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¢ fusmary

On July 28 end 29, 1970, Regulatery represent itives and their someultants
from USCS sod USCACS, Dr. Page Fepresenting the ACRS, the writer, plw
the applicant end his semsultants Coured the olte aves ond met is the Lee
Angeles offises of the Bouthern Californis gEdisen Compeny. Bpesial stten-
tion wes given to the sxposed festures of the Caristisnitos Peult which
runs within 3/4 mile of San Onefre Dait | end even cleser to Buits 16)
(and & & 3).

Exaninstion of the overleying terrace deposits st lLecations slong the
feult sbout 16 miles merth sud exe mile south of the site dndicate that
the fault provhbly hes not meved since the tarvaces ware éeposited. These
doposits ere st least 32,600 years old, esserding te carbos dating techoi-
ques .

Attempte by the spplicent te mep the offshore extension of Christisnibes
end to velate sther offshore faults with the sctive (sspable) Newport-
Inglewood and the fnsstive (imcapable) Pelican Rills feults to the morth
were velatively unsuceessful.

The applicant was Pequested Ro!

1. Provide more Luformstion te suppert his sonclusisn thet
Caristisnites hed not moved mote then emce Ln Che past
500,000 yoars.

Provide wore Jwetification that the sarbon dating semples sre
truly representative in age of the deposits owerlaying Caristianitos.

Provide wndervater sounding date, inclwding soms preprietary
oil company date, for the reviev of Regulatory and USGS, S0
aseist L evalusting the waderwater fault axtensiens.

Peternine and juwstify the plamt sccelerations to be expected
et the site Ln the event of Magnitude 8.0 quaks en mearby
wndervater Fault "A", vhich may be an ewtension of the Bewport-
Inglevoed Fault.

mcmmmmummcmmu&-

pubuit & etep-by-step n—n'y of how e meets the mo‘ '
pefsmic piting eriteria (Marveh, LP69). .
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PRL/BCE Meeting Suly B3, 90

Yisit to Site gnd Burrounding Arese, Jduly 38, 1970

The group making the site Cewr fe:lufed representatives of BEL (Birwel
end Cardone), BRS (Minogue), Bamss & Meore (Fisher, et al), UGS (Balks
and Yerkes), DBCLGS (Murphy), Marime Advisovs, San Dlege Oas & Flectric,
southern Calif. Bdisen (Orteps, ot al), and ACES (Page ond Bard).

At _Plang Trabuge

An exposure wes erested wsing bulldessrs o & hilleide sbout L6 miles
morth of the site. The Christiemitos Fault amd everlying sédiments were
exposed at thie lecation. Bating of the terrace was through the wee of
wood frageents taken abeut 20' sbove the base rock-terrace Lonterfecs.

Pr. Page noted some gravel in the feulted sone vhich was mot sasily e=-
pliined. We also questionsd hather gthis fault was actually the Chris-
tianitos. The applicant expieised confidence that they were sble to feol-
low it from the scesan te this sxposure.

At the Besshors

Yhe Christisnitos FPewlt intersects the socastline about & uile south efthhe
Sap Onofre site. it thie point the applicant bad sxceveted for ¢ langth
of 680" along the scastline te exposs the sontact botwser feultsd bese
rock and overlying terraces. Though slides had oecurred which covered
pome of the exposurs, the terraces here, as st Plane Traboesoo, appeared we-
disturbed and centiouwous. Ia the faulted soos, it was apperent that the
rock oo the east side had slipped wpward velative te the weet side. In»
fact, the San Matee sandstome om the west side was not io evidence ou Che
sast side and apparently has been coupletely eroded away lesving snly the
lower level Caplstrame formetion exposed. (Wete: Photos of this ares wre
takeo by the USGS sttendees and will be evailable ko the ACRS .)

The group aleo visited and was shown the location from which marine semples
(shells) were taken for carbon dating the tervece Geposite. This arves fs
sbout 4§ wiles down eeast from the sits. '

eting Lo fie 1 14f. 1

The attendance wss wueh the sams 89 Che previous day's plwe Br. ¢. Bousner,
4 sonsultant ke BCEK.

In recponse te DEL'g previous guestioos oo the potononu-ﬂoﬁ of the
San Ovefrs site, SCE provided the handout, Atteshment ¢1, e this '?”“
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BRL/SCE Meet ing

he contents of Lhe attocheent ave!

5. A veviev of the Christianites Peult ptw‘y toc Lud ing h-.n
displacanent snd ags det lng. ‘g

kI, Ammur-xuumumuwuom:m
fsulits.

I11. Gan OGmofre Peult study as felated go ARC Geclogic and Selsmis
Critaris of Narch L1969,

IV. Cemparison of the Sen Oweire Lavestigation ¢t the Bolse leoland
study .

V. Potentisal for exwhore end offshore landslides whish sould affect
the olte.

¥i. Offshore eil leaser and poteatial pubeidence.

Riecwsston g9 Fart 1

Pr. Page questioned the basls feor semcluding that the fault hed net moveld

were than smee Lo the lost 300,000 yuars. Yhe applicant otated thet Chare

s no pesitive evidence that multiple movements have ossurred. The 900°
vertical displesement in the PRAR should have bsen 90' sscording o J. Smith

of Converso-bavis. The Sen Meteo formatisn om the weat oide of the fauit f»
thought to axtend 10’ below the send Leve! ot that point. This gives & 80'
thick layer of Sem Metes. VFrowm this Chey assumed ¢hat Che wertisal dhphu
ment sould mot have been mere tham 90°, ¢

In summary, the amount of displacement fo tbu.ht to be 0o more then 100 « 300'
and s mot of the ovder of thousands of feet. Pr. Page agresd vith the probable
displacement but peinted eut that wmuch larger displacements goyld have escurved.
T™he snswer to this question is not easily por ebvicusly attainable sinee the
amount of past Esulting erceion of the Caplstrano fs mot known. Mr. Yerkes
UBGS, asked for more detelled (nformetion om the specific location of the Ol‘
warine samples. All agreed that an additional bore hole o determing better
the thickness of the San Mateo would give & better fix em the mintmss amoust

of displacement experienced, elthough this would vot help ia evalusting the
maximm displecement. If the displacement Lo 500' or more, méybs one would
have Lo assume more than one wovement fu 500,000 years, sccording to Verkss.
Nioogus cbserved that @OC's feellng Ls thet lack of evidence for -ltl'h move-
wsuts 1s wmet wumo that -m.u !wltln; has mrn‘ Y ;
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PEL/8CE n-u-. ebho duly ;l. 1), ]

Br. Page sshed Lf there woo any consistent lecation of the Christimites
fauit with lessl topographic festures (always st the base of hills, e.3.).
Apperently the fault passcs wader weryliig tepographiz festures emd Lo wery
bavd o trass.

Rlesussion en Part 11

PCE has in Lts posdession eenfidentisl Mebil O1] snd Pesadard O1) duta
vhich canmot be made part of the public record but which sre evalleble
for fnspestion.

* Though the applicant hese sssumsd Chat the Bewport-lmglewood fault comnests

with the FPault "A" shown in the PSAR and in Attschmant 1, there 1s ®o
elasr-owt evidence that this coumection exists. In fest, Lf Ghe Newpset-

- Iaglewood fs extended lissarly, it goes farther te ses them Peuit ™A™,

ttempts o Sollov the extension waing & 30,000 jeuls sparker wxit were whe
ousoessful. If Veult "A" evanests with the Pelisen BHill fault, Pault “A"
has not been mstive for hundreds of thousands of years. Bbut, this relatisce~
ohiy sonmet be shown elther.

As & desige basis, the applicant hes sosumed thet the largest amperisnced

ahe on Novport-Inglewood feult (eg. 6.3) Lo vatoed o 7.9 and Lo moved

00 o point en Feult “A" eppesite She pismt. This gives 0Lg 0t Che oite. .

The applisant eseumes J0%hg for the BBE. Rowever, por Ortegs, the Sam Ouefre

2 6 ) prejoct menager, they sanmot sseume that FPault “A" and Newpert-Inglewood
soumected, though fer desige purposes, the assuapt loas ebewe are made .

ML and their consultants pressed fer wore documsutetion em the age of tervaces
ond the pample locetiocns, and eu the Llovestigetions and stwdies made te look for
smitiple movemsots along Christisnitos Ln the last 500,000 pears. Apparently
wany studies were made which doo't show (n the resord. The spplisant agreed

te provide ¢his fnformstion.

Beviay of Undarveter Bty

There wan ¢ presentation snd discuseion of the dats vhich wes sccumulated
end pubmitted Lo Appendiz 23 of the PRAR. It was mot ¢lear o pome of the
Begulatory aitendecs, sweh ao Dr. Page, thet the fnterpretatisn of this
date would be the same with & different interpreter (Dr. Page vecommended

; privately that the UBGE, whe has upm (Y3 th fleld, losk chnly an e
d the traces). ,
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Pollowing & post-lumch sauews, Che applicant stated that Chelr pesition
os Pault "A".ls ghat if it does wvwm morth Ce Che shoteline , it soumests
with the Pelican Nills Paeult which Lo Lnastive.

. Yhase wnderveter tests esployed "sparkers” amd “soomers”. 'Whe forwer wses
em slectrical discharge which evestes sn 00 100 cpe sound weve which
Souaces off the scesc bottom and off intarfeces of materiale with #iffevent
dorwities wader the scesn botteom. The "woomer” sctustes so alwmioum plate
slectromagnetically which generates & higher frequency sound (300 - 8O0 eps)
whish gives better resolution but lewer peustration. ;

1o summary, Fault "A" sannot be treced any ferther morth then four wmiles
south of Dans Pt. (Dans Pt. Le—~— 9 miles from the pite).

Comperipon with Bolse Criteris

The applicant peinted out the differences between Sam Onefre aad Doles;
toland vs neo-islend site, and metropoliten ve neu-metro site. Ve mais
pimilarity Ls that they are both nuclesr plents. o, the applicamt son-
cludes that Boles criteria do wet mecessarily apply ot Sas Onefre .

desalerations 9 W
o+ .
Murphy questionsd the spplicent's statement that & Megnitude §.0 guake st
$ wiles from the site would give 50Lg et the site (this stetement spparently
was mede only orslly). Murphy felt that the 0L 1s & lov swmber for this
assumption. Fisher soted that even Megnituwée § quakes éouv 't Wmoek deoe
‘buildings as evidenced by the Sam Fran:isco bulldings left stending after
the 1906 estastrephe. Murphy suggested more Justifisstion for the PEAR
walues.

Sauean! Fretection

#CE's sonelusions bere are the seme as with Dui: 1; the plant Ls protected
te +26' MLW. Murphy cautioned that there mey mot be agreement o this
point et this time. Though the 38' MLV may be scssptable, Murphy stated
that this has mot been jJustified.

arison ¢ t 9 e
an 1 i

the applicent Ls te bubmit & SPuamary o= this pub jost. !\o B o i) u'ﬁ
" oxpend oo the ressarches done be Justify their sonelusions . :
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Besvletery Lawene
,ix. Bivhal sshed for commnts from the attemdses on the folloving quest fons:

1. ¥he Christisnitos fault s wot capsble « Br. Page agreed. Salts
nesded more lnformation, poesibly o the wondervater dates Lo assure
Ghat Chrfstisnitos doss mot commect with Bewport-logleweed snd fa-
eluding confirmation of the ancient age of the fault.

Is Fault ™" ¢ continustion of the Christisnites Fault! 4 sonsencws

Was thet the vaw sparker dats should be evalusted by experts Lo thet
line.

ks Fault A" en extension of Newpert-Inglewood! Br. Page felt that
there 1s no evidence ot hand Lhat it connsets with sither Bewport-
Inglewood or Pelican Rills faults.

6. %s Pelican Hill Veult toactive! Yerkes agreed ae €id Bales,
fine! Pleguseion with Applicast

Mr. Birkel ltsted the areas io which more (nformetise should be previded.

Attoshmant

Summary of buggested Items for Discussion
w/Brief Abstract re: Scope of lavestigetioo
end Rassons for Conclusions
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11 O 0FRE NUCLEAR GENFERATING STATION
UNTTS 2 AND 3
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In the July 15, 1970 meeting at Bethesda, questions were asked which require
mere detalled answers than provided in the PSAR, Following is a summary of
suppected items for dscussion with a brief abstract concermning the scope
of the investipation and reasons for ou. conclusions,

T. A review of the Cristianitos Fault study including length, displace-
rent and ape dating.

A. Ape Dating of Terrace Deposits

Studies by Southwlck, 1928, indicate the earliest movement on

the fault occurred in post early Pliocene time with the major
moverent occurring middle to late Pllocene or early Pleistocene,
depending voon the age of the San Mateo Formation, The most recent
movenent occurred prior to deposition of the Marine Terraces vhich
are considercd at least 70,000-130,000 years old, based upon the
approximate terrace shoreline angle elevation of 75 feet, Oral
communication with Dr, B, J. Szabo of the U.S,G.8, in Denver con=-
fipmed that the terraces in the area of San Onofre are 70,000-130,000
years old, bused upen Thorium-Protactinium Meani librium determina-
tions cn saples cellected by J. G, Vedder of une UeDeGeSe

Shell samples obtained from the Marine Terrace section about 4,5
miles south of the plant site indicated an age greater than 33,000
years, based wpon Carbon =14 Radlometric dating,

B. Displacement of the Cristienitos Fault

The Cristianitos Pault exhibits no evidence of two or more move=
ments at the gromd surface in the last 500,000 years, %he only
data surresting the possibility of two or more movements in the
last 500,000 years on the Cristianitos Fault is the fact that 900
feet of Plic-Plelotocene San ilateo Formation exists at the plant
site west of the Fault, but there is no San Mateo Formation ime
rediately east of the Fault at the coest, This could suggest at
Teast 900 feet of vertical displacement on the Cristisndtos during
Pleistocene time, essuming that the base of the San Mateo Formation
is nearly horlzontal or dlpplng eastward.

Althoust datn are incomplete and the stratipraphlc relationships
are coplicated by at least two unconformities, the following
cbservations armue apalnst the larpe displacement sugrested above,
and support an estimate of about 90 feet of vertical displaccment
an the Cristlanitos Fault at the coast:

1. The base of the San Mateo Formetion is not horizontol, but is,
rather, an irrerular sloping surface ileproseating an uncdn=
formity between the San Mateo and the Capistrano Formaticns,

ATTACHMENT #1
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This surface penerally slopes dowrward from the vicinlty of
the Cristianitos Fault toward the southwest and the plant site,

Maximum observed vertical separation of the wper surface of the
San Onofre Formation (the oldest rocke an both sides of the
Fault—=Mddle Mocene) is aout 400 feet, (This surface is
also an unconformity and is a highly irrepular surface, Al-
though the actual separation may be somewhat more or less than
400 feet, 1t exists at least 2-1/2 miles inland.)

Maximum ocbserved vertical separation of the unconformity
between the San Mateo and Capistraro Formations (a Pliocene
surface) is 250 feet, (This separation does not extend com-
pletely across the Cristianitos Fault, and the total separation
my be more than 250 feet, but not much more because of the
inclination of the unconformity. This separation exists at
least 3 miles inland.)

The thickness of terrace deposits, the helght of the cliff and
the slope stability conditions at the coastal exposure of the
eristianitos Fault could have resulted from a total vertical

displacement on the Fault at that point of only about 90 feet,

Offshore peonhysical exploration did not disclose a seaward
projection of the Cristianitos Fault longer thon a few miles,
supresting that the Fault, and the displacement thereor, dles
out seaward,

The offchore seismic profiling data suppest a seaward-sloping
uneonformity vetween Caplstrano and San Maleu Formalions ai
ghallow depth, a short distance offshore, indicating a thinning
of the San Mateo Formation in the direction of the Cristianitos
Fault,

A water well log in the San Onofre Creek basin about 1 mile
inland and 2400 fect west of the Cristianitos Fault indicates
the wneconformity between the Capistrano and San Mateo Formae-
tions was encountered at approximately 115 feet belov sea level,
further indicating thinning of the San Mateo Formation toward
the Cristianitos Fault,

Lensth of the Crictlanitos Fault

The Cristianites Fault is approximately 25 miles long on land., It
has not been traced farther north than about Aliso Canyon by the
Califomia Division of Mines and Geology and the United States
Geolorical Survey, The seaward extension of the Cristianitos Fault
dles out within the arca of investipation, The total length of the
fault is approxirmtely 28 miles,

Orientation of the Offshore Extension of the Cristianitos Fault

Seismic profiles south of San Onofre reveal that the Cristianitos
Fault does not oroject offshore with its terrestrial NiW=-SSE strike,
Boomer lines Bell throurh B=7 and Sparker profiles S=9, 14, 20, 22,
25, and 26 (Appendlx 2-8, Flpure 1) crossing the projected sub-
marine extension of the Fault dld not reveal any structural breaks
that could be interpreted as the Cristianitos,




However, southwest of the seal-cliff exposure of the Cristianitos
Fault, a distinct chanpe in acoustic appearance and an increase in
effective depth of seismic penetration from about 700 feet to about
1400 feet on Sparker profiles, S=21 and S=26 (Appendix 2-B, Fipures
1 and 10) indicate a sipnificant chanse in sedirent lithology that
trends nearly parallel to the coast. Such a chanpe in terrestrial
lthology occurs at the Cristianitos Fault where the San Mateo and
Capistrano Formations are juxtaposed by normal faulting (Converse,
Davis and Associates, 1970), and this offshore change 1s prcbably
the Cristianitcs Fault,

The Sparker profiles, S-21 and S-26, parallel the coast, They are
believed to have been run within a disturbed zone of a fault,

labeled "D," (No Sparker traverses crossed normal to Fault D,

s0 the width of the disturbed zone or the exact location of the axis
of the fault was not determined, Shallow water depth (less than 40
feet) hampered data acquisition across the fault and subsequent
analysis of the selsmic profiles,) The disturbed zone, labeled Fault
"D," 1s interpreted to be the seaward extension of the Cristianitos
Fault, Thus, the submarine eentinuation of the Cristianitos tums
to the southeast and trends subparallel to the coast. The lack of
evidence of faulting on Sparker records crossing the NiW-SSE off-
shore projection of the Cristianitos confirms that it doez not strike
dlaronally across the continental shelf. The Fault trace must bend
to the southeast or terminate just seavard of the sea-clifl exposure,
The attached cross-section indlcates the generalized frological
interpretatlan of the oflshore sparker data,

A brief review of confidential Sparker data provided by an oil
carpany supports this irterpretation, Sparker profiles south of
the plant site which eross the submarine fault projection reveal
no evidence of faulting that can be correlated to the Cristianitos
Fault, These profiles were recorded to within one-half mile of the
beach, Therefore, any secavard extension of the Cristianitos must
curve to the southeast and dle out -.ithin a short distance.

E. Distance betwecn the Cristisnitos Fault and Units 2 and 3

The scale on the PSAR peolopy drawing 2.9-2 at 1" = 400! 4is
incorrect for the reduced drawing, Unit 3 is approximately 2,600
feet and Unit 2 is approximately 2,900 fect from the ncarest trace
of the Cristianitos Fault,



II. A Review of Fault A and Its Relationship to other Nearby Faults

A.

Possible Northerly Extencion of Fault A

The study of offshore Fault A centered around its possible northerly
extension onshore at Dana Peint or Lamma Beach or an 18-mile pro=-
jection to a possible seaward extension of the Newport-Inglewood
Fault in the vicinity of Newport Beach or other faults such as the
Pelican Hill Fault or the Laguna Canyon Fault,

Because of the poor Sparker data between Dana Point and Newport Beach,
it is impossible to determine with any certainty the structural rela-

tionship of Fault "A" with either the Newport-Inglewood Fault or other
faults along this porticn of the coast.

Between Dana Point and Newport Beach, points of posecitle faulting at
the edge of the shelf were noted on the Sparker records. However,
record quality in this region does not permmt much confidence in
either the determination of the existence and location of a fault
of the correlation of the feature to adjacent Sparker traverses,
The possible fault crossings are indicated by the dots on Figure 9
(Appendix 2B); the questicnable correlation of the fault trace is
shovm by the "dashed-questionemarked line," This interpretation was
mavoldably blased by the proximity of the fault ercssings to the
shelf edge and by the locations of the Newport to the north and
Fault "A" to the south,

A brief review of supplementary, confidentoll Sparker data from
other sources also rewvcaled very poor record quality between Newport
Beach and Dana Point, The additional data provided little assistance
in resolving the relationship of the faults in question, However,
zones of pesslble faulting were noted at the shelf edpe énd on the
eentinental sleope. The il company data is avallable for review by
AEC staff but cannot be suwmitted for public record because of its
proprietary nature,

In summary, the relationship of Fault "A" with the Newport-Inglewood
Fault coula not be resolved because of poor record quality due to
the peology of the arca, A possible connection or intersection of
the two faults is undeterminable with data used for this shelf
structure investimation, Additional geophysical studles would
probably be unproductive,

Another fault that is 2 mor» likely correlative with Fault "A," an
interpretation permitted by the offshore Sparker data, 1s the Pelican
H11l Fault, The Pelican Hill Fault has the following characteristics,

1. It is a nerthwest trending fault lying between the San Onofre
Nuclear Generating Station site and the Newport-Inglewood Fault;

2. It jJuxtaposes rocks of Middle to Upper Mlocene age;
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3. It is overlain by nonmarine terrace deposits at Emerald Bay,
and by marine terrace deposits at elevation 600 feet (probably
several hundreds of thousands of years old) at Pelican Hill;

4, It originated during Middle Mocene time and does not displace
strata of early Pliocene Age.

If Fault "A" is correlated with the Pelican Hill Fault, which is
likely since it lies east of the Newport-Inglewood Fault, then
based an the abowve characteristics, Fault "A" has not displaced
the ground surface in hundreds of thousands of years,

B. Possible Southerly Extension of Fault A

The linear, continuous trace of Fault "A," its disturbed zone, and
its northwest-southeast strike suggest that "A" 1s a structural

feature vhich could extend to the southeast of San Onofre.

Fault "A"

was traced approxiliately 10 ndles south of San Onofre to the southem
Hrmit of the area investigated,

A brief inspection of confidential oll company Sparker data indi-
cated possible faulting at the edee of the continental shelf south

of the study area.

Sparker profiles beyond the southem limit of

the survey area from Oceanside to Cardiff revealed zones of possible
faulting at the shelf edpe, similar to the location of Fault "A"

off San Onofre,
two miles and greater.

Hewever, the examined profiles had a line spacing of
Such foult evidence at the shelf edge off

Oceanside and further south may be attributable to a southerly
extension of Fault "A," another unmepped fault at the shelf edge,
or a serles of short faults, perhaps en echelon with northwest strikes.

Ce Data en Nearby Wanlts

Maxd mum

Nearest Historle Prinelpal

length  Approach Magmitude Sense of

Fault (Miles) (Miles) or Fault Moverent
San Mndreas 500+ 60 8.0 (1857) Right Lateral
San Jacinto 195 b 7.1 (1934) Right lLateral

Elsinore 120 23 6.0 Reverse

Nevnorte 43 30 6.3 (1933) Right Lateral

Inglewood (on shore)

"n" 17 5
Cristianitos 25
(on
shore)

Unlown Unknown
Unknovm Vertical
Normal

Displacement

25 mles in Tertiary Tin-
15 miles total

1000 feet horlzontal
(right lateral)
5000 ft. min, vertical

3000 - 5000 feet hordi-

zontal, 4000 ft. vertica’
vert, separatlon 200 ft.
Plio-Pleistocene contact

Unknown

5000 ft. max, at midpoint
90 ft, at shoreline, 1Mo
moverent in at least
70,000-~130,000 years
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No atterpt was made to determine the maximum potential earthquake magnitude
for any fault since there 1s no factual basis for such predlctions,

D.

These data show, as indicated in Appendix 2A of the PSAR, that
maximum recorded mapnitudes and total displacement generally
decrease on northwesterly trending faults in relaticnship to
distance away from the San Andreas Fault.

Magnitude of Earthquakes which Could be Associated with Fault A

On the basis of our geological investigation and experience, it is

our opinion that Fault A is connected with the Pelican Hill Fault.

We consider that the Pelican Hill Fault is not a "capable" fault,
However, we do not have definitive data on the northward extension

of Fault A, We have assured, for a structure of the significance

of a nuclear station, that Fault A has an earthquake potential equiva-
lent to that of the Newport-Inglewood Fault,

If this postulation were correct, we must assume an earthquake as
larpe as, or somevhat larger than the 1933 Long Beach (Mammitude 6.3)
earthquake might oceur anywhere along the Newport-Inglewood or Fault A,
In California, our experience has been that the occurrences of earth-
quakes along any particular geolople structure follows a normol dis-
tribution of mamitude and time. For exanmple, there are no instances
of Mamitude 7 earthquakes occurring unless Magmitudes 5 and 6 shocks
hae sreviously occurred, Thus, we have conservatively assumed that
an earthqueke of one magnitude hipgher than has previously occurred
alony the Newport-Iaglewood Fault could occur at the closest appreach
of Fault A to the site,

Another indication of the conservatism of the assumtion of a
Magnitude 7.3 1s the historical record which has no indication of

great shocks occurring to the West of the San Andreas Fault zone.

From our evaluation of the geology and selsmology of the area, we
believe that this assumtion is reasonsble and conservative for desipn
purposes for the planned nuclear units, The postulated occurrence of
a Mamnitude 7.3 earthquake along Fault A results in Intensity IX Levels
and ground accelerations of less than 40% of gravity at the site.

The final design of the structures in accord with the recommended
desim spectra presented in the PSAR would accomrodate an earthquake
larper than any recorded in the reglon, including the unlikely event
of a maxirum hypothetical Mamitude 8 earthquake postulated on the
Nevport-Inglewood Fault,



ITI. San Onofre Fault Study as Related to AEC Geologic and Seismic
Criteria of March 1969

A,

Capability of the Cristianitos Fault

The Cristianitos Fault has been demenstrated to have not displaced
the ground surface in the last 70,000-130,000 years, The Fault does
not exhibit evidence of cne or more dlsplacerents in the last
500,000 years, and the small amount of total displacerent on the
Fault in the vicinity of the San Onofre Nuclear Generating Station
site sugrests that it occurred during Pliocene-——early Pleistocene
time—its inferred period of major activity, It 1s not associated
with any instrumentally well-determined seismicity,

During its early history » the Cristianitos Fault was comnected with
and penetically related to the Whittier-Elsinore Fault, a "eapable"
Fault by proposed AEC criteria, However, subsequent activity on the
Wnittien-Elsinore Fault has produced a dense pattemn of diverse
faults that intercede between it and the Cristianitos Fault for a
distance of about 15 riles., The evidence of greatly different ages
of last displacerent on the Cristianitos and Whittier-Elsinore Faults "
testifies to the apparent lack of coupling between the two Faults 3
and, thus, they are no longer related in a manner such that the
Cristianitos Fault may be censidered "ecapab le,"

The Cristianitos Fault is not canected to the Newport-Inglewood
Fault, and no evidence is exhibited of a genetic relationship between
the twe faults,

Therefore, the Cristianites is not a "capable" Fault,

Capability of Fault A

Fault A also exhibits no evidence for recent vertical displacerent,
at least since the offchore slcpe was truncated by wave erosion dur-
ing rising sea levels which hawe occwrred since the last glaclal
epoch, Thls fault also lacks nacro-selsmcity,

If Fault A i1s assured to be connacted with the Pelican Hill Fault "
then Fault A 1s not a "capable" fault for the reasons demanstrated
by the characteristics enurerated in Section 1I.A above.

If Fault "A" 1s assumed to be canected with the Newport-Inglewood
Fault, Fault "A" mipht be considered a "capable" Fault, If so, its
"econtrol width" is acproximately 3-1/2 miles, based on the distance
between Fault A and the south end of Fault C, In this case, the
%anlmxﬁe site 1s outside the hypothetieal "eontrol width" of
‘ault A,



IV, Comarison of the San Onofre Investigation to the Bolsa Island Study

There are no obvious differences between the results of offshore
sparker studies conducted for Bolsa Island and San Onofre, The equip=-
ment was the same in several cases, The major difference was that
off San Onofre no pood reflector horizons were indlcated which are
comparable to the "A" and "B" horizons encountered at Bolsa, Also,

at San Onofre the shallow reflectors are in part masked by a thin
layer of sand and cobbles, Bolsa Island consisted of about 150 miles
of sparker survey in a small area while San Onofre offshore surveys
included approximately 200 miles of sparker, boomer, and side scan
gonar surveys over a 33-mile section of coastline., For the San Onofre
study, data was reviewed on an additional 400 miles, which confirmed
the fact that the data for San Onofre was the be't cbtainable using
equipnent avallable at this time, The Bolsa Island study of the
Nevport=-Inglewood Pault supports the location of the possible seaward
extension of the Fault in the vicinity of Newport Beach as shown in
Appendix 2B,

Much of the detailed study for Bolsa Island utilized equipment with
freater resolution and lesser penetration than that used offshore

of San Onofre. The suw-bottom profiling characteristics of the equip-
ment utilized at San Onofre are sumarized below:

Sparier Beomer
Source frequency 80-120 Hz 500-800 Hz
Power level of source 2000=~3000 joules 500-1000 joules
(electrical energy)
Usual penetration below 800 ft. 70 ft,
sea bottom
Depth of shallowest detectable 70 ft, 10 ft,
feolople data below sea bottom
Resclution (thickness reflecting 10 ft. 2 e,

layer for detection)

Minimum throw of fault for detection 10 ft. e ft,




V.

Potentlal for Onshore and Offshore Landslides which Could Affect

A.

B.

the Site

Offshore Landslides

The attached profile shows the ocean bottom profile off San Onofre
out to the base of the continental slope., The drawing illustrates
the gentle bottom slopes of less than 1° out to a depth of about
100 meters. Beyond this point out to depth of about 800 meters
the slope 1s about 5°, The flat slopes and consolidated nature
of the offshore sedirents preclude the possibility of offshore
landslides which could affect the plant,

Onshore Landslides

Landslides are indicated on the gpologlc map Drawing 1, Appendix
2A, One large landslide area occurs along the sea cliffs, 3400 feet
down coast from Unit 3 where Capistrano Formation has been upllifted
on the east side of the Fault, This landslide 1s active but dces
not relate in any way to the plant which is founded in dense

San Mateo sand,



VI. Offshore 011 Leases and Potential Subszidence

There are no oll leases offshcre of San Onofre, Further, it is our
understanding that new legislation by the State of Califormia will
prahibit offshore drilling in this area.

It 1s generally belleved that the oll provinces die out to the south
and that their 1s little evidence to surrest that oil production might
be expected in the future south of the City of San Clemente.
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