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SKISMIC SAFETY ELEMENT

INTRODUCTION:

Southern California geologic and seismic history has been one of
long and continued activity. The proximity of known major faults
and the experience of many residents within the recent past

verify this fact. Two major events within the Los Angeles Basin
have called attention to the potential destruction that earth-
quakes can unleash. The first, the Long Beach earthguake,
occurred in 1933. Reaction to it brought about an incorporation
of seismic design standards into the building code for the first
time. 1In 1971, the San Fernando earthquake caused appreciable
damage within major portions of the Los Angeles Metropolitan area.

The experience of these two major events has produced a high
lavel of seismic hazard awareness on the part of both citizens
and public officials of the likeliheod of future occurrences.
Both major earthquakes have also underscored the need for effec-
tive planning to mitigate against the effects of seismic occur-
FRNCES.

It is apparent that seismic activity brings a potential for loss

ot life, damage to property, and econcmic and social disruptiovn.
Yet the task of identifying this potential is complicated by the
fact that earthquakes and their resultant effects are unpredictable
and infrequent. Because existing and expanded development in
Montebello will be exposed tc potential selsmic hazards, it will

be necessary te identify, delineate, and evaluate these hazards
within the limits of present technology. A policy and implemen-
tation program can then be effected.

To gain the necessary technical background data required to
formulate a Seismic Safety Element, the City of Montebello con-
tracted with the Envicom Cerporation to prepare a Technical

Report. The scope of this report includes the identification and
analysis of seismic hazards within Montebello., While the Technical
Report zugments the Seiemin Safety Element, it fs drawn upon freely
for specific information as contained in the element.

To comply with California State Law Government Lode Section 65302 (F}
as follows:

"A geismic safety element consisting of an identification and
appraisal of seismic hazards such as susceptibility to surface
ruptures from faulting, to ground shaking, to ground failures,
or to the effects of seismically induced waves such as tsunamis
and seiches.
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The seismic safety element shall also include an appraisal
of mudslides, landslides, and slope stability as necessary
geologic hazards that must be considered simultaneously
with other hazards such as possible surface ruptures from
faulting, ground shaking, ground failure, and seismically
induced waves.”

INITIONS:

Alluvium:
A general term for all sediment such as sand and gravel

deposited in river beds, flood plains, lakes, and fauns at
the foot of mountain slopes and estuaries.

Earthquake:

Perceptible trembling to viclent shaking of the ground
produced by sudden displacement of rocks below and at the
earth's surface,

Fault:
A fracture or fracture zone along which there has been move-
ment {slippage) of the two sides relative to one another and

parallel to the fracture.

Actrive Fault:

A fault that has moved in recent geologic time and which is
tikely to move again the relatively near future. For plan-
ning purposes, this period extends back on the order of
10,000 years and forward 100 years or more.

Inaciive Fauir:

A fault which shows no evidence of movement in recent geologic
time and no evidence of potential movement in the relatively
neatr future,

Ground Failure:

A situation in which the ground dees not hold together.
Examples are landsliding, mudslides, and liquefaction.



Intensity:

A qualitative measure of an earthquake's destructiveness,
bagsed on observed damage or effects. (See Modified Mercalli
scale Chart 1.)

Landsliding:

The perceptible downward sliding or falling of a relatively
dry mass of earth, rock, or mixture of the two.

Ligquefaction:

A sudden decrease of ghearing resistance of a noen-cohesive
soil caused by collapse of the scil structure assocciated with
sudden but temporary increase of water pressure in the soil
voids; more generally, a "quicksand” condition results from
an upward flow of water through sand.

A quantitative measure of the total energy release of an
earthquake based on a logarithmic scale. (See Richter scale
Chart 1.)

Seiches/Tsunamis:

Earthquake-generated water waves; seiches occurring in enclosed
or restricted bodies of water, the tsunamis occcurring on the
high seas. Neither hazard significant in Montebello.

Seismic Risk:

The degree of probability of earthquake impacts, including
injury and loss of life, property damage, social and econenmic
disruptions, as estimated from the history and recerds of past
earthquakes. The varying degrees of seismic risk are illus-
trated in Figure 1. A further discussion is provided under
TCONSTRAINTS.”

TECHNICAL BACKGROUND:

Because the basis for the Seismic Element rests upon a large amount
of technical information, an explanation of both thes general effects
of earthquakes and certain specific facts of Montebello’s geclogy
will be necessary. Only selected information is provided here in



Y

5

600"

1

50"

1o’

Siﬂ Ut UO‘{}E‘IB'{SSOV pUncIn

———

gomars {43

e

(®1T®25 193yoTyY) spnijuley

TOADWESE UG porododd Ayl e A Ry

"syueq Jesc (paddors) psyserds isiem  Cpnuw puw pues pauzIys  csedors desas
PUER SHURQ IB8ATI WOl 91RISPTSUCs SIPTTSPULT  “3Juaq ST - poyoRid ATpeq punosb CsUCTIEDURG]
U3T# pACIISBP SVANJONILS DWeI] pue ALUoSBU 350W IPBAOAISOP SBINIONILE USPOOM TTING-TIoM SWOS

“uayorq sadrd puncabiaspun *ATsnonnTdsuon paNoRIo DUNQIS
TSUCTIRPUNGY JJO pRIITUS sbutprrng  cesdelros reraaed Yitm sburpring Teriuvessqns ut eeabd fqunyd
30 N0 UMOIUY SIANZONINS dwedy peubIssp TTes !seanionians paubrssp Arperosds Ul sygeIsptsuon obrvweq

TPRQANGSIR SI8D

IOIOU BUTATIP sSuUosIngd  CIelem T[om Ul ssbhueyd siunowe ITews Ut payosl{e pno pue puwry  Cpouang
“ETAC BINJITUINT AAPSH  CSTIBM ‘SjUSUnUOW SUWMTON SYoRls Azo3o%y SABUNTUD IO TT®I  CS9IN300IIS
PWEALY JO N0 UMOIUY STTEM Teued SaInjonads 37Ing Aracod ut aesab fesdeyroo TeTiied ulTa
ShurpIIng TeTINEYISQNs AJBUTPIC UT STRIBPISULD {B8IN3onays paubisap ATreivads ut Jubirrs ehvused

IT1IA

Tsxe3 xotou butartap sucsaad Ag pesoTiou fusywoug SADUMTUD BWOT {SBINIONILS
paubtssp ATpeq to 371ng Araoed us SIRISPTSUCS {SBINJONAZE AJCUTPIC 3TING=-TI0M UT 23vIspow 03
AUBTTS JUOTIONIAISUGD pur ubTsep poob 3O ShuTtpTIng ur oTqrbrThau abewwdy FEIDOPINO SUnI ApogAioan

LI

TIUBTIS sbeweq -sAsuwrtuo pebruep I0 aeaserd ustlez
30 FB2URISUT MBI B Ipsacw sanjgtuany Aavsy suoeg TRACORING uny pue peusiybraz Auww (TTv Ag 3194

in

*doas Avw S%00Ts wunTapusg TPBDTIOU SSIWTISWOS
spoelgo 1iel F9ylo pue sotod ‘seeiy jo POURQANISTG  CpRRInasa0 suoelqo orgeisun ‘xeiserd peyopiIo
0 EVOURISUT MBI ® TUSMOIQ ‘0019 SMODUTM SDHUSTD BLOG ‘pousyenr Auew !wuclisan ATaesu Aq 3784

. “ATOESITION YOOI SIPD I0j0ul butpuesg
THUTPTTNG BUTYTIas Yonai Aavay eyTT UOTIBSUDE  "PUnOS DUTHROID 8)ell ${[aM !pPaqanistp si0op
‘SMOPDUTM 'SBUSTC Cpoausyeme owos 3uybiu 3y “may A osaoopino {Aueuw &g s100puT 3193 ‘Avp oy Butang

AT

TPEIBWTISS UOTIRANG xOnIY 3
burssed )T UOTIRIGIA CATaUB TS yoox Aewm saes xojow Hurpuwlg ‘ayenbuiaes ue sv a1 szrubonel
3ou op srdoad Auww Ing ‘sbutprIng o 830073 xeddn uo Arreroedsy ‘sicoput Atgeaniiou a3nd 374

IT%

‘butms dvw saoalqo pepusdsns
AT®3entTng  shurpTing o 530071 taddn uc ATreroadss ‘9581 1Y suosisnd #Bl B AQ ATUC 3784

TSUSTITPUOD dtgeiosry Arrercadse xspun mez Axsa Ag adeoxs 31183 20N

CSAAVADHLYVE TVI0T MOTIVHS 40 (MALHDIY) FANLTNOVH ANV NOLIVEETI00Y
INOOHMD HIIM JIASNCILVIAY FLIVWIXONJddY ONIMOHS H71IV05 ALISKNIINT IT99VOUOW GHIAIAOW
T 33ey)

GLET Trz Aww oo peundopy

e




MONTEBELLO GENERAL PLAN PROGRAM

SEISMIC SAFETY ELEMENT

DEGREES OF SEISMIC RISK

Damage substantially beyond
control. Accepted risk of
living in a seismically active

The costs (economic/social/
iticai} exceed the benefirs
derived from control meagures
(e.g., abatement of all pre-

area.
g Level of Risk is Damage could be controlled,
Beyond Feasible but will not be for all but the
; Mitigation mest critical structures.
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E 1933 structures in the city
123 is not considered feasible).
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é =
4 = ., Level of Risk It is economically/socially/
o w = can be Mitigated politically feasihle to mini-
. = 2 mize this level of hazards.
o b = All new structures will be
- H 2 constructed to specified
= o standards. Selected existing
. A structures will be vehabili-
g @ tared to minimize risk of
: i .
- 5 hazard and damage. Hospital
wd
& ] and school construction stan-
g = . s X
5 - dards, public information pro-
g grams, and development review

are examples of mitigating
measures,

Level of Risk Damage, if anv, is not of
is Negligible sufficient significance to
warrant concern by government.

Figure 1
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order to give a general picture of the geclogy and seismic hazards
for Montebelle. For a more complete but technical treatment,
reference is given to the Technical Report for the Seismic Safety
Element, prepared by Fnvicom Corporation, 1975.

The most widespread effect of an earthquake is ground shaking.
This is usually, but not always, the greatest cause of damage.
This effect poses the primary seismic risk in Montebella from a
major earthquake on either the Newport-Tnglewood, Sierra Madre,
or the Whittier faults. A great earthquake of nearly 8.0 magni-
tude on the San Andreas fault would also result in strong ground
shaking. (Compare the Modified Mercalli, a qualitative scale, to
the Richter, a quantitative scale on Chart 1, and the expected

effects of major faults on Montebello on Chart Z.)

Another effect of carthquakes is ground failure. This category
includes such hazards ag differential settlement and liquefaction,
natural landslides, rock fails, and subsidence. Fach of these are
considered limited hazards in Montehells,

Ground displacement, which s rhe surface rupture along faults, is
not considered a significant hazard because no active or potentially
active faults are known to be present within the limits of the City
of Montehello,

[

Within the City of Montebelle four geologic/seismic zones were
identified and then delineated such thar the effecrs of earth-
quakes of different magnitudes in esach zone might be analvzed.
These zones are based primarily on variations in subsurface char-
acteristics and are characterized on Figure 2, as follows:

Zone 1 - Thick alluvium (200-800 feet) underiain by
sedimentary rocke,

[
!

Zone Thick alluvium as in Zone by including the

Gaspur Agquifer.

Zone 3 - Thin alluviom (0-200 feoer) underlain by
sedimentary rocks.

Zone 45 - Pico Formation of San Pedro Formation rorks
expased at the surface.

The major part of Montebello is underlain by alluvial depesirs.
With respect to ground shaking, the most significant wvariation
results frem the presence of the Gaspur Aquifer {(Zone 2). Although
this zone is limited in Montebello to a narrow strip along the
present course of the Ric Hondo in the eastern part of the ciry,
there is potential hazard here for liquefaction.



Chart 2
MONTEBELLO GENERAL PLAN PROGRAM
SEISMIC SAFETY ELEMENT

MAJOR FAULTS IN THE MONTEBELLO AREA
AND THEIR EXPECTED EFFECT ON THE CITY

Approximate

Miles From Expected Frobabiliry
Montebelle Richter of Gecurrence
Fault (North-South) Magnitude £100-Year Period)
L. Whittier ) 6.0 Low to Very Low
2. Newport~Inglewood 9.5 - 14 £.5 Fatermedizre
3. Sierra Madre 10 - 14.5 .5 Intermediate
4. San Andreas 33 8.5 Probable
(ia
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~
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o
o
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SOUECE:  Envicom Covporation, o of Montebello Technical Report

ement, April 175,
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FIGURE 2

SEISMIC SAFETY ELEMENT

MONTEBELLO GENKERAL PLAN PROGRAM




The northern part of the alluvial area, designated as Zone 3,
thins onte the "bedrock"” {(Zone 4} of the Montebello hills. Here,
in Zone 3, conditions are present that tend to amplify shaking
frequencies that will affect low-rise to medium-rise structures.
Within Zone 4, the guestion of slope stability was encountered and
an appraisal of slope stability was made by Envicom. The results
indicate that under the present 'semi-natural’ condition, the
slapes are fairly stable. However, a modificaticn of the terrain,
such as during grading for a development, could create unstable
conditions unless appropriate engineering gealogic practices are
incorporated.

Each of the characteristics of the four zones were projected by
computer for a series of expected earthquakes to obtain their
responses in terms of shaking and acceleration of the ground or
the structure on which it is mounted. The resulte werse rabulated
in Chart 3. It is evident thar each zone ewperiences different
effects by virtue of their differing physical characteristics and
because of this, each zoune consequently experiences differing
degrees of hazard.

lete @ of earthauake hazards, an evaluation of
the probability
Chart 2, a determi
The risk of potentis
policies set forth in this Seismic Element.

1. Tdentify and appraise the geologic and seismic hazards within
the community.

7. Reduce the loss of 1ife, damage to property, and the economic
O and sccial dislecations resulting from future earthquakes.

1.

To promote consideration of seismic standards and critevia for
existing structural hazavds.

2. To develop land use standards and development regulations related
to the level of seismic hazards.

3. To establish a seismic hazards review procedure.
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Chart 3

MONTEBELLO GENERAL PLAN PROGRAM

SEISMIC SAFETY ELEMENT

GENERALIZED CHARACTERISTICS OF EXPECTED EARTHQUAKES
BY ZONES WITHIN MONTEBELLO

Magnitude of Earthguakes

Newport/Inglewocod or San Andreas
Sierra Madre Faults Fault
Zone 5.2 5.6 6.5 B.5
i a = 0.05 a = .19 a = §.30 a = 0.23
T 0.2 = (,2-0.4 = (3.3-0.5 T 6.3-0.5
£ = 4-6 t = 6-106 t = 15-20 £ = 30-40
2 a = 0.5 a = 0.19 a = 0.30 a = 0,23
T = 0.2 T = 0.3-0.5 T = 0.,4-0.6 T 0.4-0.6
£ = 46 t = B-17 £t = 20-75 t = 40~-50
3. a = 0.09 a = 0.30 a = 0.45 a = 0.33
T = 0.3 T = 0.2 = (,2-0.4 T = 0.2-0.4
t = 46 t = 6-10 r = 15-20 t = 30-40
4, a = (.03 a = (.12 a = 0.1 a = 0.14
T = 0.3 T = 0.3-0.4 T = 0.6~1.0 T e 0.4~0.7
t = 34 t = 5~8 £ = 10~15 t = 30-40

The Whittier Fault is not included because ground shaking from the
earthquakes shown should equal that from the Whittler Fault.

a = maximum pround acceleration expressed as a decimal
fraction of the acceleration of gravity.
T = predeminant period of shaking In seconds.

t = duration of "strong' shaking in seconds.

SOURCE: Envicom Corporation, City of Monmtebellc Technical Report
for the Seismic Safety Element, April 1975,
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4. To assure consistency of all elements of the General Plan
with the Seismic Safety Element.

5. To define and coordinate a disaster preparedness program in
conjunction with other General Plan Flements.

6. To provide for a periodic review of the Seismic Safery Flement
to reflect new infermation or improved technology to reduce
the hazard of seismic activity.

The major constraint to be dealt with in the Seismic Safety Element
concerns seismic risk. The degree of earthquake risk that the
community is willing to accept is critical to the development of
policy and implementation of the element. Because a perfectly
hazard-free environment does not exist, certain tvpes and degrees
of risk are always present. The acceptability of this risk also
varies and we find that citizens may be willing to accept rela-
tively unregulated risks in the selection of their homes but not
in selection and location of hospitals and public buildings. An
example of structure use and the probability of ncecurrence of
earthquakes of specific magnitudes is given in Chart 4. These
magnitudes can provide standards for levels of acceptable risk
that the community is willing to assign to different uses. Al-
though these levels may provide a basis, other factors such as
general geology, characteristics of the site, and structural
specifications must also be considered.

The basic problem in the determination of seismic risk is that it
cannot be quantified. While the fields of geclogy, seismology,
and engineering are steadily growing in their knowledge of the
mechanics of seismic processes, the great complexity of many
geologic/seismic factors related to earthquakes does not currently
permit accuratre predictable measurements concerning where | when,
and how large an earthquake might occur. We thus find that risk
is basically a subjective determination based on « variety of
components which are integrated to comprise the total risk. These
components include the general geology of the area, the geclogical
characteristics of the specific site, the land use, and the
structural specifications of the site. Fach of these four compo-
nents may be dealt with more or less independently to derive the
estimated total risk of a gpecific project or location based upon
its specific characteristics.

The derived total risk, developed through the procedure of risk
analysis of the four components, may be applied to existing

~10-
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structural hazards, particularly to pre-1933 structures, as well
as to future development. Within the scope of the state require-
ment that levels of acceptable and unacceptable risks be deter=—
mined, risk analysis would provide the method for making such

determinations.

In the reduction of seismic risk, higher costs often result.
{(Chart 5.} Additicnal costs such as reports prepared by special-
ists (geologist, soils engineer), lower densities, added building
requirements, and relocation studies may be considered unnecessary
by many. Yet the major goal of the Seismic Safety Element is a
committment to the reduction of seismic risk to the public at
large. This commitment will be met to the extent possible as
described in the policies and action program of this plan.

POLICIES AND ACTION PROGRAM:

i. To define acceptable and unacceptable se
framework of a feasible implementation p

unacceptable seismic risks.

2. To ideatify and evaluate structural hazards of existing
buildings that may constitute unacceptable seismic hazards.

3. To seek reduction of unacceptable structural hazards on a
voluntary basis and through other appropriate means.

4, To incorporate a seismic hazard review procedure in the
evaluation of new developments.

5. To emphasize seismic hazards as part of the city's disaster
preparedness plans.

6. To promete public awareness of potential seismic risk,
hazards, and mitigating measures.

1D
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