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RESOLUTION NO. CS-7008

A RESOLUTION OF THE CITY COUNCIT, OF THE CITY OF
CULVER CITY, CALIFORNIA, ADOPTING THE SEISMIC
SAFETY ELEMENT OF THE REVISED GENERAL PLAN OF

THE CITY OF CULVER CITY, 1973.

WHEREAS, the Planning Commission of the City of GCulver City
has conducted d.ly noticed public hearings as required by iaw on

the proposed Seismic Safety Element of the Revised General Plan
and the Negative Environmental Impact Declaration relating there-
to; and ‘
WHEREAS, the Planning Commission by its Resolutican No. 1198
has recommended to the City Council the adoption of the Seismic
Safety Element of the Revised Gemeral Plan; and

WEEREAS, the City Council of the City of Culver City on

April 22, 1974, conducted a public hearing as required by law omn

the Seismic Safety Element of the Revised General Plan and the

Negative Euvironmencal Impact Declaration relating thereto,

NOW, THEREFORE, the City Council of the City of Culver City,

California, DOES HEREBY RESOLVE as follows:
1. That the Seismic Safeiy Element of the Revised General
Plan of the City of Culver City, 1973, as recommended vy Planning

Commission Resolution No. 1198 is hereby adopted by refereuce as

though set forth herein in its entirety,

2. That a econy of the Seismic Safety Element of the Revised

General Plan of the City of Culver City, 1973, is on file ir *he
offices of the City Clerk and the Planning Division and may be
inspected in either of said offices.

APPROVED and ADOPTED this 13th day of  May , 1974,

('DR. JAMES T BOATGA DR

MAYOR
city of Culver City, California

ATTEST: APPROVED AS TO FORM:
k-&o—-‘::
AGNES V. CHRISTENSEN EUGERE L. DAVIS

City lerk Acting City Attorney
: MDeputy City Clerk

By: A?f




Martin A. Lotz, Mayor
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INTRODUCTION

Section 65302 (f) of the Govermment Code of the State of Californiz

Tequires
a General Plan to include, "A Seismic Safety element consisting of an identification
and appraisal of selsmic hazards such as susceptibility to surface ruptures from
faulting, to ground shaking, to ground failures, or to the effects of selsmically
induced waves such as tsunamis and seiche. The seismic safety element shall alsc
includs an appralsal of mwdsides, landslides, and slor: stability as necessary

g#ologic hazards that must be considered simultaneously with other haza:ds such
as possible swiuce ruptures from faulting. ground shaking, ground failure and
seismically induced waves." :

The technical and very specialized scientific nature of the information
necessary :to comprise a seicmic safety element is -uch that the services of
geclogic proféssional were neces:ary in order that thic eiement be azccurazte
and meaningful in terms of complying with the intent of above mentioned siate
Tequirements. Consequently, in the fall of 1971, the City comtracted with F. Beach
Leighton & Associates, Inc., an enginsering and geology firm, for the prepa i
of a Seismic Study and Report of the Culver City Planning Area (See map, pag 3.

m

The study and veport were conducted and prepared under the gene
vision of the Planning Director as required under Sections 37-124, 1
of the Culver City Municipal Code. This was achieved through numetous tslenhone
conversations and discussions at meetings between representatives oI 2szzln
Leighten and the Culver City Planning Division. These conversations e
normally involved directional and supervisory input from staff and =

of scientific matters in layman's terms on the part of the gesologists. As z re
the complieted report, presented to the City in the spring of 1972, was prepared
in such 2 mpanner so as to be virtually ready for adoption as the Seismic Safety
Element of the General Plan in terms of its contents either meeting or exceeding

applicable State government Code requirements.

to the Planning Commission on the seismic study (March, 1972). FHowsver, -
introductory report did not involve Planning Commission consideration of the
matter in terms of arriving at a recommendation to Council regarding i ;
as & Revised General Plan Element. Such consideraticn, and subsaquent rscom-
mendation, can only be reached through the public hearing process. Even thcough
there will have lapsed almost two years between submission of the repert to the
City and its consideration during the public hearing process, a review cf
geologic and seismic material contained therein reveals that it is zs zccu
and up to date now as it was when compiled in 1572.

Staff review .of this Geologic-Seismic Report, which TepoTt constitutes the

scientific data portion of the Seismic Safety Element, resulted in a datermination

that its adoption and implementation would have no significant adverse snviron-

mental impact. Consequently, a Negative Declaration for this project was prepared
LTEMment s

and filed with the Los Angeles County Reccrder im accordance with the rtegui



of the CEQA of 1970. A copy of the recorded document has been attached following
this section, and thereby becomes a part of this document,

It should also be mentioned here that Cmergency preparedness, responss, and
recovery plans, which some sources feel should constitute a part of a community’s
Seismic Safety Element, have not been specifically included herein because it is
believed they can more appropriately be dealt with in Culver City's future Public
Safety Element of the Revised General Plan.

In March, 1973, the City adopted its Revised General Plan, consisting of
Land Use, Circulation, Housing and Conservation Elemcats. Three months later
the City adopted it< Upezn Space Element, and frrec months thereafter the City
adopted its revised Recreation Elemen*. The Seismic Safety Element contained
herein is coirelated to the adopted General Elements of the City, and in turn
will, following adoption, become part of the basic material to which the remaining

general plan elements will be coordinated.

Finally, as a general statement of policy, it should be mede clear thati the
primary intent and purpose of adopting a Seismic Safety Element into Culver City's
General Plan, aside from complying with State Laws relative thereto, is to reduce
as much as possible, given the present state of technology, the harmful effects
to life and property which can result from geologic, seismic, and/or tectonic
occurrences within the Culver City Plarming Area. To achieve this end, active
implementation of the policies and guidelines set forth in the Seismic Safety

Element is imperative,
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rtlemen:

accordance withy the requirements of Sectian 65202{f) ~f +he Gnvernmens
ie of the Stats of California, the City of Culver City has Brepares 2
.smic Safety Element for adoption as an additional element tc its 2evised
ieral Plan, :
» project is briefly described as:
ocument, to ke adorted by resclution of the City Council. ﬁhicﬁ is
jiged of scilentifically meaningful yoti :eaf@ly‘gzdc:staﬁdable c=clogic
-eismic information on the Culver City Planning arez, which infa=mation
to be utilized primarily through application o future public aad privacsa
elopments within said area in terms of the land use decision-makirg )
cess, and through future adoption of new, and/or amendments =g exLét;ng,

tinent provisions in the Municipal Code.

1wccordanca with the authority and criteria con:ained in +

cronpental Qualiity Ack, State Guidelines, and Culver Citw

the Inplemerntaticn of the Californpia Epvirenmen<cal Quall

-sion of Planning and Coemmunity Developnicnt of 4ha Cicwr o

lvzed the prolect and determined +tha+t tha oroject will no -
int impact on the enviromnment. Based on tEis‘finding The

:d and heareby files this NEGATIVE DECLARATICN.

:riod of ten (10) working davs e
ARATION wiil_be provided to enable public review of the projocs szeoci-
ttions and this document prior +o action on the projcci by the Cies oF
rer City. A copy of the project svecifications is on £ile in 2 Dffics
he Division of Planning and Community Cevelocmani, Ciky H2ll, Culyver CF
document is being £iled in cuplicate. Pleasss acknowledos filivng doza
return ithe acknowledged CoDY 1n the enclosed stamned self-zddrassed 2n-

)p.

red and f£3

viyvision of P ing and. Community Development
- Y -

. -~ 7

/ /ﬁi Ceneon.. )

. .
A A

~Jay B. Cunningham, Associate Planner
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PURPQSE AND SCOPE OF INVESTIGATION

This report presents an analysis of seismic and terrzin parameters as
related directly to future land planjlna in the City of Culver City. Guide-
lines have been developed for each of the following contract items: (1) buildin
and grading codes, (2) municipal projects, such as new road alignments, water
storage tank. sites and recreation areas, (3) type and scope of geologic-soils

weports to ba required of pzivate consultants for City review, (4) revizw of

construction and grading plans received by the City {c:s potentially probiematic
areas, (53] review of land use variances where geologic—soils hazards might be
involved, (6) preparation of storm damage and other reports related to geologic

hazards, and (7) legal matters involving the City and geology-soils.
The following step:z nave been taken in this investigation:

1. .Re§iew of all available geologic-soils data.
2. Stersoscopic examination of zerial photés covering ezch

decade from 1928 in order to decipher man-mzde changes in
terrzin conditicns.

3. Fleld reconnaissance surveys of pertincat and problemati
areas

4, reparation of maps and tables showing the known seismic,
geclogic and soils conditions pertlden; to future land uss

" planning.

5. Analysis of ‘geologic-soils parameters in light of existing
cedes and regulations, ~

6. Development of guidelines for future geologic-soils work
in the City.

This study has resulted in certain findings, conclusions, and recommendations

as enumerated hereinbelow.

Ao

Cuiver City: (1) potential future fsult movements, (2} :h )
continued significant subsidence in the Baldwin Hills, zad (3
resulting from development of hillside areas, particulariy =
with the Inglewcod (il Field.

Three major geologic-seismic risks exist withir the study arez of

~1e

The potential is high for future earthguakes zlong the N
Zone. Within the next 50 years it is likely that an ea
Magnitude of 6.0 to 7.0 will occur along this zone. F
miles of Culver City is expected to produce ground a

(¢}
0
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The other most likely earthquake source would be the San Andrezs Fault Zz-ne,
45 miles away at its closest point. Ground accelerations of 0.2g. to 0.33z.
should be expected from this source with the duration of shaking of zbou: cns
minute,

Recent studies based on Los Angeles County and City survey data show th
subsidence movements are concentrated in an elliptically shaped subsidence
which generally coincides with the outline of the Inglewocd 0il Field. Ars
containing subsidence rates within the critical area range of .05 to .20 7
per year are shown on two newly-prepared subsidence mar:. :

Subsidence has been attributed to {1 oll rroduction (withdrawal of Ffluids
and consequent decrease in pressure), and/or (2 water injection {with conse
increase in pressurej. This subsidence is anticipated to continue in tk
future at about the same rate as it has over the last 10 years, producing
sible surface cracks and shallow displsvement on knewn faults within the
area. However, continued water injection in ihe Ingiewcod Cil Field may sicw

IR

the rate in the future, as has been demonstrated by Injection in the Wilmington
0il Field.. '

Hillside areas are divided into two major geclogic zones
number and types of constraints to future development. Major
<

these areas zare (1) steep natural and man-mads slopes, (2} active subsi ence,
(3) proximity to the Inglewood Fault, (4) oil fieid cperations, and (3) poten-

tially expansive soil.

Six different geologic zones within the Planning areca have besen designated
on the geoldégic-seismic summary map. The map is accempanied by z table list-
ing these six zones with recammended type of geologic-soils investigations

needed, including the problems requiring special emphasis,

F. Bct!ch Leighion & Awsociates, Ine.



TERRAIN CONDITIONS

Topographic Setting

The City consists of an old floodplain and a portion of the
Hills. The central lowland portilon occupies the floodplain ¢of an
westward flowing Los Angeles River, niow known as Ballona Creek.
slopes gently upward tc the north and northeast and is bounded on

by streawn cut blufis, The narrowest section of the floodplain lies Latweaca
the 3aldwin Hills and Beverly Hills and is referred to as Ballons Eap. At
Hallona Gap the floodplain is underiain by ur to 80 feet of recent zlluvial
deposits. This thickness decreases downstream to the southwest, being
approximately 50 feet thick near the coast,

The Dildwin Hills dincluae the souvheastern portion of the D1an“::g
area. As & zone of discontinuous low hills, its continuation extends from

the Santa Meonica Mountains southeastward to just north of Newpor: Rezgh,
The hills are the result of geologically recent deforuztion along the
Newport-Inglewood zone, a geologic structural feature composed of faults and
folds that control associated oil fields {ses Index Map, Fig. 1).

The most rugged and steep portion, designated
Seismic Summary Map, includes a major pertion of t!
This area has been nignly moalficd over the year
and tank pads, access roads, treatment plants an 1, water an
Ceincident with the general limits of oil production is an ar
ground subsidence at z continuing rate of from .05 to .20 fee
section entitled "Subsidence!'). The combination of the steep

Z
ne i

fry

v

s

=t

[

b
o
o]

highly problematic with relation to future developnenu 1rresp
underlying geologic conditions.

The southwestern portion of
designated Zone 'D', exhibits much
of the oil field and mzjor area of
view, this area 1s much better suited to aevelopment

Surface Runofi - Flood Control

The planning area 1s drained by the main Ballona Creek flood conzrol
channel anc its two major contributories, Centinela Cresk Chanpnel and
Sawtelle-West c !

woold Storm Drain Channel. A!‘ thres are 1
channels ané appear to afford the City adequate major ©
Future development in the hills lying southeast of Ball
of Centinela Creek will not add appreciably to the 1 i
but continued surveillance of new flood facilities by the Citv wil
necessary in this area.
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GENERAL GEOQLOGY

The Newport-Inglewcod zonme of deformation is responsible for the formation
of the Baldwin iliils in geclogically recent times and remains 2 zone cf poten-
tially active geclogic and seismic processes. The youthfulness of this structure
is exempl:ified by (1) the young age of sedimentary rocks inveIved in tic de-
formation, (2) observed regional and local éhanges in surface elevation along
and across the zone, and (3) the abundance of earthquake epicenters over the
last 40% years that appear to be closely assaciated with this zone at depth. -

(see section om "Seismicity').

The geology of the Baldwir Hilis has been mapped in detail by R. 0. Castle
for the U.S.G.S. (1959). A copy of the open file map has besn furnished by
Culver City and has been reproduced for ‘this report at the scale of 1'= 890!
(see Appendix VFI). Within the Baldwin Hills several major faults and numerous

smaller faults have been mapped by Castie. The Inglewcod Fault represents the
major fault within the planning area. It is well exposed in the hills znd
trends northward across the Ballona Gap area. Two otiher Tzults which may be.
associated with the Newport-Inglewood Zone are buried under the Tecent flcad-
plain alluvium and have been manned by discontinuities in the ground-water
regime (Poland, et al, 1959). These fauits are shown cn the Geologic-Seismic
Summary Map (Appendix VIII) and are discussed in more detail in the following
section under "Faulting".

The hills and relatec Upland plain to the southwest are underlain at
depths ranging up to 30 feet by a surface of marine erosion cevelogea i
Plelstocene time. This surface is covered by a thin layer of beach znd ne
shore sands and represents the latest position of the sea prior to. its fin
withdrawal, Loczlly, surface material consisting of stream deposits and wind-

blown sand covers gne marine units.

1

The older geologic units which make Up the bulk of the hills ave composead
of interbedded marine sandstone and siltstone of uvoer Pllocene and lowsr
Pleistocene age. These units have been locally faulted and deformed during
formation of the hills in late Pleistocene to recent times.

Surficizl units cover the entire lowlands north and northwest of tha hills,
These surficial units can be divided into (1)} the most recent strezm deposits
that underlie the floodplain surrounding Ballona Creek, and (7) the clder
alluvium lying ac sllgntly higher ElCVathﬂS which was deposited by ancestrzl
" streams and by side drainages to Ballona Creek.

T -
Faulting

The Inglewood Faul ne
represent the most like
the next 50 years. Sm

main subsidence aresz o
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‘ate of subsidence continues. Thesc displacements, however, would be as a
direct result of continued subsidence and would not be due to decpseated
ovement on the Newport-Inglewcod Zone. Significant surface displacement
Jong the Inglewocod Fault due to tectonic movement assoclated with a possible
arthquake’is 2 possibility althecugh no surface displacements resulting frem
arthquakes have been observed since significant settlement of the greater
os Angeles area during at least the last.100 years.

The northern extension of the Inglewcod Fault can be projected beneat}
hec recent strcam deposits in the Bzllona Gap area based on (1) “:s escablished
repd ihrough the Baldwin Hills, (2) the existence of a hydraulic barrier in
ne water-bearing deposics of Pleistocene age underlying iie recent gravels,
nd (3) evidence from well logs that these sediments have been down-faulted
n the east side of the fault (Poland, et al, 1958},

There is no evidence which would suggest that the recent stream zravels
ave been favited in the area of Ballecna Gap; however, Mendenhall (1905) shows
nat prior to development of the area and channeling of Ballona Creek, a stb

tantial artesian area existed east of the projected trace of the Inglewoca
ault north of Baldwin Hills. This area also shows evidence of ponded, organ-
cally rich, fine-grained sediments which locally approach peat bog conditions.
t is possible that contemporaneous faulting or warping and sedimentation along
1@ projected fault trace could have caused these ponding conditions.

Two other faults have been mapped across the planning arez th
iterpretation of well log and ground-water daza (Poland, et 21, 1 .
:ults - the Overland and Charnock - are alsc buried beneath the re T
ravels but appear to offset the underlying lower Pleistocene mazine sedim
ey have not been mapped in the youngest marine sediments (presumably of
-eistocene) in the hills and stream cut bluff south of the aliuvial and flo
.2in sediments. The lack of mappable observations of the faults may be dus
» either: (1) poor natural exposures of the poorly consolidated sediments 3
t¢ low hills and bluff, or (2) the absence of faulting in thess young sediment
:ditional information from man-made cuts in these arsa i

- oaa

a5 1s reguired to rescliva
.is problem. The only evidence of their existence comes from water well datz
.d not from direct observation. At The present time, there is no evidsenca
at eithér of thess faults cuts beds younger than the lower Pleistocene and,
us, their exact locaticn is unknown.

The trend of the Overland and Charnock faults parzllels that of the

glewood Fault. Thus, they may be related to this zong, but this relztign-
ip requires substantiation. Because these faults could be mere rscent than

wer Pleistocene, reactivation cannot be precluded at this tige.

-10-

F. Beacl: La:ighlml & Associates, Ine.



SEISMICITY -

Past History of Earthguakes

Several significant earthquakes and numerous smaller shocks have o
in proximity to the Newport-Inglewcod Zone and may have criginated on t
ja]

deeper faults within the zone. Earthquake epicenters recorded since I

fall along the Newport-Inglewood Zone or close to it; these have been plotted
on Figure 1 and are also tabulated in Table II,

Table I lists six :ignificant earthquakes which occurred in the same
general area prior te 1933 and which could have eriginzied on the Newport-
Inglewood Zone. '

The two most significant earthquakes to occur in the area were the
Inglewcad earthquake of 1920 (sze description in Table I) and the Long Reach
earthquake of 1933 {see description in Table III), Since 1833, four quakes
have been recorded with magnitudes of 5 or greater on the Richter Sesls with-
the-Long Beach earthquake recording 6,3,

Although the history of recorded earthquakes occurring zlong the Newport-
Inglewood trend is very short, it serves to indicate that an eartheuake of
Magnitude 5 or greater has occurred on the average of once per decade with
aumerous smaller quakes occurring EVATY year or two. The close proximity ¢f
nany of the racorded epicenters to the Newport-Inglewood Zona strongly sugges
‘their origin within the zone. On the basis of this evidencs, the Newpcrt-
Inglewood Zone must be considered a potentially active zone at least at depth
and, therefore, capable of producing future earthquakes at the approximate

recorded.

regularity and of the same magnitude as these revious]
P 7
- >

Ro surface displacements have been recorded on the known faul
the zone which could be directly related to seismic activity. Surfa
ments recorded zlong faults in the Baldwin Hills have been attribuz
subsidence asscciated with 0il field production and to reprassuring
(see section entitled "Subsidence'). The only faulting which zppeaxr
directly reslated to seismic activity along the zone occurred at shal
in the West Dominguez o0il field during the earthquake of Qcteob
The faulting was inferred from damage to tubing in several wel

i5.

Future Seismic Activity

In order to establish criteria for future seismic design, it is necessa
to estimate the maximun likely seismicity that will be recorded in the Culver
able.ma !

City area and its source. For Culver City, the two most pTO
quake sources are The San Andreas Fault Zone approximately 4
and the Newport-Inglewood Zone close by.

-11-
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TABLE I

SIGNIFICANT EARTHQUAKES POSSIBLY ORIGINATING ON THE NEWPORT-INGLEWGOD ZONG

PRIOR TO 1933 (SOURCE: WOOD, ET AL - 1966)

oy

Inglewood. Typical damage was the wrecking of 2 two-story school
building which had to be rebujilt, Walls of a hotel and of an
clectric substation fell, Cemetery monuments were upsct, and
telephone service was interrupted. In a sparsely settled regicn,
this shock might have passed unnoticed it was highly selective in
its effects, damaging only poorly built structures.

Intensity
_ (Modified Estimated Epicenzer
Date Locality - Mercalli) N. Lat, ¥ Leng .|
769 7/28 L. A. Region 34° i1g° §
827 9/23 L. A. 34° 118° ’
§55 7/10 L. A. County VIII 34° 118.s5°
878 - Lzte Inglewood 34° 118.5°
. Summer : .
8§18 11/19 Santa Monica Bay VI 34° 118.3° i
920 6/21 Inglewood VIII 34° 115,57
DESCRIPTION
768. July 28. Los Angeles region. Four violent shocks were felt in camp nezr the
pres=nt sitve of Olive an the Santa Ana River; many wore shocks were i
- eéxperienced during the aext several days as the Portolz Expedirion
marched northwestward. The incomplete record strongly =zuggests a
major earthquake with aumsrous strong aftershocks, possibt'y con- §
tinuing into 1770. -i
327. September 23.(?) Los Angeles., People ran outdoors. in panic. i
355, July 10 |
dr 11, los Angeles County. Four shocks felt in abous 12 seconds. Eellz in :
San Gabriel Mission Church thrown down. Twenty-six buildings damagec :
in Los Angeles (almost every structure, according to Harris Newmark); ;
the walls of the Star Hotel were cracked, and the west wall of the ’
church was cracked in several places, Submarine origin .suggested by }
sea waves. |
‘ !
78. Late At the present site of Inglewood, kiln under construction was knocked |
Summer down. ‘ i
. I
18. November 19. Santa Monica Bay . Two shocks, total <durztion 30 seconds AT :
Venice, plaster brought down. At Santa Menicz, pedestrians thrown |
off balance and chimneys cracked. :
20. June 21. Inglewood. This shock was highly localized in and just west of |

=12
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SIGNIFICANT LOCAL EARTHQUAKES POSSIBLY ORIGINATING

—

ON THE NEWPORT-INGLEWOOD ZONE, MARCH 1933 THROUGH 1970

"~

Intéhsity
| (M:tified ~ Epicenter
Date Locality Mercalli). Magiitide N. Lat. W. Long
1933 3/11 Long Beach-Newport Beach X 6.3 33° 35! 118°
(off shore)
1933 10/02 Signal M1l (Long Beach, Los VI 5.4 33° 48! 118° 06!
Ahgeles, Compton, Bell)
1934 4717 Newport Beach (off shore) 4.0 33°  aqe 117° 591
1934 11/16 Miduway City 4.0 33°  4s5¢ 118° o
1935 12/25 Newport Beach (off shore) 4.5 IXFT 3t 118° 01+
1937 ° 7/07 Newport Beach (off shore) 4,0 33° 541 117° 59¢
1938 5/71 Huntington Beach (off shore) 4.0 33° 370 | 118° o2
1038 8/31 Dominguez Hills 4.5 33° 480 | 118° 14°
1938 12707 Culver City-Venice 4.0 4% 00! 118° 251
1939 12,27 Long Beach (Huntington VI 4.5 339 47 118° 121
Park, and Long Beach
damaged)
1940 1/13% Seal Beach 4.0 33° 47 118° 68‘
1940 2/08 Suhset Beach (off shore) 4.0 33° 42 118% 0471
1940 B/ Ingleliobd“Intington Park 4.0 33° 4gt 118° 18!
1940 y/18 Sihsct Beheh (off shove) 4.0 33° 42 118 g4
1941 ib/:l, Gardena (damage ih west VII 4.9 33° 4o 118° 13!
: Dominguez oll ficld) '




-..v'[.-

CLE II

{continued)

1941
1941

1944
1944
1961

1961
196}
194}

1961

1963
18653

1863

14/22

11/14

6/18

6/18
10/20

10/20
10/20
"10/20

11/20

2/18
8/09
11/28
2/20
3/2)

11/12

Torrance

Dominguez Hills
16:03:33 pST

Dominguez Hills

19:06:07 PST

Orange County (4 larger shocks
out of 8 tremors)

Orange County (with 3
aftershocks)

Torrancc

DNowney

Downey

Downey

Torrance

Santa Monica-Inglewood (felt
over 800 Sq. Mi. of SW L.A.

County - most sharply in
sunta Monica-Inplewoad),

3.8

5.5

VI 4.5

4.4

3.9

3.0
3.2

3.0

33.6°
33,7°
33,7°

33.7°

33°

33°

33° g

33°

52!

471

521

521

L1
49,7
48,1
6.2

58,80

118° 13!

118° 15°
118° 13t

118° 131

117.9°

118.0°
118.0°
118.0°

117.9°

118° 22,81
118° 108!
118° .9.5'
118° 8!
118°% 24¢

118°% 23.5¢




TABLE 11
(continued)

1966

1966

1967

1970

..SI-—

1470

1969 .

2070 .

1970

6/13

10/02

Midway City

Los Angeles (felt over SW L.A.
County; felt sharply in Los
Angeles) _

South Cate- Lynwood; felt {in
Pasadena

Laguna Beach (off shore)
‘West Los Angeles area
Nest Los Angeles area
Inglewood-Torrance area

Inplevood-Torrance area

3.5

3.8

2,9

4.3

3.0

4.2

Sources:

£
£

Calif. Dept. Water Resources, Buli. No. 116-2, 1964

Seismolopgical Notes, DBull. Seismol. Soc

Richter, Nord  Tst, Taylor (1967).

. America.

Allen, Brune, Nordquist, Richter, Trylor (1068)

33°

34°

. 33°

34°
34°

33°

448!

55.8!

2.7

3.7
0o
54

547

117° §9.5¢

118, 18°

118% 13,27

117° 48.4!
118° 21.0!
118° 17!
118° 20!

118° 20!




TABLE I7I

DESCRITTION OF SOME SICNIFICANT EARTHQUAKES POSSIBLY ORIGINATING

ON THE NEWPORT-INGLEWOQOD ZONE, 1953 TO 1963. (SOURCE: WOOD, LT AL, 1966)

$33.
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March 10. Long Beach. This shock was qot of major magnitude from the
scismological point of view, but because of its location ncar a thickly
settled district with many poorly constructed buildings, it ranks as the
sccond most destructive shock 9f the United States history. About 115
lives were lost and hundreds were injured. Damage of about $40, 000,000
Tesulted. The fire loss was small while the main damage was due to the
carthquake, an opposite condition to that which prevailed in 1906,

The epicenter was located just offshore near Newport Beach. The major
destruction, however, was in the more thickly settled district from Lomyg
Beach to the industrial section, south of Los Angcles, where watersoaked
alluvium and other unfavorable geological conditions combined with the
presence of much poor structural work to increase the damage. The strongly
shaken area was bounded by a line from southern Los Angeles southwest to
Marhattan Beach and by another from southern Los Angeles to Anzheim and
thence to Laguna Beach. At Compton there was wholesale destruction of
buildings over a limited area on very bad ground. Atz Leng Beach, huild-
ings collapsed, tanks fell through roofs, houses were displaced from
foundations, and there was serious structural damage to buildings lef:
standing. In factories, in addition to other damage, delicate machinery

was thrown out of alignment,

There was litrie evidence of ground movement, and no faul: disnlacanm
ible. Slight slumps and distortion of made and uncansolidated sround vz
place in the region from Compton to Long Beach. Places where Emage wos
.
[

exceptionally severe inciuded Compton, Long Beach, and Funtin
Many structures including water tanks, suffered. - School buil nEs ware

among those most generally and severely damaged duc largely to unsuitable
AN

|SA L]
Heet [
Q
o

40

design to resist shaking, and had the shock tzken place during schoal hours

great loss of life would have occurred. Magnitude 6.3. it is difficult

To give an adequate condensed description. Reference is made te United
States Earthquakes, 1933, which in tumm gives other references. There were
numerous aftershocks, but no important ones,

Cctober 2. Signal Hill. Moderately sirong earthquake near Long 3ecach
possibly not a true aftershock of the March 1o shock. Considerable =i
damage at Long Beach, Los Angeles, Compton, Bell, and other towns, ch
Lo structures weakened in previous shocks. Felt as far as San Diego an
Santa Barbara. Magnitude 5.4.

I

g

vt
J Al

{1

December 27. Long Beach. Walls cracked =
Huntington ParK and Long Beach. Maenitude

October 21. Gardena Area. Greéatest damage was in the West Dominguez oil
ficld east of Gardena where well tubing was damaged and almos: all wells
went off productien temporarily. In serrounding towns many walls ond
plaster cracked, many windows broke, and some chimneys twisted. Store
stocks suifered considerable damage. Damage in Gardens was about $10,000.

In Moneta, a fire wall was thrown down.. Magnitude 4.9, '

. T
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‘ TALLE IIL
(continued)

1541,

1544,

1861,

g

G,
ed

November 14. Torrance-Gardena Arca. Damage was approximately $1 mi
At least 50 buildings were severely damaged.  Suburban arcas were ca
for 30 seconds to S minutes as power lizes fell, znd in same places
phone service was distupted. Two 0il tanks were demolished, two buc!
severely, a 6-inch pipeline broke in Ffour places, and 2 natural gas pipe~
line burst. T :

]

[$4

(1 ST o S

i1
rk
e
k1

1

In Torrance, about SO percent of all brick chimneys and fireplaces wers
either twisted, broken loose, or thrown down. One of two schools suffering
structural dumage was condemncd. Several houses moved off their Zound- T
ations. In Gardena, the elementary school building was condemied and the
#ank of America building was severeiy damaged. Some fire walls and many
chimneys were thrown down or damaged. 4 collapsing wall of = two-story
building broke through the roof of a low adjoining building practically
destroying its contents. Magnitude 5.4,

June 18. Near Dominguez Junction. Two shocks caused minar property

damage and jangled nerves in the Los Angeles area. At Long Beach, the
shock was the heaviest since 1933. Dishes crashed to the floor, burglar
alarms clattered, and many persons fled to the streets. A 4-foot marble
slab toppled 12 feet from the front of 2 shop at Redondo Beach. Minor
damage in the Compton-Torrance area. Magnitudes 4.5 and 4.4, respectively

Octeber 20. Near Huntington Beach. A series of nine sharp shecks were
felt cver an area of about 1,200 square miles of southern Californiz,
principally in Orange County. Slight damage, consisting mainly of
cracked plaster, broken windows, and fallen merchandise in stores, was
reported from a number of towns. Magnitude 4.3, ‘

T T e e e e e e ————
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The intensity of ground shaking at any one place is measured on the
Modified Mercalli Intensity Scale and is a function of (1) the magnitude of
the earthquake {amount of energy Treleased), (2) the distance from the epicenter
of the earthquake, and (3) the nature of earth material underlying the site.
This intensity scale measures the amount of shaking damage on a scale of
I to XII and is determined by observation of the damage done.

A comparison of earthquake magnitude as measured on the Richter Scale
and earthquake intensity as measured on the Modified Mercalii Inten51ty
Scale is shown in Figure 2. This comparison assumes the intensity I

-calculated on a bedrock site near the earthquske epicenter. For the same
magnitude shock, the intensity will decrease with distance from the epicenter
and will vary with the nature of the underlying earth units.

At the present time, there is insufficient history of recorded major
earthquakes in Southern Califcornia to ascertain with any degree of certainty
the most probable maximum earthquake that could occur along the Newport-
inglewood Zome and what acceleration forces and intensities of damage would
affect the Culver City area. However, based on available data given in
Tables I and II, and recent experiences on other Southern California fault
movements, such as the San Fernando Earthquake of February 9, 1971 and his-
toric movements on the San Andreas Fault Zone throughout California, the
probable ranges of maximum quakes which might occur during the next 50-yzar
_period are given in Table IV, balcw.

TABLE IV
Causitive Fault  Expected ° Expected Expected Frobability
and Distance Magnitude Intensity Range Ground Acceleration of
(Miles) (Richter) (Mercalli) (Gravity) Occurrence
Newport-Inglewoed 6.0-7.0 VIII - X .15 - .40 Likely
0-~-5
Newport-Inglewood 7.0-7.5 X - XI .40 - .60 Low
0 -5
San Andress 7.0-7.5 VII - VIII 10 - .20 Likely
45 - 50 .
San Andreas 8.0-8.5 VIII - IX .15 - .35 Intermediate
45 - 50

NOTE: Recorded data on major earthauakes is not sufficient to
statistically definc precise probabilities of occurrence;
therefore, the generalized ranges included above are
estimated to have the following probabilities: Low -
less than 10%; intermediate ~ 10-50%; likely - greater
than 50%. ’

-18-
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EARTHQUAKE SCALES

MAGNITUDE INTENSITY
ON ‘ ON
RICHTER SCALE MERCALL! SCALE
1 I  DETECTED ONLY BY INSTRUMENTS
2 ‘ i BARELY FELT NEAR EPICENTER
4.5 T DAMAGE SLIGHT
8-7 . XTT~X  MODERATELY DESTRUCTIVE
) (1933,1971)
T~17 K -XIT  MAJOR EARTHQUAKE (1952)
T.7-85+ I-XT  GREAT EARTHQUAKE (1208,1964)
Fisure Z
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Earthquake intensities of VIII - X accompanied by ground accelerations
of 0.2g. to 0.4g. are considered likely to occur sometime during the next
50 years. The more severe events with accelerations in excess of 0.5gz.
cannot be completely discounted but they are considered to have a "low"

probability of occurrence over this length period.

The actual accelerations and duration of shaking experienced at any
'site will depend not only on the magnitude and location of the event causing
‘the shaking but, alsc, on the particular properties of the earth units under-
lying the site and, also, on their degree of saturation, i. e., the giound-water
level. Given sufficient geclogic and soils data for a specific-site, it
possible to estimate the approximate ground response spectra at that site
each separate seismic event. These response spectra would obviously vary
site to site as the soils and geologic conditions vary. Response spectra
culated for a specific site can be used to establish suitable seismic desi
factors for any new structure at that site,

s
1 HhH 0
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Ground failure such as differential settlement or liquefacition may occur
during periods of severe ground shaking due to the presence of semiconsolidated
@arth materials and/or shallow ground-water conditions. These conditions czn
"be established through geologic-soils site investigations prior to construction.

=20~
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EARTH MOVEMENTS - SUBSIDENCE

Eaxrth Movements

Growing emphasis has been placed on continuing earth movements in
certain areas of the Baldwin Hills following the failure of the Baldwin
"Hills reserveir in 1963, Leveling surveys begun as early as 1910 have shown
continuing earth movements and subsidence and these movements had been de-
tected prior to comstruction and failure of the reservoir.

Evidence of continuing deformation includes surface displacement aiong’
known fault lines, regional and local elevatinn changes. 212 recorded seismic
events; the latter are discussed in the section on "Seismicity't, Leveling
in and around the Baldwin Hills by Los Angeles County and City of Los Angeles
Surveyors has shown that the lowland stations within the planning area nerth
and west of the hills have been subsiding consistently at a slow rats o<
.02 - .03 feet per year, while a urominent elliptical-shaped subsidencs
'bowl' located in the northwest portion of the hills has been subsiding at
3 maximum rate of approximately 0.20 feet per ¥ear, as measured Rear the

center of the bowl,

"Earth cracks and surficial fault displacements have been recagnized in
the hills since 1957. These earth cracks are almost completely confined to
the eastern and southeastern partion of the abgve mentioned subsidence bowl
and! appear to be associated with preexisting faults. The major movements
have occurred in the ares of the Baldwin Hills reservoir and near the inter-
section of Stocker Street and La Brea Avenue, They are believed to he in
direct response to the continuing subsidence and are not thought to represent
tectonic movement (Castle and Terkes, 1969). However, several known faults
including the Inglewood Fault traverse the subsidence bowl in the aasiern.
portion of the planning area and continued subsidence could possibly cause
surface displacements along these fault traces (see fault lines on Subsidence

Maps 1 and 2, Appendixes IX and XJ.

Subsidence

The subsidence rate of .02 to .03 feet per year in the laowland porticn
of the planning area appears to be rather consistent and is not considered
significant for planning or design purposes as long as it continues at or
_below the previously recorded rate. However, the main subsidence bowl wizhi
the Baldwin Hills is significant. Maximum medsurements made near the cente~
of subsidence indicate g total elevation change of 5.47 feet during the period

1911 to 1963.

T
i

The accompanying Subsidence Map (Subsidence Map 1, -Appendix IX) was pre-

pared by the Los Angeles County Survey Division. It shows the configuration
of the subsidence area and the average annual rate of subsidenco through 1951,
The subsidence area is an elliptical-shaped-bowl that treads northwest-southcass
and overlies the Inglewood 0il Field. In fact, the subsidence in this aresz has
been attributed te (1} oil production from the field, and (2). water injccrion
.operations associated with the fields operation (Castle and Yerkes, 1969 and
Hamilton and Mechan, 1971). -71-
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N Recent survey data obtained from Los Angeles Counwy and City surveyer
and Subsidence Map 2 (Appendix X) show the dverage annual subsidence Tate
1950 to 1970. The rate of subsidence does not appear to have changed much gve-
the last dccadc;'however, continued water injection into the 01l reservoirs may
slow the subsidence rate Wlth time as has been accomplished in the Wilmingzon

0il Field,

Some lateral movements are assgciated with the main area of subsidence,
Survey markers have generally shown a small shifc towards tne center of the
subsidence.

Surficial cracks and fault displacements are also associated with the
subsidence and are discussed in the previous 5ection on “Earth Movements',

Future movements, at least for the next decade, are expected tn continre
at approximately the same rate as during the last decade (see Subsidence Map 2).

The rate may slow slightly and, in fact, Pay already be slowing, Com-
parison of surveys made by Los Angeles County Survey Division shaw that iny
some areas the rate has dropped by about 20 percent between the periods
1860-65 and 1965-70, However, addition;l survey datz will he necessary
over the next five to 10 years to confirm these rate changes,

i

‘andslides and Slope Stability

Natural slope failures are rare in the Baldwin Hills Primarily cdue to
the generally low slope angles, seldom eXceeding 2:1 (horizontal :go vertical},
and the predominance of nearly horizontal bedding withip the sedimentary tnics
making up the hills. The areas mast prone to failure are thosc where the vnder-
lying strata has been tilted and folded due to faulting and related tectonic
activity. .

For the purpose of this Teport and future Plamning, the hills wi
study area have been divided into two major geologic zones designated
"D" on the Geologic~Seismic Stmmary Map (Appendix VIII), '

Zone "C'" covers that portion of the hills where the slopes are stescpes:
ind the bedrock is tilted, folded and faulted and represents that arez of
laximum potential instability. Within this zone, one possible landsiide nos
een mapped (see Summary Map). -The existence of this slide has not been cor-

us

lirmed by subsurface investigation but the slide is highly suspect ¢ o i
-opographic configuration as revealed by photogeoliogic and ficld investigaticrns,

I11]
I
1

This zone alsg includes the Inglewood 0il Field apg its zssociz
tic conditions, such as: (1} old oil, mud and Waste water sumps, |
i1l placed for access road and well and tank sites, {3) overs:écpen é i
nd (4) old dump sites. This area also includes the area of maximum ground s
idence. ' ‘
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Zone "D" covers the westérn portion of the hills wherc slopes are flutter
and the underlying sedimentary units have shallow dips. Naturzl slope wtability
is high and problematic conditions should generally be restricted to the steepar

portions of the natural drainages and to oversteepened man-made slopes.

In both zones, slope stability is dependent upon (1) nature of bedrack
underlying the site, (2) proximity to faulting and degree of folding and
fracturing, (3} structural dip of the sedimentary bedding planes in relation
to direction of natural or man-made slopes, (4) slope angie, {5) presence or
absence of ancsstrzl slepe failures, and (6) presance or absence of shalicw or
" problematic ground-wsier conditions. '

Evaluation of slope stability for natural, man-made or proposed slcpes
must include geologic-soils evaluation of these factors which, in turn, nust
be based on detailed Ffieid and laboratory observations by the geslogist and

scils engineer,

-23-
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GROUND WATER

It is essential that seismic parameters for a sitc include watoer table

and saturation data aswell as the nature of underlying materials., For example,
where silts or sands are loosely consolidated and are saturated at or close to
the surface, seismic shaking can produce “"liquefaction'. This is a cendition
where the grain-to-grain support provided by the sediment grains is temporarily
destroyed and the water between the grains suddenly assumes the weight of the
overlying materials. BRecause the grain-to-grain friction is eliminated, the
sediment assumes the frictionless properties of a liquid tha® fails tc suppor

overlying structures, '

¢

In Culver City, problematic shallow ground-water conditions arc generally
confined to the floodplain and adjacent areas surrounding Ballona Creek. Two
major water-bearing zones exist in this area: (1) a deep zone that consists
of Lower Pleistocene sediments of sandstone znd siltstone Tanging in thickness
from 50 to 400 feet within the pianning area, and (2) a shallow zane ccopesed
of recent stream deposits of loos®, unconsolidated sand, silt and grave!l which
ranges in thickness from approximately 80 feet in the Ballona- Gap azresz north
of Baldwin Hills to approximately 50 feet to the west near the coast.

Water levels in the deep zone are controlled by domestic water production
and by the location of ground-water barriers such as the Inglewcod, Gverianag
and Charnock faults, The depth of this zone, as z result of pumping overatiocn
is generaly. below 50 to 80 feet. The great depth of the water level minimize
its potential for liquefaction from seismic shaking,

Table V, below, summarizes the most recent water levels in the shallow

zone for the six wells monitored in the planning area. Well locztions az
shown on the Geologic-Seismic Summary Map. The data are gathered from Los
Angeles County Flood Contrel records. These records indicate that littie
-any, domestic water is being pumped from shallow sand and gravel beds wit
the planning area. '

TABLE V
WATER LEVELS IN SHALLOW ZONE

P

Well Number Date Measured Depth to Water Table Elevaticn of Water Tzahile

2626DD 6-4-71 36 feet 56 fget
2609H 4-7-71 71 feex -17 feet
26097 -4-7-71 78 feet -21 feet
2598 6 - 71 68 feet 17 Zeex
1281C 4-6-71 18 feex 0 {Sea Leval)
1271T 4-5-71 7 feet 5 feet
~24-
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later levels vary within the upper water-bearing zone but a general drop
occurs to the south and west. Cwing to the westward slope of the zround surw
face, the shallowest water occurs in the western portion of the planning arez.

Arcas of shallow ground water (less than 50 feet in depth) should be
‘considered potentially problematic in tewms of liquefaction and, therefore,
should be evaluated in terms of seismic design. There is no evidence that
'the ‘Inglewood, Overland and Charnock faults cut this shallow zone or affect

‘the water table as they do the lewer zone,

-25.
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SOIL CONDITIONS _ . -

Little data based on soils sampling and laboratory testing are availablc
in the Culver City area. However, for the purpose of this report, the scils
conditions which are relevant to seismic analysis and city planning can be
divided into two major arecas of concern: (1) those in the hillside aresas,
and (2} those in lowland alluvial areas.

Lowiand'Alluvial Areas

In lowland alluvial areas there are severul areas within the City thax
show distress in the form of sunken, cracked and buckled curbs, cracked znd
sunken sidewalks, disparities in road pavement, driveway and curb elevations
and general random cracking of pavement. These areas of distress are in-
dicative of unstable curficial scil conditions, i, e., expamsive clayey soil
or organic-rich "boggy" soil conditions.

The area shown by stippling on the Geologic-Seismic Summary Map ir
Ballona Gap arca east of the Inglewood Fault is reportedly underlain by
organically-rich soils associated with a former marsh or boggy area. Ti
is one of the areas experiencing severe distress at this time,

. Two other arecas expericncing distress are alss shown by stippling.
areas lie nerth of the floodplain sediments and are underiain by olcer
Again, the scttlement and associated problems appear o be the resulz
pansive and possibly organically-rich clays and silts. Present saiis
can resolve these problematic conditions through the collected and lzbo
analysis of subsurface samples. Due to the nighly variable nature ;

of T
alluvial soils, this is generally best accomplished on z site-by-site b

Hillside Arcas

The soils conditions in the Baldwin Hills zrez are directly relzted o
the underlying geologic units. The soil profile is generated by inslace
S surfic-al

weathering of the native units and by siow downnill cre2p o:i sur
terials on the steeper slopes, resulting in local thick ouildups
soll (colluvium) in swales and at the heads of shallow reentrants.

hills, thesc sails are predeminantly sandy loam but locally beccme ¢
where underlsin by clayey silt. Where clayey, these soils are pataenti
expansive, necessitating detailed scils analysis for foundation design.
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Land Fills
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Over the years, numerous land fills have been placed adjacent

Creek cither to reclaim lowlands aleong the old crcek bed, or in cenn
with floed control improvements. The i
photo analysis from photos flown in 1
Ballona Creek Channel had been complc

were also completed. Fills placed dur

o O
[§]
m rt
-4 .
OO
1

W

ils have been delineated bv i
1337, 1951 and 1952. By 1932, the

ed and all significant £ill operations
ng thesc periods are shown on the
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Summary Map. During the time that these fills were placed, few controls
were generally placed on the compaction of the materials and no records
are available covering these fill areas. “herefore, the suitability or
stability of the fill areas camnot be attested to.

No dump sites other than those possibly associated with uncontrolled
fills along Ballona Creek, and shown on the Lap, are known to exist other
than in the area now being used as "little league” ball diamonds in the

hills south of Jefferson Boulevard. Prior to construction of the ball dizmondas

this area was a dump site and prior to that it was a sand quarry.

A minimum of 85 oil, mud and wasce water sumps have been identified by
aerial photc inspection in the Inglewood 0il Field within the planning area
Numerous uncontrolled fills have alsc been placed in connection with gradin
opérations within the field, Mzny of the major fills srs shown on the gzol
map by R. 0. Castle fAppendix VII). :

B
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CONCLUSIONS

jscismicitz
Culver City, as well as other cities in Southern California, will be
subjected to future seismic shaking from movements along the active fauls
zones in Southern Californiz. For Culver City, the two most probable major
earthquake sources are the Szn Andreas Fault Zone and the Newport-Inglewood
Zonme and future seismic planning should include the follgwing specific
considerations,

1. One of the two mess likely earthquake events to severely affsct
Culver City during the next 50 ysars could occur at depth cn the
Newport-Inglewocd Zone. Should the fault Tupture occur within Fiveo
miles of Culver City, ground accelerations of up to 0.4g. should be
expected.

2. The other most likely earthquake could occur on the Sap Apdreas
Fault Zone, 45 miles away at its closest point. Greund atcelerations
of 0.2 tc 0.35 should be expected and the duration of shaking could
last as long as one minute.

3. The ranges for ground accelerations given above are taken from
Table IV and are for bedrock areas, Accelerations in alluvial
} areas would probably be higher,

4. Movenments on the Newport-Inglewood Fault could be accompanied by
ground rupture along its mapped surface trace. There is no
evidence of recent ground displacements due to recorded earth-
quakes possibly originating zlong the Newport-Ingiewood Zone
and, therefore, the amount of surface displacement thas could oceur
is unknown, : .

S. Movement .n the Qverland and Charnock faults is not anticipated
because vvidence Suggests that these faults ars no longer active,
However, more geologic cata are needed on these faults befors
their state of activity can be definitely established,

Earth Movements and Subsidence

Leveling surveys begun as early as 1910 have shown continuing eartch

movemnents and subsidence in the Baldwin Hiils area. Recent studies, bassad
on Los Angeles County and City survey data, give the following resulcs:

1. Earth cradks and surficial Tault displacements have been manped
since 1957 and are conf the ezs

t side of the subsidence
area which is outside of the Culver City planning area,
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2. Maximum subsidence is occurring in an clliptical—shaped areca
overlying the Inglewocod Oil Field. Subsidence Map I shows
subsidence rates to 1961. Subsidence Map II shows subsidence
rates during the period 1960 toc 1970.

Subsidence has been attributed to the oil production and water
injection in the Inglewcod 0il Field.

w
B

.

4. Subsidence is anticipated to continue in the near futurc at abour
the same rate as it did over the last ten years. However, cou-
tinued wzter injection may slow the rate in the future as has beer
demonstrated by injections in the Wilmington Oil Fizld.

S. Continued subsidence within the main subsidence bowl could passibly
cause surface cracks and/or shallow displacement on known © :lTs within
the planning area similar to those now experiencing displacemen: on

the eastern side of the subsidence bowl.

Hiilside Arcas

For the purpose of this report and future planning, the hills wizhin tho
study area have becn divided intc two major geologic zones and the canstouints
to development within each zone are as follows:

1. Zone "C'" includes the higher and more rugged portions of the
Baldwin Hills west of La Cienega Boulevard. Constrzints to

development in this zone are (1) steep naturzl and man-made
slopes, {(2) -existence of active subsidence inciuding area of
maximum subsidence, (3) proximity to Inglewood Fault, (4) oil
field operations including presence of oil, drilling mud and .
waste water sumps and “acontrolled cuts and fills, and (3) =o-
tentially expansive soil Cnaditicns in areas of thick soil or
clayey bedrock. e
2. Zone "D'" includes the lower portions of e hills wesg of = Lo
and contains fewer restraints to developnent. than ione "', Tne
major problems are: (1) significant subsidence, though on™=ia
edge of the main subsidence bowl, (2) casily erodible earth uﬁtg;‘
and (3) potentially expansive soil conditions in areas of thick ~
soil and clayey bedrock. ' . s
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-Lowland Alluvial Areas

O
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5 The lowland arca of Culver City is located on 2 floodplzin of an
~estward flowing Los Arigeles River now represented by Ballona Creek.
is underlain by recent alluvium azlong the creek and older alluviur on th
ground both to the north and south. In these areas the major probleas ass
ciated with development are: :
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1. The presence of locally severe expansive and boaqy soll conditions.

2. The presence of the buried and little-known Overland and Charnock
faults whose state of activity has not been definitely sctablishad.

Ground Water

(*J

In the planning area potentially problematic grou.d-water conditirns e
generally confined to the floodplain ancd adiacent arcas surrounding L““-o—"
Creek. Even here, domestic water productzon though generally rrom the dzepor
measure, has lowered the water level in the uprer zlluvial zesne to 50 - &) “cat
below the surface. This depth of the water level greatliy reduces The noien-
tial for liquefaction of the soils from seismic shaking. However, smould the
water level rise to near the surface, through either reduced withdrawals or
increased recharge, the hazard of lvqueF ction would arise.
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Future land usc planning by Culver City and land develoypmen
develeopment whether by municipal or private sourss cap benefic
geologic-scils study and interpretation. Small cities 1ike Culver Cizy
generally cannot justify having experienced engineering geologists and
solls engineers on their permanent payrolls. However, these professicnals
are needed to review and evaluate soils and geologic studies within the
City. In order to.fulfill these important needs, a certified engineering
gealegist and a qualified soils engineer should be retaincd by the City of
Culver City to assist them in ceveloping, interpreting zid ericicing the
cade and in reviewing the work of the private vonsultants, o

[
£
-~

As an alternative to the City retaining consultants, thess scrvices
- also can be contracted through the Los Angeles County Engineer. Althouch
many small cities do contract with the County and do receive satisfactory
ssxvice from the County, they &9 nct have the local contrtal that cen bg nb
tained by retaining experienced consultants ta add ta their SL Shginsering
and planning capabilities. '

In regard to the City requirements for geologic-soils investigaticas,
the following procedures are recommended:

1. Geologic investigation$ should be required in the hillsida zreas
Thes

s, hcse
areas designated A, B, C and D are shown on the Geologic-Scismic
Summary Map. A table which lists the recommsnded geologic aznd
soils reports for each area or zone is alsc shown on Tho Summas

mmaTy
Map and is included as Appendix VI. Major considerations in the
hillside areas will be cut-slope stabilities, subsidence, possib
surface cracking and faulting related to subsidence, oil Ticld
operations and related waste sumps, uncontrolled fills and over-
steepened cut-slopes. The principal considerations aloag the fault
zones will be their exact location and stzte g activizty.

Hhy

2. Soils investigations should be required for zll develozments within
the City. Problems of expansive and boggy scil conditions will be
particularly important considerations by the zoils engincer o
tially high ground-water conditions could result in the future and
should receive the attention of the soils engineer,

3. The above investigations should be required wrior to Ci
of the following three stages of development: (1)} <tent
design, (2) the final grading pian, and (3} foilowing rou
but prior to issuing building permits. CGuidelines for
soils investigation and regort requirements for stren
geologic-soils building and grading codes zve given in
dixes I and II.
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4, Guidelines for mun al projects, g;oloth services and lcg
matters and for pr paration of storm.damage. and ct:er geologi
~ac

[58

hazards rcports are given in Appendixes III, IV and vV, - Y

C
cC
LY

.

C

(0

5. Specific studies thet the City should consicer making at this
time are: (1) the monitoring of continued rate of subsidence
based on continued survey data available from City and County
engineering and survey divisions, and (2) investigation of the
Inglewood, Overland and Charnock faults in the subsurface.

o]

The fdllt investigation ¢an bz corsidered z City-wide problem since ths
criticsal lationships necessary to establish the stzte of activity of =z
fzulcg normally occur only ai scattered localities that are not necessa~: v
within the bounds of a tract or dcvelopment. This study should 1nc‘ vie o
centinuing program of geologically inspecting any roadcuts or excavari
being made along any of the fault alignments, and the monitoring p: or
water levels in the lowland areas to establish currsnt levels and —vo

e a mre ame .
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£
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APPENDIX I

GUIDELINES FOR GEOLOGIC AND SOIL INVESTIGATION
AND REPORT REQUIREMENTS BY THE CITY

Definition of Purview of Engineering Geolosist and Scils Engincer

A registered geologist certified by the State of California as
enginecring geologist and 2 qualified soils enginesr experienced in
subdivision must be retained by the developer and be responsible for
soils aspects relevant to the project. The consuitants will be concerned
with such terrain probiesms zc landciides and erosion, delineating widchs and
state of activity ¢ faults, ground-water ci-culacion LRl i
earth materizls, loose foundation materiais, and suhsiderce.

Preliminary Geologic-Soils Reports

. The pre-grading investigation by the engineering geologist and seils
engineer must be sufficient to outline geologic-soils problems and nrovids
solutions t: these problems. This pre-grading work should include:
(1) subsurfacz exploration, (2) sampling, (3) construction of suitable

map(s} and cross section(s), and (4) comprehensive geclogic-soils repor:s.
The professional's opinion should be sought in the form of a letter-report
wherever it appears that no potential hazards are present, rather than

waiving a professinnal report statement.

s g

Geologic-So0ils Inspections

eclogic-soils inspections shall be conducted during all signpificant
hillside grading operations and sufficient remapping, data coliectian and
analysis shall be done to assess the as-graded plan. This inspection wor
shall be sufficient to document and certify that (2) a1l geologic-s0ils recom-
mendations have been followed during rough grading operaticns, (b) i
adverse geologic-soils conditions have been corrected or tazken into z
-

and (c) that all lots or sites are suitable znd safe for construc
the viewpoints of geology and soils engineering.

rt Q

As-Graded Engineering Geologic Map

An zs-graded geologic map should be recquired for sites having
geologic conditions. This map should summarize relevant geologic
obtained prior to, during, and at the termination of rough grading.
define the limits and geemetiry of geolegic problems and their ireaiment,
including the position of earth buttresses and other restaining devices Zor
geologic purposes, impermeable blankets, subdrains, graded slope angles in
cuts, conditional use areas and measurements in arcas now buricd by Fill o=

should

subsiding. Geologic cross sections through the chie? problem areas
be included. )

-
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APPENDIX III

- GUIDELINE FOR MUNICIPAL PRCJECTS T

Site Selection

The sclection of a site for a particular land use benefits from
geologic study and interpretation, particularly in hillside arecas. For
example, the location of a municipal water tank Tequires (1) a hillside

site to provide the necessary hydraulic head to service the project are=
and (2} a hillside site with geclogic stability.  Additional considerations
include the economics of the construction, acstiietics of the sits and ready

access to the site. All of these factors relate to & greater o¢r lesser
extent Lo the geclogy of the site: economics depends on the amount of

material to be removed which, in turn, depends on the Tippability or degree
of hardness of the material and the extent of blasting that will be necassary.
By minimizing the height of excavation atid the total yardas & )

unsightly iccation czn be prevented as well as artificial
the other hand, in some locations a deeper excavation might
purpose of hiding a tank sits, Temoving an unstable surfic
acquiring valuabie borrow material for a road or other engi

The concept -of multiple purpose planning and multiple use planning
land use deserves extension to many other projects. For example, borrs
areas might be planned as future parking arezs for parks or picnic $TOTS
Or &s observation points. Other knoliis recuced o 2z G Ti
might serve as recreational Centers or nature centers,

Geologic conditions znd features should bea censidered early In the planning
process. The earlier terrain factors are applied, the more design will benefic
from the geology by both avoiding geologic pitfalls and capltalizing cn nuseraus
savings related to the use of Tesource materials and more imaginztive and
Creative designs. - '

Site Develovment

_ Because of the wide variation in the characro» of earih materials zand the
geomelric arrangement of these materials, and beczuse very subtle geclogic
features can significantly influence the overall performance of z slape,
individual site analysis is necessary. Intensive engineering gsologic studics

=4
must be made of individual properties prior to their development. Cn zn

vidual site, subsurfzce exploration in the form o< backhce treaches, doze-

3
or drill holes may be fecessary to define such features ang cenditio:
width of a faulr zene, the orientation of 3 thin clay seam of montmorii
that can render a slope potentially unstable, the depth of the overburd
the configuration of z landslide thaz may be too thick to econozically
The degree of subsurface exploration will be dependent upon t
the geology, the abundance and magnitude of naruraj terrain probil
relationship of the geology to design.
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APPENDIX 1V

GUIDELINES FOR GEOLOGIC SERVICE ON LEGAL MATTERS FOR CULVER CITY

Claims against the City involving soils and geology can be reduced in
several ways: (1) reduce the area of City liability, {(2) avoid geologic-soils
pitfalls that can lead to claims, (3) enforce present and future building apd

grading codes and ordinances.

Legal research has shown that there is no real duty ‘on the part of the
City to carry out extensive anrd detailed investigations on lznds that are
suspect of having geonlogic and s50ils problems tacept as required in counecdtion
with general plarmning for the City. The doty is that of the landowners. It
is the duty of the landowner to employ competent geologists, soils enginecers,
and other private consultants in order to supply the necessary technical
information related to stability of the land and its future safety for buiiding
purpeses. Therefore, in order to reduce the area of Tiability, it is importans
to extend responsibility wherever possible to private consultants and- the
private sector. This commonly can be done by Trequiring consulting reports
and signed building and grading plans that include acceptance of responsibilicy
for each phase of construction, as well as completed construction.

There is growing emphasis on contract specificztiocns, but in geology
and soils this source of lawsuit is not nearly as important as claims arising

from instability and the following subject categories.

Surface Runoff - Promoting changes in drainage patterns that
will concentrate drainage in certain arezs where damage can be
done and failure to provide for the collection and control of
surface runoff and deposition of sediment and failure to provide
for repair and maintenance of existing flood control facilities.

Ground Water - Ground water barriers can resulc in surface see
during wet seasons, as can lithologic chianges in the sediments
depth. Perched or shallow ground water can add to natural or cut-
slope instabilities.

pages
-
[

Public Health - Safety - Pollution of ground water or surfacse
waters; vibrations from blasting; protection of workers in trenches
and other excavations; provisions for tunneling; etc.

Natural Slopes and Cut-Slspes - Failure to Tecognize potential
slide conditions which generally can be deciphered in advance of

development,
Most pitfalls can be avoided by requiring that fzcts zre obrzi-ad in
tdvance of construction and insisting on completion of "state-gf-the-z==
rpretations ars

rofessional geologic and soils reports. Subsurface inze
.mportant and, as a result, subsurface exploration andé an S
‘e required wherever this information does not already exist. Pre-grac
leetings should be held, during which the City serves as a coordinater <o

sultatnts on the project and assures itself that one of them will serve

nief coordinater from that time on.
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(continucd) ;

The real key to reducing the claims is enforcement of prescnt and future
building and grading codes and ordinances. It is deemed advantagcous to the
City of Culver City to rely upon the services of a certified cngincering
geologist for third-party reviews of engineering geological Teports inasmuin
as engineering geologists employed full time by the City are not feasible
this time. i

a7

A Teview of a consultant's report-by the City of Culver City is probably
one of the most critical steps in analysis of a proposed development. These
reviews are needed in order to see (1) that provisions of the ordinance are
enforced, (2) that the private consultant's findings have ‘been fully expounded
and considered and that his recommendations are taken into account by the
designers and developers, and (3} that the inves:iigators advance safe scluczions
to all geologic-soils problems.

Ideally, the consulting engineering geologist for the City should be
well acquainted with the actual and potential geologic-soils problems in the
arca, and yet, should be removed from conflicts of interest by practice in the
area, This relationship wil! help to achieve an atmesphere of mutual TCSDENT
and cooperation, essential for effective implementation of this wrecormendation.
The use of a third-party -reviewer will help to assure that a detailed and full
geologic investigation is made and will help to avoid City liability.

Creation of a Geologic-Soils Advisory Review Board

This board would serve in an advisory capacity to the City of Culver Civy
in evaluating controversial matters appealed by landcwners and-cevelopers., Ti
board would review these matters and make recommerdazions te the City Planning
‘Commission. It should be in a position to determine from data submitted znd
from on-site observation whether z proposed development mects the raguirements

of the "state-of-the-art" and state and local ordinznces.

.

o |

(=3
=

Membership should include a certified engineering geolegist, an architect,
a landscape architect, a seismologist and-a civil engineer who praciices in
s0il mechanics and is familiar with the methods of stability analys:is.

Members should be rotated on a 2-3 year basis. The flexibi
composition should permit that two engineering geo0logists be pr
problem is largely geologic and two soils engineers when the »r
soils engineering in nature.
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APPENDIX V

’ GUIDELINES FOR PREPARATION OF STORM DAMAGE AND
‘ OTHER GEOLOGIC HAZARD REPORTS

V'

-

l. The City should maintain =z file of all published information on storm
damage and geologic-soils hazard damage. This should include meteorologic datz,
descriptions of site damage, photographs of damage, and drainage arez Darsmeters.
2. The City should maintain an inspec;ion file of photographs (Polaroid, etc. )
that show unsatisfactory completion of construction elements. rode violaticn:,
and damagz.) areas both before and after the storm SCZ50Ms.,

3. The City should maintain maps that show loecations of significant storm
damage and other terrain problems. )

4. All stability control and erosional control devices should be shown on the
City map. in relationship to the problem areas defined in this study,

5. The City should require, at the first signs of a potential hazard to public
safety involving geologic hazards, an engineering gzologic report.
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SLUCOMMENDED DISTCIRUTION . SOLS AND GLOLOGIC INVESTIGATIONS

Yype of fnvestigntions
an
Problems of Speciat Emphasis

Solls Geology
. . Subsidence
Zone Iigh Groundwaler Cut-Slope where rate
Syimbol General & Liquefaction General Stability Seismic > 0.05 ft/yy
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