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Docket Nos, 50~275 O.L/

50-323 O.L.

fIRY 1 8 1976

Mr. James A, Mack
7359 Breen Street.
Niles, Illinois

Dear Mr. Mack:

Your letter to Chairman Anders dated March 30, 1976 concerning the seismic
design of the Diablo Canyon Nuclear Plant has been referred to me for
response. As you know, the Diablo Canyon operating license application is
still pending before the Atomic Safety and Licensing Board. Since any deci-
sions and rulings by the Licensing Board are subject to review by the Com-
missioners, it would be inappropriate for the Chairman to respond to in-
quiries regarding matters involving the record of that hearing. Accordingly,
as an attorney assigned to that case, I am pleased to respond to your letter.
You expressed concern about the Diablo Canyon plant's ability to withstand
an earthquake similar to the 1927 event if one should occur on the Hosgri
fault. You also stated that the Commission should not issue an operating
license until the appropriate actions to strengthen the plant have been taken.
I would like to assure you that this matter is being carefully considered by
the Staff,

The evaluation of the operating license application has been delayed by
about two years due to considerations associated with the Hosgri fault. The
U.S. Geological Survey and the Commission's Staff have now concluded that
an earthquake of magnitude 7.5 could occur on the Hosgri fault. Pacific Gas

_ and Electric Company is currently performing an analysis to determine what
modifications will be necessary to withstand such an earthquake. The first
enclosure, "Diablo Canyon Seismic Design Evaluation" provides . further
details concerning the overall evaluation. The sccond enclosure, a report
from the U.S. Geological Survey, discusses the earthquake potentjal of the
Hosgri fault in detail. ‘
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The Commission's regulations set forth procedures which result in the safety
related portions of a nuclear power plant being designed to withstand the
largest carthquake that can be expected to occur at the plant's location in an
indefinitely long period of time. The safety related portions include not only
the components which contain significant amounts of radioactivity, but they
also include the features which, in the event of a postulated significant acci~
dental relcase from those components, function to contain the radiocactivity
and limit relcases to the environment to acceptable values. Thus, nuclear
power plants arc designed such that an earthquake cannot be expected

to result in a significant release of radioactivity to the environment. Since
these procedurcs apply to the Diablo Canyon plant, an operating license can
‘not be issued until all actions necessary to assure an ncceptable level of
safety have been taken. To this end, the NRC Staff will publish a special
safety evaluation report sometime this summer setting forth with particularity
the results of the investigations and calculatmns of the numerous parties who
have investigated the matter.

I hope that this information will be of benefit to you. If you have any further
questions, please do not hesitate to contact me,

Sincerely,
%
Jame$s R. Tourtellotte
Assistant Chicf Hearing Counsel

Enclosures:
1. "Dijablo Canyon Seismic Design
Evaluation"
2. U.S. Geological Survey Report
DISTRIBUTION: ,
Tourtellotte DSS . PE
Davis ' Docket Files  Secy(3) 76-1650
Ketchen 50-275 PA , -
Shapar 50-323 ‘ ‘
Engelhardt Reg—Centrat=iiles
Grossman LPDR
B. Rusche PDR
E. Case OELD Formal Files (2)
G. Ertter - 00280 OELD Files . i
QOCA . .
0G6C : .
OFFICE D=
SURNAME >~
DATE D>
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(2) A major earthquake of magnitude 7.25 'along the Nacimiento

. had. previously been unmapped. This is the Hosgri fault .which runs

® " ENCLOSURE o _ Lo

DIABLO CANYON SEISMIC DESIGH EVALUATION

The Diablo Canyon Huclear Power Plant is located on the Pacific Coast

about 12 miles from San Luis Obispo, California. Construction is

‘essentially completed for the first of the two units at this site,

The owner, Pacific Gas and Electric Company, applied for an operating
license in 1973. The Commission's staff is currently evaluating the
operating license application. This evaluation, which is now nearing
conpletion, has been delayed about ' two years by considerations .

,associated With the Hosgri fault.

The present situation presents no risk to public safety since the
reactors have never operated and do not have operating licenses., New
fuel for the reactors is being stored at the plant. The Connission’s
staff has evaluated this storage and determined that it involves no
significant risk to public safety even if the largest of eartnquakes
should occur. This conclusion was affirmed by the Atomic Safety and
Licensing Board following public hearings on the matter.

Before operating licenses can be issued all .actions’ necessary to
demonstrate an acceptable level of, safety will be required. Further
details concerning the operating license evaluation are presented
below. A

Construction permits were 1ssued in 1968 ard 1970 for Units 1 and 2,
respectively, at the Diablo Canyon site. '‘Based on the inves tigations
conducted at that time the plant was deSigned to withstand the

_following earthquakes:

»

(1) A great earthquake of magnitude 3. 5 along tne San Andreas
fault 48 miles from the plant. ) .

fault 20 miles froam the plant. .

., v -

(3); A major earthquake of magnitude 7.5 along the off-shore
extension of the Santa Ynez fault 50 miles from the plant.

(4) An aftershock of magnitude 6.75 not associated with a -
known fault 6 miles from the plant (directly under the
-plant at a depth of 6 miles).

After the construction permits-were issued, offshore investigations
conducted by Shell 0il Company showed the existence of a fault which

L
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offshore from the vicinity of Point Sal an the south té’?oint San

Simeon on the north and passes within about 3 1/2 miles of tne Diablo
Canyon fluclear Power Plant at its closest approach. .- (One small
splay of the. fault passes within 2 1/2 miles of the plant). i
Since the beginning of the operating license reviéw, Pacific Gas and j
Electric Company has conducted -additional investigations and submitted
extensive information on the characteristics of the fault, its
capabjlities for producing earthquakes and tne ability of the plant

to withstand earthquakes which are more severe than those considered

in the original design. The Company has proposed considering the
Hosgri fault capable of producing an earthquake of magnitude 6.25.
Since this earthquake would result in somewhat more severe ground
shaking than tne original design earthquakes, the Company has perforned
additional analyses in order to demonstrate that the plant could safely
withstand such an earthquake. .,

. The U, S. Geological Survey, which is éetfng(as a éonsu;tant to the

Commission’s staff in this review, has also conducted extensive
investigations concerning the characteristics and capabilities of the

".Hosgri fault. The Survey has recommended considering the Hosgri fault

capable of producing a larger earthquake than the magnitude 5.25

. earthquake proposed by Pacific Gas and Electric. This general

recommendation .was made by the Survey and published by the Commission’s

. staff in January 1975. In April 1976, after, considerable further study,

the Survey made a specific recommendation that the Hosgri fault should
be considered capable of producing an earthquake with a magnitude of 7.5
This recommendation is based on the opinion that the fault is longer
than Pacific Gas and Electric Company believes it is or, alternatively,

that the 1927 earthquake of magnitude 7.3 could have occurred on the
Hosgri fault, ) o -

¢ * '

Accordingly, the Commission's staff has concluded -that the plant's
seismic capability must be reevaluated in light of the magnitude 7.5
earthquake. The staff has also set forth the criteria and procedures
that should be used sincé the analysis for an earthquake of that
magnitude at-this distance from the plant will be unique in several
respects. Pacific Gas and Electric Company is currently performing
the analysis to define what modifications will be necessary. When
the analysis is completed it will be reviewed by the Commission's
staff and its consultants.

/






In addition to its own technical expertise in the fieldé involved

here, the Commission's staff has the assistance of capable consultants,
including the U. S. Geological Survey. Furthermore, when the staff's
‘evaluation is completed these matters must be considered by other
bodies before an operating license can be issued. They will first be
evaluated by the Advisory Committee on Reactor Safeguards. Then the
Atomic Safety and Licensing Board will hold public hearings near the
plant site. "At these hearings the Board will consider the evidence
*"and recommendations presented by Pacific Gas and Electric Conpany, the

.+ Commission's staff, tne Advisory Committee on Reactor Safeguards -and

other parties, 1nc1uding the State of California and interested’

* eitizens, before making a decision concerning an operating license.
This decision will then be rev1ewed by the Atomic Safety and Llcen51ng

. Appeal Board. . ;






Umtg States Departxmnt of t@ Interior

GEOLOGICAL SURVEY
RESTON, VIRGINIA 22092

APR 29 78

Mr. Benard C. Rusche-

Director of the Office of Nuc]ear

_ Reactor Regulation

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555 ]

Dear Mr: Rusche:

Transmitted herewith, in response to your request, is a review of the
geologic and seismologic data relevant to the Diablo Canyon MNuclear
Power Station, Units 1 and 2 (NRC Docket Nos. 50-275 OL and 50-323 OL).

This review was prepared by F. A. McKeown and J. F. Devine of the u.s.
Geological Survey. Mr McKeown was assisted by Holly Vagner, David
McCulloch and Robert Yerkes in the preparation of portions of-this™
review. HMr. Devine was assisted by Robert Page and Wayne Thatcher in
the preparation of portions of this reviev.

* We have no objection to your mak1ng this review part of the public

record.
' C Sincere]x yours,
Acting D1rector

Enclosure

. 4388
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PACIFIC GAS 'AND ELECTRIC COMPANY

DIABLO CANYON SITE, UNITS 1 AND 2°
SAN LUIS-0BISPO COUNTY, CALIFORMNIA

AEC DOCKET NOS. 50-275 AND 50-323 < .

T

Geology and Seismolcgy

| }hjs is a feview of the geo]ogicaf‘and seismological information
contained in Amendmen?s 31, 32, 34, 37 and 40 of the Final Saéety Anéﬁysis
Report (FSAR) for the Diablo Canyon nuclear power plant site. The>revieﬁ
also includes a diécdssjoh of questions concerning the size of an earthquake
to be expected 06 offshore fault zones raiséd by some California scientists

since review of the amendments.

The amendmepts were prepared by the Pacific Gas and Electric
Cgmpany.(PG&E) in responsé to a request in a 1etteh'dated'FeQruany 123
1975, frém the Nuclear Regulatory Commission (NRC)_for cerﬁain'adéitiona]
‘] 1nformatioﬁ relevant to desigh basis earthquake issues, which have been
the pridcipa] problems requiring additional earth séjeqces informatioq.
and ana]ysgs: To support assertions,iﬁ,the FSAR térough Amendments ]1,'
v19,‘and120, five requests for ihformation (}eferred %q pskquegtiQns in
:thé Aﬁéndments) were made. * -

2.17. Provide additional discussion and arguments for determining the °
maximum earthquake that can be expected on faults of various
ranks within the San Andreas system. Relate the discussion to
historic seismicity. B '

2.18. Provide additional documentation, including seismic reflection
profiles, on the intersection of the Hosgri fault zone with
the Transverse Range faults. Include geologic maps southward

*.of those provided in the FSAR showing the structural relation-
.ships of’ the Transvérse faults and structures having a north-

vest trend.
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2.19. Provide additional documentation, including seismic profiles,

. on the northern reaches of the Hosgri fault zone. Include a ,
fuller development of your views on the structural relationship
of the Hosgri fault to the San Simeon fault.

2.20. .Provide additional information on the location of the 1927
event, together with its probable mechanism. Discuss probable
‘relationships of this event to the geclogic structure in the
region. ©o

2.21. Provide your evaluation of the maximum credible earthquake on
the Hosgri fault zone. Assuming this event occurs along the -
» segment of the Hosgri fault zone nearest the site, evaluate
its response spectrum at the site and compare it with the®
design response spectrum. o ' ’ .
* The respohse in the FSAR.to the questions ﬁas provided considerable
additional geologic and seismo]ogiq information and analyses. Many
.uncertainﬁies in the data and interpretations still exist. Ahoﬁg the
most important of these are: (1) the Tocation and mechanism of the
1927 earthquake, (2) the exact relation of the Hosgri fault zone to
faults in the Transverse Range system and the San'Simgon fault, (3) the
conéinuity of some faults, (4) the relative amounts;qf dip-sTip and N
;trike-s]%p movement on the Hosgri fault zone, (5) the sense of displace-
ment on parts of the Hosgri ione, (6) identificatién‘ang Eorfé]ation
' of acoustical units, and'(7) kinematic relations ampﬁg different fault
zones. ' |
- In-addition to these‘uncertainties, some information shown on the
profiles is not shown on tﬁe maps and vice versa, and some profile
. dqta are not included that are important to evaluate the extension or
cﬁaracter‘pf some fau]ts..\Because geologic maps developed from seismic

reflection profiles are based upon much interpretation that may differ

~ among several interpreters, it was necessary for the purposes of our






.. Si
.review to make independent %nterpretations of the seismic profiles.
fhese'indebendent interpretations are somewhat different than the ~.
interpretatfons presented in Amendments 31 and 32. The major differences
are briefly described in apphopr{ate sections of fhis reviev.

"Although some changes 1n, and add1t1ons to, geologic and se1smo]og1c
details have been made in Amendments 31, 32, 34, 37 and 40 compared with
previous data in the FSAR, no major changes can be made in our conclu-
sions that were stated in the review of the FSAR, and Améndnents 11,“ '
19, and "20, wh1ch was transn1tted to the NRC from the Director of the
Un1ted States Geo]og1ca1 Survey by 1etter of January 28, 1975, fhe
pertlnent statement in our prev1ous_conc1us1ons was as fb]]ows.-
"tarthquakes a]ohg hhe £gz! presumahly would not be as large as expected
" on the'San Andreas fault, however, from the information presently at
hahd we.can find no evidence that would prec]ude,the occurrence of an
earthquake as large as events characteristic of subpaha]]e] strike-
slip faults, which bound bas1ns such as the Santa Maria, in the San ]
‘Andreas system and which do not transect structural prov1nces " The
size of an earthquake on faults that bound basins was not _specified
1n this conclus1on. For reasons stated in subsequent parts of this
'revaew, however, the magnitude of the deéign basis earthquake for
| the Diablo Canyon nuclear reactor site should he abgut-?.s and
located on the Hosgri fault zone. This is based principally on

the fact that the November 4, 1927, earthquake had a maanitude of

Tas defined in the FSAR, EBZ refers to the East Boundary fault zone,
“which is the Hosgr1 fau]t zone.
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'7.3 and that the best estimates of its location indicate that it could
néve'océunred on the Hosgri fault. Furthermore, the range in magnitﬁdem
{s compatinle with-Qhe largest recorded or estimated magnituées of
earthquakes that have occurred on subsidiary faults in the San Andreas y
system. . | . L o
- Selected comments important to en evaluation of the amendnents .

are outlined below.

: Amendment 31
ﬂRC Quest1on 2.18 ’
On figures 8. and 9 re]at1ve displacement on thD Hosgri fault
between Point Buchon and Point Sal is shown to be down on ;he east.ﬂ
On figure'10 re]eti@e displacement on the southern expens%on of the
Hosgri fault south of Point Sal 1is down on the west, which is. compatible
with the argument that the Hosgri fau]f is the:east boundary of ‘a
portion-of'the Santa Maria Basin. Changes in direction ef relative
movement, however, are-very suggest1ve of lateral displacement, uh1ch
Lmay have occurred after deve]opment of the basin and bound1ng faults.
- On page 9, reference is made to f)gure 11 as evidence that no

scarp-forming seismic events have occurred on the southernmost part

* of the Hosgri fault since prior to the Wisconsinan stage of the

Pleistocene. It is true that no offset of the ocean f]dor is evident

. on figure 11. However, close inspection of figure 11 shows offset of

the post-Hisconsinan uncdﬁ?ormity vhen sighting along it or placing a
straightedge along the mapped trace. Also, faulting of the post-

Wisconsinan sediments cannot be' preciuded because a change in acoustical

RN
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' signature‘is evident across an upwardqprojection of the fauit shown
~in figure 11. The change in the acoustjcai'sighature of unit A2 across
the,fault is'qujte»clear_and may be evidence of lateral movement.on' «
the fault. , | . ‘

It is not c]ear from the prof1]es in f1gures 13a and 13b that the
disturbed zones in them that are 1nferred to represent the MHest Hosgri
fau]t are the same. At least three additional faults can be inter-
preted in the prof{1e of figure 13b: Also aldisturbed zone appears
to be;between stations 133 and 136 in the profile of tine 13a. Kelez,
Bartlett, and Polaris survey lines crisscross this area and : |
evidence from them to support or'negate the suggested eorre]ation of
disturbed.zones‘is not apparent:’

An, independent 1nterpretation_oflthe‘seismic proti]es in the .
offshore area from about Point Sa] to about five miles south of Point
Arguello 1nd1cates that the Hosgr1 fault extends at least five miles .:
south of Point Argue11o and does not turn eastward as suggested in
Amendment 31.

A]though“the Lompoc fault zone appears to have offset the sea
f]oor, and may, therefore, be considered capable of ‘movement again,

'1ts length of only about eight m11es as inferred by the applicant
appears to be 1ncompat1b1e with a magnitude 7.3 earthquake. An’
independent interpretationlof the seismic profi]es in the area of the
Lompoc fault d1ffers from' that of the applicant in that it shows that -
the Lompoc-fault zone is about 20 miles Tong; the longest single fau]t

in the zone is about 15 miles in 1ength. Furthermore, the‘d1sp1acement
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is interbnéted to be dip slip or’possibly oblique slip; rather than |

reverse slip as suggested by the app]icant:

NRC Quest1on 2. 19

As noted in the prev1ous section, the sense of d1sp]acement on ~
the southern part of the Hosgri fault is up on the west side, figure 1
(N), and therefore is not compatible ‘with its be1ng primarily related
to basin deve]opment. However, an alternative 1nterpretat1on suggests
"w the disp]atement on the Hosgri fault in figure 1 to be down on the vest.

Figure 1 (M) has three buried faults not shpwn on.Plate I.” This
‘1eads to questions concerning the interpretation of some of the data
in the report. -

Another instance of faults shown in profile but not on a map is .
.seen from comparison of figure 4 (N) and P]ate I.. The. correlation of

faults between Lines 16 and 12 (figures 3 (N) and 4 (N)) is quest1onab1e

A profile a]ong Line 14 would he]p. Also, an interpretation of L1ne 10

1
-

shou]d be included.

_ Although' the stra1ght coast line between Canbrla and Point Estero
suggests that the extens1on of the San Simeon fau]t is Just offshore;
data are ]ack1ng to prove this. None of the data presented in Amendment
31 prec]ude the San Simeon fault from intersetting the Hosgri fault |
offshore between Cambria and Point Estero' The two féu]ts even as |
' shown on P]ate II (N) are less than 2.5 m1]es apart and could very well
be tecton1ca11y coupled td each other by an en echelon or anastoros1ng
'series of faults which is characteristic of faults in the coast ranges.

Such coupling of the Hosgri "and San Simeon faults is supported by

N i L. . v —
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interpretation of stratiéraphic sections recently reporied by Hall (1975).
He infers-that "...the San Simeon and Hosgri faults are part of the
same system,.:."“and that 80 km or more of right slip has occurred |
along the system during the last 5 to 13 million years.

; Figures 7a'(Ni and 7b (N) are very puzzling. They show an inflection '
in the sea floor over the Hosgri fault and a drastic change in the
thickness and acoustical signature of“uniﬁ A2, assuming A2' is correlative
with A2. In addition to vertical displacement, léteral disp]acemeﬁt, -
which is not mentioned, could be interpreted frqm these profilés.

However, the basis for separating A2' from A3 is nof apparent. Siﬁi]ar]y,
it is not apparent why unit A', east of the fault, is terminated. It 6
appears to continue to the east edge of these profiles.

. On figure 11a (M) the A2 unit east of the fault at station 119.

is correlated with the Monterey formation (p. 8, RRC Question 2.19,
Amendment 31),'but the signature éf the A2 unit west of this-fault is
completely different.’ fhis inferred lithologic chanbe; as elsewhere,

-suggests lateral displacement. -

| " NRC Question 2.20
!Oq page 10 it is reasoned that both the Hosgri' and West Hosgri
faults can be eliminated as sources of the 1927 earthquake because
neither the sea floor nor the post-Hisconsinan unconformity are offset
in the epicentral area of the earthquake. This reasoning is not -
' satisfactory because typically surface rupturing of a fault is discon-

tinuous, and offset may not be detected if the displacement had a
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Iarge'laterél component. Furthermore, as stated on'page 4 of this
review, the base of post-wisconsiﬁan'sg@iments is offset,.and a fault
%n.thé sediments cannot be precluded in figure 11. The evidénce,
%herefore,.to eliminate the Hosgri fault as the source of the‘1927
-eérthquake is_inadequate. As.pre&ibus]y stated, the length of the
Lompoc fault appears to'be incompatible with- the maghitude of thg']927

_earthquake.

,Fighre 1 shows that segments of ihe Hosgri fault zone, the Lompoc

" fault, Purisima"fault, and Lion's Head fault occur within the error

circle of Gawthrop and error ellipse of Engdahl for the 1927'earthquake.
- However, 511 of the faults are outside of the ;rea designated by Smith
as the "inferred distribution of afﬁershqck sequencé“of the 1927

' earthquaée.ﬂ- The 1927 earthquake, therefore, canﬁot bg unéquivocaf1y"-.
' ]ocatéd'on an; one.of these faults. The Hosgri{faﬁ]t, hoﬁeyer, is
-closer o thg center 6f the estimate of error than the other faults

and, therefore, must be considered as a possible fauﬁt'pn which to

Jocate the earthquake. : . : -

Amendment, 32
NRC Question 2.17
Although this section contains descriptions and éﬁp]anatjong of
the "kinemat%cs of structural behavior in the south-central California
region..." contemporary seisnic acti@ity'is not fully expiained. ‘Also,
\Je-do not.agree with some..statements given as.féct. For example, on
.page‘Z it is séated,as fact that the 1927 M.7.3 earthquake occurred

on the Lompoc fault. This is not fact but a highly controversial
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. assumptioﬁ. Item 2aon‘page 2 of this amendment iﬁdicates that the
Lompoé and SaniAndreas are the only fadits in the,southernWCoast Ranges
that "tef1ect substantial 1ate Quaternary surface deformat1on " As
defined on page 3 of this amendment, “"substantial® c]early 1nc1udes the
_San Simeon fault, Hh]Ch as stated on page 7 of th1s review may be

" coupled with the Hosgri fault. The attempt to explain the 1arge‘
magnitude by using the logic that'the Lompoc fad]t is in a transition
zoﬁe betﬁeen the Coast Ranges'and Westetn Transverse éanges applies

to qther faults in’ the’ zone including the southern part of the'Hosgri

fault.

* Amendmént 34

" NRC Question 2.21

The maximum credible earthquake of 6 ]/4 - 6 1/2 on the Hosgr1
fault zone used in this section to derive peak site ground acceleration
is unacceptable becaQ§e'as stated previously the 1927€earthquake with, .
a magnitude 6f 7.3 cannot be ptecluded from taying‘occurred on the
Hosgri fault. Although-we believe that the 1927 éarthquate should be
‘used to estimhtg the safe shutdoﬁn earthqhake, fault 1ength-magnitude
reiationships have also been considered. The uncerta1nt1es in these
re]at1onsh1ps and the assumpt1ons involved in the use of them are well knoun
Neverthe1ess,we may cons1der thqt the Hosgri fault is about 90 m11es
(144 km) long, or even greater if it is coextensive with the San -
S%meon fault. The part of_this total length that may rupture during
gh earthquake {s highly conjecturgl, particularly in view of the complex

tectonic style of the faults in question. However, using a reasonable
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factor for continuous rupture along a discontinuous zone of deformation,
in our 1udgm°nt, it is prudent to consider magnitude 7 as a p0551b1e'
ninimur maﬂnitude based on this criterion above, exclusive of the
conSideration of the 1927 earthquc/e

Recently some earth scientists in Ca]ifcrnia have discussed the é
possibility *hat the Hosgri fault zone not only may intersect or be
coexten51ve with the San Simeon fault, but that the San Simeon fault
i nmy ‘connect with the-San Gregorio fau]t presumably in the vicinity of
rnntere/ Bay. It is argued that these three faults could comprise a
wsystem that may make it capable of generatind’a magnitude S'earthquake..
Availatle data, although incomplete, do not suhstantiate this inferred
system of faults in the sense that it is a long linear fau]t along -
;which major movements are occurring and, therefore, is capable of a
magnitude 8 or larger earthquake. _ |

T It is meil kncwn that earthquakes withiinstrumentaliy measured ..
magnitudes of 8+ genera]1y occur along major discqntinuities‘that may
be either subduction zones or transform faults. In western North America

the only such discontinu1ty recognized is the San Andreas fault.

Hot only is there no record of a magnitude 8 earthquake on the offshore M
system, but 51gnificant cifferences in tectonic style exist between

that system and the San Andreas fault, which strongly suggest that the
great length of rupturipg associated with nagnitude 8 earthquakes’on

strike-slip faults would not occur. These differences are outlined below:
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’(1) ’As stated previously, an in£erpretation th?t the San Simeon
{ntgrsec;s the Hosgri fault zone offshere hetween Cambria and Point
Estero‘cannot be péecluded. Such an intersection would permitia nearly
sﬁraight)}ine continuation of the Hosgri zone. Hoﬁéver, interpretationq '
'Ey'H$skinS'and"Griffiths, the'app1icant, and“wagner all show'continuation
of the Hosgri zone or branches of ftunorth.of any postulated intersection.
If the San Simeon fau]t‘dqeg not intersect the Hosgri zone, theq they are )
en'echeloﬁ to each other as originally interpreted by Hoskins.and Griffiths.

The. tectonic style of this area, therefore, is one of‘branching or

=

en echelon faults.

kZ)‘ Data on the éelationship of the San Simeon fault to the San
Gregori6 fault have not been provided by the épp]icant nor were they .
_réquested. The Hosgri fault zone 1is cgmpriséd‘oﬁ many discontinuous,
anastomosing, and en echelon'faults as interpreted by'both hagner and

HcCu]]th, and the app]ﬁcant. ‘Relationsﬁips between.Hés zones abpear—'

) to‘be_simi]ar to the style of faulting in the coasé ;anggs: ﬁn anastoﬁosing;'
en éche]on“pattern unlike that of the San Andreas fault B

Offshore faults north of Point Piedro Blancas do nof form a single
continuous fault. Greene and others (1973) show the San Gregor{o fault
-Hconnecting’with the onshore Palo Colorado fault no;théasf of the Sur-
Hacimiento fault zone. Furthermore, the San Simeon fault if projected
' northwest.immediéte]y off§ﬂbre is truncated by théESur-Nacimiento zone
(Crows1l, 1975). These relationships appear to preclude any similarity

to the continuous style of the Saﬁ Andreas fault.
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(3) ‘The Hosgri zone and the San S%mesq fault are cons}dered in this
review as part of the San Andreas system of faults. Th{s interpretation
is made becaqse (2) of ‘evidence of lateral movement aleng the Hosgri
'fau1t zone and the San Simeon fault, (b) these faults like coast range
. faults are subparallel to the San Andreas %aqlt,‘and (c) the regional
stress field responsible for the plate boundary movsmentseconcentrated
along the San Andreas fault may reasonab]y be expected to cause lateral
" movement on subparallel faults. Much geo]og1c and seismologic -evidence,
Ihowever, shows.thas the major plate boundary movements are oscurring
on the San Andreas fault. Specu]at1on that the mador movements .-now
occurr1ng on the San Andreas fault should transfer tens of miles to
another part of the system, which 1s discontinuous and nonlinear, within
a few decades or perhaps severa1 hundred years cannot be supported with
available geologic evidence. '

(4) Thg Hosgri fault zone and San'Simeon-fau]t are recognjzed as.

‘the eastern boundaries of offshore basins withwlsrgq vertical displace~
mentslﬂgThe gvidence for this is compelling, and the presence of the .
.basins is reason for exp]oéation by o0il companies. - In our review we
-have not disputed this evidence, but anued that the displacement on
these basin-bounding faults in the current stress regime may have a
large component of lateral displacement should an earthquake occur on
;them. These faults apparent]f do not form crustal plate boundaries
whksh'suggest that both their length and depth are not of the order of
plate boundary faults and probably would not support'earthqﬁékes as

large as those that occur along crustal plate boundary faults.
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The suggest1on that the Hosgr1 San Simeon-San Gregorio faults
compr1se a system capab]e of a magnitude 8 earthquake is a 1eglt1mate
and serious quest1on, which has been considered since discovery of the
'Hcsgr1 fault zone by Hoskins and Griffiths (1971) It 1s our current
. Judgment, however, based upon the data in the FSAR, data 1n the 11terature,
some work in progress within the USGS present concepts of earthquake

source areas a]ong the west coast of the U.S., and the arguments given
above that such faults have not been demonstrated to be capab’e of generat1ng

magnitude 8+ earthquakes

In essence . the Hosgri, San Simeon, and San Gregorio faults, even
if parts of a common zone .of deformation, have the dominent charecteristics
. of subsidiary faults -within the San Andreas system. Such subsidiary

tau]ts have no record of or estimate of earthquekes larger than magnitude. 7.5

A}

on them{l

Conclusions .. ..

-
-

. Although the FSAR includeska considerab]e'amount of new information
and analysis, the only change that can be made in the original conclusions

transmitted to the NRC on Jenuary 28,. 1975, is to be more specitic in

”our«estimate of the design basis earthquake. This is based upon the
fh]]owing facts and jndgments “
1.' The Hosgri fault zone is more than 90 mlles long and may even
be tectonlcally coupled to the San Simeon fau]t as they are w1th1n 2.5
miles of each other and.both form parts of the.eastern boundary of the

Santa laria basin.
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"2, Marked'changes in thickness and signature of acoustical units

across the Hosgr1 fault zcne 1n several profiles indicates ev1dence of

lateral s]1p. Th1s was noted in our review of January 28, 1575, but such

"changes are even more ‘abundant in the prof]1es of Amendment 31. Right

lateral movement is reported for the San Simeon fault. These data

suggest that disp]acements on the Hosgri fault are related to the highly

- active San Andreas plate boundary system.

3. The length of the Lompoc fault appears 1ncompat1b]e w1th the
magn1tude of the 1927 earthquaPe ’

-4. The Hosgr1 fault is closer to the center of the estimates of |

’error of both Engdahl and Gawthrop than any other fault. It is therefore '

a possible source of the 1927 earthquake.

5. Questionable evidence related.to vertica] displacement on the

Hosgri fault in -the epicentral area of the'lgzﬁ'earthquakes does not

eliminate it as a source. Surface rupture is genera]ly d1scont1nuous and

:1f lateral slip occurred, it probab1y wou1d not bé detected. Offset of

"the ba;e of post- U1scon51nanhsed1ments and probab]eﬂfault1ng of them is

evidence of post-Pleistocene movement. ' o

For the above reasons and discussions given in the review, we
conclude that the ]927 earthquake could have occurred cn the Hosgri

fault and that a s1m11ar earthquake with a magn1tude of about 7. 5

"could occur in the future\anywhere along the Hosgri fault. -
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6. We recognize the suggestion that the h.sgri, San Simeon, and

fSah Greborio faults may comprise-a system capable of magnitude 8
‘ earthquakes. Tt is our judgment, however, that these faults are sub-

' sidiary faults within the San Andrea5~system and such fau]ts have not

been demonstrated to be capable of magn1tude 8+ earthquakes
" 7.. Ve repeat our opinion that, for s1tes within 10 km of the
surface express1on,of a fau]t, the description of maximum earthquake

ground motion by means-of a single acceleration value ﬁay not be an_

appropriate representation.

Consequent]y, we feel that an appropriate earthquake for this

.-s1te should be descr1bed in terms of near-fault horizontal ground mot1on.

“'A technique for such a descr1pt1on is presented in the Geological

Survey. C1rcu1ar 672 entitled “Ground Motion Values for Use in the

,Se1sm1c De51gn of the Trans-Alaska P1pe11ne System" (Ref. 4). It is

our 1ntent1on that the ground motion va]ues as exemp11f1ed by Table 2.

"Near-fault hor1zonta1 ground not1cn" of Ref. (4), for magnitude 7.5 be

,used 'to form the bas1s of a description of the earthquake postu]ated

to have the potential for occurring on the Hosgri fault at a poiht

nearest to the Diablo Canyon site subject‘to the conditions placed

_.on these ualues'in Ref. 4. . The earthquake so described should be used

in .the der1vat1on of an-effective engineering acce]erat1on for input

1nto the process 1ead1ng to the se1sn1c design ana]ys1s

S~
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It is intended, also, that this poteatial ¢xrthquake be considered

in addition to all earthquakes considered previously.by the applicant

during the construction permit review process.
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an operating license to the Diablo Canyon plant

until actions are taken to strengthen the

foundation against potential damage from
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O eoo, 6, cL, soL, PA, SECY

3 signature block omitted

D Return original of incoming with response

¥ For direct reply* SUSPENSE: May 12 L
[J For appropriate action ‘ Rec’d 04 O) i
O For information Date.;;.W '};
O For recommendation : Time ,:&.L&;—Lw

Remarks: B Logged Ex Parte. Origimaml to Docket
File. Cy of incoming to OGC, PE, Secy, PA.

For the Commission: \\M\\-;

, "Send three (3} copies of reply to Secy Mail Facility

NRC-62 ' , ACTIONSLIP



e

[
=
.
. .n
- . .
Y o
-
|
- .
\
[
N

.
LI §
.
o 4 "
.
PRCAR AR
n ~
P .
» - -
I
.
y .
8 . -

W, '
PSR

© Greprn >
v
PR v
BTN

-
. .

v oz

Ly

¥
£ - ~ 7
s " T !
_ LI
‘ .
L] -t \‘7
, LI ST
R L ” "
FOCIE W +
n
B e,
% M v P
ot N B
| JUF I
e
PRI +4 Lat
oo
. -
< A 1
Y e N
2 e,
! "; -
Ut 30
*
'
L
. . 1
A i I s
H T ' .
-~
.
3 . "
-
-
M
’
- .
L B

TTE e gn T W




7358 Breen Street

March 30 76 : ‘ _
Rikey Thmie  €O6Y5 .-
William A, Anders, Chairman '} | H o o

Nuclear Regulatory Commission
Washington, D.C. 20515

Dear Mr. Anders:

It was not until a recent article in Time magazine that -
I became aware that of all the disasters that could be
caused by a severe earthquake, none would be as horrible
as the destruction of a nuclear power plant. The rup-
turéd plant would release radioactive particles into the
air. Ks a result, a colorless, odorless cloud would form
and contaminate everything in its immediate area, pois-
oning the land, killing ‘hundreds 'of people, and causing
cancer to the survivors. N
I understand that your agencdy in the past has enforced .
striect regulations to avoid such a catastrophe. All: -
atomic power plants located within an earthquake zone
must be constructed to withstand the greatest shaking
ever recorded in that particylar.area.

In 1971, geologists from-Shell 0il Company found an un-
detwater fault.that runs only 2% miles west of the nearly
completed Diablo Canyon power plant on the California
coast. The only faults that were thought to be in the
area prior to construction of the plant were the San
Madreas fault, 45 miles inland, and the Rinconada fault,
some 20 miles away. So the engineers designed that plant
to survive a quake that would register at 6.75 on the
Richter scale. The Hosgri fault that was recently dis-
covered is believed to be the cause of the 1927 earth-
quake that was estimated to be 7.25 on the Richter scale.
Following the guidelines set up by the NRC, the Diablo
Canyon Plant is not designed with a sufficient margin of
safety that would survive a serious jolt in this area,

e

4Ag chairman. you should see that the NRA delays granting
73, SPEERTSRE LSRR Hoth o heR Lo By R AL LaThE. BRbEREs .
T@ere must be no compromises made when it comes to en-
vironmental safety, even if the result means higher elec-
tricity rates to consumers. Your agency should continue
to promote nuclear power plants that are both economical
and safe. If these two factors cannot be maintained at







. at“the same-time, this type of energy should be discon-~
‘ “ tinued. Appropriate action in this specific instance ‘ “ "
would reassure myself and other citizens that the NRA is H !
a respon81b1e agent of the peoples interest . Ce

s ) - ’ ¢
.
:, .
) . ‘ C s AT
W . .
. . , i . W e
R S. l = . s mex, ' .
. " . \ Lo .
incerLy yours, o . " N
. » « Q | LICRAR IR
" . ) ' S SECRAN 4.«}:_'
B ' i 4 : S ‘ il 4 T
. i . - -
, - .
) o Y- S A ) K Y o
Loy ’A F} 1 ] B el a PR L
Tt . # X Yt e R
: T - » " M . ~ i B i . 3
.- i J - e o .
. . ames A, Mack: - LIPS
» ey v e i - DR LN o - 4
% .
. N . - B Ta
- .
L3 A i4
, £
> 4
. 3 .
5 e
4 - r
. .
¥ Y W o
- 3 £ N |
«?
- r *
o v - ’ P
. .
; ] !
I3 . N
»
s
|
“" “v v I
P, . '
L3 - »
p +
B
3 "o
i - < .
5 {
’
[ -
g,g "
. -
v »
D'\
¥,
i1
3
.
b
-
-
K
~
'
{ -
« L3
.
L3 . « '
.
- o .
N * .
- .
. . e
s - s .
[
-, . F Ve
.
3 . . N
;’ - Lt
N K
¥ ' :
"5 - "4
3 a » 4 *
P\ . K
* - - -
. .
¢ J s
N L N s s
v >
.
.
‘.
»
v
R .
£
”
- 1]




.
\

’-

Rty



