FRON Department of Water and Power IEDIATE RELEASK
City of Les Angeles
Bobk Lew MA 44211 uxr. 4724

bDepartment of Water and Pewer engineers teday annewnced the receipt
of tve government reperts whese ceoclusiens are favorsble te the prepessd
ouclear power generating statien cuo_mr Malibu.

Goslegical features of the site fer the $92,000,000 {mprevemest are
cevered (o & repert from the U.3. Geelegical Survey (USCS), while earthquake

cenditions are covered in a repert of the U.5, Coast end Geedetic Survey (UBC&GS).

The twe Federal sgencies wers fequested te make detailed etudies by Che
Atemic Euergy Commission, which plans te held & public hearing soen eu tha
DWF applicetion fer & cenatrectiea permit for the nuclear statien.

Any cepcera ever landslide pesoibilitios sheuld be remeved, accerding
te DNT emgioescs, by the USP® cenclusien that "the bedreck gtelegy of the
goneral site ares end the offshere tepegraphy ss preseatly kngpwn preclude
the possibility of & large nev slide weving part er all of the plant site
seavard ™

The USCS repert alse rates 1s "negligible” the probabilities ef ground
surface movement in Cerral Canyeu, due te fsultiong, for as long as the plant
ls expected teo be i{n existence there,

In its repert en sarthquake cenditions, the USCAGS said pessible shecks
Associated with lecal miner tremers do not require any serieus censideration
i the design of the nuclear facilfey,

On the eotlar hand, in the eveat of & large esartbhquake on the Sen Ancress
fault, &0 miles &way, epecial design previsions are necessary, the rapert
said. The DWF has already incerperated such special features io ite dapign
of the preject, it was stated.

Further {ndiceting the Riyh Cegree of safety previded for in the design
of the nuclear power statien, WP angineers seid that it will be protected
from tidal waves 50 feet high,

Samuel B. Nelsen, NP general manager and chief engineer, expresged
gracification that the USCAGS Feperl gave recegnition te the thoreughness
of preliminary site studies made by stafi engineers and comsultants. The
repert credited the DWP with submittiug "a comprehensive and sccurste
description of the Malibu g%elegy, fault systems in the fmeediate vicinity,
seimmic history, and ground motiens” .

! ¢
1-12-865
0120148 920520
ORG  NRCHIST



,,—'n“j"j.)."\
ANRE « Ve ) e
Vol (1A =
1 (N » A N 3 )
SR oy JIEPETS PR e RoAG g At

DRAFT: 6/5/64
Engireering Geology Summary of the Proposed Nuclear Power Plant

Malibu Site, Los Angeles County, California

Thic sunzary ststement wae prepared in response to the following
guestions reised by the Atomic Energy Coumissicn's Division of
Rejulation concerning the geologic and hycdrologic conditions at the
proposed puclear power reactor site at the mouth of Corral Canyon,
Malidbu Beach, Los Anzeles County, California. The questions are:
i. Tre nature an. extent of lapdslides ani the likelihood of
dandelides at the site which might endanger the plent.
2. The relation of the "Malibu Coast fault” to the site and
the likelihood of cifferential ground motion et the site
due to earthquakes. In this connection, how recently has
movement on tne "Malibu Coast fault" occurred and how
recently bas differential movement, 1f any, at the site
{teels occurred?
3. The possibility of flooding at the site and the retention
or ion excnaage characteristics of the soil.
The Malibu site ie 4n the east-trending Malibu Coaet fault zone,
a8 major structure that at the site is 500 to 1,500 feet wide and consists
ol t'& large faults, the Malibu Coast fault on the north and *he Escondido
lorth fault on the south. Sedimentery and volcanic rocke of Middle
Miocene age underlie the site and are characteristically tightly folded

and intensely deformed due to tectonic activity. Near the Malibu Coast
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fauwlt, the roocks are highly sheared and offset by emaller faults
paralleling the major faulte. The Miocene rocks are unconformably
overlain by ucconsolidated stream, terrace, landslide, beach, and
flood plain deposits. These deposits range in sge from Recent o
Late Pleistocene (not more than L00,000 years old) an® in the vieinity
of the gite have been displaced vertically by favits paralleling the
Malibu Comst fault., Detailed information on the geology of the eité
is presented in "Preliminary Ceologic Report on the Prop.sed Jorral
-anyon Nuclear Power Plant Site, Los Angeles County, Califewnias’,
7 R. F. Yerkes, Reuben Kachadoorisn, end C. M. Wentworth.

To determine the nature and extent of ths exirtiog landslides
and to evaluate the possibility of futwre landsl'des endangering the
facilities at the site is dependent on gyuesititative knowledge of the
physiographic setting, the lithologic fuatures of the failed materials,
the physical characteristics of kuown slides, a thorough understanding
of the types of failure, and the environmental agencies that contributed
to the faulure.

Fhysiopravhic setting.--Corral Canyon contains an intermittent

creek that actively erodes alluvium and bedroek curing flood in the
reicy season. The walls of the canyon are in large part quite steep,
rising 100 to 000 feet ut 20° to 30° on the east wall, and a eimilar
distance at 15° to 30° on the we=st wall. The scuth-facing coast rises
at & slope angle of 129 to 30° from the actively eroding shoreline to

an altitude of about 1L0 feet at the seaward edge of the coastal terrace.
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Taes2 relatively steep elopes within the site Are quite susceptible
to slope failure. Some slopes originally as low as 25° have fai led,
whereas other 200-foot-long slopes on less deformed bedrock stand
at 40°,

Landslijde charactei.stics.~=-Landslides ccver about one-thiré of

the site area, Fach of the three largest sliies cover an area of
about 1,000,000 square feet; several others are 100,000 to 300,000
square feet in erea, and emaller slides are atundant. They have
forzed chiefly in bedrock though the larzer slides locally involve
guriicial deposits; only minor slides have developed entirely within
sur{icial depoeits. Generally landslides arfnss correlative with
gpecifie types of bedrock, hovever, the rocks of Unit B are expecially
susceptible to failure along the ccastline. Tre surface traces of
the mapped faults are preferred locations for landslides; the traces
of the Malidu Coast and Escondido North faults are in part concealed
by landslides on the valls of Corral Canyon,

Scme of the slides have relatively fresh scarps or cracks at
the head, or are crossed by paveament that has been disrupted by
ground movezent: these are clacsified as active. Little 1s known
concerning rates of movement of these slides. Tiose known to be active
are moving intermittently ara 6lowly. This is well shown in the case

of the B-inch soncrete divider of Pacific Coast iighway where it

Crosses the larye elide east of ti e canyoa mouta,




None of the slides is 0 old or so situated as to be deeply
dissected by erosion, with the exception of the large slump on the

east wall of Corral Canyon north of the Malidu Coast fault, If this

CP PP

ie e landslide and not an erosion festure, it probadly dammed Corral

E Canyon when it moved. This ¢am wa: prodbably ebout 100 feet above

i present creek level snd bas since been removed by erosion.

; Lithologic features.~~Bedrock in the gite area consiste chiefly

- of interbedded sandstone, silt ione, and mudstone. These rocks bave
been tightly folded and moderateiy to intenmsely and pervasively

N sheared. The i{nterbedded mudstones contain montmorillonitie (swelling)

% elays.

é O2s of rock failure.==Two types of rock failure are recognized,

ﬁ slumps or maltiple slumpe, and dedris slides, Slumps consist of one

% or several "slices” of bedrock that have not been internally deformed

i

o any great degree by sliding. Debris slides way form in part by

flowage; the materin)l in such siides consists of relatively smell
éemd -independent rock fragments,
The soles of zome of the eraller slumps vere ohserved; these
consist of one or more closely-spaced surfaces of rupture with unde- 3
formed material both above and below. The large slide west of the
mouth of Corral Canyun has been bored near the shoreline to an altitude

of minus L9 feet. The borings bottomed in provable bedrock, dbut no

obvious surfaces of rupture were detected by in-hole inspection of the

L Ay a B v e

borings.
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Zavirentental searcies.--During the rainy season the Corral Canyon

area is subject to short, intense rainstorms that are capable of com=
pletely saturating the grou:d. In 1952, six inches of rain fell on
already saturated ground during & four dey reinstorm in the Santa Monica
sounvaine.  So°% saturation of the ground is & ma'or immediate cause

¢f slore failure 4n this general area, as it results in a vast increase
in the weight of potentially unstable ground, as vell as a decrease in
rock strength.

Corral Canyon 18 io an area of known seismic activity and will be
subjezt to seismic shock in the future. Ground vitration, especially
if it occurs wnen the rocks sre saturated, can cause initiation or re-
Juvenation of landslides in the site areca.

The potential danger from *he landslides at tr2 site during the
50 year estipated lifetime of the plant is continzsat on the condition
of the rocks, i.e., the degree to wiich tliey are weter saturated, the
attitude of btedding planes, the amount and leczale af erosien, and
the occurrence of seismic evente in the vicinity ef Corral Canyon.

At the site the two large, active landsiides “hat flank the mouth
of Corral Canyon are moving seaward, due largely to removal of support
at the toe by coastal erosion of Unit B rocks. Coantinued activity of
these slidas can be expected., A corbdination of sz*urated ground and
severe seismic shock could be exvected to accelerste movemsnt of the
s.ides, Hesdwrird migration vould be possiblc under these circumstances;
lateral mipration would be less likely. Under the =ost severe cone
ceivable circumstancee, it is probable that the shcoulders ¢f the canyon

mouth within 500 fcet of the snoreline ¢ould be included in the landslides
by beadward and lateral migration of their boundaries.

5
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<he toes of ihese two lendslices are st or seavard of the shoreline,
but it is unlikely ibat they extend very far seavard. The - Dbottom
;lopes very gently end vater depth 3 miles offshore of Cor Canyon is
about 300 feet. In addition, the zole of the landslide vest of the
canyon routh has been interpreted from borings to lie at minus & feet
at a distané§ ot adbout 100 leet north of the shoreline.

“here 1s little potential canger from large ecale natural landsliding i
on the east vall of Corral Canyon im the proposed construction site. The
west vall near the canyon mouth rises more steerly to a greater neight
and *hus has sligatly greater potential for nat:ral failure. Failure
of imzroperly constructed cuts would probably ccnstitute as great a
bazard as additional landsliding of natural slores in the construction
area.

The bedrock geology or.the general site area and the offshore
Lopograpay as presently knowm preclude the poss:2ility of a large slide
woving part or all of the plant site seaward rel:itive to the shoreline.

The possibility of landslides in Corcal Car;on north of the Malibu
Coast fault poses an indirect hazard to the plec site in the form of a
landslide-induced flood. Rainstorm-saturated ground, especially if
combined with seismic sbock, could produce & landslide large enough i
“o daa the creek and pond flood waters, If the Zam were then topped

and quickly eroded, a major flood could result near the canyon mouth.
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rz cnd Tawlt rsvement.-=The ralatios of the Malibu

Coast fault to the site and the recency of movezent on this and related
faults vas determined from detailed geologic study of the site and
adjacent areas, The lMalibu Coest fault ig & ewfac trace of a crustal
boundary fault of regional significance. It is one of two large faulte
that form a wide structural zone that trends cast-west for at least

20 miles from the site, The nroposed conetruction area is in bedrock
of this zoa: that has been cut by several faults subparallel to the
falite Coast fault. The rocks < intensely folied and pervasively

-

@BTES, & tectonic deformation which produce: the faults has resulted
-« many thourands of feet of novenmont since the 2nd of aiddle Miocene
t.ze(about 15 million vears aco) and has continued through upper
Pleistocens time (not more than 409,000 years azs) as indicated by

vertical displacements of more than 8 feet and as much as 120 feet in

rocks of thi

b
(%3]

aze at several localities east and west of Corral Canyon.
AlL of the known uovement, nerein meaning sorface ground displace=
ment, on the Malibu Coast fault zcne is prehistorice--that is, more than

200 years old, If the band of deformed rocks Just south of the Malibu

(oast fault trace is considared to be part of tiis fault zone, the most

o |

ecent ground displacement occurred sometime between about 200 and L00,000
vears aro. However, if the 17 seiczzic shocks of sagnitude 3 to 4 and

the 5 shocks of magnitude 4 to § that occurrad 2.:ng the general trend

of the Malibu Coast fault zone in the last 20 years can be attributed

%0 rock deforwation, subsurface movements may have occurred since 1930.
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The likelihosl ol diflerential ground movernant, limited in this
discussion to the displacement at the ground surface, a% the site due
to earthquaxes is copendent on the frequency and severity of earthquakes
along the Maliou Coast and related faults. All well-documented large
earthquakec have centered in the wostern Los Angeles basin, 23 te 52
niles (37 to EL k=, southesast of Corral Casyon. These include twvo
ghocks of ra:snituie € or greater and three of maznitude § te 6 wishin
the last kL vcars. These shocks caused considerzble damane and destruce
vion due to sicking, bat none is knowm to have caused displacerent at
“32 vround swiace. Theg2 relatively large shr:<s are aesociated with
active razht-laveral strike-sliy (San Andreas-tipe) subsurface move=
meat on tre !l pors-inglewood fawlt zone. This zooe intersects or f
merges with oz Halidu Coast fault zone about 25 zm east of the site.

The Malidu Ccast fault is evidently a reverses or thrust fault,
along waich the ro:is south of the fault are beinz thrust northward
relative to those of the Santa onica Mountains zorth of the fault.

The Mallbu Coast fault is considered to be part of an active system
that includes the Jewport-Inzlewood zone. Only szall-magnitude shocks
nave teen associatad with the Mzlibu Coast faul*: none of these has
reswlted in knovm displacement at the smround suw7ace in historiec time.
dowever, in prehis-oric time faulting at eight r~=owm localities along
the general trend of the Malibu Coast fault has i stlaced rocks =o
older tban L00,00C years. It can be inferred fr:= these data that

similar faulting =2y have occurred within the si-e but the localities
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SAnnot te .scated bacause of generally poor exposures. On the vasis

Qi li o Jcoore the provability of ground displacement at Corral Canyon
ia the next 50 years is very lov. l
feilii-=-ihe Corral Canyon area is subject to short intenss raine
storms vwhiin result in flsods. The oascurrence and magsnitude of these

fio0fs i3 aifocted by disastrous brush-fires and by iandslides which

San ocauy ia the arer .

4 Tamt marnitude-Trequenny relationshi» has been Géevelopes for
T Tivral Tarvon area by analiges of resords for 2L streampeging

<7 the Lns Aageles area. Corral Canyon itsclf is ungegzed;
AT evar T *02 basis of .the re ional Tlood fragueney relationship,

- . T -
7o 1 - & of

the 50 r2ar flood at the site is estimated to ba

=200 ef: ubiz feet per sacond) waen averaze vegetal cover conditions
srevatl (3t £ige  )u Imediatelsr after o brushiire has destroved
Ve :

g8ta~ 7ovis, pear cischarges resulting fron cemparadle rainfall events

can be exi-‘t:d %o Lo hirher by as wmuch as 100 percent. e

v, ¥the hignest flood could result from weshout of a
lardsglide dizaing Corral canyor. during & period of "igh runoff. During
hicn oanefl, the accwaalatios of vater unsiream Trom and landslide coulld

relor mafsr flocd potential in a patter of hours, leaving little if
77 %ime Jor remedial action. Floois on the order of 10,000 cfe 2ould
cecur when such o landelide dam is washed out. The probadility of

itarrence o such 5 sequence of events is very low

hl 4 - e
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Floeds .a Corral Cenyon can be exp.cted to bve very rich in
debris, partisnlarily after vegetal cover has been destroyed by
fire. Chazzel aggradations as hich as 10 feet have been observed

in nearty <izyons following floods that were preceded by brushfire.



