shall be

-
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'. pursuwanst T0 policies and cr
established and adonted by
and Geology 3oar

Jr. Asquith added tha?t the purpose of this segment of his
vestimony was 1ot to a:gue the pros or cons of adopted state policy
asvride active or potentially active
intended %0 inforz <he Commission that *th
¢ 10 are in s3ubsvantial conflicty with
fault rupture hazards ané <hat

LT in
nazards azong various agenc
haé other conce
Ze nad za overall concern
1 which The panel bagel
that <he panel mexmder
submitye
ritical issues particu
1ot as clear-¢ut as
issue of rupture under {ae <anks,
wikelinood of Zfuture disylacement on the 4ank
oW 25 %0 not warrant engineering consideration.
does no%t, Dr. Asgquith said, indicate now low is "so low,"
presumably this judgment is based on workshop discussions 4indicati
general agreement that the obger igplacements on tank site fauld
Prodbably oce 0f %he marine sané <that is
basis
Zor %he sTa%v "Geologl wnat
wnere hasgs Yeen no = along +the 3=¢ fauls for av least
100,000 years, a=nd possidly as 180,000 years.”

8
in actuwality, DOr. s% “he "geologic
evidence" ldoes not show this. K

e dasing of <the olédesw
terrace units not cvt By the S-J ates these seliments are
approx‘ma*ely 20,000 years old. dating of =z

zarine sands cut by +the S-J Pauls, <he

- 70 -
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-.i:-a.wn Srom the "geologic evidence" and for which vthere is a "sound
hasis" is that there has been no displacement on <the S=J Fault for av
Least 30,000 years. The exvtension of this value +o 100,000 years or
<0 180,00 years is a judgment of the pu”e’ based on only one
interpretation of the zmeaning of cervain evidence.

Dhere were other interpretations 0% +this evidence,

. Asquith's opinion.

The biggesvy problen wiv vanel's interpretation of %the
data was, Dr. Asquith said, <hat the vast najority of <he
vine span since the cutting ol 2 che 'platlorz under the
sanks, cozplesely unaccounted for. That is, whether Platfora V is
120,000 gears 0ld a3 he contended, or 180,000 years olé as Western
Terzinal contends; and if the alluvial terrace deposits are 30,000
vears o0ld, Dr. Asquith coacluded <hat +his leaves 90,000 %o 150,000
7ears 02 Yize to be accounted for thin %0, in places,

, Zarine sand deposits. I eriod of %time, 75%
0f <he span under considleration, 2 by <hese zand
is illogical to assuz
soon afve: Lvial deposition and was preserved !
few fee% thick for 90,000 <0 150,000 years. It &
his opinion, that the faulting occurred zuch laver
shis uni%, probadly in the time fLrame of 30,000 to 40,000 years 2go.

Dr. Asquish concluded by saying what, while the panel has
adopted a different interpretation of this evidence, it Iis nis leading
0 qualify =his interpretation %y 2 mode of presenvavion that
indicates that "geologic evidence" indicates there is a "souné basis
for iludgmens" in this and other critical questions. In aciualilty, e
s24d, there is a rather limi‘ed bYasis for most of the panel's
conclusions regarding +he geologic and szeiszmic environment of the
site. According to Dr Aecu_u“, their conclusions, in zost
instances, are based on only one of several interpretations of the

data, anéd <he bdasiz for the ch o ces among <these inverpretations are
n0% deseribed in the report.
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Svaluation of Zanel Report anéd Rehurtal
Ividence and Comm‘ss on Cons ' Advice

Seismic Geology and Seism‘c y-
Definivions 0% Zar+ancuare Levels

As noted previously, the panel rejected the use of the <er:
"maxizmun credihle earstheuvake." OQObviously, the panel zexmbers were nov
comsortadle with our choice 0L the wording of the initial guestions
posed. They d4d not like %he %terz "zaximum credidle earthguaxze.”

“nbeed Their aversion %o this tera was such <that its use was

-V

LR

nned” by the panel. e he shunnin a tacvful
wion that perhaps the , noTe expertl
luzions, and
issues.
*he largest earvthguake imaginable

Tecting +the site, the panel
elinood of different magnitude
‘ oceurring on faul%s specified distances fron the

Site. In reflecting on *his sposition, we £ind the panel's
refocusing of the issue eminen ly reasonable, since L%
ttention upon the provabilities of seiszmic events and
~evels 02 safety and reliability.
We 2alzo note that the panel state
earvhguake "approaches” what has sometine ved %
safe shutdown earthquake (as defined in GO
0f zaxizum credidle earthguake. Zowev

<hat a Ievel B earthcuake, the largess earthquake
expecsed during 2 period of a few thousands of years, was an
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‘@
adeguately conservative evens €0 be used in design of ecritical
elezents of vhe proposed ING facility. 7The panel further stated in
Txh. CE-1 that ia the highly unlikely event that a Level C earvthguare

occurred, +the panel feels that the engineering design and
precautionary zeasures incorporated +0 acconmmodate +the ILevel 2
eartheuake will protect the facility +o an acceptable degree and
prevent catastrophic failur

We therefore adopt as

vhat an ILXG facility can Ye

Cojo Bay in such a nmanner as

<hen, <he ifaporsant gquestion is, "For
rthquakes should the various LNG facilivies
ite be designed?" Do deverzine the answer 0
s+ necessary <o determine the earthquake-
sources having seismic influence on <he
regurrence inftervals.

city=~Selection oFf
eﬂurrence nterval

most imporvant facet of our seisnic decision
hazard that Iis app-op**ate to consider
safety and engineering design considerations
The selected level of seiszi
£ public safety
The panel has
zzende the Level : ed as basis
design. Thav iz, they recommend vhat the maxioum earthquak
expected 40 oceur every 3,000 to 7,000 years, or on ¥the ave
once in 5,000 years, is an adequavely conservavtive sv da*d 4
for design of zinis
We adopt the penel’s recommendations for the desi
for this facilisy. Qur reasons for <his action are set Zor

® -
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les

'Q"hou&h we are aware +hat the panel's recommendation
ding
R

4

101 of D.80177, we also~zre Iu ly cogniaanv
ated %0 our faci-finding process underlying
+hat finding - namely, that in 1978 we lacked devalled site specific
informesion (and scientific and engineering evaluation of that
information) and <herefore were constrained to adopt the nost
conservasive posture. In other words, viewed ageinsty the wealth of
inforzation now defore us, informati n which was subiect to searchin
cross-exaninasion by opponensts of this project, Finding 101 was and
=ust be seen a5 2 preliminary indication of the possidle nagnivude o7
ke Tisks 40 Me assessed - noY as 2 Final statexzent of what the risks
actually were or are.

conservative <han Fin
0L a eritigal Lact T

Tre penel's recommendation is based on several
considerations:

(1) The Level C ear qua?e is s0 unlikely <thav,
with the exception of nuclea* power v’aﬁ*s,
g b

it is usual*y no% concidered for the desi
. oL strucetures
(2) 32ngineering design and precautionary
-eas"'eo incorporated in *hn dosign for a
Level 3 ea*thquane will H. facility
to en accepsable degree 2
catastrophic failure of ¢
2 Level C event occur.
Redundant safety features, such 23
installing *the aﬁss “n conv inpen< bas‘ﬁs

below grade, exist to mitigate the effects
0L possidvle vank fallure.

The proposed e‘te is remote Zrom populati
concensration

We £ind <hese consilderations compelling.

n reaching our conclusion vhat evel 2 earvhguake
4ne appropriate design level for the ¢ tructures of <this
facilisy, we are very cognizant o the alificasions of
panel menbers. In the areas of geology nology, and earthquaxe
engineering, %hey are nationally

@ e -
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experienceld in all aspects oL earthquake hazard assesszent
zitigation, and their experience encompasses substantial
on oO%her malor emergy Zacilities, including nuclear facilis
iverse geograpizic and tectonic environzments throughout the
In prevarsing its’ recommendations, the panel has deen
pon <the entire seisnmic record of this proceeding, and i<
iy <o visit two Zz3% Coast ILNG receiving terminals.
visited ~the proposed site on several occasions.
8 enalysis and in making its recommendations,
ugh the workshop process, conducted an open dialogue
Tt geologists, seiszologisvs, and earthguake
wno conduc.ed toeir own analysis and evaluation of <he
seiszic hazards of <he proposed sivte. A review 0f the record
dezonstrates vhat this arrangezen 2 and <thorough
opyorsunity for the geologic, seismic, and engineering issues %0 be
explored. CThe end result of fthis process is a report which we fin
20 be carefully written, and it addresses the 4Lssues that need 40 he
‘.Lsolved. It is logical in i%s presentation and aaélysis and it is
comprenensive. Moreover, the panel ably and 'candidly supported ivs
expers views and recomzendations during +three days of cross-

A review of the record convinces us that their findings
ané conclusions are supported by the record and +tha+t we should give
chexz considereble weight in this proceeding.

e are also persuaded by the overall pailosophy of
gonssrue 0f a seismically safe facility, such

indeed perhaps the safety and reliabilisy of

5 a %0%al process that begins with selection of
continues during design, and 1s completed during
fon by assuring that the selected criteria and design are
the facilisty. This philosopay was best expressed Yy
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. "We are particularly recommending that there be
c"ality control all the way through <he
operat on, Yotk the checzing o the dos.gn, the
observation, -usPnct‘on 0L +the materials; and
also, W¢ are recommending that there bYe a |
cect n‘cal review board t0 see that when special
guestions, quesvions iz dispute arise duriag <the
design process, there will e <vechnical expertise
<o answer those guestions and to be adble to solve
the prodlems thast zight occur.

"So, all in all as a Panel, we are -ecomme.ding 2
to%al process, not only a ¢ongervative level of
earthguaxe shaxing and 2 desi gn based o1 2
spectra, dut the recommendations oF the
seructural engineers, »lus the carrcying out of

the €o%al operation from the deginning +0 end iz

2 very safe and o-derly and regulated an

inspected manner." (Tr. p. Q6.)

We are also zindful that +the panel’'s recozmendation is
teaz effors that haz produced 2 composite report reflecting the inpuv
0f various experts. No persuasive evidence or arguzent 2as been
produced that would cause us %o reject the panel's recommendation

.ha‘: we 2307t %he Level 3 earthguake. In our initial ING decision,

' 7 in our decision on ING safesy s%andards, D 00372, in
'l
]

-
ok
-

nLe

cerest of conservatism, we adopved findings s3uch as Tindings
2 0% D.8%177. We +then required Westera Terminal 4o undes+a
investigations tha?t would a2llow us to further
risks ol the proposed site. Ve also formed <he
view Danel to assist and advise wg iz evaluating those
he results 0f thig undertaking are now availadle to us for
our review. We should n0% %ie our hands end place ourselves in such
n inflexivle vosition that we could not %axe advantage o0f <he
additional ge eiszic, and design information and evaluation
that has been genera.ed.
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AZter due consideration of all factors and the residual

concern over the public safety con sequences, we will amenéd our

riginal decision, rTeached afver careful c¢onsideration of the zass of
evidence, and 3elect Level 2, which has <the earthguake rec¢urrence
level of one every 3,000 %o 7,000 yea*s as <the approed
interval for the desipgn of Cavegory I plant components

and vulnerable elexments of the ILNG terainal. Ievel A, wit.

ecurrence interval of from 300 %0 T00 years will be sele
nterval

103.149(5) () (2) dut is
=y

£ Cavegory ZI plant. CThisz
<haz 4 years sPecified in GO 112-D, §
onsisvten 2 esign tion set for
nose, however, that our adopti ol <he Zevel
ther findin gs here, reflect <he fac: that the
né our seismic design criveria are site specific
32y site. We <Thus concur in the State Geologist'
vhese design considerations are specific %o this

Seiszic Geology and Selsaicicy-
1ermiration 0f Desipgn Magnituée

selected a recurre:
the design seismi

ol “hat rule. Ve

3 ze, ané our

oL <he s,gnificant oLe~
=S 2o question that t} ve Sen Andreas Fauld,

one 0% +%he earth's very largest earthguexe faults, s capadle of
producing greas earthguarzes av geologically Zfrequent iatervals.
panel assigned an 8-1/4 magnitude %0 i%s Levels A & 3, and raised the
value %0 8-1/2 for Level C. The Commission will adopt these
zagnitudes. Forsunately the fault is 100 xZz away at its closesw
Doint and en earvhquarxe on the fault would affe¢t <he design
Parameters only a%t very low freguencies of vibration.

o -7 -
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The panel concluded, for the far regional faults, at no
spectral Sreguencies will Levels 3 or C earthquakes on these fault

consrol do"*gn parazeters. It therefore did not estimate magnitudes
for +hese earthquakes. The Commission concurs with this approach.

The Commission adopts the panel’'c conclusion +hat a 6=1/2
zagnivude earthguake at 12 %z on 2 near regional faultd, namely 2
Level 3 eartihguake, will prodbadly %We the ¢controlling earthguake for
the design of zany elements of the propesed ING facilis
As described earlier in this opinion, “he panel concluded
e peak design accelerations for Levels A, 2, and C eartiquakes
are controlleld By earthguaxes on the P-1 faults a+ a distance of
S z=. Design velocities, however, are controlled by earthguaxes oz
The near reglional faults at a distance oL 12 ¥» Lor Levels 3 and C.
A magnivtude T earthouake a%t a disvance of 50 kxz controls <the design
~o¢ity for Level A.
The panel also concluded that Level C zaxizuz earthguaxe
‘loqg the P-1 faulis are not expected to exceed a zagnitude of 6.75.
.he Commission, in D.89177, Lfound that <the possibilicy existed of 2

Thas <Th

&

L 3

7.5 magnisude earthguake on %the P-1 and on %<ke north and south
branches of the Santa Ynez. (Pinding ¢9.) The panel found <hat, for
the north and south dranches of the Santa ¥Ynez Pzult, "near-regional”
Sa2ults, a magnitude 7.5 event is likely for Level C earthguakes.
© In reaching its recozmendations on the seismic potential of

faules on the site and in <the adjoining region, %he vanel relied upon
the wealth of information relating +o the paysical crharacteristics of
the faults. For the P-1 fault, <he panel indicated it began it
n,_ys‘s by evaluating what it considered +o be the naximun

arthcuake that might oceur every few tens ¢f thousands of years.

That analysis was based on the lengta of the fault, <the segmenvati
0% the faule, and *he Zolocene (last 11,000 years) hissory of fauls,
during whick period only one segnen® was broken. The panel concluéled
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Past dehavior of the FP=1 Zaults strongly suggests +that 2ll
seguents are nov likely ©o experience displacementy sinultaneous-y.

It concluded that a 6.75 magnisude earthguake could occur every Jew
tens of thousands of years 5 km from +the site. The panel <then
deterzined the zagnitude 0f each gquake with recurrence intervals 0% a
few nundreds of years (level A) anéd a few <housands of years

(Zevel 3) hased on seismologic 2nd geologic considerations. Durin

cross—exanination it noted that its analysis &id not preclude <the
possibilisy of a 7.5 magnitude earthceuake occurring on +<he 7=1 12 ¥m

;Q

Troz the sive, but that at 5 ¥n, auch closer %0 the site, the
»hysical characteriztics o <the F=1 Zault would no%t support an
eartncuake greater than 6.75 magniitude every few tens of <housands of
years.
The panel reviewed geological evidence £or consistency with
vions. TPor instance, during its testinmony, the panel
1L, as suggested by Dr. Asquith, earthguaxes in the range
magnisude 5 had occurred on +the -1 fauld 5 kxm Trom the site every
Zew hundreds of years, the ocean Z100r topography, for whick good
gualicy dava exist, should show evidence oX such actaivisty. Zowever,
the evidence dexonstrates that the nature of the sea floor exvtension
0f 4he T-1 is not compatidle with the level of aciivity of the P-1
urged By Jr. Ascuith. Nor did <he panel think +that <the evidence
would support Dr. Luyenlyk's theory that <he P-1 faul?t systen is part
ol & nmaster shear zone through +the channel. he panel also pointed
out that if a2 7.5 magnitude was assigned to the P=1 Zfault, one would
expect o discover a rupture length of 48 kn. This latter disvance
is contrasved by the panel to the 24 kxm votal length of the conmbdined
ts 0% the P=1 fault systen. We are convinced by the

Danel's careful evaluation of the foregoing geologic evidence that

its conclusions concerning the -1 fault are exinently reasonadle and
should be adopied. TPor design purposes we adopt the Level 2

rehouake on The P11 at S ¥ from <the site.
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We are also persuaded dy the panel's presentation that i+
unreagsonadble 46 place 2 7.5 Richier magnisude earthguake on tae
soush branch oF the Santa Ynez Pault 7 40 8 km frox the site. The
persuasive geologic evidence presented during these proceedings shows
vhe south branch o the Santa Ynez dying out at 7 *0 8 xm Zrom
the site. We agree wish <The panel %ha%t it i3 more reasonable +
assune that 1f£ <there were 2 major energy release of a 7.5 zagnitvude
earvheuakxe on this fauld, it would nov occur at the point where vthe
Tauvlt is dying out, but at a point a2t least 12 km Lrom the site.

Seiszic Geology and Seismiciiy-
2valuasion 0fF Surface Paulvting

The cuestion of surface faulvting is the nost controversial
02 <he envire »vroceelding. Indeed, as deseribed earlier, 4% was <
discovery o <the Arroyo Tault and the subsequent revelatvion of <he
exisvence of other on-site faulvs that led $0 the estadli

whe panel.

he

The panel's conclusions regarding surface fauleing were ses
review 0f the panel report. Zollister Ranch controverted
at length in its brieZ. The panel's position
turn, svaunchly defended %y the Conmmission staff and YWy
Terminal in their replies. I% was also supporved by COMG in
wheir reply to the panel repore
T¢0 resolve such h;gh;y vechnical guesvtions was precisely
why <he Commission established the panel. Geology is by its nature e

highly consroversial sclence. Zxperst *"dgm.u. requires years of
e oy
o

Wha

educasion anéd professional experience. The Commission accepts
panel's conclusion thavt there has been n¢o fault displacezment along
the S=J Pault for avt least 100,000, aznd possidly for as long as
180,000 years, and <That th zost likely maxizum single eveny
displacezent is about 20 ca. The Conmmission accepts the panel's
advice that single event design displacemeny o0a other on-sit wlv

- e W




‘c,hould be 30 ¢z, with 2 component o< compression

(ohd the faulv, and that 2 strike-siiyp displaceneny
rec ;ired. Dospite the coneerns 0% Dr. Asquisth and <the Commissi
taff's consulsants, the Commission considers the panel's

gdisplacement estizates to be reasonadle.

The Cozmission aeccepts the panel conclusion that none oI
The on faults are sufficienvly seismogenic %o cause vidratory
groun d no%ions at the site more severe than such motions Iron 022~
site T ults a% greaver disgtances

Seiszic Geology ané Seismicity-
Design for Surfasce Disvlacezents

“he S=J lies direcsl
Condizion 37
cr’tica_ NG

Tees (30 2.) frox any fault trace." GO ates, "In no case may
n ILNG <ank be zited within 100 feet of favlt." The <ern
"capable conle" is defined a%t length in Appendix B(c)(6) as 2 'aul

.h-ch has exhivited one or more of several specified characverd
one 0f which 4s "Pavlting at or near <vhe ground surface wivhi
past 100,000 <0 140,000 years..." The S=J Fault thus neets
Comzmission's definition of a2 capable fauld

The panel was quite exphatic
fault" in the context of %this
the panel did nov ag"ﬂe wit

capadi

insofar as %t ‘s defiﬁition arhisrarily <ends %o cavegorize 2
"capable" fault as dangerous and a fault thet is "not capadle” as
safe. The panel believed %that this criterion is a2 scientilic
oversimplificasion and is unduly conservative for this facility.
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' Rather thaz using a concept of active faults having zoved
during the last 140,000 years, and descriding these as capabdle
faults, the panel concluded +that <he potential for gurlace Zaulting

gshould Ye used in design only for Zaults where there is evidence oI

zovezent during the last JTew thousa“d years. We accept this

LY

recomzendation with the notation urged upon us by CDMG +thavt i

n 02 novement during the "lagt few thousand” years is a
Zactory procedure in which %o frame design conclusions Zor an

acility as long as this criterion &35 only appiied in <he contex<
the geologic and tectonice framework of +the Little Cojo 2ay size

30%a the vpanel, Western Terminal, and CDMG bvelieve <tha<
ments 0F the site have been predoninantly aseisaic¢ and

vam -

LK,

tain of the faults have had less frequent episodes of
than ovhers

We cannot accept U “he S=¢

L 4
wly De ignored. We understan the S=J

F' ”"
an

years, and therefore, in < “he lise--.ood o<

displacenent in the Zuture is so nat no surface
acement design is required for the ¢ The <anks, however,

- ah

are a nost vital cozmponent of the faelility. A displacezment under <the

LTl

an s oo

anzs could rave 2 devas+tating effect on the operational capabilivy

the tanks. In keeping with <the conservavtive stance the Comnission
V_Aing, considering sys+ten reliabilicy and maintenance of the
wcial integrity of the utility enterprise, in addition ©o safety
a:one, we will require <he %tanks %0 Ye designed Zor 20 cz of oflset.
The Cozmission cannot ignore <he existence under the tank zite of 2
fauls, 0% the +ype the Comzmission had, after much consideration,
deexzed To be "capadle".
The Commission will accept the panel's recommendation of
“he continuvation of sthe D.89177 requ-: ezent for a reinforced
227 design for the <ank foun
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‘.}:'ou nd Motion Characteristics-
Design Svectr

. Zvery structure has a "natural freguency oI vidration”.
When disturbed By some exiternal Sorce <the structure will vibrate av
“he nasural Zreguencty, zeasured in hertz (Ez), the modern terz for
cycles per second. The vidbration will be resisted by other Torces

ceused by interzal or external friction and resistance of the fluld
(liguid or gas) in which the objec s vibrating. This resistance iz
called "damping": the most common example is provided by an
automotile shock absorber. If <he external force consists of 2
vikrasion as o= near %he nasural frequency, 2 condivion called
resonance s caused, and the amplitude of vibration is limited onl
by the azount of damping presenv. 20 It is therefore izmportant in
geismic design tha®t the Sfreguency of vibrations caused Dy an
earshquake Ye considered in design.

concept of a Cesign saec:rum21

e was proposed Wy Drs.
in 1969 and refined in a 1976 paper-zz Apaend‘x 3
S Txhibis , prepared By George A. Young, Ph.D., late comsuliant
%0 <he Comn‘ss on, consains an explanavion of <the concept.

20 mhwa hest xuown and most dramavtic example of vhis phenomenon was
the self=destruction of the Tacoza Yarrows B*‘dgn.

21 A formal definition of desi gn spectrum and associated terzs can
he found av foovnote 14.

e2 N.M. Newmarx, and d. Eall chaﬁe Resistant Design of
rnoe

Yuclear Power lants, oceedzngs, watergove 1«al Conference on
?sgezime % anc Mitigation of Zarthquake Risk, UNESCO, Paris, France
197
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Zesponse spectra zay bYe prepared which dieplay the
response separately ’o" acceleration, velocity, or displacene
because the differing peak influences o0f the <three dilferent
response syectra are now customarily prepared on 2 single tripar
There is one iadependent variadble <reguency, shown on th
is, and three dependent variables; velocity, shown on
tical axis, acceleration on 2 positive sloping diagonal axis,
Dlacezent, on 2 negative sloping diagonal axis. The concept
vo visualize but illustrations are readily availadle on
D2ges 1II1-3-15 and 16 of GO 112-D.
Damping influences the nagnitude of the response, so curves
Zor several damp-ng values are customarily shown on one chart, thus
producing "spectra”.
The Newzark and Zall procedure assumes that response values
can de estimated at each specific site. Thus the effect of
earvacuake aagnivtude, source distance, and local site conditions can

-

‘i@ insroduced in+so the estimase 0f threse values. Yewmark and Zall

-néicated vthav when no other data are available, values given for a
"ssandard earsaguake”" could be used. Values for the svtandard
earthguake were taken as values 50% greater than esiimated £or the
1040 21 Centro earthquake, which was the sironges+t earshquake of
record av that tizme. Values pronosed for the standard earthquexe for
the peax ground acceleration, velocity, and displacenent were 0.5g,
24 in./seec, and 18 in., respectively. It was further indicased <hat
for ovner values of peak ground acceleration, the peax groun
velocivy and displacement should be scaled proportionately. As a
result, few users of the procedure have dothered tTo estimate peak
ground velocities and displacements a3 a function of

source disvance, and site condivions dut have used ¥

earthguaze vaiues. Therefore, the procedure is identi

-

independens” procedure.
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In 1873, the United States Atomic Znergy Commission,
predecessor of the Nuclear Regulatory Comzmission (NRC), adopted
Regulatory Guide 1.60 which was based on procedures summarized in a
1973 paper by Drs. Newzmark, Zlume, and Kapur. The Regulatory Guide
1.60 spectra were bYased on w0 separate sitatvistical analyses, one by
Dr. Newzmark and one by Dr. Blume. The Regulat Ty Guide 1.60
procedures are prodadly the nost widely used procedures for
developing design response spectra for nuclear power plants and are
also used for other important The procedures are
considered applicable %o rogk t the regulati
svates that the procedures 4o not apply +0 sites that are relatively
close To center of the expected earvhguake or ves thav
are un Dy poor soil condition It is not state

close and what so0il conditions are poor.

GO 112=D adopted Hoth <he Newnmark-Zzll and Regulatory
Guide .60 as acceptable spectra. A discussion o the pros and cons
‘f ee.ch ef these specsra 43 %0 he found 2% pages 44 to 46 of D.90372.

The panel, as briefly mentioned earlier, presented separate
specific spectra a%t 5% sgpectral damping, for its Level A, 3, and
earthquakxes. The approach of the panel was to choose reasonably
conservative design earthquakes and %0 select the level ol desipgn
specura 0 exceeld <he average level of response associated with the
design earthquakes. This approach, plus other conservavtisas in
design and construction, provided, in the opinion of <he panel,
adeguave prosection ageinst <the conceivadle, dut highly unlixely,
event 0F pezx responses exceeding the level of <The design specvrunm.
The panel stated that i¥s intent was that its reconmnended
for Level A Ye used in the design process in the way Western
has proposed to use the OBE spec¢vrun. The panel's
reconmended spectruz was nigher than Western Terminal's spectrun,




*recuency range C.7 to 2 The panel's recommended
speciruz evel 3 is intended for the lesign process in the
Same way 2 has proposed <o use the SSE spectrum.

1 prepared a design spectruz for Level C
earthouakes, indicated was inecluded only in case <he
Commission decided not to adopt the Level 3B earthquaxkes recozmended
by <he panel for design purposes. Tor frequencies higher than

epproximately 2 Zz, the Level C spectral ordinates are controlled by
the magnitude 6-3/4 eartheuare 2% 2 distance 0F 5 kz. In <he
frequency range of 0.25-2 Hz, shey are controlled By <the T-1/2
magnitude at 12 km, and Below 0.25 Hz, By +the 8~1/2 magnitude
earthguaxe on the San Andreas, 100 ko away.
regard vo the level C earthquakes, %he panel report
wates %that the niddle and high frequency ranges, the design
earthguakes large shrust events on faults that dip norshward
toward or under % ese are Jjulged by <The panel %0 be capadle
n +the Newzmark-Zall GQ-112=D spectira
a magnitude 4=3/4 event on
e implication of a major energy
.O 20 15 k= under <the site, with atitendant
and =tddle freguencies. A zagnisude T=1/2
v be expected %0 generate high Trequency
levels of the nearer, smaller event, dut could genera%e
tions at middle frequencies (approximately 0.3 %0 5 Ez).
repeated, however, +that it considered these Level €
uakxes T0 be exceedingly unlikely and n0% recozmended as design
<the proposed facility-zs

o*age canxis
. 0-180, ». 5.)
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-Q. in § 193.119(%)(4), specifies v
speetra for the SSZ and 03F az two-vnirds 0f <he anplitu
recommended horizontal design specira at all
specification was adopted by Western Terminal in Exh. 0-231.
The panel adopte practice only in part.
t Yhe svr ong-m froz recent earthcguares in
he near-field, <the high—’recuency cozponents of notio
nd vertical directions are comparadle. The
recozzmended that the design spectra for vertical motl
wo=%hirds the horizonsal specsira only for frequencies from 0.1 Ez
The versical and horizontal design spectra shoulld be egual
encies o5 1 nd nigher. In the vTransitional region
and 10 Zz, the design spectra for vertical notions can de
geterzined Wy drawing s+raight lines on a logarivthnic plov of <the
design specira, Joining the points for a parvicular value of danmping
2t freguencies of 7 end 10 =zz.
panel's recommended design spectra to accomzodave
tions associated with A and B earthguakes are adopted. CThe
ectra for Levels A and 3 saoculd be used in the design
proces way in which Wesvern Ter L has proposed 4o use (3=
néd SSZ. The vanel's recommendation concerning vertical motions will
also be adopted.

Grou“d Motion Characteristics~
Design Acca’e'ﬂ*:ouu

Tnhe yane ared a recommended acceleration value for
D=t foyle. This Level C value 0f 0.758
D.80177, Pinding 102 (as clarified %y
the panel's recomzended
for Level 3 of 0.60g iz wi the range set forih in
Qur adoption in D.89177 of very conservative 0.7g
level for critical sstructures was based partly on “the




unknown risks of the on-cite fauvlets. Western Terainal, at our
direction, nas conducted an extensive evaluation of the on-site
Taults. | i33ue was openly discusseld and evaluvated during <he
panel's workshops. We now have the additional input of the panel,
CDMG, and TUSGS. Only Hollister contends %that <the design maxinmun
acceleravion for %he P=1 Zfault should he at least .85g and not the
.68 recommended by =he paznel. 3asic 4o Eollister Ranch's contention
ig i{%s argument that <the -1 fault at 5 %z fropm the site zus?

signed a paxizum credidle event magnitude of T.5.

realy rejected This argumenv; vherelore, Eol-ioter
conventions as o the anvronriate Cesign accele
ejected.

-

Zn ivs report, the pan ed that veax ground
acceLeration of ~“he design earthquaxes plays a zinor part in the
2Tocess 0F selecving the complete design criteria bdecause i{%s elfects

-~

are confined generally <o very high frequencies a2néd »ecause xan
e

cvors 1ot relevant to the overall strengvh 0f ground =motion can
ffecy the peakx agceleration recorded by an insvruzment. The panel
also stated shat characterizing a complex wave forz by
peax value can lead 40 a serious oversimplification. As
the panel has recommended, and we nave adopted, design
characterize %the ground zotion in such a way that
and cozponents at all navural frequencies are subdbjected <o
comparadly conservative levels of forces in design. We will
therefore adop% the panel's recormmendation o0 a peak acceleration of
.58 Zor <he Cavegory - strucstures, recogaizing the context of <his
reconzendation.
GO 112=-D, §

1 (m) (1 design maximuz
acceleration of hall the or a £ 0.6g this
would be 0.3g. The vpanel recommends 1 A. ince

“he panel's recommendation is zore cons will adopt 0.40%
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accelerati ign of Category II structures. The panel's
Teconzendations concerning Category III plant and <he 1970 Unifor=
3uilding Code 2re reasonable and will de adopted
3va- ation of Geotechnical

consideration

The panel and other par-ties

foresee any unusual geotechnical design

flooding, erosion, or liguifacsion) a%

cantionary cozments on geovechnical prod

design considerations, rather than 4o %he

posed by the zajor fundamental design decisions <that the
is reguirel <0 resolve in <he for an AJG wernin
“his order <therefore will nov concern th dezaliled
gao*ncnnica specifications; insofa
=D or D.89177, %<he pa ne"s reconmendations wi
Evaluation 0f Zar<hguake
Considerations=Desian Ca te
. The final classification of plant comporents invo &
cavegories is a function for which the panel i3 exinently cual
The pamel's classification will Ye accepied.
Svaluation of Earthguake Zngineering
Considerations=-Allowable S+iress,
Duesility, Analyvical Procedures
Damoing, and other Jesign Considerasions
Two 0L the panel's reconmmendations are major departures
2oz GO 112-D, namely, allowable stress 2nd use of ductilis

factors. These were considered in detall and discussed at Length &
]

2.20%372, the decision “ablished GO 112=D. OThe deserminatio
zade at that *i adopted casually nor are they %o be
¢iscarded light ¢e is made t0 pages 5C <through S52a of
D.90372 for that discussion.
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G0 112=D regquires all Category I plant %o behave
elastically, that Iis, %o survive a design Jorce without permanent
deforzation, at the SST level. Category II plant is required To be
designed +to behave elastically at +the 033, duv couﬁd behave
inelastically, and suffer strucitural damage and perzaneny

the SSE. Category III plant zust behave elastical
specified by "applicedle codes" (in +the case of the
rzinal the Uniform 3Building Code) but would suller
al damage 2% both the 022 anéd SSZ levels.

In adhering %0 all-elas+tic design, the Commission s
safety. The panel, drawing on ivs experlence, respondnd <0
concern By urging <he adoption of a ductil
I+ wag the panel's contention that a ductile design adds an
additional margin of safeity to accommodate the many unznowns that are
not caleulaved in design analysis. I% pointed out that plastic
deformetion was not the equivalent of catastrophic failure, and 2

sure could suffer deformation without undue risk to pudblic
Moreover, a plant 4hat had undergone plastic failure would
airadle.

As novted earlier, acceptance of the vanel's allowadle
woTking siress and ductility recommendations would Ye more
conservasive %“han those »proposed by Wesvern Terminal dut less
conservative than those set forth in GO 112-D. We believe the
overall package 0f eriteria recommended by the panel will assist us
in achieving a kigh level of i reliability and also assisvy in

protecting the invesitzment oF We again stre 28 we 4i¢

Vo - U,

in our adoption of <he pane" design svandard, that we are
acting now on the dasis te specific information and
evaluation, which p we adopted GO 112=D standards
as Yeing applicable %o tThi Zach zexmber of the panel has
haé considn~°b1e exper : ting damages of earthquakes
and looking The per fo zance s <ypes 0f facilities 4has

-V
-

“ave exper-enced large tals i3 one of the




e chosen as members of <the panel. Degenkold
onding %o a guesw on about *the performance of “The structure in
reéponse t0 2 large earthquase underlined <he importance 02 a ductile
strueture when he s+tated, "Secondly we have pushed very strongly for
redundancy and ductility. You could bhe off, you could be wrong by
factor of 50 %0 100 percent on your forces. And that is not as
izmportant on a performance of the structure as the ductility ol <the
material, ivs ability to stretch and still hang together, its
anchorage. <he detalls, things of <hat nature.” We will therelore
need doth Degenkold's and the panel’s advice and adopt vhelr
allowadle working s%ress and ductility recommendations.
Tne panel's proposed analytical procedures will also de
vshorized. The panel's recommended load factors also appear
reagonable and we will adopt thex.
The panel zade 2 number of
recomzendations. They do not aprear
onsideration and, insofar as %they are not contrary v
0.82177, they will bve found to be reasonabdble and will be required.

Answer t0 Commission's Second
Ques+tion=8afe Sitin

The Commission's second cuestion, as reproduced on page ©
cision, can best Ye answered last. We have evaluated

and 3, +the seismie¢ hazards heing designed for and the
18 eriteria 40 wivhstand those hazards, first
The panel devotes but 2 single sentence, and that
2irst paragrapn of the letter of sranszitial, 40 the answer
guestion 2. The question could have been answered by a single word -

he Commission, 2f%er considering both panel report an

ony, “he advice of the Conmmi tafl's own consul van<s
ze CIMG, and the teszizony of Zo Raneh's redute

coneurs th the panel and expan he answer, given

-Gt -
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design criteriz adopved by %he Commission, to assure investiment

srovection and <o include <the abilisy 0 maintain 2 reasonably
reliable level 0f service with minimal interruption by a maxizun
credidle earthquake. The Commission believes that the conservative
design posture consistently maintained by i+t during the entire course
< «hig proceeding will provide suech ablility.

Dr. Asquith contendeé that the ING terminal wouléd be
contrary o state policy as expressed by the Alquist-rriolo Acw.
Weswern Terminal contends that that legislation is &

oroceeding and the Commission agrees. The Cozmaission here is
concerned with conscientiously discharging i%ts responsibilities

cae ING Act. It subm-,s that this decision & sponzive %0 %
charge. The Legislature set out %he considerations <that led o
enact +he ING Aet in the Act's preanble and 4t is not incunmbeat upon
vhe Commission %0 question the Legislature's purpose ian specilyin
differing eriteria Sor %the ING %erminal and for genmeral siting by

.oca_ c,ove:-nzen*:al agencies.

The Commission will £ind <hat an ING <erminal can de salZely

and reliavly sited at <the 2oint Conception site

Zvaluation of Proposal Lor
Reghnical Review ZBoard

The ING Act in PU Code § 5637, reguires <hat the
Commission, among o+ther thin

"...ghall establisha a zoni
“ha%t any terainal authori

ng systez %o

ori
ad pursuant %o

<
z
chapver i3 constructed and operaved in ¢0

with all applicadble regulations adopted an
and conditions established pursuant €o <hi
chapter."

review board would Ye helpful <o <he Commission In

ous this charge. Mhe Commission canno%t, however, delegate
7 %0 an independent bvoard as contemplated by the panel.

Any such bYoard would have to operate as an extension of the
Commission staff and <ne ulvimate authority anéd responsidility zus<

0% necessity remain with the Commission.
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The Commission's experience in this proceeding has shown
“he value of being abdble to draw on the comdined expertise of 2 highly
quélified group of professionals. The »roceeding has also shown 4thas
it is imperative that any advisory body have 2 continuing
understanding of the Commission's function aad of its powers and its
constraints. It is also desiradle that there bYe continuing “wo-way
Teelback between the Cozmission and the advisory body as 4o 4he
cequirezents of each. This can Ye best accomplished by having Two
stalf mexbers, one legal ané one %echnic each with a4 least 5
vears' Comzmission staff experience, servi ﬂg as comzmittee zmembers. As
zexbers, these staffl people would have equal stature with the other
conzisvtee zexmbers, and vetter conmunication could Ye established an

-y

dnampn d o Yy

maintained thaz could be accomplished through mere liaison contact
v2Zf persons. Che stafl meabers could repory ianformally <o vhe
Cozmission avt i%s regular scheduled conferences and receive inforzmal
guidance back froz the Comaission. Matiers reguiring formal action
vote 0F the Commission could be presented 40 the Comnission by
zmezorandun and the Commission could act by resoluvtion.

The Comzission will conclude +hat use of a technical
advisory conmittee i3 a reasonable method of maintalining ongoing
vechnical supervision of the ING terminal project and will conclude
that such a comzittee should be esvablisgshed. The Zxecutive Direcwor

be directed to formulate 2 proposal Lfor the estadblishment of a
technical advigsory comnivttee and t0 submit the proposal 4o The
Commission at an appropriate time. Establishment 07 tre commitiee

be by Commission resolution.

Conclusion of Geologic
nd Seismic Phase

2
11
.»

The proposed Little Cojo terminal site has been intensively
studied. Ihe stafl recommends that there be no further
investigation. Dr. Asquith disagrees and helieves that
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review board process should include geologic invesvigations necessary
<0 implexment the vanel's reconmmendations. Ze said that exngineering
seélogic inspection of all construction excavations is standard
procedure in the ongoing evaluation of even noncerivtical facilities.
The Comnission does not consider these 4wo positions
inconsistens. 3Ixtensive convinuing geologic and seismologic
investigations would not be preoductive. Eowever, vthe Commission
considers +he zore routine-tyse oF inspection contemplateld by Dr.
Ascuith as part of the technical advisory coxmmitiee's normal
funesion. The Commission also accepvts <he panel’'s recozmendation
sza% during excavation and foundation preparavion, field review shall
continue and any newly discovered faul<s be docuzented and evaluated,
é + earthguake safety measures consistent with the intent o< <he
reconoendations shall de applied <0 any newly discovered
The Commigsion v irector %0 so speci?
re charge of the

e o e e

. - The Cozmission considers < iszic phase %o
2

Che
Commission will find that Western Terminal nas complied with
Conditions 36 and 37 0% D.80177 and no fur<ther site investigations
are required.
Site Svwecific Criveria
As contrasted to D.90372 ané GO 112-D, this cdeciszion
to the LNG terminal being proposed by Western
Terainal at Conception site. Where %the c¢criteria and

candards 0fF <his decision differ fronm GO 112=D or otaer Commission

orders, they are intended %0 ve in the nature of variances Irox prior
orders, and not as amendments or modifications having general
applicadility.

Motion of Santa 3Barbdara Indian

Center 40 Close Trenches and
Restore Land Surface

At the first day of hearing counsel for +the Sanva Zarderz
“.dian Center made <he Lollowing zovtion:
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gentlemen, don't delay any furd

men you nave concluded your inveztigasion,
order these trenches to be covered and “he 1and
reatored; in thav way *thia sacred land can go on
Sor gcnera ions to come being qua in the woy
that the CGreat Spirit intcnd .

The religious signif:cance to the Chumash group of Native
Anericans of the Point Conception area waz touched upon briefly in
2.89177. CSubsequently, the LNCG terminal site has been dissected by
Tne nus3ive Yrenches required for the geologic investigations by
Condition 76 of D.89177. The <renching is conszidered by the local.
Native Americans as a desecration of a holy site and an affront to
Accordingly they have, dy formal mo%ion on
T by counsel for the Santa Bardarn Indian Cernter.
requested the Commission 1o order closure of the trenches and
toration oI the land surface. .
The trenches have served their purpose. The Commigsion is
the geologic and seismic investigations concerning the ING
The trenches should be closed and the land surface
Tne Commission will so order.
Pindings and Conelusions

ons %5 and 77 of D.89177 regquired %hat Western
Terminal undertake further geologic and geotechniczl investigations
to evaluate the cignificance of the Arroyo Fault and possibly othar
cated in or near the a3ite. Western Terminal has conducted
trenching and geologlic and geotechnical inves+tigations,
ence and exhib®ivs have bveen developead in the record,
sted partvies have developed their exhidbits in <he
naizsion finds that the investigations conducsted by
1 fully meet anéd satisfy Conditions 36 and %7.
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2. Western Terainal's conpliance wi<h Conditions 36 and 37 and
e ING Seismic Panel procedures nave generated additional detailed
ive specific data and 2 zore *Ho*ougn evaluation of the seismic and
ologic risks than were presented %o us in D.89177 and D.90372.
nose decisions indicated the .agnitude 0% +he risks %0 be assessed,
titute a f£inal svatenent oFf what the seismic and

1ikely maximun magnitudes Zor
are 4=%3/4 at 5 k=, 5-1/2 a% 12 =, 7 a%t 50 k=,
{8 reasonadle.
The panel's opinion that likely zaxizum zagnitudes for

Zevel 3 ear<hquakes are 5-%3/4 2% 5§ km, 6-1/2 a2t 12 ¥z, including

12

o
-

<o:
p-J

ot

a

Yo vertically beneasth the site, and 8-1/4 at 100 kz is reasgonabdble
5. The likely maxizum earthquakes naving a recurrenge iaterval
nundreds of years, Level A, should be used by applicant as a2 hasis
v design for contianued, essentially uninterrupted operation of <he

c_’ & -

§. The likely maximum earthquakxes having a recurrence inverval
shousands of years, Level 3, should de used by applicant as 2

basis for design for seiszic safety of Category I and II struetures.
“he panel's recomzended values for ground accel
Teasonadble as follows:
Accelarations
Sou=ce Tevel Magnisude Disvance Acceleration

lerations ané

faules A 0.40g
favlts 3 0.60g
faults c 0.758

Tar Regional

Tauls 25 cm/sec

Year Regional

45 cn/sec

85 ez/sec
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. €. The panel’'s recozzmended response specstra v0 accommodlate
ground motions sssociated with Levels A and 3 earthguakes are
reasonadle. Applicant should use fhose response spectra for Levels A
ané 3 earshguakes in +the cdesign of coxzponents, equipment, and sysieds
0L <he ILXG facility.

©. The panel's syecific recommendations on load factors,
allowadble s+ir permissible duetility, damping values, zaterials,
and other rs required for engineering design consisvent with
the earthcuake are reasonable and should be uszed for The
design of components, equipment, and systeans of the ILNG facilily.

0. The site faulvs outside the Yank sive that have evidence of

isplacezents within %he nast few “housands of years should be

considered likely %0 experience surface faul<ting within +he life of
the facilisy; where i4 can be shown that materials a Zew <housands of
vears olé ar lted, surface fault displacement should not de
congidered

. panel's reconmmendations that the design single-eve

d recent site faults bYe 30 cz of vertical disp_aceze.t,
with 10 ez of strike slip, and a component ¢f horizontal compression
should be adopted.

12. There has been no faul® displacement oa the S=J Fault Zor
100,000 to 140,000 years.

15. S<orage tanxs sited over the S=J Faul?t should be designed
%0 accommodate 20 ez of offsev.

16. The panel's recommendetion that the ING “anks be placed oz
concrete mat Soundations is supportive of previous Coamission
D.8¢177, Conéi<sion 38 a“d Pinding 106.

15. No party in <this phase of hearing foresees any unusual
5°o*°chnical design problems posed by soil creep, landsliding,

Zlooding, erosion, or ligquefaction at the proposed site. This
conclusion ig in agreement with previous Comaission D.89177,
Pinding 93.
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16. The panel nas recommended tha%t during excavation and
Toundation preparation, any newly iscove-ed fauvles should de
evaluvazted, and eartheuaxe safety measgures consisy with +the panel’'s
reconzendations should be apdlied <o such ’aults.
reconmendation is reasonable and should be adopted.

7. The panel has recomzexnded That an .“dApeqden* vechnical
review board be appointed Yy, and report to, the C2UC to oversee the

ring concents and to moniteor <the adequacy of the design anéd
Drocess, and the gquality control systez. The panel
also recomzenés hnigal review board be given <the authority <0

arditrate an ifferen : may arise on whevther »roposed

design or 2 * echn‘ques ecarry out the intent of the safety

regulations adopted for this facility. The adove recozmendation will
4 -

worz well wi<h the Safexy, Construction, anéd Znvironmental Moniser
Prograzs 2dopted by D.90%372. The recommendation tTo appoint an
independent technical review hoard should be adopted.

e Little Cojo 3ay site presents n0 unusual geovechnical

19. Che panel's geotechnical recomnendations, insofar as they
no%v contrary %o GO 112-D and D.88177, are reasonable and snould
ve recuired.
20. The panel's classificavion of »lan+t components into design
cavegories is reasonable and should be adopted.
21. The 0% ductility factors is authoriz
22. OCrne analytical yrocedures proposed by
veraivied.
The panel's damping values should be au*ho*‘
panel’'s recomzended load Jactor combinat
and should be adopted.
The engineering design recommendations nade by the panel
2pser 5 of Ixh. CE-1 are reasonadle and should be adopred.

-8 -
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26. Tn v site is seismically and geologically
itable for on and operation of an ING terainal.

especially <hose siruciures, components,

vital safesy-related functions, such as ING

torage contalizers, izpounding systems, zad hazar

S7s%e=s - can be designed axnd built in a panner consist

, safesy, anéd welfar

ecause 30me 0F +the nomenclature and the teraninology used

in <he panel's repor%t, Ixh. Ch-1, are different from GO 112-D, for
the purvose of avoidiag conflict and confusion, the terainology,

ard provection
ent wivth

definisions, anéd reguirezents applied to capadle fauld, maxinuz
¢redible earthguaxe, operating basis eartnhquake, safe shutdown

earshguake, and any other %erms used in Zxh. CE=1 are exezmpted Iroz

GC 112-D, for <he ILNG facgili ties,to be located at Little Cojo 3ay,

Santa 3Barbara County.

Conelusions of Zlaw

. 1. The ILNG <erzinal siting process is a legislative process

2. The Legislesure has conferred upon the Commission, in 2T
Code § 5584, legislasive authority norzally exercised by other sstate
nd local governmental agencies.
%. The reference of =
evidence relative <o %he siting o
experss is in accordance with all

The Co***ss‘on has regularly pursued its authority in
enploying an expert panel for the initial review o <he seisuic
evidence considerel in 4this decision.
S. Dhe holding 0% concurrent hearings and compilation of
conecurrent record with she Tederal Zrnergy Regulatory Commissgion i
oroyer exercise of the Commission's authority.




proceeding have been given an
40 be neard a“ the concurrent hearings in opposition %o
“0 presen% evidence contrary “o the facts

0% the parties to thisz proceedd

procedures employed in reaching this decl
correcy, and, under the circumsvances,
The Alguist=2riolo Acet is not applicadle <0 ¢ proceeding.
Trne Comzission haz no statutory authorisy < ega*n ivs

- s

*

decision~zmaing authority %o o <echnical review board.
11. TUse of a %technical advisory comzittee is a reasonadle
eshod 0F assisting the Commission in carcying ouv its
responsibilivies in connection with the design and construction oF
she ING ser=inal, and such a technical advisory committee should
estabilished.
12. Tre zechnical advisory committee should Lfunction as an
extension of the Commission stall.
13. The Zxecurive Director should be directed %o formulate
orop0sal for the establishment of a technical advisory comzitiee
“he proposal To the Cozmission 2%t an appropriate tine.
0f +the conmittee would be by a resolution of the
The technical advisory commitiee shall include two
-e:bers 0% <he Commission staff as discussed in +the Zoregoing opinion.
14. The <reanchnes opened for the geologic anéd seisalc
inves+sigations of the ING %ermzinal site should be closed and the land
surface restored as set forth in +the Commission's Phase I
cheological ?lan.
15. The seismic phase 0f this proceeding shouléd de concluded.




16. The design and construction specifications estadlished by
~der, insofar as they &iffer from prior orders of the
specifically including GO0 112-D, should be considered as
variances from those orders and not as azendmenis having general
applicabilisy. ZExcept as specifically authorized by this decision,
or by subseguent Comzmission resolution, <he requirezen

ey LT A=

orders, including GO0 112-D, should 2pply-
SZISMIC ORDER
27 IS ORDZREZD <hat:

. The proposed site at Little Cojo 2ay is seiszically and

Y=
geologically suiteble for the construction and operation ol a
liguefied nasural gas (ING) verxminal.

2. fThe design and construction of an ILNG terminal shall de
with the findings and conclusions of this decision.

W oa o
[}

nis decision cons<situtes +the establishment of varlances,
aole o <he Little Cojo 3ay ING terminal site oaly, %o the
ements 02 D.8Q177 and GO 112=D. Zxcept as specifically
ernitted by the findings and conc”usions 0f +his decision,
provisions 0 D.89177 and GO 112-D shall apply +o the design and
construcsion of the Little Cojo 3ay ING terminal.

4. Mhe Zxecusive Direcwor is direcved 4o formulate a proposal

for she estehlishment of a Yechnical advisory committee as

contemplated by *his decision and 4o sudmit 2 proposal Lor the

establichment 0F such a2 commitsee %to the Commission at an appropriate
cizme. ZEs<adbli

homent 0F the commitsee will Ye by resolution of the
o

sechnical advisosy committee shall include one

sechnical ané one legal person from <the Commission stafll, each having

a% least 5 years' Cozmiszsion svall experience.

s
Commission. 2




al Associates i3 ordered and directed 40
¢close ne geologic and seismic investigations
restore +the land surface to its

- v

o0f =the T2

original con
6. The seismic prage of

Mnis order becomes effecvive 30 days

this proceeding is concluded.

Lrom today.
Dased OCT 61382 , a% San Prancisco, California

JOHN Z. BRYSON
Prasident
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"?lease, gentlezen, don't delay any fur<her.

"When you zave concluded your investigation,
oréer <hese <trenghes 40 de covered and the lan
resvored; in that way\ this sacred land can go on
for generations 10 come Yeing used in the way
that the Greas Sp:ri:\_nve wded.

Tae religious significance to %he Chuzash group of Yat
0L the Point ”onceptio; area was touched upon driefly in
e IXG %*m_na_ site nas been dissecteld by
red Zor Yn- geologic investigations by
he nnc%ing is consicdered by +the local
desecration of a holy sive and an a2ffront %o
Accordingly <hey have, by formal ovion
for the Santa\3arbara Indian Center,
ozzission +o order closure 0L the trenches and
The land surface.
trenches have served thelir\purpose. The Commission is
investigations concerning the ILNG
The 7renches u.ou’d be c;osed Qnd the land surface
The Commission will so order. \\o
Pindings and Conclusivons

RS OF Tac%

. Conéivions 36 aad 37 of D.89177 required +that Western
Terningl undertake fur<ther geologic and geotechnical investigations
%0 evaluate the significance of <Tae Arroyo Tault .\and possidvly other
faules located in or near <he site. Western Terzimal has conducted
extensive <trenching and geologic and geotechnical investigations,
exvensive evidences and exhidits have Ybeen developed in the record,
ané all interesvted parties have developed their exhidits in the
record. The Comzission finds fthat the investigations conducteld Wy
Western Terzinal fully meet and savisfy Conditions 35 and 37.




