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PREFATORY COMPARISON
OF THE NORTHERN AND SCOUTHERN CALIFORNIA

EARTHQUAEKE PLARNING SCENARIOS FOR THE SAN ANDREAS FAULT

To be effective, emergency-response plans must reflect the general conse-
quences of an anticipated earthquake within a particular region. Therefore,
emergency-response plans are not checklists of generalized conditions that
must be dealt with; rather they are systematic strategies that are closely
related to the special circumstances of the area for which they are designed.
The emergency-response plans required to be effective in coping with a north-
ern California magnitude 8.3 earthquake on the San Andreas fault are signifi-
cantly different from those appropriate to a similar sized earthquake on the
southern California segment. This planning insight is evident from a compar-
ison of Special Publication 60 (southern California) and Special Publication
61 (northern California), two planning scenarios that have been developed by
the California Division of Mines and Geology (CDMG). Since these scenarios
are identical in scientific approach and methodolegy, genuine contrasts

between patterns of regional consequences can be identified.
The discussion which follows highlights the principal contrasts between

the effects of magnitude 8.3 earthquakes on the San Andreas fault segments in

the vicinity of Los Angeles and of San Francisco. These scenario earthquakes
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will be similar in size and location to the 1857 earthquake in southern

California and the 1906 earthquake in northern California.

The general comsequences of these scenario earthquakes in both southern
and northern California will be to overwhelm existing capabilities of coping
with significant interruption of ground transportation, communications, water
supply, sewage treatment, electricity, and pipeline distribution of natural
gas and petroleum. Existing emergency-response capabilities will be taxed
beyond their limits by the combined effect of regional damage to all the
important lifelines upon which the metropolitan areas depend. These circum-—
stances will compound the problem of providing medical aid and search-and-

rescue services to the stricken areas.

In southern California, the strategy for bringing supplies and assistance
into the Los Angeles region following the earthquake should emphasize ground
transportation, which will probably be possible by freeway and by railroad
from San Diego. In addition, air transport into the area will be feasible
for large cargo planes at a number of the large airfields if auxiliary power
supplies are available to maintain radio communications, landing lights, and
other requirements necessary to the operation. An effective distribution of
materiel and persomnel within this large metropolitan region will be a great-
er challenge than access to the region from the outside., A major handicap to
the effort to coordinate this distribution will be the extensive loss of hard-
wire communications within the ares during the first 72 hours after the earth-

quake. Marine transport may supplement access to the area, but principal
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shipment will be by ground and air. Law enforcement in the southern Califor-
nia area will have to cope with significant variations in the extent of
damage, and law enforcement procedures should be oriented to regulating
ground-transportation access into stricken areas and to preventing the

intrusion of sight-seers, looters, and other undesirables.

In the northern study area, the San Andreas fault is nearer the urban
regions and approximately parallels highway corridors that traverse the B5an
Francisco peninsula connecting the city to other urban and suburban centers.
Ground transportation by highway and rail will be severely affected for por-
tions or all of the 72 hours immediately following the magnitude 8.3 earth-
quake. Air transportation facilities capable of accommodating large cargo
planes cannot be counted upon to be im service within the Bay area. The
closest usable airfields may be Buchanan near Concord and Travis near
Vacaville. Only helicopter tramsport can be counted upon to bring medical
and other needed aid and supplies into the stricken area from the outside.
This means that a detailed coordination must be made between helicopter land-
ing sites and modes of distributing the off-loaded material within the
stricken area. Priorities must be established for the types and amounts of
material which can be safely delivered from the outside. The feasibility of
extensive marine transportation should be evaluated as a principal means of
bringing personmnel and materiel intc the region. Loss of electrical power,
water, hard-wire communications, and other support lifelines will greatly
complicate the emergency-response process and must be provided for in the

planning.



Emergency planners should be aware that plans which should be developed
for the northern and southern scenario earthquakes will necessarily be dis-
tinctive and will not be interchangeable. For an effective emergency re-
sponse, it will be necessary for plans to exist that provide for coordination
between all municipalities and jurisdictions in the affected regions. Since
some of the lifelines are maintained only by public agencies and others are
possessions of the private sector, it is mandatory that plans provide for
emergency responses that integrate the efforts of the public and private

sectors.

vi



CONTENTS

Page

PREFATORY COMPARISON OF NORTHERN AND SOUTHERN
CALIFORNIA FARTHQUAKE PLANNING SCENARIOS..cevucucsavesnsensosannnes 1ii

PURPOSE, APPROACH AND DESIGN OF ScENARIO---lool.ll..l"lOicocl.-lo-l--l. 3
EXECUTIVE SUMMARY.-..-.--on-.--lo--.l-o'c.lu.lltu.ovu.uu.'-Dl!...lo...-. 9
ACKNDWLEDGMENTS....I...!l.lo.l..l..l.ll..l!l‘.ll..l..l'.l-'l..l.il!'ll.l 29

INTRDDUCTION...IIQll.ll.ll.llIII.ll..l..l..l...I.I..l..l.ll..ll...'ll.'l 31

How to Use the Earthquake Planning Scenario Mﬂps‘t.!.ll.ll.....ll.. 32
Limitations of the Earthquake Planning Scenario MapSecsesescesssass 34

SEISMIC INTENSITY DISTRIBUTION‘l.IIl.Il...‘....D..ll.l..l.ll..l.'...ll‘l 35

Regional Seismic Intensity Investigations, in General.sssessssssess 36
Development of the Seismic Intensity Distribution Map
for this ScenariO...-.......--.........-..-.....-...-............ 37

GENERAL CHARACTER OF THE SEISMIC INTENSITY DISTRIBUTION MAPecvarseseoses 45

EARTHQUAKE PLANNING SCENARIOS FOR LIFELINES IN THE
SA_N FRANCISCO BAY AREA.....'I'I...I.I'I.".lll.I...l.ll.l.Il.ll'll' 4?

E‘IAR.[‘HQUAKE PLANNING SCENARIO: HIGHWAYS'..II.IIIIIIII.IIIUl-.l..l..-.... 49

General PatterNeissssssersnssrsccsncssessassnasesssnsnsarcennnsnennes 49
DeSCriplion.sssesnsssnsrsncassosnsensssnssasssssosssncsassesnssssnsenss U
Planning InsSightS.sesassssassasasansssssssssassnansccanessnsosnsosnse 2
Recommended Further WOTKesseesssasacansssccacsssotossscssnussannass D3I

EARTHQUAKE PLANNING SCENARTO: ATRPORTS....veusesccsssssorcsoasassssssas 07

General PalterNessecsssscesnsesssscssscoscssanensssssavasnssosssases BOF
DesCriptioNessssanvrvssanosssscarssssssrarsennesnssnsasnasnancnanssss BOF
Planning Insights....-.u----.-.................-..-.....-....-....- 69
Recommended Further Work.sseessenssnsresossosesssnsorcsncsnsasannenas 69

EARTHQUAKE PLANNING SCENARIO: RA.ILROADS....I..'.....Il..l....ll..l.'ll. 75

General PabbeYDessesersansenrrssenrsrenresnrsssrssnrssrssnersannssnnsss 73
DeSCriplioON.cuisssessssusssasssssusasscsassssassssassassassssasnssnas 75
Planning InSightSeeseessseencesnsssosnasssssncsnssnssssesnnsasanvess 78
Recommended Further WorKiecivesuesessvnascacsssesssssnansonssssoneeses 79

vii



Page

EARTHQUAKE PLANNING SCENARIO: MARINE FAGCILITIES..ssevesssssacnnsnssanss 85

Generdl PatberN.eseessssssesossussscnnrssssossssosssnncesancnsssses 55
DeSCriptioNeescssnesesssssessassassssssosseanssasssaronsssnseacsasss 8
Planning InsightSesvsssessnsosseessasessaennsssasannsarascsasesassss 5B
Recommended Further WorKessesssestsossassasssssasstscssnsssnccrnsees 59

EARTHQUAKE PLANNING SCENARIO: COMMUNICATIONS..ssencessoscassasssnsnssvss 93

General PalberNuiieccscscsnsnnsostsossnsossssessasssssssstascsssscavsancs 93
Description.......................................-.-.......-....-.. 94

Telephone SyStemMSuiceeasssonsstsansonsssnsnccnanasanssssseensess 4

Radio SysStemS.scseessscasssvassnnsasnssaaasnssvnsessssasansessscss 100
General Commenis on the Communications ScenariO.cssscsssssecvesnsess 107
Planning InsightBeusscsnsosssssensarassosssncscnsennacsassssoaansuss 109
Recommended Further WorkK.cescsoossseessnonssssussscrnncsnascasessses 100

EARTHQUAKE PLANNING SCENARIO: WATER SUPPLY AND WASTE DISPOSAL.«ueessses 111

Genmerdl Patterticessseesecescnsonssssssesassnsassussnnonssnvsasansss 111
DescriptioNe ssusessacesascansaressennssasssosesnssssnsnsannsanssnanes 112
Planning TnsightB,.auseveesonavasssnassonsenssosscassssosonmusnnsavsas 121
Recommended Further Worke.oesessssssesssscssasasnsnsassssssssossasess 121

EARTHQUAKE PLANNING SCENARIQ: ELECTRICAL POWER.+ssssevsvvssenssssanresns 123

General PatbterNeissessessssevesssssssossassostntsnossasssassscseansanse 125
DESCripPELONesannsnsnsssssssssvorossnsscassssssstssssoscarescsassnacsee 126
Planning TnSightS.eesssenssosssssssncasnssssasssasssonssssnnsssssass 132
Recommended Further WorkK.ieesesesosvsessssocerosnesosnanassnnssesoasnss 133

EARTHQUAKE PLANNING SCENARIO: NATURAL GAS.eesveassvessenvesssnscanssase 137

General PatterTieseeevecssrosesesasnscenesscssannssssasssssssnnsssssonss 137
DesSCriprlionesssessessessesssssesssssansessansaanssosnssossssssscsseee 137
Planning InsightS.eeessesssnesesnsnoaossansscassnssnnasnsssansnssnnss 139
Recommended Further Worksseeceosnsosnnsessesscesansssnossnsessnsuses 139

EARTHQUAKE PLANNING SCENARIO: PETROLEUM FUELS.eeevssvossnscnsssoevsssss 143

General Pattertl......-...-..-.--...‘..---...-.-...-.‘..........--.-. 143
DesCripblOfNassnsseesssasasssssransssnsncssssasassannsscsnsancasannna 143
Plaﬂning InSightSuo--------aooo-oao.oooo.onooo.-ooooono.ooaoooonoooo 1&5
Recommended Further WorkKessveuvssooseossssossscocssssessssssassssassnss L45
GLOSSARY-....-.‘..il-..........-....---...--.-..-...---..l..'.......-.-.' 149
REFERENCES s sesosnssuosvecoscsssenassnssnsnsasenssasssscssssssosasncnssnsnseee LDOL

APPENDIX....Q.....l»o'nuo.o.n-.--.-..-ll.o--l-ot-!-lOll-ol-l--.cI--I----- 155

viii



