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Preface

The Seismic/Safety Element of the Alameda Count General Plan and the 3Safety
Element of the Alameda County General Plan were adoptedin November 1976.

This report updates the Seismicf/Safety Element regarding fire hazards, flood hazards;
geologic hazards and adds a section on hazardous materials.

The State of California General Plan Guidelines requires their inclusion.  The
developinent of these elements incorporates the findings and goals of the General Plan
for the Central Metropolitan Eden and Washinqton Planning Units and the Livermore.

ma Valley Planning Unit_ Genet afi. jsmic Salety and Safety Elements
should be considered in the development of all future pians and programs.
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introduction

A.

Scope and Organization

This document comprises the Seismic Safety Element and Safety Element
of the County of Alameda General Plan. The Elements include descriptive
information, analysis, and policies pertaining to geologic/seismic hazards,
flood hazards, and fire hazards within the County. In background sections
the Elements provide: a general overview of area geology and seismic
history; an assessment of the potential for fault rupture, ground shaking,
ground failure, tsunarnis and seiches, inundation from dam fajlures, wildland
and urban fires, and flooding; a general identification of hazardous structures
and review of potential impacts of earthquakes, floods and fires on land
uses, structures, public facilities and utilities; and a review of current
state, regional, and local {County, City, service district) programs and
policies bearing on the identification of hazards and achievement of health
and safety objectives. The policies included in the Elements set forth
generat and broad goals and objectives, and principles and implementation
recommendations which provide more specific direction to current and
future actions by public agencies and by the private sector.

This document is organized into five major sections:

Introduction: This section describes the purpose and authority for the
report; the relationship of the Elements to other parts of the County
Plan; and the responsibilities of the County, the cities within Alameda
County, and of other agencies in preparing and implementing the Elements.

Goals: This section presents the overall goals of the Seismic Safety and
Safety Elements.

Objectives, Principles, and Implementation Recommendations: This section
sets lorth the Elements objectives, principles and implementation recommenda-
tions for the County and for the unincorporated areas and pertaining to

seismic and geologic hazards, wildland and structural fire hazards, flood
hazards, and hazardous materials.

Data and Analysis: This section is divided into four major subsections:

Geologic and Seismic Hazards: This section provides a description
of area geology and tectonics, an identification of hazards and their
effects on land uses, and an identification of measures to mitigate
hazards, including a review of regulations, standards and emergency
plans.

Wildland and Structural Fire Hazards: This section provides an identi-
fication of structural wildland hazards, and discusses hazard mitigation,
including a description of fire protection services and facilities.

Flood Hazards: The section includes an identification of hazards-
Tlooding, dam inundation, tsunamis and seiches - and discussion of
hazard mitigation.

B.

D.

Hazardous Materials: This section includes a review of agency responsi-
bilities for regulation of the transport, storage and disposai of hazardous
materials and wastes.

Authority

Government Code Sections 65302(f) and 65302.1 require seismic safety
and safety element in al} city and county general plans, as follows:

A seismic safety element consisting of the 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.

The seismic safety element must 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.

A safety element for the protection of the community for fires

and geologic hazards including features necessary for such protection
as evacuation routes, peak load water supply requirements, minirnum
road widths, clearances around structures, and geologic hazard mapping
in areas of known geologic hazards.

The effect of these sections is to require cities and counties to take
seismic and safety hazards into account in their planning programs.

All seismic and safety hazards need to be considered, even though

only certain effects are given as specific examnples. The basic objective
is to reduce loss of life, injuries, damage to property, and economic

and social dislocations resulting from future earthquakes or other
natural disasters.

County-City Coordination

Preparation of these elements included a review of adopted Seismic and
Safety Elements and emergency plans in order to identity hazards, as
well as local programs and pelicies, to mitigate these. As required, local,
regional and state agencies have been consulted in the preparation of

the Elements.

This Draft document was referced to local, state and regional agencies
for review and comment.

Relationship to Other Parts of the County of Alameda General Plan

The Seismic Safety and Safety Elements are a part of the County of Alameda
General Plan. The two Elements present background data and analysis,

and policies and implementation recommendations which supplement materials
contained in the several other Elements and documents which, with Seismic
Safety Elements, comprise the County's comprehensive General Plan for
conservation and development.



E.

Risk

The efficiency of seismic safety and safety programs lies in the definition
of acceptable levels of risk for the community. The criteria for determin-
ing risk is based upon:

. reduction in lass of life and injuries; -

. reduction or prevention of property damage, and;

“ prevention of economic and social dislocations resulting from future
earthquakes.

With these criteria in mind a heirachy of risk may be established.

Risk is here classified in accordance with the definitions contained in
the California Council on Intergovernmental Relations, Safety Element
guidetines:

The level of risk below which no specific action
by local government is deemed necessary, other
than making the risk known,

Acceptable risk:

Unacceptable risks Level of risk above which specific action by government
is deemed necessary to protect life and property.

Risk not necessary to take because the individual

of public goals can be achieved at the same or

fess total "cost" by other means without taking

the risk.

Avoidable risk:

At the unacceptable risk extreme are critical structures such as auclear
reactors, dams and other buildings the failure of which would affect sub-
stantial populations. At the other extreme would be open space with
the highest acceptable risk, where faiture would affect practically no
structures o persons.

Table | relates levels of acceptable exposure to risk to land uses and
structures.

iIl. Comprehensive Goals for the Seismic and Safety Elements

To reduce the risk of loss of life, property or natural resources due to
natural hazards.

Ta promote the health, safety and welfare of the population by avaiding
or reducing adverse social, economic and environmental effects of natural
hazards.

To educate and inform residents of potential hazards and mitigating measures.

LEYEL OF
RISK

i. Lowest level
of acceptable
exposure 1o risk

(Highest levei of
unacceptable
exposuce 10 risk)

2. Very low level
of acceptable
exposure 1o risk

(Very high level
of unacceptable
exposure to
risk)

3. Low level of
acceptable
exposure to risk

{High level of
unacceptable
exposure to risk)

4. Ordinary level
of acceptable
exposure to risk

5. More than
ordinary level of
accepiable expo-
sure 1o risk

6. Highest level
of acceptable
exposure to risk

SOURCE: Meeting the Earthquake Challenge,

" TABLE 1

Levels of Acceptable Exposure to Risk

EXPLANATIONS

Failure of a simple structure may
affect substantial populations.
Structures whose continued function-
ing is critical to the community
welfare or whose failure might be
catastrophic. These structures
shouid experience no structural/
mechanical failure or damage to
interior equipment. These structures
must be fully operational immediately
following a major earthquake.

Failure of a single structure may
affect substantial populations. Struc-
tures whose use is critically needed
after a disaster. These struciures
must not experience structural/
mechanical failure, with little or no
damage 10 Interior furnishings and
equipment. They must be fully
operational following a major earth-
quake.

Failure of a single structure would
affect primarily the occupants. Struc-
tures of high occupancy or whose use
after a disaster would be particuiarly
convenient though not critical. No
structural collapse should occur or
damage that cannot be repaired
quickly.

Failure of a single structure would
affect primarily the occupants. No
structural colapse should occur;
damage may occur to mechanical
systems and contents of building.

Failure of a single structure would
affect primarily the occupants. No
structural coliapse should occur,
Damage may occur to mechanical
systems and contents of building.

KINDS OF LAND USES
AND STRUCTURES

Critical structures such as
nuclear reactors, large dams,
plants manufacturing or storing
explosives or toxic materials.

Essential structures such as
hospital, fire stations, important .
utility centers, critical transpor-
tation efements such as bridges
and overpasses, fire, police, and
emergency communication
facilities.

Occupancy structures such

as schools, churches, civic build-
ings, theaters, large hotels, jails,
dormitories, high-rise apartment
or office buildings.

Relatively low occupancy
structures such as most industiias
or commercial buitdings, small
hotels and apartment buildings.

Single family residences, ware-
houses, parking structures.

Open Space only.

Final Report to the Legislature, State of

California by the Joint Committee on Seismic Safety, January, 1974, California
Division of Mines and Geology, Special Publication 43,



Objectives, Principles and Implementation Recommendations

A.

County-wide

OBJIECTIVE: To minimize unacceptable risks, personal injury and lass
of life assaciated with environmental hazards.

2.

General Hazards

Principle 1.1

Implementation:

L1

I.1.2

Geologic Hazards

Principle 2.2

Implementation:

2.2.1

2.2.2

Areas of severe environmental hazards should
be protected from land uses, facilities and
activities which would aggravate existing
hazards or which would subject citizens and
property to unnecessary risk.

Undertake studies to identify areas of severe
geologic, fire and flood hazards; and evaluate
hazards with respect to risk to alternative
land uses. Develop standards and guidelines
and use as the basis for general plan and
zoning land use decisions and more specific
development decisions. (City and County
Planning Departments)

Require environmental impact studies, including
appropriate detailed Investigations, for development
proposed In areas of known or potential environ-
mental hazards. {City and County Planning

and Public Works Departments)

All new development should be designed and
constructed to minimize risk due to geologic
and seismic hazards.

Require geologic andfor soils and engineering
investigations for development proposed

in geologic hazards areas. Condition projects
to follow report recommendations. {(City

and County Planning, Pubiic Works Depart-
ments)

Require structures and facilities to be designed
and constructed to meet seismic safety and
related design requirements of the most recent
Uniform Butlding Code, or more stringent
requirements applicable to critical, essential
or high occupancy facilities; or an indicated

by site investigations. (City and County

Public Works Departments)

Principle 2.3

Implementation

2.3.1

2.3.2

2.3.3

2.3.4

235

Principle 2.4

Implementation:

2.4,1

The level of risk from geologic hazards to
existing development should be minimized.

Undertake studies and develop ptograms

to minimize the risk of potential geologic
disasters in areas where severe hazard is
present and where human alteration to the
environment has already occurred. (City

and County Public Works Departments, State)

Pursue current programs or initiate new programs
to identify and abate structural hazards,

with priority given to the identification and
abatement of hazards in critical, essential

and high occupancy structures; in structures
located within areas of severe geologic hazard;
and in structures built prior to enactment

of applicable local or state earthquake design
standards. (City and County Pubtic Works
Departments)

Pursue programs te determine the potential
impact of a major earthquake on public facilities.
As required, take necessaty measures 1o

improve the earthquake performance of these
facilities. (City and County Public Works
Departments)

Support regional or statewide programs which
will assist local agencies in the identification
of existing structural or site hazards in private
development and which will assist the public
and private sectors in the abatement of these
hazards. (City Councils, County Board of
Supervisors, State Representatives}

Pursue or initiate programs to provide the

public with information regarding geoseismic

and related structural hazards and appropriate
measures to minimize risks of these. (City

and County Planning and Public Works Departments,
Offices of Emergency Services)

Up-to-date information on geologic hazards
should be collected on a continuing basis

and made available to the public and to other
agencies.

Establish a countywide geologic hazard information
collection, storage and retrieval system coordinated
with state and regional information programs.
{County and City Public Works Department)



2.8.2

2.4.3

2.4.4

Develop a seismic educational program for
use by schools, developers and the public
at large covering hazards, abatements and
emergency plans and procedures. {City and
County Offices of Emergency Services)

Continue coordination among cities and the
County in the development of rational land

use policies in light of geologic/seismic hazards;
emergency operations plans and emergency
preparedness plans. (City and County Planning
Departments, Offices of Emergency Services)

Coordinate with responsible officials in the
development of emergency preparedness
plans for public and private agencies and
residential areas. (City and County Planning
Department, Offices of Emergency Services,
Public and Private Agencies)

3. Wildland and Structural Fire Hazards

Principle

Implementation;

Principie

3l

3.1

3.1.2

3.1.3

3.1.4

3.1.5

3.2

All County residents and property should be
be protected from the hazard of fire through
ongoing education programs and regulations.

Require structures, features of structures,

of activities determined to be hazardous

in terms of fire potential to be brought into
conformance with current applicable fire

and safety standards, {City and County Public
Works Departments)

Develop and implement fire safety education
programs. (Fire Departments, School Districts,
Parks and Recreation Districts)

Include consideration of fire hazard potential
water supply and fuel fighting facilities in

all land use decisions. {City and County Planning
Departments}

Provide information on fire hazards and fire
prevention to decision-makers and to the
general public. (City and County Planning
Departments, Fire Departmenis)

Coardinate {ocal and state fire prevention
programs and property. (State and Local
Fire Departments)

Development and activities should be regulated
and appropriate additional fire protection
measures provided in or adjacent 1o areas
subject to potential severe wildland fire hazard.

Implementation:

3.2t

322

323

3.2.4

3.2.5

. Fiood Hazards

Principle 4.1
implementations
4.1.1
#.1.2

—bim

Require environmental impact reports to
be prepared for projects proposed within

or adjoining areas of severe wildiand fire
hazard. Require projects to follow recom-.
mendations for minimizing risks. (City and
County Planning Departments; Public Works
Departments)

Require all wban and rural development

to be provided with adequate water supply
and fire protection facilities and services,
{City and County Planning and Public Works
Departments)

Develop and enforce fire safety standards

and criteria {regarding vegetation types and
management, building materials, street design,
etc.) for development within or adjoining

areas of severe wildland fire hazard. Review

for consideration Fire Safe Guides for Residential
Development in California by California
Department of Forestry. {Fire Protection
Districts and City Fire Departments, City

and County Public Works Departments)

Ensure that privately owned water storage
facilities {e.g- reservoirs, swimming pools)

in wildiand areas are available for use in

fire suppression. (City and County Public
Works Depariments, Fire Departments, Private
Sector)

Develop a Wildland Fire Hazard and Severity
Map and Ciassification Study for Alameda
County. (Fire Departments)

The level of risk of injury and financial hardship
to the public from floed hazard shouid be
minimized.

Regulate the location and design of structwes
within flood hazard zones. (City and County
Planning and Public Works Departments)

Assess potential impacts and, where necessary,
require mitigation of projects resulting in
major changes in surface water runoff rates
and patterns. {City and County Planning

and Public Works Departmentsg



5.

Principle

Implementation;

Principle

Implementation;

Hazardous Materials

Principle

4.1.3

4. 1.4

4. k.5

t.1.6

B2

4.2.1

4.3

4.3.1

4.3.2

4.3.3

31

Undertake flood control programs/projects
where flooding is a significant hazard in existing
developed urban areas. (Alameda County

Flood Control and Water Conservation District)

Develop a public education program designed
to inform residents of potentiat hazards and
of emergency operations plans. (City and
County Offices of Emergency Services)

Develop dam failure and flood plain inundatjon
evacuation plans. (City and County Offices
of Emergency Services}

Develop a flood warning system. {City and
County QOffices of Emergency Services)

Where flood control works are necessary,
natural watercourse should be preserved
in accordance with their ecological significance
and with aesthetic principles of channel design.

Consider ecological significance and aesthetic
quality of natural drainage ways in the design of
alt flood control projects. (City and County
Public Works Department)

Areas subject to flood hazards and dam inundations
should be identified and the severity of the
hazard determined,

Review and moenitor the configuration of
flood hazard areas on a continuing basis.
{City and County Public Works Department)

Determine degree of inundation hazard created
by partial failure of dams. (Office of Emergency
Services in coordination with State Division

of Safety of Dams)

Examine the potential for geologic hazards
to induce dam failure. (Office of Emergency
Services in coordination with State Division
of Safety of Dams)

Regulate the location of uses involving the
manufaciure, storage, use and disposal of
hazardous materials; regulate hazardous
materials transpori, treatment of hazardous
materiajs.

Implementation

5.1.1

5.1.2

B.  Unincorporated Areas
1. General

OBIECTIVE I

The Alameda County Solid Waste Management
Authority should cooperate with the State
Department of Health Services and other

Bay Area Counties to provide for safe storage,
transportation and disposal of hazardous
materials and waste and to encourage reuse
and recycle of these wastes. (Alameda County
Solid Waste Management Authority, State
Department of Health Services, Police Depart-
ments, Fire Departients, and Division of
Environmental Health)

Cooardinate programs with the functions and
regulations of the State Department of Health
Services. {(City and County Planning Department,
Alameda County Solid Waste Management
Authority, State Department of Health Services,
Association of Bay Area Governiments, Police
Department, Fire Department, and Division of

of Environmental Health)

To minimize the potentially adverse effects

of environmental hazards on development; to ensure that all new
development is located, designed and constructed to minimize risks
of property damage, personal injury and loss of life resuiting from
an earthquake, landslide, flood or major wildland or urban fire.

Principle 1.1

implementation:

L1

New development should not be permitted

in areas of severe environmental hazards,

unless mitigated by proper corrective measures,

if such development would 1) subject citizens

to unnecessary and unacceptable risk; 2} aggravate
existing hazards; andfor 3) entail excessive

public expenditures for the installation andfor
maintenance of facilities or services or for

the provision of emergency services in the

event of a natural catastrophe.

Develop specific plans and/or specific policies
and guidelines to govern development in areas
of severe environmenta! hazard. {County
Planning Department)

Maintain and constantly update an environmental
hazards data base to accurately identify
hazards. (County Planning Department, County
Geologist)



Geologic Hazards

l.1.3

I.1.%

OBJECTIVE
and hazards on residents and property of the incorporated

areas of the County.

Principle

implementation:

Principte 2.2
Implementation:
2.1
Principle 2.3

2.1

211

Establish specific standards to define unaccepta-
ble risk. (County Planning Department, County
Geologist)}

Require special studies and investigations

in areas of known or potential environmental
hazard. {(County Planning Department, County
Building Inspection Department)

To minimize the adverse affects of geologic

To the extent possible, projects should be
designed 1o accommodate seismic shaking
and should be sited away from areas subject
to hazards induced by seismic shaking {land-
sliding, liquefaction, lurching, etc.) where
design measures to mitigate the hazards
will be uneconomic or will not achieve a
satisfactory degree of risk reduction.

Enforce building code provisions requiring
soils and/for geologic reports for sites affected
by potentially hazardous geologic and soils
conditions. {County Building inspection
Department, County Planning Department)

All structures should be designed and constructed
to withstand groundshaking forces of a minor
earthquake without damage, of a moderate
earthquake without structural damage, and

of a major earthquake without collapse.

Critical and essential structures and facilities
should be designed and constructed to remain
standing and functional following a major
earthquake.

Require all new construction to meet the

most current, applicable lateral force require-
ments. {County Building Inspection Department,
State Regulatory Agencies}

Structures should be located at an adequate

_ distance away from active fault traces, such

that surface faulting Is not an unreasonable
hazard.

-

Implementation:

Principle

{mplementation;

Principle

2.3.1

2.3.2

2.3.3

2.4

2.4.1

2.4.2.

2.5

Require applications for development within
Alquist-Priolo Study Zones to include geologic
data demonstrating either that the subject
property is not traversed by an active or
poteatially active fault, or that an adequate
setback can be maintained between the fault
trace and the proposed new construction.
(County Building Inspection Department,
County Planning Department}

Require sites to be developed and all structures
1o be designed and constructed in accordance
with recommendations contained in the soil

and geologic investigations reports. {County
Planning Bepartment, County Building Inspection
Department

Establish standards for development in areas
previously in Alquist-Priole Study Zones,
and eliminated in the fast ugdate. (County
Building Inspection Division

Major transportation facilities (e.g. freeways,
rail rapid transit) and underground utilities
should be planned to cross active fault traces

a minimum nuraber of times and should be
designed to accommodate fault displacement
without major damage that would cause long
term and unacceptable disruption of service.
Utility lines should be equipped with mechanisms
1o shur off flows in the event of fault rupture.

Regulate the extension of utility lines in

fault zones. (County Planning Department,
County Public Warks Agency, Utility Agencies,
State Regulatory Agencies)

Establish and enforce design standards for
transportation facilities and underground

utility lines to be Jocated in fault zenes.
(County Public Works Agency, Service Agencies,
State Agencies)

Aspects of all development in hill areas,
including grading, vegetation removal, and
drainage, should be carefully controlled in
order to minimize erosion and disruption
to natural slope stabllity.



Implementation:

2.5.1

2.53.2

Principle 2.6

Implementation:

2.6.1

2.6.2

Principie 2.7

implementation:

2.7.1

Require seils andfor geologic reports for
development proposed in areas of erodable

soils and potential slope instability. {County
Planning Department, County Building Inspection
Division,

Require site development and construction
to be in compliance with soil and geologic
investigations report recommendations.
{County Planning Department)

Within areas of demonstrated or potential

slope instability, development should be undertaken
with caution and only after existing geological

and soil conditions are known and considered.

In areas subject to possible widespread major
landsliding, only very low density development
should be permitted, consistent with site
investigations; grading in these areas shouid

be restricted to minimal amounts required

to provide access.

Require soils andfor geologic reports for
development propdsed in areas of potential
slope instability. (County Planning Department,
County Building Inspection Department)

Require site development and construction

to be in compliance with soit and geologic
investigations report recommendations.
{County Planning Department, County Building
Inspection Department)

All existing structures or features of structures
which are hazardous in terms of damage,

threat to life, or loss of critical and essential
function in the event of an earthquake should

be brought into conformance with applicable
seismic and related safety {fire, toxic materials
storage and use) standards through rehabilitation,
reconstruction, demolition, or the reduction

in occupancy levels or change in use.

Pursue programs to identify and correct existing
structural hazards, with priority given to

hazards in critical, essential and high occupancy
structures and in structures built prior to

the enactment of applicable local or state
earthquake design standards. (County Building
Inspection Department, State Regulatory Agencies)

3.

7.2

2.7.3

2.7.4

Support regional or statewide programs providing
funding or technical assistance to local governments
to allow accurate identification of existing
structural hazards in private development

and providing assistance to public and private
sectors to facilitate and to minimize the

social and economic costs of hazard abatement.
(County Planning Department, County Building
Inspection Department, State Agencies)

Continue to require the upgrading of buildings
and facilities to achieve compliance with
current earthquake bracing requirements

as a condition of granting building permits
for major additions and repairs. {County
Building Inspection Department)

Continue, and as required, expand programs

to provide the public information regarding
seismic hazards and related structural hazards.
(County Planning Department, Office of
Emergency Services)

Wildland and Urban Fire Hazards

OBJECTIVE 3

To minimize the level of risk of fire hazard

to urban and wildland areas.

Principle 3.1

Implementation:

3.1.1

Principle " 3.2

implementation:

Azl

Urban and rural development and intensive
recreational facilities and activities should

be discouraged in hill open space areas lacking
an adequate water supply or nearby and available
fire protection facilities.

Limit ot prohibit development and activities
in areas lacking adequate water and fire-
fighting facilities. (County Planning Department)

Hill area development, and particularly that
adjoining heavily vegetated open space areas,
should incorporate careful site design, use

aof fire retardant building materials and landscaping,
development and maintenance of fuel breaks

and vegetation management programs, and
provisions to Jlimit public access to open space
areas in order to minimize wildland fire hazards.

Enforce design standards and guidelines through
the site development, planned development,
and subdivision review processes. (County
Planning Department)



3.2.2

Principle 3.3

Implementation:

3.3.1

3.3.2

Principle 3.4

impiementation:

3.4.1

Principle 3.5

Implementatiom

3.5.1

3.3.2

Flood Hazard

OBJECTIVE 4.

Require environmental impact assessment
for development proposals in areas of severe
fire hazard. (County Planning Department)

Development should generally be discouraged
in areas of high wildland fire hazard where
vegetation management programs, including
the creation and maintenance of fuel breaks
to separate urban uses from wildland areas,
would result in unacceptable impacts on open
space, scenic and ecological conditions.

Require environmental impact assessment
for development proposals in areas of severe
fire hazard. (County Planning Department)

Enforce, and as required, revise development
standards. (County Planning Department)

All urban and rural development, existing

and proposed, should be provided with adequate
water supply and fire protection facilities

and services. Facilities serving hill area
development should be adequate to provide
both structural and wildland fire protection.
The primary responsibility falls upon the

owner and developer.

Enforce applicable provisions of the subdivision
ardinance. (County Planning Department)

Structures, features of structures, or uses
which present an unacceptable level of risk
of fire should be brought into conformance
with applicable fire safety standards.

Enforce applicabie provisions of the building
code. {County Building inspection Division)

Encourage fire safety public education and

information programs. {County Office of
Emergency Services, Fire Protection Agencies)

To minimize the level of risk to residents

and loss of property from f lood hazards.

Principle &4

New structures located within the flood fringe
of a one-hundred year flood plain should be
flood procied and designed and located to
allow unrestricted flow of Hood-waters.

3.

New structures should not be permitted in
the fioodway of a 100-year flood plain.

Implementation:

4.1.1 Enforce applicable provisions of the building
code. {County Building Inspection Division)

Principle 4.2 Surface runoff from new development should
be controlled by an-site measures including,
but not limited to structural controls and
restrictions regarding changes in topography,
removal of vegetation, creation of impervious
surfaces, and periods of construction, such
that the need for off-site flood and drainage
control improvements is minimized and such
that runoff from development will not result
in downstream flood hazards.

Implementation:

4.2.1 Require environmental assessment of project
impacts. {(County Ptanning Department)

4.2.2 Utilize site development and planned development
district review. {County Planning Department,
County Building Inspection Division)

Principle #%.3 Structures should generally be located away
from shoreline areas subject to tsunami inundation,
except where they can feasibly be designed
to withstand the effects of inundation.

Implementation:

4.3.1 Require site studies where development is
proposed in areas tentatively identified as
subject to jnundation. (County Planning Department,
County Building Inspection Division, Service
Agencies)

4.3.2 Require construction to be in compliance
with study recommendations. (County Pianning
Department, County Building Inspection Division,
Service Agencies)

Hazardous Materials

OBJECTIVE 3. Reduce the level of risk from hazardous materials
and wastes to the unincorporated areas in Alameda County.

Principle 3.1 Uses involving the manufacture, use or storage
of highly flammable {or toxic} materials and
highly water reactive materials should be
located at an adequate disiance from other



impiementation:

3.1

3.1.3

uses and should be reguiated to minimize

the risk of on-site and off-site personal injury
and property damage. The transport of highly
flammable materials by rail, truck, or pipe-
line should be regulated and monitored to
minimize risk to adjoining uses.

Enforce applicable provisions of zoning ordinance
and building code. (County Plannin§ Department,
County Building Inspection Division

Utilize zoning to segregate potentially hazardous
uses. Hazardous materials uses should be
located so that they are not affected by disasters
such as fire, flood, and earthquakes. (County
Planning Department, Police Departments,

Fire Departments,and Division of Environmental
Health)

Enforce the Alameda County Solid Waste
Management Plan. (County Planning Department,
Alameda County Solid Waste Management
Authority)

V.

Data and Analysis

A,

Geologic-Seismic Hazard

L.

Geologic and Tectonic Setting

a.

b.

Geomorphology

Alameda County is located in the San Francisco Bay Region

of Central Coastal Callfornia. Principal physiographic features
include the Bay plain and the Diablo Range. The Diablo Range,
a mountainous area extending in a northwesterly to southeasterly
direction, includes all of the California Coast Range east of
the San Francisco Bay basin and the Santa Clara Yalley. The
Diablo Range is not continuous, but is broken by erosion and
local structural variations. Topography throughout much of

the range consists of northwest to southeast trending ridges
and intervening, steep-sided, narrow valleys. An exception

to this pattern is the broad, east-west trending Livermore-
Amador Valley which is surrounded by gently rolling hills to

the north, east and immediate south, A steep, northwest to
southeast trending ridge system separates the Livermore-
Armador Valley from the San Francisco Bay basin. A broad,
gently sloping alluvial plain extends westward from the base

of the Diablo Range west to San Francisco Bay.

Area Geology

The bay plain and the valley areas of Alameda County are
underlain by Quaternary (from the present to 2 to 3 million
years ago) unconsolidated deposits which, in turn, are under-
lain by sedimentary metamorphic and igneous rocks of up to
150 million years in age. The Quaternary deposits consists
primarily of alluvial and estuarine sediments. The alluvial
ranges from stream deposited sands, gravels, silts, clays and
intermixtures to fine wind blown sand. Estuarine sediments
consist of silty clays and some sand and shell layers deposited
in the bay and marshlands. Adjacent to San Francisco Bay
the younger alluvial deposits grade inte younger bay mud,

a variable, semi-fluid to firmn silty clay with lenses of water-
saturated fine sand. Younger bay mud is locally overlain by
landfills that vary from dense, engineered fills to trash accumu-
{ations of uncertain geotechnical properties.

The Oakland-Berkeley Hills and the main Diablo Range are
underlain by bedrocks of various types and age. Almost all

of the hills have a mantle of topsoil and weathered bedrock,
These soil materials vary in depth from a few to many feet

and present a potential slope stability hazard. Where the bed-
rock is well bedded and erosion of man-made excavation under-
cuts the bedding slope stability problems exist.



c. Tectonics

1))

Causes and Terminology

An earthquake is a release of stored energy from the
earth's crust. The energy is released along a fault or
plane of weakness between two large masses of the
earth's crust or outer surface. The crust, about 10 to
15 miles thick in the Alameda County area, is fractured
along fault lines. At a global scale, for reasons that
are not fully understood, the pieces of the earth's crust
are moving. Typically, two crustal masses move past
one another at a rate less than an inch per year.

The more generally held theory of the cause of earth-
quakes is the elastic rebound theory. As two crusial
masses move by one another, strong and protruding
sections on both sides of the fault become locked together
by friction, preventing further movement at that point
on the fault. The two crustal masses continue to move
elsewhere and begin to build up stress and strain in rocks
at the point where the two crustal masses have jocked.
The rocks are compressed, or sheared and stretched,

like giant springs, storing some of the energy that moves
the crustal masses. This phase, in which the two sides
of the fault are locked together and stress builds in the
racks, may last from a few weeks 10 over one hundred
years.

The section of a fault that is locked has to withstand
the forces applied by the continuing movements of the
two crustal masses. Inevitably, the cross-fault connac-
tion will be broken and the energy stored in the rocks
released; this is the event call an earthquake. I the
cross-fault connection is weak, the crustal forces will
only be accumulated for a short time until they are sufiicient
to break the connection and cause a mild earthquake.
Shoutd the cross-fault connection be strong, the crustal
forces may build up over a long time period before they
are strong encugh to break the connection and this witl
resuit in a major release of energy, a major earthquake.

The line where a fault plane intersects the earth's surface
is calied a fault trace (See Figures 1 & 2). The Jocation
on the fault where maximum energy is released is called
the earthquake focus. The depth of the focus below

the earth's surface is normally 10 miles or less, with

the average depth being closer to 5 miles in California.
The point on the ground surface directly above the earthquake
focus is called the epicenter. The epicenter will seldom
coincide with the trace of the causative fault because
the planes of most faults are not perpendicuiar to the
earth's surface. Instead, most fault planes tilt or dip

to one side of the surface fault trace.

Figure 1
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Figure 2
Types of Fault Movement
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The energy release of an earthquake results in some
movement of the two crustal masses with respect to
each other; sometimes the movement is apparent at

the ground surface (See Figure 2). The movement is
abrupt during an earthquake. The relative movement

or fautting has been sub-divided by direction of move-
ment. The horizontal movements tend to be much greater
than the vertical movements in the San Franclisco Bay
Area. The horizontal shift is repeated in the same direc-
tion each time; when standing on one side of the fault,
the other side will move repeatedly to the right or to

the left the major fautts in California move to the right
which is called right-lateral movement.

The energy released in an earthquake ranges from an
amount sc small that is goes unnoticed except by the
most sensitive instruments to an amount so large that
it can destroy any structures within its range.

"Earthquake magnitude, the amount of energy released

by a quake, was originally defined in 1935 by Professor
Charles F. Richter of the California Institute of Technology
in Pasadena. The Richter scale is logarithmic, with

each whole number representing a magnitude of energy
release that is approximately 31.5 times the lower number.
This means, for example, that there is 31.5 times more
destructive energy in an earthquake of magnitude é than

in one of magnitude 5.

"Intensity scales measure the effects rather than the
energy release of an earthquake. There are several inten-
sity scales, all based on reports of ground and building
damage and on interviews with people in different locations
in the earthquake-affected areas. These scales were
developad as the only means of evaluating the relative

size of an earthquake before sarthquake-recording instruments
were available. Various categories of earthquake damage,
ground effects, and personal sensations, emotions and
observations were defined and were assigned numerical
designations. Because the categories are mainly related

to effects on people and buildings, intensity scales have
become known as the ‘manscaring, structure-busting’
earthquake scales.

"The Modified Mercalli (MM) intensity scale is the one
most commonly used in the United States. The MM scale
is denoted with Roman numerals from I to XII, with each
number corresponding to delscriptions of earthquake
damage and other effects.”” (See Table 2)

lPeace of Mind in Earthquake County, Peter Yanev, 1974, p 36
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TABLE 2

MODIFIED MERCALLI SCALE OF INTENSITY**

A e e e e

Not felt. Marginal and jong-period effects of large earthquakes.
Felt by persons at rest, on upper floors, or favorably placed.

Feit indoors. Hanging objects swing. Vibration like passing of light trucks.
Duration estimated. May not be recognized as an earthquake.

Hanging objects swing. Vibration like passing of heavy trucks; or sensation
of a jolt like a ball striking the. walls. Standing motor vehicles rock.
Windows, dishes, doors rattie. Glasses clink. Crockery clashes. In the upper
range of IV, wooden walls and frames creak.

Felt outdoors; direction estimated. Sleepers wakened. Liquids disturbed,
some spilled. Small unstable objects displaced or upset. Doors swing, close,
open. Shutters, pictures move. Pendulum clocks stop, start, change rate.

Felt by all. Many frightened and run outdoors. Persons walk unsteadily.
Windows, dishes, glassware broken, knicknacks, books, etc., off shelves.
Pictures off walls, Furniture moved or overturned. Weak piaster and
masonry D* cracked. Small bells ring {church, school). Trees, bushes shaken
{visibly, or heard to rustle).

Difficult to stand. Noticed by drivers of motor vehicles. Hanging objects
quiver. Furniture broken. Damage to masoncy D, including cracks. Weak
chimneys broken at roof line. Fall of plaster, loose bricks, stones, tiles,
cornices (also unbraced parapets and architectural ornaments). Some cracks
in masonry C. Waves on ponds; water turbid with mud. Small slides and
caving in along stand or gravel banks. Large beils ring. Concrete irrigation
ditches damaged.

Steering of motor cars affected. Damage to masonry C; partial collapse.
Some damage to masonry B; none to masonry A. Fall of stucco and some
masonry walls, Twisting, fall of chimneys, factory stacks, monuments,
towers, elevated tanks. Frame houses moved on foundations if not boited
down; 1cose panel walls thrown out. Declayed piling broken off. Branches
broken from trees. Changes in flow or temperature of springs and wells.
Cracks in wet ground and on steep slopes.

Genecal panic. Masonry D destroyed; masonry B seriously damaged.
(General damage to foundations). Frame structures, if not boited, shifted
off foundations. Frames cracked. Serious damage to reservoirs.

Underground pipes broken. Conspicuous cracks in ground. In alluviated
areas, sand and mud ejected, earthquake fountains, sand craters.
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X. Most masonry and frame structures destroyed with their foundations. Some
well-built wooden structures and bridges destroyed. Serious damage to
dams, dikes, embankments. Large landslides. Water thrown on banks to
canals, rivers, lakes, etc. Sand and mud shifted horizontally on beaches and

flat fand. Rails bent slightly.

XI.  Rails bent greatly. Underground pipelines completely out of service.

XIl. Damage nearly total. Large rock masses displaced. Lines of sight and level .

distorted. Objects thrown into the air.

*  Masonry A, B, C, D.t To avoid ambiguity of language, the quality of masonry,
brick or otherwise, is specified by the following lettering (which has not

connection with the conventional Class A, B, C construction).

Masonry A: Good workmanship, mortar, and design; reinforced, especially
laterally, and bound together by using steel, concrete, etc.; designed to resist

lateral forces.

Masoncy B: Good workmanship and mortar; reinforced, but not designed in

detail to resist lateral forces.

Masonzry C: Ordinary workmanship and mortar; no exireme weaknesses like
failing to tie in at corners, but neither reinforced nor designed against

horizontal forces.

#%]1957 version, from "Elementary Seismotogy" by C.F. Richter, W.H. Freeman
and Co., Inc. 1938.



The Modified Mercalli Intensity (MM!) scale is a subjective

scale. The first five levels {I through ¥} do not involve TABLE 3
damage to facilities or economic loss under normal
circumstances, Levels VI through X are characterized COMPARISON OF MAGNITUDE, INTENSITY, AND EFFECTS

by increasing damage to engineered facilities, economic
loss, and human casualties. Levels X1 and XII relate
primarily to ground surface effects rather than response
of buildings.

“"Because the damage and ground effects are influenced
by numerous factors, such as distance from the causative

fault, local geology and ground conditions, the type of . Intensity (MM Effects
sail beneath the observer, the accuracy of' the personal Magnitude atensity (MM)
ohservations, etc,, reported intensities vary considerabl
from site 1o Site, P Y 1 I &l;served only instrumen-
y.
"Since earthquake eftects vary with these many factors,
an earthquake cannot be assigned a single intensity number, 2 (81} Can be barely felt near epi-
of course. Ipstead, the earthquake intensities observed center.
at various locations are plotted on an iniensity or isoseismal
map. 3 1 Barely felt, no damage re-
. . . . ported.
"Because the MM intensity scale and the Richter magnitude
scale measure entirely different parameters, it is very .
difticult to compare the two. The magnitude scale records 4 v Fel::rrew miles from epi
physical energy with instruments and therefore gives center.
no consideration to the important factor of geologic da
conditions. The intensity scale, on the other hand, is 5 vi-vll Causes damage.
necessarily less than erfise since it is based solely on
personal observations.” 6 VII-Vikl Modetately ds:tl'“c““e;
. some severe damage.
The Table 3 provides a crude reference to the refation-
ship between the two measures. 7 IX-X Majar, destructive easth-
quake.
2)  Regional Tectonics
XI Great earthguake.
The California Coastline, including the Bay Area, is 8 i} b
located within the Circum-Pacific Seismic Belt, where

over 80% of the world's earthquakes occur.

Note: Sections on Seismic Hazards, Seismic Hazards in Alameda County, and portions
of Planning Considerations In the 1975 Seismic Element were prepared by
David Carpenter, Engineering Geologist, Alameda County Public Works Agency.

lYanev, p 42
Source: Peter Yanev, Peace of Mind in Earthquake Country, p 46

~-13~



The San Francisco Bay Region has experienced about

12 damaging earthquakes in the past century. Based

on studies of geodetic measurements across the major
fault zones, seismicity and calculated rates of strain
accurnulation, it seems reasonable to expect a great
earthquake (comparable to the San Francisco earthquaie
of 1906) once in 60 to 100 years (Oakeshott, 1969). The
history of great earthquakes in the world indicates that
there is no regular periodicity, so it is cbvious that such
figures cannot be used for earthquake prediction, but
anty for expected frequency. However, all evidence
points to the conclusion that areas of historically high
seismicity are the places where damaging earthquakes
are likely to ceater in the future.

A summary of locations of major earthquakes in the

Bay Area is shown in Figure 3 and 4. The historical record
contains five entties generally accepted to be the lar, Fest
known shocks in the Bay Area. These are as follows:

1. June 19, 1836, on the Hayward fault. At 7:30 a.m.,
cracks and fissures opened up along this fault from
San Pablo to Mission San Jose.

2, June, 1838, probably on the San Andreas fault,
A fissure was described as extending from near
San Francisco to near Santa Clara.

3.  October 8, 13635, probably on the 5an Andreas fault.
Considerable damage occurred in San Francisco.
The earthquake presumably had its epicenter on
the San Andreas fault in the Santa Cruz Mountains.

4.  October 21, 1868, on the Hayward fault. At 7:32 a.m.,
cracks and fissures from this earthquake formed
from about San Leandro to about Warm 3prings,
Very heavy damage occurred in the town of Hayward,
and there was also extensive damage in sections
of San Francisco.

5. April 18, 1906, on the San Andreas fault. At 5:13 a.m.;
the well known San Francisco shock occurred.
Faulting extended from southern Humboldt County
to near San Juan Bautista in San Benito County.

Although all of these earthquakes were undoubtedly
of different Richter magnitudes, they all appear to have
been of sufficient size to approach or equal the maximum

!Earthquake Hazards in the San Francisco Bay Area, Steinbrugge, 1968
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thable future earthquake intensities to be expected

in at least major sections of the San Francisco Bay Area.
Instrumental data do not exist for the pre-1906 shocks,
and even the bistorical data are meager for the 1336
and 1838 shocks.

The more significant earthquakes that have occurred
in the Bay Area during the period 1950 to present are
listed in Tabie &.

Table &
Recent Bay Area Earthquakes of Magnitude 3
Since 1950
Richter
Date Location Magnitude
April 25, 1934 Watsonville 5.3
September &, 1935 San Jose 3.3
October 24, 1935 Walnut Creek 5.4
March 22, 1957 Daly City 5.3
April 8, 1961 South of Hollister 3.6
September 14, 1963 Chittenden 5.4
October 1, 1969 Santa Rosa 5.7
February 24, 1972 Hollister (15 miles from) 5.1
November 28, 1974 Hollister 5.25
August 6, 1979 Gilray 5.9
January 24 & 26, 1980 Livermore 5.9 & 5.2

Considerable damage occurred in Santa Rosa during

the Octaober 1, 1969 event and groundshaking was
sufficiently violent to cause the collapse of open

utility trenches as far away as Pleasanton (Burkland

& Associates, 1973). Locally significant damage occurred
in Gilroy during the August 6, 1979 event. The January 24
and 26, 1980 events were associated with the Greenville
Fault, which was previously considered potentially

active, :

3}  Fault Systems -- Alameda County

Tabie 5 summarizes the fault activity classification
utilized by Woodward-Lungren and Associates

in its analysis of geologic hazards in Alameda
County. Table 6, which classifies active and
potentially active fault systems in the County,

is drawn from reports of the California Division

of Mines and Gealogy (1981).

a}  Active Fault Systems
i. Hayward Fault: The known active

southern end of the Hayward Fault
is between Warm Springs and Milpitas.

Table 5

A SYSTEM FOR TLASSIFICATION OF FAULT ACTIVITY
BASED ON AVAILABLE DATA

ACTIVITY CLASSIFICATION
AND DEFIHITION

CRITERILA

HISTORIAL

GEDLOGH CAL

SEFSHOLOGICAL

ACTIVE — A FAULT WHICH HAS
EXPERVENCED DISPLACEZENT OF
SUFFELCIENT GEOLOGIC RECENCY
¥0 SUGCEST THAT YHERE 15
POTEHTIAL FOR DISPLACEMCNTS
IN THE MEAR FUTURE.

1) SURFACE FAULT=
SHG AND ASSOCIATED
SYROHG EARTHQUAKES

€2) TECTOHIC FAULY
CREEP, OR GEDDETIC
TNDICATIONS OF
FAULT SLIP.

(1) GEDLOGICALLY YOUNL® DEPDSI LS
HAVE BEEN DISPLACED OR LUT BY
FALTING,

{2) FRESH GEQMORPHI{ FEATURES
CHARACTERISTIC OF ACVIVE FAULY
ZOHES PRESENT ALONG FAULT FRACE,

€¥) PHYSICAL GROUND-WATER BARRI-
ERS PRODUCED IH GEOLDGICALLY
YOUNG® PEFOSITS. ’

WIHE ENACY AGE OF THE DEPDSITS
WILL VARY WITH EACH PROJECT AND
DEPENDS UFON THE ACCEPTABLE
LEVEL OF RISK AND THE TIME IN-
TERVAL WHICH 1§ CONSIOERED
SIGNIFICANT FOR THAT PROJELY.

EARTHQUAKE [PICENTERS
ARE ASSIGHED TO M-
DIVIDUAL FAULTS WBTH
A HIGH DEGREE OF -
COHF1DENLE.

POTEUTIALLY ACTIVE = A FAILY
WHICH #AS NOT BUPTURED IN
HISTORLE TIME, BUT FOR WAlCH
AVAILABLE EVIDENCE INDLLATES
THAT RUPTURE HAY HAVE OCCUR-
RED iH YHE RECENT GEDLOGIL
PAST AHMD THE AECURREHNCE
PERIOD COULD BE SHORT EaLuGH
Y0 BE OF ENGINEERING SIGNIFI-
CANCE.

MO RELFABLE REPORY
OF HISTORISC SURFACE
FALLTING.

£1) GEQHORPHEC FEATURES CHARAC-
TERISTIC OF ACYIVE FAULT ROKES -
SUBDUED, ERODED, AND D)SCONTINU-

. aus.

€3) FAULTS ARE WNOT KNOWN TO CuT
O DISPLACE THE MOSY RECENT
ALLUVEAL DEPOS1YS, BUT MAY SE
FOUND IN OLDEA ALLUVIAL DEPOSITS.

{3) GROUHD-WATER BAARGER MAY OF
FOUND IN OLDER MATERIALS.

&) GEOLOGICAL SETYING §H WHICH
THE GECMETRIC RELATIONSHIP TD
ACTIVE OR POTENTIALLY ACYIVE
FAULTS BUGGESTS SIMILAR LEVELS
HF FAULY ACTIVITY.

ALTGNMENT OF SOKE
EARTHQUAKE EPICEHTEFRS
ALGNG FAULT TRACE,
BUT LOCATIONS ARE
ASSIENED Wi A LOW
DEGREE OF CONFIDEKCE.

ACTIVITY WICERTAIN - A FAULY
FOR WHICH INSUFFICIENT EVI-
DENCE 15 AVAILABLE 10 DEFIHE
115 RECENT LEVEL OF ACTEVITY
Of 1TS RECURRENCE IMTERVAL.

A FAULY SHOULD BE TONSIDERED
TENTATIVELY ACTIVE, UWTIL
PROVEN DYACRHESE, BF 1T HAY
BE SIGMNIFICANT YO THE PROJECT.

AVAILABLE INFORMATION 15 INSUFFRCIENTY YO PROVIDE CRATERLA THAT

AE DEFINITIVE ENOUGH TO ESTABLISH FAULY ACTIVITY.

THIS LACK OF

INFORMATION MAY BE DUE YO THE BHACTIVITY OF THE FAULY OR DUE TD

A LACK OF INVESTIGATIONS MWEEDED VO PROYVIDE DEFINITAVE CRITERIA.

IHACTEVE ~ A FAULT ALONG
MHICH IT CAN BE DLMONSTRATED
THAT SURFACE FAULTIHG HAS NOT
GCCURRED YN THE RECENT CEO-
LOGIC PAST, AND YHAY THE
RECURKENCE INTERVAL 15 LONG
ENQUEH YO BE OF NO ENGINEGR-
1HG SAGHLFLLANCE.

ND HESTORIC ACTIVITY

GEOMORPHLC FEATURES CHARACTER-
$STIC OF ACTIVE FAULT ZONES ARE
NOT PRESENT AND CEOLOG!CAL EVI-
DENCE 15 AYALLABLE 7O SHDICATE
THAT THE FAULY HAS NOF HOVED iN
THE RECENT PAST AND RECURRENCE LS
HOT LIKELY DURING A YIME PERIOD
LOWS IDERED SIGNIFICANT %0 THE
$ITE. AGE OF MOST RECLNY FAULY
OFFSET SHOULD BE DOCUMENTEDD
HOLDCENE, PLEISTOCENE,
QUAYERHARY, TEATIARY, ETC.

MOT RECORNIZED 45 A
SOUREE OF EARTH-
QUAXES .

SOURCE: Woodward-Lundgren & Associates, Phase 1- Prelimina
County of Alameda, December 1973
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The fault extends northwesterly
through Fremont, Union City, Haywatd,
San Leandro, Oakland and Berkeley

in Alameda County, then northerly

into Contra Costa County.

Table 6
STATUS OF ACTIVE AND POTENTIALLY ACTIVE FAULTSIN ALAMEDA COUNTY

1

.FAULT CLASSIFICATION CRITERIA FOR CLASSIFICATION Two of the five recorded major earth-
‘ quakes in the Bay Area have been
correlated with the Hayward Fault
Hayward Active Historical surface faulting, strong earthquakes . (Steinbrugge, 1968) within Alameda
- ) County (1836 and 1838). Damage
Calaveras Active Historical surface faulting, strong earthquakes to structures as a result of tectonic
’ . creep along the Fault has been confirmed
Greenville Active Sutface fauiting 1980 {U. S. Geolagical Survey, 1966);
creep monitoring studies by the U.5.
Las Positas Potentially Active Displacement of dated alluvium Geologic Survey showed an average
of & millimeters per year of right
Pleasanton Potentially Active Tectonic fault creep, ground water barrier lateral movement (Burford, 1975).
Mission Potentially Active Geological setting, microearthquake epicenters Ground rupture accompanied the
1836 and [268 earthquakes {Steinbrugge,
Verona Potentlally Active Otiset of soil deposits 1968). Geotechnical studies by private
. consulting firms document offsets
Livermore Potentially Uncertain Ground water barrier in Tertiary-Quaternaty gravels of recent soil layers along traces
of the Hayward Fault.
Mocho Activity Unknown Ground water barrier in Tertiary-Quaternary gravels

Detailed evaluation of the Hayward
Fault system (Woodward-Clyde and
Assoclates, 1970) indicates that the
maximum credible earthquake expected
would have a Richter magnitude

of 7.5 and be accompanied by up

to 7 feet of horizontal and 1% feet

of vertical offset. The maximum
historic sarthquake (1368 event)

was estimated to have had a Richter
magnitude of 6 3/4 and was accompanied
by 3 feet of horizontal and one foot

of vertical displacement.

lAclive and Potentially Active faults are within Alquist-Priolo Act Special Studies Zones.

" Sources: Woodward-Lungren, 1973, "This is not necessarily a complete listing. Additional information
Investigations may establish other faults in the county to be active or potentially active,
or may prove that some of the faults on this list are not active,"

il. Calaveras Fault: The Calaveras
Fault joins the 3an Andreas Fault
a tew miles south of Hollister, It
extends in an almost straight line
north-northwesterly through Coyote
Reservoig, Calaveras Reservoir, past
Sunol and parallel to Interstate 680
through Dublin . In the vicinity of
San Ramon, the fault trace is less
well defined toward the Lafayette-
Walnut Creek area.
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Evidence for active seismicity along
the Calaveras Fault within Alameda
County is provided by offset of soil
layers along a trace of the fault system
in the Dublin area (Catifornia Division
of Mines and Geology, 198t).

Evidence for tectonic creep on the
Calaveras fault has been reported in
the Sunol Area (Nason, 1975) and in
the Dublin-Camp Parks Area (Gibson
and Wollenberg, 1968). The fault is
considered a right lateral slip system
(U.5.G.S. 1980).

The maximum credible earthquake
anticipated for the Calaveras Fault
system is 7.5 (Greensfelder, 1974).
No estimates are currently available
as to the amount of horizonta! and
vertical ground displacements that
could accompany such an event.

Greenville Fault: On Janaury 24, 1980,

a magnitude 3.9 earthquake occurred

on the Greenville Fault approximately

1} miles north of Livermore. On January 26,
1980, the Valley was shaken again by

a magnitude 3.2 earthquake with its
epicenter approximatiey 4 miles NNE

of Livermore.

The Greenville Fault runs along the
eastern edge of the Livermore Valley.
The southern half of the fault zone
exhibits evidence of large areas of
massive landsliding. The Greenville
Fault extends from Contra Costa County,
across Alameda County to northeastern
Santa Cia.ra County for a distance of

30 miles.” A special studies zone is
proposed for the fault.

"Re-examination of earthquake locations
in the vicinity of the January 24, 1980
magnitude 3.9 earthquake shows that
some earthquakes from the period 1969-
1979 occurred within the aftershock
volume of the 1380 earthquake. This
event ruptured strands of the fault

Hart, 1981, Fault Evaluation Report FER- 17, California Division of Mines and Geology.
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mapped by Herd (1977) and triggered
seismic activity along an 18 mile portion
of the fauit. Had the January 1930
earthquake sequence not occurred,

or if its relationship to the Greenville
fault been unclear, the fault would

have not been reclassitied as active."

Fault movement show it as a right
slip fautt {USGS 1980).

iv. Las Positas Fault: This fault has
been mapped for about 2% miles,
extending northeastward from Mines
Road south of Tesla Road to Greenville
Road south of East Avenue. Both
this trace and a southern branch
which runs north of Tesla Road between
Las Positas Avenue and Greenville
Road have evidence of being active
fauits and a Special Studies Zone
is proposed to encompass the branches.

Motion data are consistent with left
lateral slip on a vertical plane parallei
to the strike of The Las Positas Fault
(UsGS 1980).

b}  Potentially Active Faults

i Verona Fault: What is called the Yerona
Fault runs in a general northwest to
southeast direction in the area of the
Vallecitos Nuclear Center. There has
been extensive jandsliding in the area
resulting in features identified as faults
by some geologist and as slip panes
of landslides by others. On the basis
of criteria used in 1974, a Special Studies
Zone was designated for the Verona
Fauit. Since 1977 extensive investigations
have been done for the General Electric
Test Reactor regarding the Verona
Fault. The California Division of Mines
and Geology has evaluated the available
information and although the fauilt
is in doubt, a madification of the Special
Studies Zonejis proposed because of
uncertainty.

E'United States Geological Survey, Seismicity within the Livermore Valley, California

Region 1969-1979, May 1980 p i6. A

2Srnith, 1981, Fault Evalvation Report, FER-{12,California Division of Mines and Geology.
3Smith, 1981, Fauit Bvaluation Report FER-104.
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iii.

The Special Studies Zone extends from
Sycamore Road, Pleasanton to State
Route 3% ahout 3% miles to the southeast.

Pleasanton Fault: The Pleasanton Fault
was initially classified as active by
the U.5. Geological Survey {Brown,
1970} and by the State of California
(Slosson, 1974). Evidence for activity
of the Pleasanton Fault consisted of
a tentative correlation of a swarm

of small earthquakes near Danville
with the Pleasanton Fault (Brown and
Lee, 1971} and reported evidence of
creep in the Dougherty Hills north of
Camp Parks (Slosson, 1974).

The re-evaluation of the Pleasanton
Fault by the California Division of
Mines and Geology concludes that "no
evidence for faulting could be detect?d
in the atluvium of Livermore Valley."
This includes deep trenching across
previously suspected traces. The recom-
mendation for the 1982 official Special
Studies Zones Map is that only the Camp
Parks area be zoned and that Is on the
basis of no definitive data on hand to
deny the presence of an active fault.

Mission Fault: This fault system has
heen mapped traversing the Mission
San Jose and Niles areas of Fremont
east of Mission Boulevard. Through
the Unien City hills it is mapped as
two roughly parallel traces and an asso-
ciated perpendicular fault trace {(Union
City Geologic and Seismic Hazards
Investigation). Topographic features
commonly assoclated with active faults
are not present along the Mission Fault.
The U.5. Geological Survey has plotted
earthquake epicenters on this fault

in Fremont, about 5 miles south of
Union City.

lHart 1981, Fauit Evaluation Report, FER 109 and communication between Hart and
Ed Denehy, {i981).
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2. Criteria

A Special Studies Zone associated with
the Mission Fault was established by

the State of California. However, recent
studies (Union City and Fremont Seismic
and Safety Element Reparts, 1973)

have faited to confirm the California

Division of Mines and Geology re-evaluated

the Mission Fault and concluded that
the Speciai Studies Zone designation
be deleted” as a recent geologic feature.

a.  State and Regional Criteria

Hazards of potential statewide critical concern include the
following:

1)

2)

3

4)

5)

Earthquake Shaking: Any locality which can expect
earthquake shaking equivalent to a Modified Mercalli
Intensity of IX (plus many lesser earthquakes).

Landslides: Areas containing at least {ive percent of
geologic formational units judged to fall in units 5 or

6 (most landslides} on a six-unit scale devised by Radbruch
and Crawther.

Subsidence: Areas in which subsidence is known to have
occurred.

Erosion Activity: Areas where the soil loss is equal to
a more than 6.4 acre faet of soll lost per square mile
per year.

Expansive Soil: Areas where the soils contain more than
40 percent or more mixed or montmorillonitic clay, or
with a coefficient of linear expansion greater than 0.006
inches per inch.

Hazards of regional concern include areas with earthquake
related hazards:

1)
2)

3

Lands within 100 feet of a known active fault trace.

Lands likely to be associated with a San Francisco intensity
of A or B from ground shaking as related to materials

and distance from active faults by Borcherdt and Gibbs
(1975).

Lands underlain by loose, saturated materials likely to
liquefy in a major earthquake,

lHart. 1979, Fault Evaluation Report FER-88.



County of Alameda Criteria

Geologic hazards of significant County concern include the
following:

1) Fault Displacement: Areas within the vicinity of active
or potentially active fault traces, including, but not
limited to, areas within Special Studies Zones as defined
by the State Geologist.

2} Ground Shaking: Areas which would experience very
strang shaking during a major earthquake on any of the
Bay Area faults, including, but not limited to, areas
underlain by poorly consolidated alluvial deposits.

3}  Ground Failures: Areas subject to soil liquefaction,
furch cracking, tateral spreading in the event of an earth-
quake within the Bay Area, including, but not limjted
1o, those underlain by unconsolidated or poorly consoli-
dated, saturated soils.

4)  lLandsliding: Areas subject to landslides, rock falis,
avalanches and mud and debris flow.

3) Structural Hazards: Any critical, essential or high occupancy
structures subject to failure or severe disruption in the
event of an earthguake.

3. ldentification of Hazards - Alameda County

a.

Surface Faulting

Fault rupture, which begins at the focus of an earthquake,
may extend to the ground surface, especialty in moderate

to large earthquakes. The direction of sepatation of the earth
on opposite sides of the fault ptane may be vertical, horizontal
or oblique.

Within Alameda County, fault rupture has been documented
along the Hayward Fault, as a result of earthquakes in 1836
and 1868, and possibly on the Calveras Fault, correiated to
the earthquake of 1861. A good correlation exists between
fault related features in the Dublin area and the trace of the
Calaveras Fault and this appears to mark the recent rupture
zone along the Calaveras Fault. Studies have located lines
of ground rupture on the Hayward Fault {California Division
of Mines and Geology, 1981).

While it is generally assumed that surface rupture may be
expected to be repeated along active fault traces, the historic
record in California is too short to provide conclusive support
to this belief. However, a recent study of surface faulting

in Owens Yalley, where arid conditions and lack of development
permit preservation of surface features presents geologic
evidence of repeated recent movements aiong a single fault
trace [Stemmons, 1975%
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b.

Studies by Woodward-Clyde and Associates {1970} have provided
estimates of amounts of horizontal and vertical deformation
that may accompany a major earthquake on the Hayward Faul1.
Based upon these estimates, they have made recommendations
for safe setbacks for various types of structures in an area

of Fremont. Other consultants have made similar estimates

of building setbacks for various locations along the Hayward
and Calaveras Fault systems. Such site specific studies are
also required of the Greenville, Las Positas, and Verona Faults
also.

Tectonic Creep

" 'Tectonic creep' Is the term used to identify fault displacement
which occurs at a very siow rate as a consequence of tectonic
forces. It has been considered by geologists that such crecp
relieves some of the build-up of strain along a fault and reduces
the likelihood of large energy releases and hence large magnitude
earthquakes.”

Tectonic creep has been documented along the Hayward and
Calaveras Fauit sysiems within Alameda County. Creep on
the Hayward Fault has resulted in building damage at several
locations in the East Bay as a resuit of structural distortions
caused by relative ground movements on opposite sides the
active fault.

Creep appears 1o be concentrated along relatively narrow

zones and is frequently episodic in character {(Nason and others,
§974). Creep areas along active faults may be identified in
advance of construction by such features as offset fence lines
and road centerlines or distortions in repeated survey measure-
ments. Damaging effects of creep can be minimized by suitable
setbacks from active fault traces as located during detailed
geotechnical investigations.

Subsidence

Permanent uplift and subsidence were observed over targe

areas in Alaska following the great earthquake in 1964. Many
coastal areas were submerged or brought within the zone of

tidal influence while shoaling of harbors occurred at other
locattons. Simitar regional movements have not been experienced
following major Bay Area earthquakes where offsets are largely
laterai.

Seed (1969) has stated that it is prudent to consider the potential
for one 1o two feet of vertical displacement adjacent to the

Bay as a result of regional ground movements following major
earthquakes.

lSeismic Safety Element, 5an Mateo County-City Planning Department




Ground Shaking

Ground-shaking--the earthquake itself--consists of complex
sueface wave motion which has traveled through the rock materi-
als of the outer crust. Earthquake waves, like other waves,

may be reflected, refracted, attenuated, and change velocity
and period as they pass through different materials, thus making
the ground motion complex. In general, earthquake waves,

in passing from more dense solid rock to less dense alluvial

and water-saturated materials, tend to become reduced in
velocity, increased in amplitude, and accelerations become
greater. Ground motion lasts longer on Joose water-saturated,
incompetent materials than on rock, it is alse amplified to

an unknown extent. Due to a combination of factors, structures
located bn such materials suffer far greater damage than those
located on solid rock.

Many earthquakes have shown that "poor ground" is a greater
hazard than proximity to the fault and epicenter. There is
some evidence to show that ground motion tends to increase
with the depth of alluvium.

" Considerable differences were noted in amount of ground shak-
ing In downtown San Francisco during the great earthquake
in 1966 and were rflated to areas underlain by fills versus
those on badrock. ' Attenuation of ground shaking occurs with
distance from an earthquake epicenter. However, little attenu-
ation is observed within about 15 miles of a major fault during
a major earthquake (Seed, 1969). Potentially damaging ground
shaking could be experienced as far east as the Livermore
Valley during an earthquake of magnitude 7.0 or greater on’
the San Andreas Fault, which is located west of Alameda County.
Therefore, all urbanized portions of the County would experience
strong ground shaking during a major earthquake on any of
the Bay Area faults. Some systematic attenuation of ground
motion is possible in lightly settled areas in eastern Alameda
County and the potential for damage correspondingiy reduced.
However, since the Greenville Fault is active, strong, locally-
generated groundshaking could be experienced in eastern Alameda
County as well.

The bay margin areas of Alameda County cities have the highest
level of susceptability due to estuarine and alluvial sediments
which are poorly consolidated. These areas are generally west

of 1-580 and Mission Boulevard. The areas of lowest susceptibility
are the hili areas which are underlain by bedrock.

Ground Failures

Historical ground failures in Alameda County from past earth-
quakes are presented on Figure 5 (explanations of each failure
are described in Appendix 3). Ground failure is defined as

a permanent ground movement which includes liquefaction,
lurch cracking, differential settlement, landsliding and [ateral
spreading.

i} Liquefaction

Liquefaction is the transformation of a granular material
from a solid state into a viscous liquid state as a consequence
of increased pore pressures. The factors affecting it

include depth to water table, thickness and location

of granular layers, relative density of granular layers,
maximum acceleration produced by earthquake shaking,

and number of cycles of strong earthquake shaking.

1f loose or medium dense, water-saturated, cahesionless
soils (such as sands) are subjected to earthquake vibrations,
they may compact resulting in an increase in pore water
pressure and a resulting movement of water from the

voids (Seed, 1969). Water is thus caused to flow upward

to the ground surface resulting in a "quick" or liquefied
condition. During such an event heavy structures may

sink or rotate while light structures such as fuel tanks

or utility lines may rise to the surface.

Areas in Alameda County potentially subject to liquefaction
are those underlain by unconsolidated, sandy subsoils
with a refatively high water table. Studies by the State
of California (1974) Indicate a liquefaction potential
for alluvial deposits with a water table within 50 feet
of the ground surface - most of the Bay Plain, western
Livermare Valley and Las Positas Valley - but studies
by the U.5. Geological Survey {Youd, 1973) indicate that
areas of moderate to high liquefaction potential in the
Bay Plain are limited to portions of the Plain where
depths to ground water are 10 feet or less.

2)  Lurch Cracking

The development of all types and sizes of irregular fractures,
cracks, and fissures -~ largely as the result of sliding,
settling and shaking, and the passage of surface earthquake
waves--is characteristic, to a greater or lesser extent,

in all earthquakes large enough for significant ground

motion to occur. Such fractures may be many feet long

and may displace surface weathered rock and soil both
horizontally and vertically, just as true fault movement
would. Lurch cracks rarely occur in solid rock; they

Ii?vcu'cherdt, R.D., editor, 1975, Studies for Seismic Zonation of the San Francisco Bay
Region; U.5. Geological Survey Professional Paper, 941-A

are essentlally confined to weathered rock, alluvium,
and soil. Their patterns may be completely irregular or may
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Figure 5

EXPLAHATION

Failure type iw indicated by the Following mymbols.
Quatations deseribiog chese ground fallures are
found in Appendix B

E Millside taodelides fncluding rotarfonal elumps,
block glides, debris avalanches, and vockfalle

Streambank landsiides fncluding rotational alumpe
and woil falls

<P Letersl pread

l Graund scttlement

Ground cracks mot clearly sasoclated with landulidas,
lateral spreads, s¢tilement, or primary Fault
movensnte

.'Ig;‘:‘ River atretches with exteneively fissured Flood plaine;

pactera indicates stteiches of river affected mnd
not widch of disturbed zome

o Sand boile

Abaence of ground Eailure noted

&

m Hiacallaneous affects

e__ Arrowe shoving exrentc of n'u- aifected. Symhal
ahove failure type

Location nusber sassigned to sach ceported groond
failure site. Correspanding nunber found in
Appendix B

—~ ,.:‘._._-u--;-:‘ﬁf:.-.—.:.-.—.-t. [ .

KCRTH

GROUND FAILURE LOCATIONS
in Alameda County

Ajameds Cowaty Plauning Department - Folioy Planning & Ressstch Diviston, Fsbruaty 1968 — 2 2 —
SOURCE: Hiatoric Groynd Faillures in Northern €alifornia

Triggered by Earthquakes,.J.1.. Youd and S.M. Haose, 1578
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show marked regularity where controlled by shallow

bedrock, by the outline of natural or artificial fil}, by
highway surfacing, ete. Lurch cracking is often accornpanied
by sand bails and mud volcanoes as groundwater moves

to the surface. Extensive and damaging lurch cracking

has occurred in incompetent water-saturated materials

in alt moderate to large earthquakes (Magnitudes 6 to 8).

Such cracking could be a major damage factor in many
areas of bay mud and in future earthquakes of moderate

to large magnitude in, or near, the bay. Lurch cracking
may occur in watet-saturated sediments, soils, and alluvium
at distances up to 75 miles from the epicenter, as demon-
strated maost recently in the Alaskan earthquake. There

is some evidence to indicate that lurch cracking is perhaps
most axtensive in the deeper alluvial materials.

In Alameda County, lurch cracking is most likely to be
observed in areas of liquefiable soils, outlined above,
but random cracking following a major earthquake may
be observed widely within the County following a major
earthquake,

Differential Settlements

Compaction of poorly consolidated cohesionless soils

as a result of earthquake vibrations has been widely
ohserved (Seed, 1969). Either reasonably uniform or
differential ground settlements will be observed as a
result of this process. Widespread settlements will have
effects similar to those resulting from regional tectonic
subsidence while ditferential movements will lead to
building damage and tilting.

Regional compaction settlements are important only

if ground tevel changes result in inundation of areas
previously above Bay or reservoir levels, and could result
in areas already below high tide ievels but protected

by levees when such settlement fowers the levee tops

to or below high tide levels.

Differential settlements would likely be observed in

areas subject to soil liquefaction. This effect might

also occur in other portions of the Bay Plain and Livermore
Valley underlain by poorly consolidated younger alluvial

fan deposits. It would appear that damage and collapse

and life safety hazards arising from differential settlements
would be greatest in buildings containing several structiral
elements, e.g. a pler or pile outer foundation with internal
columns supported on a slab would be an extreme case.

4y

Landslides

Landslides, rock falls, avalanches, mud and debris flows
and soil slips falls are examples of downslope movement
of earth materials which can be triggered by seismic

or non-seismic events. Non-seismic landslides can be
triggered by events such as heavy rainfall, gravity, and
human alterations of the natura! landscape.

i.andslides are a major effect of ground shaking in earth-
quakes of magnitude 5 and greater, especially where
slopes are oversteepened from whatever cause, and where
earth materials are water-saturated frorn artificia! means
or the natural rainy-season. An immense amount of
sliding takes place during large earthquakes. State
Highway 1, on the coast south of San Francisco, was
closed by large landslides in the small earthquake of

1957. The,San Andreas, Hayward, and Calaveras fault
zones are marked by a succession of many geologically-
recent slides, many of them highly unstable. The steep
hills on both sides of the Bay are particularly vulnerable
to sliding.

Maps based on photo-interpretation {Nilsen, 1973) show
moderate to large-sized landslides within Alameda County.
These and maps of adjacent areas have been analyzed
(Wight and Nilsen, 1974) to provide a summary of landslide
frequency on a reglonal basis. The resultant data indicate
that within Alameda County areas of relatively high
landslide frequency occur in bill aceas northeast of Castro Yalley
and north of 1-380, in the Dougherty Hills north of the
Livermore Yalley and are a general condition in the Diablo
Range in southern Alameda County. Seismically induced
slope failures may be most common in these areas during
a major earthquake.

Sliding is also anticipated widely along the west side

of the San Leandro and Hayward Hills during a major
earthquake on the Hayward Fault in response to high
ground accelerations that are anticipated in this area.

A major earthquake on the Calaveras Fault could trigger
widespread movements on the east side of Pleasanton
Ridge for the same reason,

Failure of steep slopes and collapse of natural stream
banks could occur widely during a major earthquake.
Threats to structures would be greatest in areas where
homes encroach closely on natural channels or are sitvated
on potentially unstable slopes.



4.

3}

Structural damage or collapse could occur ejther as a
result of loss of support from beneath a building or inundation
by debris from above. Serious interference with east-

west movements of emergency vehicles following a major
earthquake shoutd be anticipated. Natural and cut siopes
along Crow Canyon Road, 1-380 and Niles Canyon Road,
the only east-west traffic corriders providing efficient
access between the Bay Plain and the Livermore Valiey,
are likely to fail extensively in response to earthquake
vibrations. Unless the large viaduct on §-380C in Aftamont
Pass collapsed, it is probable that emergency vehicles

from the San Joaquin Valley could reach eastern Alameda
County following an earthquake disaster. However, heip
coming from the east for the Bay Plain might be impossible
for a critical interval owing to landsliding in the East

Bay Hills.

Lateral Spreading

If liquefaction occurs in or under a sloping soil mass,

the entire mass will move laterally toward any unsupported
face such as a stream bank or excavated channel, Lateral
spreading may occur as small cracks, with a slight displacement
of the ground, or as viclent and complicated deformation
of the surface, usually accompanied by cracks and open
fissures. These cracks and fissures cut the ground into
strips and prisms which lurch toward the stream trench

or slough, usually accompanied by rotation of the prism.
Such movements have been observed in natural materials
and fills (Seed, 1969). Within Alameda County, they

may occur in areas subject to soil liquefaction and will
most prabably occur adjacent to stream and flood control
channels in western Livermore Valiey and along floodways
in the Bay Plain.

Structural damage and building collapses could occur
during such movements with corresponding threats to
life safety.

Effects on Land Uses, Structures, and Facilities

A

Fauit Rupture and Ground Failures

Should foundation materials supporting structures fail because

of fault rupture or ground failures, then the structures may

be subject to excessive forces and serious damage or collapse,

and threat to life would result. The potentia} amounts of displace-
ment on the Hayward, Calaveras and Greenville Faults could
resuit in the collapse of rigid concrete or steel buildings located
directly on fault traces, as well as severe damage to total

collapse of wood frame structures. Heavy structures located

on seismically liquefied solls may sink or rotate, while light
structures, such as fuel tanks and utility lines, may rise to

Ry .

b.

the surface. Severe damage may occur in either case. Lurch
cracking may contribute to structural damage and collapse,

if cracks in ground materials propagate into building foundations.
Similarly, structural damage and building collapse could occur
due to jateral spreading of soil masses. In areas of high landslide
potential, structural damage or collapse could accur either

as a result of loss of support from beneath a building, or from
inundation by debris from above. ‘Collapse of natural stream
banks could also occur during a major earthquake. Threats

to structures would be greatest where these encroach closely

on the creek bed.

Ground Shaking

The majority of structures in Alameda County are subjected
only to earthquake vibrational forces, or ground shaking; and
the potential for damage and the risk to human life varies
considerably according to type of construction.

A substantial number of structures within the County were

built before local buildings codes required earthquake bracing.
Of these, small wood frame structures are least likely to collapse
from earthquake shaking. However, older wood frame structures
with inadequate foundation tc frame connections, or which

are weakened by rot or termite infestation, may break from
their footings, generally rupturing all utility connections.

Unreinforced brick, stone or block buildings are the most failure-
prone structures. Reinforced block and concrete construction
can be designed to be highly earthquake resistant, although,

as shown by the San Fernando area earthquake of 1971, this

type of construction may {ail when connections between walls,
roof and floors are not strong enough to resist shaking forces.
Ductile concrete frame design is considered equivalent to

steel frame design for buildings up to fourteen stories.

Steel frame buildings can be designed to withstand strong
shaking, and are the preferred type of construction for buildings
of fourteen stories and over in seismically active areas. light
steel frame and glass buildings with reinforced concrete roofs
could, tike tilt-up structures, suffer severe damage or coliapse
due to weak connections between the structural members.

i}  Hazards to Private Development-Residential, Commercial
and Industrial Uses

The County and several of the cities in the County have
attempted, primarily through use of 1970 Census housing
data (age and type of structure), to estimate the approximate
number of potentially hazardous residential structures

within their respective jurisdictions. Without extensive

field investigation, however, and without detaited evaluation
of potentially hazardous structures by qualilied engineers
and geologists, it is not possible to accurately define

existing structural hazards within the County.



Most local jurisdictions adopted strong earthquake bracing
provisions around 1950, and have subsequently used these
and more recent amendments to the building code to
regulate new development. However, these requirements
were not intended to be retroactive; although most building
codes allow the local building official to require abatement
of existing structural hazards. Due to local staffing

or funding limitations and to a lack of federal, state

or local programs to minimize possible social and economic
impacts on private property owners, there has been little
aggressive hazard abatement. The more common method
for upgrading the safety of buildings has been to require
improvements when building permits are issued for additions
oc repairs. The Uniform Building Code calls for compliance
of existing as well as new construction with all current
code requirements if the work being done exceeds fifty
percent of the value of the existing structure.

a. Residential Structures

There are approximately #44,886 residential units

in the County (January 1980 estimate). Of these,
263,348 are single family, detached structures.
Another 175,591 are in multi-unit structures, including
an estimated 29,060 in two unit buildings, 30,903

in three and four unit buildings, and 115,628 in
structures of 5 units or more. Single family structures
and small duplex, triplex and fourplex structures

are typically of one or two story, wood frame construction.
Except where directly affected by ground rupture,
landsliding, or axtremely high ground acceleration,
collapse or total destruction of small wood frame
pesidential structures would be rare, even in strong
earthquakes. Other types of damage can be expected,
including falling chimneys, breaking glass, talling
furniture, cracked and falling plaster or facing
materials, and broken utility connections.

Larger apartment buildings are of more varied
construction. The relative potential for damage

of buildings not containing earthquake bracing

is greater in large area, multi-story wood frame
structures than in smaller wood frame residential
buildings, and greater still in unbraced steel, concrete
and masonry structures. The greatest number

of older multi-unit residential structures are in

the cities of Qakland, Berkeley and Alameda, which
were extensively urbanized before 1950,

b. Commercial and Industrial $Structures

Commercial and industrial structures vary considerably
as to size and type of construction. Smaller, one
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and two story wood frame structures can be expected
to show fair performance in an earthquake, except
where directly subject to ground failures or surface
rupture. Newer, single-story buiidings of wood
frame or tilt-up construction should be expected

to sustain moderate damage, or possibly severe
damage where roof-to-wall connections in tilt-

up butldings are not adequate to assure public safety.

Older commercial buildings are primarily concentrated
within the central business areas and along major
thoroughfares in the north and central parts of

the County. These areas also include the greatest
concentrations of older, unbraced masonry buildings
which have the highest potential for earthquake

damage or collapse. A significant hazard presented

by such structures is the potential fatlure of unreintorced
walls and particularly unreinforced parapets.

Industrial structures can present significant hazards
to occupants due to the mechanical equipment
which might be affected by earthquake shaking,
and to the toxic and/or flammable materials in
storage or utilized in manufacturing processes.

Hazards to Public Facilities

a)  Public Buildings

Public Schools

These facilities vary as to size and type of
construction. Schools built since enactment
of the Field Act in 1933 have besn designed
to meet earthquake resistance standards
established and enforced by the state. Pre-
Field Act facilities have been replaced or
remodeled, in compliance with more recent
provisions of the California State Education
Code, Since 1970 new state requirements
have also required consideration of special
earthquake hazards of a geologic nature,
including faulting and soil liquefaction, and
established provisions relating to scils and
geologic engineering investigations of proposed
schoal sites.

Major Health Facilities

The Office of Statewide Health Planning

and Development, Division of Facilities Development
establishes design standards, including those

relating to earthquake forces, utilized in

the construction of hospitals and other major

health facilities. The Division administers



legislation which, since £973, has required

that all major health facilities be designed

and constructed so as to remain standing

and functional following an earthquake.

These provisions relate te both site geologic
conditions and to building and equipment
design. Because the legisiation is not retroactive,
the Division is limited to recommending to
local health agencies actions necessary to
evaluate and abate hazards or potential hazards
in health facilities constructed prior to 1973,

Based on a geological report and a structural
engineering study, Alameda County has developed
a program for the present and future

of the Fairmont Hospital/Juvenile Hall complex.
The program includings reiocating people,

closing certain buildings and repairing buildings.

Transportation Facilities

Streets and Highways

The principal effects of a major earthquake

on the streets and highways system would include
localized earth failures due to surface rupture,
landsliding, or subsidence, and damage to

and possible collapse of bridge structures.

Within areas subject only to ground shaking,
streets and highways are not expected to
sustain major damage. In areas of weak soils,
such as recently deposited alluvium and bay
mud, facilities may be expected to experience
some differential subsidence. Earth fills
underlying much of the Eastshore Freeway,
as well as approaches to the San Francisco-
Qakland Bay Bridge, Dumbarton Bridge and
Hayward-San Mateo Bridge may be subject

to extensive slippage and differential settlement
during strong ground motion.

There is a high possibility of major landslides
under conditions of heavy ground motion

in hill areas. These could block portions

of several major arterials and freeways, including
portions of Interstates 580 and 680, and Niles
Canyon Road.

All of the Warren Freeway, and portions

of interstates 580 and 680 are within the

corridor of the Hayward Fault. Portions

of these freeways are constructed over potentially
active fault traces. In the event of a major
earthquake, damage to these freeways couid

be extensive. A number of freeway interchanges
and overpass structures are also located on

or near to traces of the Hayward Fault and
would probabiy be heavily danaged in a major
earthguake if large displacement occurs along
the fault.

The performance of freeway structures in

the San Fernando area earthquake of 1971
indicates that similarly constructed overpasses
and interchanges in the planning area are
equally susceptible to damage or failure in
very strong ground shaking. The State Department
of Transportation evaluated most highway
bridges, identified those which are potentially
unsafe, and is undertaking a program to make
corrections and improve the earthquake perfor-
mance of these structures.

Bay Area Rapid Transit

The BART system was designed and constructed
with considerable attention to reduction

of seismic hazards. All of the BART alignment
was designed based on soi] investigation,
however, some built upon structurally poor
soils where ground subsidence may occur,

and the BART tracks can be expected to

be distorted by even a moderate earthquake,
with potential for derailment of high-speed
trains. This problem was initially identified
by BART engineers, and the District has
subsequently responded te install sensors

along the systein to detect seismic motion,
and to develop and implement procedures

to guard against derailment of and damage

to BART trains in the event of an earthquake.
These include restrictions on train movement
in the event of an earthquake until tracks

have been inspected and any distortions or
other damage corrected.

Railroads

Most tracks should sustain jittle damage

due to ground shaking. The major risk involves
damage to elevated structures, to trackage,
or grade separations affected by fault slippage
or rupture. it is expected that service will

be disrupted where lines cross the Hayward
and Calaveras Faults. These offsets may

be spectacular, but can be guickly repaired
because of level terrain. 1t is also possible
that ground failures could damage bridges

and trestles located on weak soils, such as
saturated bay muds and recently deposited
alluvium.



Airport and Port Facilities

Qakland port and airport facilities are situated
on fill overlying bay mud. Soiis in these areas
could be subjected to very heavy shaking
during a major earthquake, and some damage
to port and airport facilities may be expected.

Utitities

Gas and Electric Lines

The most serious damage to transmission

lines can be expected in areas subject to
ground rupture and severe ground failure.
Disruption of gas and electric utility service

is probable in hill areas traversed by the
Hayward and Calaveras Faults andfor subject
to seismically induced landsliding. Landsliding
and major ground subsidence are generally

the direct cause of gas pipeline breaks. Some
gas lines have been designed to withstand
some [ault displacement without major damage,
and most are equipped with valves which

will shut off flows given any significant change
in pressure.

Damage to electric and gas lines can also

be expected where these are located in highway
or other bridge structures subject to extensive
damage or collapse during an earthquake.

Fue] Pipelines

Damage to major gas and oil pipelines can

be expected where these lines cross the active
taults, or where the lines are located in soils
subject to lurch cracking, subsidence, or
landsliding. Most gas lines are equipped with
automatic shut-off valves. Flows in lines

carrying refined petroleum products are regulated

by manually operated biock valves. (See
Hazardous Waste section for regulations.)

Water Supply Facilities

In areas subject only to ground shaking, interruption

of water supply by broken mains is generally
considered potentially slight. If in relatively
good physical condition, most pipelines are
flexible enough to withstand ground shaking
without significant damage.

Fault rupture, landsliding, and major ground
subsidence induced by shaking are generally
the direct cause of most pipeline breaks.
Damage due to subsidence may be expected
where pipelines are in saturated soils along
stream channels, or in saturated alluvium
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and bay mud where shaking is of long duration
and results from low frequency, high amplitude
seismic waves.,

Many water distribution systems have been
designed to withstand some fault displacement
without damage. The Hetch Hetchy system,
for example, was built with expansion joints
where it crosses the Hayward Fault, However,
it Is not known whether this or other similar
facilities could withstand an offset of three
feat, the amount experienced in the earthquake
of 1868, In some areas, such as the East

Bay Municipal Utilities District service area,
water supply facilities have been developed

on both sides of the Hayward Fault in order

to allow water supply to bypass lines damaged
by surface rupture and to minimize disruption
of service.

Large lakes and reservoirs are under the
jurisdiction of the State Dvision of Dam
Safety. The Division has inspected facilities

in the County, has required the local responsible
agency to make necessary modifications

where necessary to ensure against damage

or collapse during an earthquake.

Several smaller water storage facilities are
located within the active zone of the Hayward
Fault, and are particularly susceptible to
damage in the event of surface rupture.

Sanitary Facilities

Damage to sewage collection systems would

be minimal in areas subject anly to ground
shaking, and moderate to severe where lines
are subject to landsliding and subsidence.
Sewage treatment plants would generally
suffer damage similar to that experienced

by similarly constructed and equipped industrial
plants, including damage to machinery and
equipment. Almost all treatment plants

along the Bay plain are located over recently
deposited alluvium of Bay mud, which materials
are subject to moderate to high liquefaction
and which are likely to experience ground
subsidence during a major earthquake.

Drainage Facilities

Earthen banks and levees of flood control
channels could slump into waterways under



seismic loading, resulting in the obstruction
of flow routes along the channels. Deviation
or gbstruction in channels due to earth slumping
could increase risks of inundation to adjacent
lands. Also regional compaction settlement
could result in a hazard in areas already below
high tide levels. The normal flow in drainage
systems could also be altered by damage

to storm drains crossing fautts, damage to
pumping stations and tide gates, and loss

of siope in channels or drains due ic ground
settlement or uplift.

N Solid Waste Disposal Sites

The Alameda County Solid Waste Management
Authority's County Plan identifies contingency
sites for disposal in case of disruption of
transfer stations and/or landfill aperation.
This contingency plan does not specifically
address debris removal or the possible need
for increased capacity to handte debris in

the event of an earthquake.

Mitigation of Hazard

a.

State of California

State Legislation addressing seismic and geologic hazards
include the following:

-

Sections 65302(f} and 65302.1 of Government Code require
seismic safety and safety elements in all city and county
general plans.

Sections 660-662 and 2621-2623 of the Public Resources
Code require the State Geologist to delineate special
studies zones encompassing potentially and recently
active fault traces (Alquist-Priolo Act).

The Code prohibits the construction of most structures
intended for hurnan occupancy on or across the traces

of active faults and requires local governments to implement
programs to precisely locate fauit traces and te regulate
development with the mapped zones.

The official State Special Studies Zone issued January

1982 include the Calaveras Fault, Hayward Fault, Greenville
Fault, Las Positas Fault, and Verona Fauit within Alameda
County. '

Sections 2700-2708 of the Public Resources Code require
the Division of Mines and Geology to purchase and install
strong motion instruments {to measure the effects of
fuiure earthquakes) in representative structures and
geologic environments throughout the State.
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Section 15002.1 of the Education Code requires that
geological and soi! engineering studies be conducted

on all new school sites and on existing sites where deemed
necessary by the Department of General Services.

Sections 15451-15466 of the Education Code require
that public schools be designed for the protectioh of
life and property (Field Act).

Sections 15000 et seq. of the Health and Safety Code
require that geological and engineering studies be conducied
on each new hospital or additions which affect the structure
of an existing hospital.

Sections 19100-19150 of the Health and Safety Code
require certain buildings to be constructed to resist lateral
forces. {Riley Act)

The National Flood Insurance Program covers losses

due to "mudslides” {i.e., the flow of liquid mud down

a hillside) even though no mudsiide-prone areas have

been delineated by Federal Emergency Management
Agency (FEMA). This insurance coverage is not applicabie
to landstides, rock fajis, avalanches, or soil slips.

b.  County of Alameda

1)

2)

3

General Plan

Alameda County has adopted a Seismic Safety Element

(January 1976), Safety Element {January 1976}, and Conservation
Element {November 1976}, inciuding specific seismic

safety and safety goals and policies. This present Element
updates the 1976 Elements.

Also by the end of 1977, all the cities in the County
had adopted Seismic Safety, Safety and Conservation
Elements.

Building Code

Section 2905 of the Alameda County Building Code requires
applicants for new construction to submit soils and/or

geologic reports for sites affected by a number of geologic

and soils conditions including the presence of primary

and secondary seismic hazards. The Code, as amended

October I, 1977, also requires soils and/or geologic investigations
for ail A-1, A-2, A-2,1 and H-1 occupancies {(e.g. assembly
halis,.....} {See Figure 6).

Zoning Ordinance

With the exception of the Alquist-Priole Act, the present
Ordinance does not contain any earthquake regulations.

The Alquist-Priolo Aot designates special studies zones
(fault zones) within which structures for human occupancy
must be subjected to evaluation by a certified engineering
geologist. Results of studies based on geologic investigation
should be used to revise the Zoning Ordinance.



Figure 6

Section 2095 of the Alameda County Building Code
{effective October {, 1977}

Section 2903 Solls and Geologic Invastigation.

When Required. A soll and/or grologic investigation shall be required
the Tollawing circumatances.

L]

For all A-}, A-3, A-2.1 and H-1 Dccupancies.

When the allawable ol pressure uied in the deslgn af the
foundation exceeds 2,000 pal.

When the building is proposed to be supported bn Ll

When the itlopr of the naturai greund within 30 feet of any
bullding or 1tucture éxcesds 20 percent and the slope i more
than |0 leen [n haight.

EXCEPTION: For R-) Occupancies, foundition plana and
relalning ateuctures desipned by & reglstered engineer may be
substituted for & 30l and gealogic Investigallon on sites where
the slope exceeds 20 percent bul Is less than 33 percent and
where no other pravisiana of this Section spply.

When a cut or a Hil) exceeding 5 fee1 In depth st say point alther
exists or 1t proposed and the siope of the natural ground within
M et of the bullding or the cut or 1ill exceads 10 percent snd
the alope 13 mose than [0 Feed in height.

Where highly expansive or erodible solls wre present unless {1 can
be demonstrated ro the aatisfaction of the Bullding Officiat that
the structure Wil no1 bear on such solls.

In any subdivision Inta {ive or more parcels s defined In Saction

B-1.3 of the Alameds County Subdivision Ordinance which has.

been recorded after Sepiember 17, 1963. Where highly expantive
wails or siher soll conditions sre present within a subdivision,
which If not corrected would jesd to atructural defects, & il
andior geolegic investigation report shall be veduired for sach lot
In the subdivision.

On » building site teaversed o wapecied to be traversed by &
potentistty active tault,

In areas ol known or 1p d geologl ] hazards, ding,
landslide hazardy and hazards from earthquake cavsed ground
shaking.

When otherwlse required by the Building Oflcisl dut 15 proposed
detign ol the sinciure or due to lopographical or geolegical
conditions on the building site.

EXCEPTION: A soll investigation shall not be required for
ians 1o exixling g3 or for M O

investigation. Those portlens of 1he investigation that sre clvil
engincecing a3 defined by Section €724 of the Buainass snd Profes-
slony Code of the State of Califoraia shall be prepared by & Soily
Engineer who is & Civil En'ineer registered by the Stale of

Cafilornla.  Those portlons o

the lnvestigation thai involve the

practice of gealogy as defined by Section 7802 of the Businkss and
Professions Code ol the State of California shall be prepared by an
Engincering Geologist registered and cerlified by the Siuate of
Calilornia.

The investigation shajt be based on observation and teats of the
materjats disclosed by boring or excavation made In appropriate
locations.  Additional studies may be necessary to evalute soll
strength, the effect ol maisture variation on sail, bearing capacity,
compressibilivy and expansiveness.

Reporis. The soll and gealogic Investigation report shall contain all
HIE'_]‘ geaieg: ga

any recammendations
approval of the Building O

e Tollowing as they may be applicable to the pariicular slte and,
ned thereln shall be subject 10 the

A description, location, und & reference slevailon of all borings
oF excavations measured to the nearest one foot.

A classification of the wil

Pertinent laboratory test dats,

H the soil i3 clussilied ms supamslve, the report shall include
special recommendations a1 16 the design of foundations and
concrete Mabs supported on the pound in order o aliminue
derrimenia) gffects on the foundation or Wabs

A description ol ground watet conditions il they sxist.

A recommendation as to method for excavating and compacting
sails,

A recommendation regarding dralnage and erosion control.

A recornmendation as 1o setback for bubidingi or structures from
Lop or toe of slapey.

A a1 to the ble soil prevsure to be used in
derign of any propased bullding or atructure.

. A recommendation a3 10 the lateral soli pressure 1o be usd in

the design of retaining or basement walls M any such wallt are
propescd.

. A recommendation w1 1o the design of foundations H such

foundalions are proposed to be located gartly on natural soll and
pattly an 1iH soil.

"

of any Il and any

An ol the
propoied bullding or structure.

An evaluation of the stability of any raturel vope wnd anvy
proposed or existing cut and fill stope.

An index map shawing the regional 3elting of the site.

A description of the geology of the site and the geology of
adjacent areas |! the adiscent geological features alfect the site.

A suitably scaled and cross section shall be included b
reporty whereln the hazard of suriace fault rupture I3 soecif-
ically discuasad o whers srems of land slippage have bren
Hdentitied.

prion of the grological investig -

A
ployed.
 gecloglcst hazards exint, the report shall Inchude racommen.
dations 10 mitigate these hazards,

A professlonal engineeting and geologic opinion s to the miaty
of the site from the hazards of tand slippage, erosion, se1tlemant
or seivmic activity,

The pite davelopment and ail bulldings and struciuces shall be designad and
di dxtl v

n
gralogic lnvestigatlon reporin

with the r. In the soil and

{d Final Report. Upon completion of rough grading wark and priar 1a

oval of the foundation for any proposed building of struciure,

appr
the folfowing shall be provided.

When required by the Sullding Olficial an as-built greding plsn
prepared by a reglstered Civil Engineer Including original ground
surlace elevitiofs, w-graded ground surface elevations, fot
dralnage, and locetion of all suriace and subsurisce dralnage
Incllitien

A compleje record Including locatlon and elevation of all field
denalty tests, and & summary of sll fleid and lsboruiory tests,

A declaration by the Civil Engineer and Geplogiit in the lorm

required by he Bullding Official that all work was done in

accordance with the recommendutions contained in the sl and
eologic investigatlon reptrts By &pproved by the Bulkding
flicisl and the approved plans and specifications.

Where pall or logic conditlons sncountered in ]rldh! ope
wernilony are different from that anticipated In the sail and
geclogic nvestigation reports of where such conditions warrant
changes 15 the recommendations contained i the original il
Investigation, a revised soll or geologic report shall be submitied
tor approval snd shall be accompanled by mn engineering and
geologic opinion as required In Section 290Hd, fem 18,
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4)

35)

6)

7)

The Alquist-Priolo Act designates special studies zones
(fautt zones) within which structures for human occupancy
must be subjected to evaluation by a certified engineer-
ing geologist. Results of studies based on geologic investi-
gation shoutd be used to revise the Zoning Ordinance.

Grading Ordinance

The Alameda County Grading Ordinance has been adopted
effective April 15, 1982. The Ordinance establishes
minimum standards and provides regulations for grading,
construction and maintenance of landfills and excavation
and for control of erosion and sediment. -

Subdivision Ordinance

The existing County Subdivision Ordinance contains the
necessary provision for requiring a soils report to be
prepared by a soils and foundation engineer, a geologic
report prepared by an engineering geologist, an erosian
control report, and a grading plan prepared by a licensed
civil engineer. Soils and geological reports will be used
as part of the Countywide data system.

Hazards Mapping/Investigations

In December 1973, Woodward-Lundgren and Associates,
Inc., provided the Alameda County Public Works Agency
with Preliminary Geologic Hazards Maps covering most
of the County at a scale of 1 inch equals 2000 feet.
These maps, when combined with other geotechnical
data and site reconnaissances, are generally adequate
to determine the need for a detailed, site-specific soil
and/for gealogic report. Such detailed reports are prepared
by private engineering and geologic consulting firms
and reviewed for technical adequacy by the Building
Ofticial and the County Engineering Geologist.

Funds were included in the Public Works Agency fiscal
year 1976 budget to permit revision and upgrading of

a portion of the map set under the supervision of the
County Engineering Geologist. This second phase included
preparation of Natural Slope Stability maps for Dublin,
Hayward and Niles quadrangles. The revised report,
issued October 1977, included a strong-motion instrumen-
tatlon program assessment of natural slope stability

and investigation to identify geoiogic problems.

Emergency Operations Plan

In July 1978, Alameda County adopted an Earthquake
Response Directive to be incorporated into the County
Emergency Operations Plan {updated March 1980). The
Directive applies fully to the unincorporated area and

to the contract cities of Berkeley, Emeryville, Hayward,
Newark, Piedmont, Pleasanton, San Leandro and Union City.
Albany, Alameda, Fremont, Livermore and Oakland have
developed their own emergency plans.



However, in the event of an emergency, ¢ach city is
responsible for its own jurisdiction. The County is responsible
for providing or coordinating assistance when local resources
are exhausted.

The Earthquake Response Directive includes a checklist

of vital emergency actions that all jurisdictions should

be prepared to undertake in response to a major earthquake.
Emergency operations are based on five emergency conditions,
A to E. Condition A is a general preparedness or stand -

by condition based on the assumption that a serious earthquake
will occur in the future, even though the exact time

and ptace of such an earthquake are unknown. Conditions

B, C, D and E describe situations prevailing after a particular
earthquake has occurred.

The Directive provides a checklist of emergency responses
which would be required in the event of an earthquake,

and, through Otfice of Emergency Operations review,
assignment of responsibilities. However, although certain
aspects of emergency response operations can be predicted
(e.g. care centers, transportation routes), actual emergency
response actions would not be determined until after

an earthquake, when damages have been evaluated.

c.  Association of Bay Area Governments

Since February 1979, ABAG has been developing a series of
computer-based map files to provide basic areal data related
to earthquake hazards. The following basic data are available
for the Bay region:

Geology

Faults

Tsunami Inundation Areas
Dam Failure Inundation Areas

The basic data maps have been combined to create hazard
map files. The following hazard map fiies are available:

Maximum Ground Shaking Intensity
Risk of Ground Shaking Intensity
Liquefaction Susceptibility

Fault Surface Rupture

Tsunami Hazard Areas

Dam Fallure Hazard Areas

These are generalized maps which can be used for preliminary
identification of potential geologic hazards.

B.  Wildland and Structural Fire Hazard
1. Criteria
a.  State and Regional Critecia

Wildland fire hazards of potential statewlde critical concern
inciude al! those areas which have a classification of "extreme.”
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These areas encompass wildiands which have high frequency
rates of critical fire weather and "medium" or "heavy" fuel
loading, or areas which have "medium” frequency fire weather
and "heavy" fue] loading on slepes in excess of 40 percent.
(No regional criteria)

County of Alameda Criteria

Of significant County concern are:

. Areas with potential for especially destructive wildland
fires;
. High occupancy uses, and industrial facilities which produce

or store highly flammable or toxic materiais.

Identification of Hazards

Structural/Urban Fire Hazards

The danger of extensive fire damage throughout all developed
areas of the County is greatest in the event of a major earthquake,
when there is the possibility that gas and water lines may

be ruptured and access of emergency vehicles to certain areas
restricted by damage to roads and bridges.

Urban development which presents the greatest fire hazard

and threat to life and property includes high occupancy structures,
densely developed areas, and some industrial uses. Industrial
facilities which present the greatest fire hazard include those
plants which produce of store highly flammable or toxic materials.
Fire, explosions or spillages could threaten adjacent properties
and require evacuation of surrounding populations. Similar
hazards are associated with the transport by rall and highway

of highly flammable, explosive or toxic materials.

Suburban and rural residential areas with relatively high potentials
for structural fire damage include those lacking adequate

water supply and fire hydrants and/or those in remote areas
distant from fire statibns. Most of these rural and very low
density residential areas were developed before fire protection
requirements were prescribed by ordinance. They may ailso

he smali clusters of residences exempted from subdivision
ordinance requirements.

Many of these same rural areas also are subject to higher emergency
response times due 1o the steep terrain winding and indirect

roads, and longer distances from fire stations. Rates of severe
structural damage are therefore relatively higher than in urban
residential areas.



The Palomares Canyon and Kilkare Canyon areas are primary
examples given existing levels of development, limited access,
steep slopes, limited water supplies, dense vegetation and
older homes.

Developed areas of significant concern include a limited number
of hill areas which are more densely developed, or which are
undergeoing development. Much of the Berkeley and Qakland
hill areas present a severe fire hazard and threat to life and
praperty due to the density of residentiat development, proxi-
mity of residences to densely vegetated siopes, steep and
rugged terrain, thick vegetation which often surrounds wood
residences, and, in some areas, poor access for emergency
vehicles.

Wildland Fire Hazards

The patential for destructive wildland fires is relatively high
throughout the County's undeveloped hitl areas due to the
rolling to rugged terrain, continuous flammable vegeiation
cover, and long and dry summers with high wind conditions.

. Factors Affecting Wildfire Behavior

The combinatlon of highly flammable vegetation, long
and dry summers, and rugged topography give much of
the County's wildland areas serious wildland fire poten-
tial. A system developed by the State Department of
Forestry measures the relative fire hazard severity of
wildlands based primarily on those conditions which most
significantly contribute to the potentiaf occurrence of
high intensity fires. These factors include fuel (vegeta-
tion, structures), weather, and topography:

1} Fuel: The quantity of flammable vegetation, it's
moisture content and arrangement, the ratio of
dead material to living vegetation, and its chemical
content all affect how a wildfire burns. Three
vegetative types which are used to identify fuel
loading for classifying fire hazard are: woods-
brushland, scrub, and open. "Woods-brushland"
is considered a heavy fuel loading; "scrub” is cate-
gorized as medium; and "open” is considered a
light fuel loading.

2)  Weather: Elements of weather that have signifi-
cant effects on fire behavior are wind speed, relative
humidity, and precipitation. Wind is the most critical
weather factor because as wind increases in velocity,
the rate of fire spread also increases. The drier
the air the drier the vegetation and hence the more
likety the vegetation will ignite and burn. Precipi-
tation affects moisture content of dead and living
vegetation which affects fire ignition and rate
of spread. Fire weather is sampled datly at Department
of Forestry stations and averaged to indicate "Fire

Danger Rating Areas." Critical fire weather conditions
indicating a high probability for high intensity

fires are measured by the daily "Fire Load Index

(FL1)," which combines the probable occurrence

of a fire and its probable rate of spread and intensity.
Three critical "Fire Weather Frequency Classes"
Rating I, I}, and Il - in ascending order of severity,

are used in the classification system to rate weather
conditions.

3} Topopraphy: Topography affects rate of fire spread.
In general, fires burn more rapidly upslope than
downslope. The steeper the slope, the faster the
rate of fire spread. Topography also affects wind
speeds and directions, and hence also affects the
direction as well as rateé of fire spread. Slope is
a measurable criterion for classifying fire hazards
due to these effects on fire spread, and also because
of the varying degrees of difficulty terraln presents
to fire suppression operations: in steeper, more
rugged terrain trave] times increase, the capabilities
of mechanized equipment decrease requiring slower
and more indirect methods of fire fighting.

Table 7 illustrates the methodology to be used
to develop the Wildland Fire Hazard and Severity
Map for Alameda County.

The California Department of Forestry {CDF}
is now undertaking the zoning of all State
Responsibility Land according to fire hazard
severity, as required by Public Resources Code,
Section #291.5. CDF expects to complete the
mapping project by January, 1983,

3. Provision of Fire Protectlon Services

Fire Protection Agencies and Responsibilities

Fire protection in Alameda County is provided by a number

of public and private agencies. (See Tabte 8) Many provide
structural and wildland fire protection services. Generally,
structural fire protection is provided by city fire departments

to incorporated areas, and by fire protection districts to unincor-
porated urban areas. Wildland fire protection is provided by
East Bay Regional Park District, the County Fire Patrol and

the California Department of Forestry. Several large regional,
State, Federal and private facllities have their own on-site

fire protection units (the latter will not be discussed in detail).

i)  County Service Areas and Fire Protection Districts

Fire protection services in the unincorporated urban
communities and rural areas are provided by fire protection



Tabte 7

FIRE HAZARD SEVERITY SCALE *

districts or through the use of County Service areas.
There ate six fire protection districis (as listed on Table 8k
Eden Consolidated, Castro Valley, Fairview, Tennyson,
Redwood Canyon and Dublin-3an Ramon. Six County
Service Areas (C5A's) organized 1o fund fire protection
service, contract with adjacent jurisdictions or with

the County (Fire Patrol); properties in the C5A's are
assessed for service costs. Five of the County Service
Areas are located near the City of Pleasanton; of these,
four contract with the City and the fifth is served by
County and the State Depariment of Forestry. The sixth
fire protection CSA, San Lorenzo, contracts with Eden
Consolidated Fire Protection Districts.

The major districts and agencies are shown on Figure 7.

The foliowing briefly describes the jurisdiction of these
six fire protection districts:

GRITICAL FIRE WEATHER 9 | " "
FREQUENGY ) @ 3
SLOPE BLOPE SLOPE
FUEL LOADING ol L » L *
' EE g PARE B e SR Tl e P
Light (Grass) (1} 1 1.6 2 | 32| 4 | & |z %‘
: 77
g Y, 7
Madium (Scrub) (8) . ] 12.8 /I// 71/ V/ ////
W’ '
Heavy (Woods-Brushwood) (18) //u/ é)//////% 1 04 r
/i
7 7
1-12.8 | MODERATE HAZARD 1"’32/ HIGH HAZARD 2‘5‘ EXTREME HAZARD

Faeverity Factor Values are shown In Parsnthesses in the Table

Enter the Fire Hazard Severity Scale on the line of the proper
Fuel Loading Cilass.

b. Move laterally along the Scale into the block below the appropriate
Critical Fire Weather Frequency Class.
c. Mave to the proper Slope Class and read the corresponding Fire
Hazard Severity in accordance with the legend.
d. Examples
1) The following determinations have been made for a 20 acre
area: :
. . Fuel ioading is 70 percent "scrub" and 30 percent
Ilopen“
. « Critical Fire Weather Frequency Class is "ll[*
.« Slope is "50%"
2)  Enter the Scale opposite the "Scrub" Fire Loading Class.
Move laterally to Critical Fire Weather Frequency Class
"I In the 93-g0 percent slope column, the Fire Hazard
Severity Scale shows the area in question should be classed
as "Extreme Hazard."
Source: Fire Safe Guides for Residential Development in California, California

Department of Forestry.
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a)

b)

Eden Consolidated Fire Protection District

The District serves the communities of Ashland,
Cherryland and San Lorenzo.

The District was established in July 1976 combining

the San Lorenze Homeowners' Association {a County
Service Area) and the Ashland and Cherryland

Fire Protection Districts. The total area within

the consolidated district is 8.0 square miles. Prior

to the consolidation the departments used volunteers

to assist paid staff. Currently the District operates

three fire stations with a total of 54 personnel

and 6 engines. The maximum response time is

3 minutes. Funding for the district prior 1o Proposition 12
was from property taxes from the district. The

first year after Proposition 13 the difference was

made up by funding from State surplus. The second

year the State gave the Board of Supervisors augmentation
funds for special districts. That is the current

status of special districts.

None of the engines are equipped with pumps, although
there are fire hydrants distributed throughout the
District.

The District's fire prevention program includes
weed abatement, building inspection, and educational
services.

Castro Valley Fire Protection District

The Castro Valley Fire Protection Districk provides
fire protection services to the unincorporated community



Municipal Fire
Departments

Fire Protection
Districts

Regional and State
Fire Agencies

Table 8

Alameda County Fire Service Areas

AGENCY

Alameda
Albany
Berieley
Emeryville
Fremont

JURISDICTION

Hayward INCORPORATED AREA

Livermore
Newark
Oakland
Piedmont
Pleasanton
San Leandro
Union City

Eden Consolidated
Fire District

Castro Valley County
Fire Protection
District

Fairview Fire
Protection District

Tennyson Fire
Protection District

Redwood County Fire
Protection District

Dublin-San Ramon Fire
Protection District

California Division of
Forestry
East Bay Regional Parks

Lawrence Livermore
National Lab

Lawrence Berkeley
National Lab

California Air National
Guard

{Pleasanton also includes 4 County
Service Areas}

San Lorenzo, Ashland, Cherryland.

Castro Valley area.

County area northeast side of Hayward.
Portion of Hayward unincorporated area.

Northwest corner of Eden Planning Unit.

Dublin-San Ramon area

Palomares Canyon, Sundl, rural areas
outside city limits and fire districts.

Parklands

Individual Sites

Individual Sites

Individual Sites
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Federal Fire

Agencies

Private Fire
Agencies

County Fire
Agencies

Camp Parks Alr Force Base
V.A. Hospital
LJ.S. Naval Air Station

Navy Regional Medical
Center

Navy Supply Center
Oakland Army Base

U,S. Coast Guard Training
Center

General Electric
Corporation

Palomares Area Land-
owner's Assoclation

Sandia Corporation
County Fire Patrol
QES Volunteer Fire

Department

Santa Rita Rehabili-
tation Center

Fairmont Hospital -
Fire Department

Individual Sites
Individual Sites
Individual Sites

Individual Sites
Individual Sites
Individual Sites

Individual Sites

Individual Property

Individual Property
Individual Property

Unincorporated areas of Murray
Township

County Site

County Site

County Site
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of Castro Valiey. Formed in 1927, the Castro Valtey

Fire Protection District serves an area of approximately

12.5 square miles. The District operates three

fire stations in Castro Valley and has 31 employees.
An additicnal fire station is planned to be built

to serve the Jensen Ranch Development, just east
of Castro Valley. Equipment includes 3 pumper
engines, one aerial ladder truck, one four-wheel
drive grass rig, and a reserve rig. Response time

is 2-3 minutes to most of the community.

In the Canyon area, depending on traffic conditions,
responses may take about 1-2 minutes longer.

Water supply for fire protection is good, except

in the Canyon areas where pumpers must be used.
Funding of the District is from properiy taxes,
funding from State surplus and State augmentation
funds.

The Districts' fire prevention program includes
weed abatement, bullding inspection and educational
outreach to schools and service groups.

Over the last 3 years the number of calls for fires
and medical emergencies has increased. Part of
this increase is attributed to the aging of structures
and to an increase in the service area population.

Fairview Fire Protection District

The Fairview Fire Protection District, formed

ir 1938, has a §.0 square mile service area in the
unincorporated area east of Hayward and south

of Castro Valley, The District encompasses large
wildland and rural areas (The Don Castro Regional
Recreational Area) as well as urban residential
and commercial areas. Fairview is an autonomous
district governed by a Board of 5 members.

The District has one station centrally located within
the service area and has an average response time

of 2 to 3 minutes. The more distant, inaccessible
points within the service area may require a 5-
minute response time. The District operates two
1250 gpm (gallons per minute) engines, one 400 gpm
engine and one 4-wheel drive grass fire truck.
Funding is through a district property tax and supple-
mented by funds from State surplus and augmentation
funds. .

The District has a full-time fire fighting force

of 8 and a volunteer force of 21. The watev supply
is adequate throughout most of the District; more
than half the area has water pressure of 1,000 gpm.
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d)

e)

However, the pressure, in portions of the hill area
served by the District, is as low as 500 gpm. To
date, this has not been a problem.

There have been no staff cutbacks, to date, as

a result of Proposition 13, However, Fairview

Fire Protection District staff had included 6 CETA
warkers; these positions have been eliminated.
Further, there have been no improvements in capital
equipment.

As the Fairview Area has become increasingly
urbanized, there has been an increased number

of call-responses made by the District and, also,

a gradual shift in the type of services provided.
Alarm data show that the number of calls have
been increasing and that while grass fire calls have
declined, medical assistance calls are of increasing
relative importance. '

Tennyson Fire Protection District

The Tennyson Fire Protection District was established
in 347 to serve a small unincorporated pocket
in the southern portion of Hayward.

The Department is staffed with 12 volunteers.

The District maintains one station. Equipment
includes two trucks, one 500 gallon engine and

one 1250 gallon tanker. There are no fire hydrants

in the Tennyson district, so all water must be brought
to the fire. The average response time is 3-4 minutes.
The City of Hayward will provide back-up assistance
should there be a shortage of volunteers. The District
is funded by federal funds and local property taxes.

The District has implemented a weed abatement
program that has reduced grass fires to a minimum.

Redwood County Fire Protection District

The Redwood Fire Protection District encompasses
an 18.75 square mile area in the northwest corner
of the Eden Planning Unit. Structural and wildland
protection is provided through contract with the
East Bay Regional Park District. Most of the Jand
area of the district is either Regional Parklands

or East Bay Municipal Utility District watershed
lands, Privately owned lands include a small group
of residences immediately adjacent to Qakland

and a few homes in Cull Canyon. A station is located
at Cull Canyon to provide structural protection.
Funding for the district is provided by County taxes,
funding from State surplus and State augmentation
funds.



i)

There are no hydrants in the District. Water must
be carried or wells, water tanks, and swimming
pools utilized.

Dublin-San Ramon Service District

The Dublin-San Ramon Service Disirict provides
structural and wildland fire protection services

to the Dublin area in Alameda County and to a
portion of San Ramon and Contra Costa County.
The fire protection unit employs 31 full-time firefighters
and is suppiemented by 12 volunteer firefighters.
The District has two fire stations. Equipment
includes two 1230 gpm pumpers, two 1000 gpm
pumpers, one {25 gpm grass fire truck, one 150 gpm
attack pumper, a rescue truck, 2 pick-up trucks

and a chiel's car. This District funding is provided
by property taxes.

The average response time in the District is 3-3% minutes.

The District participates in an educational program,
weed abatement and maintenance of fire breaking.
There Is also a cardio-pulmonary resuscitation
program in cooperation with Valley Memorial Hospital.

2. Wildland Fire Protection Agencies

a)

East Bay Regional Park District

The EBRPD's fire fighting unit is responsible for

fire suppression on park lands and on some public

and private property through mutual assistance
agreements and contracts in Alameda and Contra
Costa Counties, The staff includes one captain

and four firefighters. The 53 park maintenance
workers also serve as firefighters, as required,

The unit has available a total of 40 vehicles including
four-wheel-drive, tanker, and structurai fire protection
vehicles; two administrative cars; and one rescue
vehicle, In addition to this, the District has three
helicopters to fight wildfires in areas inaccessible

to trucks.

This equipment is distributed among five park areas:
Tilden Park, Redwood Regional Park, Garin Regional
Park, Suno! Regional Wilderness and Del Valle
Regional Park.

Response time varies from 3 to 45 minutes. fn
most cases, water must be carried to the site of the
fire,

Between 1974 and 1977, the number of emergency

responses increased. Since 1977 there has been
a decrease. Part of the 197%-77 increase is attributed
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b)

to increased park usage during that period. However,
weather conditions {drought conditions, winds,

etc.) are the major factor affecting the incidence

of wildland fires within the parklands. However,
recent financial constraints have required the curtail-
ment of major capital purchases, although statfing
has not been reduced.

County Fire Forces

The Alameda County Board of Supervisors is ultimately
responsible for fire protection services to all areas
that are not served by a city, Fire Protection District
or through a CSA. The Assistant Director of OES,

a division of the Sheriff's Department, serves as

the County Fire Warden, Service in the Livermore
Valley is provided by two agencies; Fire Patrol
{eastern haH) and CDF (western half) through contract
with the County. The four agencies under the
responsibility of the County are as follows:

. Fire Patrol: Provides structural and wildland
fire protection from its station in Livermore
to portions of Murrary Township outside the
City of Livermore. Equipment includes two
off-the-road vehicles, a 300 gallon tanker
truck, a 1060 gallon tanker and a chief's car.
There are a totai of 13 firefighters with three
to four per shift. Due to the remoteness
of much of the area from the single station,
response time can be up to 23-30 minutes.

One-half of the funding is provided by the County
Structural Fire Fund, matched by suppiemental
wildland protection funds.

Mutual aide back-up is provided by the Sunol
Station of CDF. There s also some assistance
from OES County volunteers and the Lawrence
Livermore National Lab station.

The Fire Patrol is empowered to enforce
the state clearance and fire prevention jaws,
including weed abatement and building inspections.

B Santa Rita Rehabilitation Center Fire Department
{Sheriff-Fire Warden}. Protection to the
facilities of the Center and other county-
owned buildings. The Department is staffed
by one paid Chief and inmate fire fighters
augmented by Deputy Sheriffs.

Auxiliary Fire Service, Administered through
the Office of Emergency Services (Sherifi-
Director of the Office of Emergency Services




c)

- Fire Warden). The auxiliary Fire Service
provides a trained pool of people for mutual

aid purposes and augments County fire forces.
The service is equipped with three trucks.

Of this, one off-road vehicle and one regular
fire truck are stationed at the County Livermore
station.

. Fairmont Hospital Fire Department (Sheriff-
Fire Warden). Provides protection to County
facilities located in the Fairmont Hospital
area. The unit has one engine, three paid
firefighters, and up to 15 volunteer personnel
drawn from County employees.

California Division of Forestry (CDF)
The CDF is responsible for fire prevention and

suppression in the watershed or wildland areas,
their "state responsibility area." Protection against

‘structural and wildland fire hazards is also provided

to unincorporated parts of the County by contract.
These contract areas are commonly referred to
as the "local responsibility area.”

The Sunol Schedule A operation provides structural
and supplemental wildiand fire protection to unincor-
porated areas in the Pleasanton, Eden, and Washington
Townships year-tound. The Schedule A operation

is a portion of Sunol Station operation provided

under contract to Alameda County. This contract
provides one engine with a minimum staffing of

two personnel.

The Sunol Schedule B, or State operation, provides
wildland fire protection as required by statute

to all State Responsibility lands in Alameda County
during the declared fire season. This operation
consists of a Chief Officer, two engines with an
average of three personnel on duty per engine,

and one fire control bulldozer with one person

on duty. Also, during the declared fire season,

the Alameda County fire forces are augmented

by all of Santa Clara Ranger Unit's equipment,
which includes 19 engines, 4 fire control bulldozers,
1 helicopter, and 5 Chiet Officers. .

immediate augmentation is provided by the Sunshine -
Station located in Contra Costa County on Marsh
Creek Road, five miles north of the County line.

Its effective area of response is the Altamont-Mountain
House area of northeastern Alameda County. Sunshine
is a two-engine station with an average three personnel
per engine.
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The Castle Rock Station is one and one-half miles
east of the County line on Corral Hollow Road

in San Joaquin County. lts effective area of response
is Mountain House, Altamont, Tesla, Corral Hollow,
and the northern portion of Mines Road in Alameda
County. The Castle Rock Station has one engine
with an average three personnef on duty.

The San Antone Station in Santa Clara County

is approximately three miles south of the County
line on Mines Road. San Antone is a one-engine
station with an average three personnef on duty.

Its effective area of response Is the southern portion
of PJeasanton and Murray Townships.

The Sunol Ranger District's Fire Prevention Plan
outlines the activities of the Sunol, Castle Rock,
and Sunshine Stations. The District enforces the
clearance faws (PRC Section 4291), and structures
may be inspected as many as four times for vegetation
clearance and chimney screens. Ranger Stations
issue controlled burning permits in cooperation

with the BAAQMD and inspect machines used in
natural areas for spark arrestors and power lines
and landfill sites before and during the fire season
(usually May to October). Rangers patrol areas

with high risk created by motorcycles, fireworks,

or campfires. The Sunol Ranger District emphasizes
fire prevention and displays roadside fire danger
signs to inform the public of the degree of fire
hazard on any day during the fire season, based

on daily climatic conditions.

Insurance Rating

A measure of the level of fire protection within fire protection
districts is the Fire Insurance Class Rating, assigned by the
Insurance Service Office for insurance cost purposes. Current
ratings for the several fire protection service areas are sum-
marized in Table 9. Ratings are based on such factors as fire
department response times, local water supply, and the presence
ot absence of fire hydrants. Of these; a public water supply
system and fire hydrants are the moest critical In setting insurance
rates.

Fire Protection for New Development

For new development in unincorporated areas there are a number
of alternative arrangements for providing fire protection services,
including:

. incorporate as a city

. annex to the adjacent city
B establish a County Service Area or homeowners
association

establish an independent Fire Protection District
contract with another agfncy (City, County, Fire
Protection District, etc.



TABLE 9
Fire Insurance Class Rating
AGENCY cLASS RATED
City Fire Departments
Alameda 3
Albany 3
Berkeley 2
Emeryvitle [
Fremont L7}]
Hayward 3f9
Livermore 4
Newark 4/92
Qakland NR
Piedmont 3
Pleasanton 4/9
San l.eandro 3
Union City 53/9
Dublin-San Ramon County Service District 3
Eden Consolidated Fire District i
Castro Valley County Fire Protection District /9
Fairview Fire Protection District 13
Tennyson Fire Protection District 10
Redwood County Fire Protection District . 1o
Alameda County Fire Patroi 8/9
California Department of Forestry 10

Y/

X/9 - 9 is designated to an area over 1,000 feet from a fire hydrant.
10 - the area is unprotected

2f NR2 ~ Oakland is "not rated” - it is its own statistical area. Each year it is
rerated based on experience.

Source: Insurance Service Office, May, 1981
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The selection of a service provider arrangement is based on
factors unique to the new development. Nevertheless, in many
developments a fire station and water supply will have to be
established. The County is currently not equipped to provide
services to a medium to large scaie urban development.

Mitigation of Fire Hazards

To mitigate fire hazards in the County, coordinated with the fire
protection and prevention programs impiemented by the individual
fire protection agencies are ordinances, standards, emergency opera-
tions plan, a mutual aid plan and a medical emergency program.

This section wilt address these latter issues.

a. Structural Fire Protection Ordinances & Standards
1) County-wide

The Uniform Fire Code, together with the Uniform
Building Code, forn? the basis for the local structural
fire protection standards. Alameda County is currently
updating its Building Fire Codes to the 1979 Editions.
Table 10 shows which codes are used by the cities in
the County.

Building inspection divisions of the local governments
regulate building construction. Inspections cover the
general field of structural safeguards, including fire
hazards and electrical wiring, consistent with code stan-
dards. The Uniform Building Code governs provisions
relating to minimum standards for the regulation and
control of the design, construction, quality of materials,
use, occupancy, and location of buildings. The Unifarm
Fire Code governs the maintenance of buildings and
premises by regulating the storage, use, and handling

of dangerous and hazardous materials, substances, and
processes, and by regulating and maintaining adequate
egress facilities. It provides for the installation and
maintenance of fire protection systems and appliances
under the direction of the focal chief. Fire appliances
in other than private dwellings, the location of hydrants,
and the required water system fire flow are designated
by the Fire Chief. The District Chiefs' standards are

1o be consistent with the Fire Code and the Insurance
Services Office’s standards.

2}  Alameda County - Unincorporated

a)}  Health and Safety Ordinance

Alameda County's Heaith and Safety Ordinance
prescribes standards for the storage and handling

of cellulose nitrate film and celiulose nitrate plastics,
chemicals and explosives, flammable liquids and
gasses, lumber, and matches. It also prescribes
general precautions against fire relating to com-
bustible material, hay, straw, weeds, litter, balloons




TABLE 10

Building Codes for the Cities in Alameda County

UNFORM UNIFORM
BUILDING FIRE

CITY . CODE CODE COMMENTS

Alameda 1579 1979

Albany 1976 1976 In the process of updating
to 1979

Berkeley 1979 1979

Emeryville 1979 1979 :

Fremont 1979 i976 Fire Code will not be updated
to 1979 UFC

Hayward 1976 1976 In pracess of updating
to 1979

Livermore 1979° 1979

Newark 1976 1979

Qakland 1979 1976 Fire Code will not be updated
to 1979 UFC )

Piedmont 1979 N/A Writing their own Fire Code

Pleasanton 1979 1979

San Leandro 1979 1979

Union City 1973 1973 Under study 1o update to 1979

Unincorporated 1979 1979

Alameda County

b}

c)

d

with flammable gas, flammable decorative materials
in stores, lighted candles, and self-service gas
stations.

Subdivision Ordinance

The County Subdivision Ordinance requires that,

in a fire protection district, the subdivider or developer
must install water mains, fire hydrants, gated con-
nections, and appurtenances to supply water for

fire protection in conformance with district standards.

Water Supply Standards

Water supply standards for fire protection--fire
flow, size of distribution mains, hydrant spacing-
-are established by the Insurance Services Office

in their Grading Schedule for Municipal Fire Protection.
The water supply must be capable of delivering

a minimum of 300 gallons per minute for one hour.
This is the minimum fire floiw required in Alameda
County. Required fire flow  is the rate of flow
needed for fire fighting purposes to contine a major
fire to the buildings within a block or other group
complex; and the determination of this flow depends
upon the size, construction, occupancy, and exposure
of buildings within and surrounding the block or
group complex. Water mains are to be at least

6 inches in size for residential areas and at jeast

8 inches in commercial districts. The distribution

of hydrants is based upon the required fire flow.
Where the required fire flow is 1,000 gallons per
minute ar less, the average area served by each
hydrant is 160,000 square feet.

Road & Design Standards

Road construction and maintenance standards

are necessary in order to provide for adequate
access for fire and emergency vehicies and

for routes of escape to accommodate evacuations.
While the County has not published minimum
roadway design criteria, it has developed some
standards and policies for the following: ingress-
egress routes, right-of-way width, street grades,
minimum centerline radius of curvature, and
vegetation clearance,

Official County Policy on the design and improvements
required of Residential Planned Development

llnsurance Service Office, Grading Schedule for Municipal Fire Protection (1973} p. 11.




does not specificaily prescribe fire protection standards
and principies, but it does require safety features
which would provide for fire protection to residential
dwellings. A building site design principle recommends
that "dwelling units should be situated in lacations
which are not subject to the probability of natural

or man-made dangers, annoyances, or inconveniences.”
Building site design standards require a minimum
five-foot yard adjacent to each exterior building

wall, and this may be increased depending on the

height and building wall length. Design principles

and standards for access ways Include the consideration
of accommodating large service and emergency
vehicles (travel lane width, grades, horizontal curves).

Wiidland Fire Protection Ordinance & Standards

N California Public Resources Code

Specific standards for wildland fire prevention are prescribed
in the Public Resources Code and are enforced by the

State Department of Forestry. The Sunol Ranger District,
the East Bay Regional Park District, and the County

Fire Patrol in Livermore are responsible for wiidland

fire prevention and protection in Alameda County.

The State Fire Laws as expressed in the Public Resources
Code pertain to permits for burning and biasting, fire
hazard reduction, spark arresters, penalties, and liabilities.
Standards for fire hazard reduction in wildland areas
inciude the State Forest and Fire Law Clearance Requirements;
firebreaks of not less than 30 feet around structures

and dumps, trimming of trees and combustible vegetation
within 30 to 100 feet of a structure, maintenance of

the roof of any structure to be [ree of dead vegetation,
screens over chimney outlets, maintenance of power

lines, and spark arresters for motorcycles,

Emergency Operations

The Alameda County Emergency Operations Pian includes
sections on Fire Services and Rescue Service. The Emergency
Operations Plan applies fully to the unincorporated area

and to the contract cities of Berkeley, Emeryville, Hayward,
Newark, Piedmont, Pleasanton, San Leandro and Union City.
Albany, Alameda, Fremont, Livermore and Oakland have
developed their own emergency plans.

The Fire Marshall and Fire Protection Agencies are responsible
for impiementation. The section sets forth the organizational
relationship of fire protection services; the role of these
agencies in the event of a natural disaster or state of war;
mutual aid; available resources and supporting systems.

A key is the mutual aid plan.
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Mutuai Aid

Each agency participates in the County Mutual Aid Program,
administered through the County Office of Emergency
Services (OES). Each participating agency may, as required,
request assistance from other jurisdictions designated by
OES. A similar mutual aid program is in effect for the

Bay Area. The statewide mutual aid program is administered
by the State Office of Emergency Services.

Medical Emergencies

Among the services provided by the fire departments is
response to medical emergencies. About five years ago,

the County received a federal grant to upgrade emergency
services (including ambulance and hospitals) and implement

a program in which all calls are received through 211 and for all
Code 3 callsfemergency with sirens) the nearest fire department
also responds, The fire departments do not have para-medic
staff and equipment; however, a number of the firefighters
have Emergency Medical Training (EMT). Fer the County
agencies, approximately 60% of the calils are currently

medical emergency.

C. Flood Hazards

1.  Criteria

a.

State and Regional Criteria

Flood prone areas of potential statewide critical concern
include areas which have a one in one-hundred chance on

the average of being inundated any year. Of critical regional
concern are those lands within this 100 year flood plain,

as well as areas subject to inundation through dam failure,
and areas subject to inundation through dike and levee
failure.

Tsunamis: Areas that have experienced recurrent damaging
seismic sea waves in historic times.

County of Alameda Criteria
Areas of significant County concern include:

1)  Areas within the 100 year flood plain.

.2) Areas subject to inundation through dam failure or

subject to inundation through dike or levee failure.

3)  Areas where the alteration of drainage patterns and
rates may result in inundation of downstream development.



Tsunami and Seiches: Areas which could be inundated by a
tsunami with a recurrence frequency of once in 200 years.
Areas subject to inundation from a seiche in San Francisco
Bay or within dams and reservoirs within or upstream from
the planning area.

Identification of Flood Hazards

A flood hazard area is one in which surface waters inundate normally
dry land areas causing damage to property andfor creating conditions
which are hazardous to life and health. Whiie flooding is primarily

a natural process, man-made developments can affect the severity
and frequency of a tlood. Flood hazards are here divided into three
general categories:

i)
2)

3

Flooding, resulting from dam andfor reservoir failure;

Flooding resulting from runoff of rain and snow-melt water
from upstream watersheds or from runoff in local areas; and

Flooding caused by tsunamis {seismic sea waves) or by seiches.

This section reviews flood control and management, agency responsi-
bilities, dam inundation, tsunamis hazards and seiches.

a.

Flood Control and Management

Flood losses may be reduced through structural and nonstructural
measures. Structural measures include flood-water storage
systems, such as dams, reservoirs, and basins, and refated
facilities, such as levees and channels. Nonstructural measures
include flood forecasting; zoning; subdivision and building

code regulations; educational programs; and flood insurance
programs.

Throughout the urbanized parts of the County, flood hazards
have been largely eliminated through flood control projects.
Most drainage systems are adequate to carry runoff from a
ten-year storm, and many from a twenty-five year storm.
With larger storms, general flooding could occur but primarily
as sheet flow in streets and along stream channels.

In response to requirements of the Flood Disaster Insurance

Act of 1973, flood hazard maps have been prepared by the
Federal Emergency Management Agency indicating the extent

of the fioodways (channel of stream and portion of a flood

plain required to carry flood flows without significantly raising
the tevel of flood waters) and flood fringe (portions of fiood
plain outside the floodway) of streams associated with a 100 year
flood. These maps were updated in April 1981.

Extensive flooding could result due to an earthquake. Effects
include inundation caused by dam failures both within and
upstream from the plabning area, overtopping of reservoirs
caused by seiches ot bank failures, and damage to creeks and
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earthen flood control channel banks. Major dams in and upstream
from the planning area have been evaluated by the State Diviston
of Safety of Dams, which has imposed requirements that, where
necessary, these facilities be made earthquake resistant.

Agency Responsibilities

County Flood Control and Water Conservation District

Flood Control and Water Conservation District (ACFCWCD)

is responsible for the control of flood and storm waters within
the County, The District is subdivided into ten Flood Control
zt))nes for financing of flood control improvements. (See Figure
8

Al District zones are the responsibility ultimately of the Board
of Supervisors. Zone 7, which includes the Livermore-Amador
Valley and surrounding hills in the east County, has a separately
elected Board of Directors with responsibility for the Valley
area. The cities of Alameda, Albany, Berkeley, and Piedmont
are not currently in a Flood Control zone, atthough each city
has its own flood management program.

Office of Emergency Services

The County Office of Emergency Services is responsible for
flood emergency plans and precedures and for the Dam Failure
and Evacuation Plan.

Dam Inundation

There are 29 dams in.Alameda County, These impound about
291,000 acre feet of water, of which 92% is contained by the
four largest dams: Calaveras (100,000 acre feet), Del Valle
(77,100 acre feet), James H. Turrier (50,500 acre feet), and
Upper San Leandro (41,436 acre feet).

For each of the 29 dams in Alameda County, the owner, capacity
in acre feet, jurisdictions involved and the estimated resident
population in the inundation area are presented on Table 11,

Failure of Calaveras Reservoir, located on Calaveras Creek
in the Diablo Mountain Range, would result in the flooding
of a portion of Sunol Yaliey; Newark; Union City; Hayward
and Fremont.

The Del Valle Dam is located south of the City of Livermore.
its failure would result in the inundation of the Amador Valley;
Sunol Vailey; Niles Canyon; and extensive areas in the Cities
of Pleasanton, Fremont, Newark, and Union City.
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TABLE t1
Dams In Alameda Coamty

1970
CAPACITY JURISDICTION POPULATION OF
NAME OF DAM OWNER, ACRE/FEET _ INYOLVED INUNDATION AREAS
Almond EBMULY 20 cC 1,200
Berryman EBMUD [ 3] A,B 10,300” .
Bethany Reservoir CALIF 6,000 c L]
Calaveras SF 104, 600 C,F.H,N,UC - 160,320
Central EBMUD U835 o] 716640
Chabot EBMUD 10,300 C,0,5L 62,317
Cull Creek ACFCD il C\H Less than 10
Del Valle CALIF 77,100 C,L,PL,F 192,356
H,N,UC

Dunsmuir EBMUD 197 O, 5L 8,040
Estates EBMUD 36 o,P i,490
James H. Turner 5F 50,500 C,F,N,H,UC 139,755
Lake Temescal EBRPD 433 o,B 10,075
Lower .Edwaids MT. VIEW 3% [+] N/A
Patterson (1.62) CALIF 9% C,L 1,050
Piedmont EBMUD 60 o,P 2,077
San Lorenzo Creek ACFCD aso C,H 183
Seneca EBMUD 92 Q 1,160
South EBMUD 156 (o5} 2,012
Summit EBMUD 17 AsB 657
Three J Ranch LABORERS 36 c 2,360
Upper Edwards MT. VIEW 30 ] N/A
Upper San Leandro EBMUD 42,700 C,0,5L 2,950
Ward Creek ACFCD 130 C,H %, 130
Dingee EBMUD 13 o,p 421
Ciaremont EBMUD 2% Q0,8 §,321
39th Avenve EBMUD at o 1,840
Upper SL Clearwell

No. 1 EBMUD 11 o N/A
Upper 5L Clearwell

No, EBMUD 20 o N/A
San Pablo Clearwell EBMUD 17 A 1,237
A - Albany SF . = City/County of San Francisco
B - Berkeley ACFCD - Alameda Coumty Flood Control District
C- County‘ EBMUD = £ast Bay Municipal Utlity District
E -~ Emeryville EBRPD = East Bay Regional Parks District
F - Fremont CALIF - State Department of Water Resources
H - Hayward MT. VIEW =  Mt. View Cemetary Assoclation
L - Livermore LABORERS - Laborers Pen Trust Fund for Morthern
N - Newark Calitornia
O ~ Oakland
P - Piedmont

SL - San Leandro
UC -Union City
PL - Pleasanton

11

in Alameda County, additional in Contra Costa County

N/A Population has not been calculated with Oakland's jurisdiction.

SOURCE: Dam Failure and Evacuation Plan, Alameda Count:

August 193], and City of Oakland Police Department

¥ Ollice of Emergency Services,
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The James H. Turner Dam, on the San Antonic Reservoir,

is located east of Sunol Valley, Dam failure could flood the
following areas: portion of Sunol Yalley; Niles Canyon; a
southwestern portion of the City of Hayward; and large areas
in Fremont and Union City.

The Upper San Leandro Dam is located in the San Leandro
hills. Its failure would flood southern Oakland and San Leandro.

The smaller dams in the County pose a less extensive safety
hazard; however, several residential areas immediately downstream
could be subject to sudden [loading and small bridges would

be washed away. In some instances, flooding would primarily

be confined to the flood control channel. (Discussed under

Flood Plain Inundation)

Tsunamis Hazards

Tsunamis, or seismic sea waves, are long, water waves generated

by sudden displacement under water, The most common cause

of significant tsumamis is impulsive dispiacement along a submerged
fault, associated with an earthquake.

The largest recorded tsunami affecting the California coast
was in 1964, triggered by a major earthquake in Alaska. The
highest coastal runup was in Crescent City. A 7-foot high
wave was recorded at the Golden Gate and about 3-3/4 feet
along the Richmond Shoreline. Studies by the U5, Geological
Survey (1972) predicts that San Francisco Bay will experience
a 20 foot high tsunami at the Golden Gate at a frequency of
every 200 years. This wave height would be reduced by half

by the time it reaches the Albany/Berkeley shoreline and woutd
decrease further at it travels south.

All cities in Alameda fronting on the Bay would be subject

to some level of inundation from a tsunami. The most susceptable
areas include Berkeley: all the waterfront plus a few blocks

of industrial areas south of University Avenue; Emeryville:
waterfront, residential, industrial and marina areas; Oakland:
primarily the Qakland Areny Base, U.5. Naval Supply Center
and small portions of the Oakland Airport; Alameda: the coastal
line generally exposed to the open Bay; and San Leandro: the
waterfront, including the San Leandro Marina, the San Leandro
Recreational Shoreline, the city's sewage treatment plan and
the San Leandro Cable Television facility.

Seiches

A seiche is a long wave set up on an enclosed body of water
such as a lake or reservoir: Seiches are inundations of the
water surface that travel back and forth at regular periods
determined by the depth and size of the water body. Seiches
are usually caused by unusual tides, winds or currents, but
may also be triggered by earthquake ground motion.



in the Bay Area there is insufficient historicat or current data
regarding the occurrence or impact of seiches during an earth-
quake. This does not imply that damaging seiches will not
occur in the future, only that at present an accurate assessment
of the hazard posed by seiches is not feasible.

3. Mitigation of Hazards

a.

Dam Failure
1}  State Reguirements

Dam Faiiure may or may not be caused by an earthquake.
However, the near-disastrous failure of the iower 3an
Fernando Dam during the San Fernando earthquake of
February 9, 1971, prompted the State Legislature to
amend Section 8589.5 of the Government Cade (SB 1362
in 1972) so as to require owners of all dams whose failure,
according to the State Office of Emergency Services,
would result in death or personal Injury to prepare inundation
maps showing the areas of potential flooding in the event
of sudden or total failure of the facility. Mapping of
areas of potential flooding assumes that:

I.  Reservoirs would be filled to spiliway height (maxi-
mum capacity) at the time of failure;

2.  Dams would fail suddenly and cornpietely rather
than partially; and

3,  Lands subject to inundation are water saturated
prior to the dam failwe.

The maps indicate the maximum area of potential flooding.
However, they do not give an accurate description of
maximum depths of the flood waters; this information
would also be needed to evaluate the severity of the

dam inundation hazard. However, depth information

would have to be continually updated to include the affects
of new deveiopments.

2} Dam Inundation Maps and Plans

Inundation maps have been completed for 29 dams in

the County. These were used by the County Office of
Emergency Services in preparation of its Dam Failure

and Evacuation Plan, adopted August 1977, and updated
through August 1981, The Plan covers the unincorporated
County and the cities of Berkeley, Piedmont, Hayward,
Emeryville, San Leandro, Union City, Newark and Pleasanton.
The OES also provides administrative services to those
jurisdictions who are otherwise responsible for emergency
service operations.

Y-
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Fremant, Livermore, Alameda, Albany and Oakland de

not curcently contract with the County OES for emergency
planning. All but Oakland have developed their own plans
which have been approved by the State OES. Oakland

is in the process of developing its own Dam Fallure and
Evacuation Plans.

The Dam Failure and Evacuation Plans includes inundation
maps and evacuation plans for individual dams in the County.
These plans also include information regarding:

I} The dam/reservoir owner, with emergency phone
numbers;

2} Procedures for residents in inundation areas;
3)  Estimated number of restdents threatened;
4}  Personnel evacuation assembty locations;

5)  Transportation;

6)  Traffic control;

7)  Care for people, including location, capacity and
facilities for mass care facilities.

8)  Area security; and
9)  Communication.

Dam Safety

Under the direction of the Water Resources Department,
Safety of Dams Division, ail dams are annually inspected
based on current state of the art standards. A change

in these standards may require special studies. For example,
the 1ailure of the lower San Fernando Dam, a hydraulic

fill embankment in Southern California, during the San
Fernando earthquake in 1971, prompted a re-evaluation

of other hydraulic fill dams in the State.

An investigation of the Calaveras Dam in Alameda County
was undertaken for the San Francisco Water Department

to evaluate its structure and performance relative to

its stability and safety. The evaluating consultant concluded
that it is not likely that major abrupt surface fault offset
will occur beneath the dam during its useful life, and

under dynamic earthquake loading, complete or catastrophic
tiquefaction leading to a failure similar to the problem

at the lower San Fernando Dam would not occur at the
Calaveras Dam. But the consuitant recommended that

in order to prevent catastrophic damage by slumping and
overtopping of the crest under dynamic loading from a
nearby earthguake, the upstream and downstream slopes
required some stahbilization. These improvements were
completed in 1975 and were approved by the 5tate.
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The Water Resources Department also undertook an inspection
of 120 dams in high hazard areas of California, through
contract with the 11.5. Army Corps of Engineers under

the National Dam Inspection Program. The Calaveras

and Turner Dams, in Alameda County, were examined

under this program and both were determined to be safe.

EBMUD, which owns 17 of the dams that could inundate
portions of Alameda County, has developed a Dam Safety
Analysis program providing for ongoing review of the

safety of its facilities. The District currently has under-
way a study of its smaller dams: including Central Estates,
Piedmont, Summit and Berryman. The study is not complete
at this time.

Based on a prior study of EBMUD's larger dams, moditications
were made at Upper San Leandro, Chabot and San Pablo
reservoirs. Upper 5an Leandro was rebuilt in 1977; a

new spillway was added to Chabot; and San Pablo was
strengthened in 1980.

Emergency Procedure Preparedness

The County OES and the individual cities undertake peri-

odic emergency drills invoiving County staff to prepare

for all emergency situations, including dam failure and
inundation. The County OES is currently developing a

plan for emergency evacuation procedures which would

be followed in all emergencies. In case of an inundation,

the OES Plan includes provisions to advise affected resi-

dents of evacuation routes and emergency centers, However,
there are no formal County or city public educationfawareness
programs providing general public infermation on preparedness
for flood emergencies. The State of California OES is
currently providing a video program to be aired on a major
television network. The program will also be availabje

for local education programs.

1f a dam failure is the result of an earthquake, OES will
check all mass care centers for structural safety before
residents are informed that evacuation procedures are
underway. However, care ceniers are generally school
buildings, which are in conformance with the Field Act,
or other public buildings.

Flood Plain Inundation

1)

Nonstructural Programs
a}l  National Flood Insurance

The recognition of the severity of the flood hazard
problem in the United States resulted in the National
Flood Insurance Act of 1968 and the Flood Disaster
Protection Act of 1973 which call for the identification
of flood plain hazard areas and the adoption of fand
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use control measures for flood hazard areas in order
for communities to be eligible for participation
in the National Flood Insurance Program.

The program allows property owners in participating
communities to purchase flood insurance at federally
subsidized rates; flood insurance at actuariat, non-
subsidized rates is most often prohibitively expen-
sive. The 973 Act also requires federal agencies
to disapprove any financial assistance for acquisi-
tion or construction in identified flood hazard areas
of localities which fail to qualify. The federalll
insurance program defines a flood hazard area

as one subject to inundation by a 190-year flood,
which theoretically occurs once in 100 years or

has a % chance of occurring in any given year.

Flood hazard maps for Alameda County were most
recently updated by the Federal Emergency Manage-
ment Agency (FEMA) in April 1981. The maps indicate
the extent of floodway and flood fringe of waterways
associated with a 100-year flood. The mapped water-
ways include: Alameda Creek, Crow Creek, San Lorenzo
Creek, Palomares Creek, Arroya Valle, Arroyo Mocho,
Cottonwood Creek, Arroyo Las Positas, Tassajara
Creek, Arroyo de la Laguna, Chabot Creek, Alameda
Creek and Canal, Dublin Creek, Sinbad Creek, Arroyo
Seco, and Altamont Creek.

County Ordinances

In March 1981, the County of Alameda's Building

and Subdivision Ordinances were amended by the
Board of Supervisors to bring them into compliance
with National Flood Insurance Program requirements.
The ordinance requires that structures buitt in flood
hazard areas shall have the first floor above the
100-year flood elevation. The new provisions of

the Butlding and Subdivision Ordinances are generally
intended to assure flood protection to development
on a flood plain. Also, new development shall not

be allowed that would increase damage to any other
property or would diminish the existing degree of
flood protection that such properties enjoy unless
adequate offsetting work is carried out to safeguard
the existing properties.

The Alameda County Watercourse Ordinance has
been adopted effective April 15, 1982. The purpose
of the ordinance is to safeguard and preserve water-

1 conservation Foundation Letter, "Flood Plains: No Longer Up for Grabs?" ({May, 1975), p 5.
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courses, protect lives and property, prevent damage
due 1o flooding, protect drainage facilities, control
erosion and sedimentation, restrict discharge of
poliuted materials and enhance recreational and
beneficial uses of watercourses.

Flood Control

In September 1980, the California Department of
Water Management completed its California Flood
Management: An Evaluation of Flood Damage
Prevention Programs. This report included a status
of local flood management regulations. Table 12
presents this information for the County and for
cities in the County.

2.  Structural Programs

a)

Flood Control Projects & Programs

ACFCWCD is responsible for overall flood control
planning in the County and for the installation and
maintenance of facilities and implementation of
programs for drainage and flood contral, as well

as water conservation. This district is not explicitly
responsible for soil erosion control, although water-
course protection and flood controt facility main-
tenance responsibilities have necessitated a degree
of involvement in erosion control, especially related
to construction activities. The District prepares
plans for each of the zones, These plans which identity
and design flood level standards currently vary among
the several zones le.g. 25 years in Zone |2, 15 years
in Zone 3A and 100 years in Zone 5 and 6}. The
District will request, that the standards be increased
for the 100-year flood lands throughout all zones.

Besides county projects, flood control projects are
undertaken by private developers and locat

and federal governments and coordinated by ACFCWCD.
If proposed developments are located within a fiood
prone area, through improvement the hazards to

the property and adjacent properties must be mitigated.

The Federal Government completed & projects in
Alameda County that minimized the risk of flocd
hazard to large areas of population and structures

of San Leandre Creek, San Lorenzo Creek, Alameda
Creek and Arroyo Del Valle. Table 13 gives a summary
description of these four projects.

The largest areas subject 1o flood hazard in Alameda
County lie within the Livermore Yalley. This includes
sections of the Arroyo de la Laguna and Arroyo
Mocho. The Corps of Engineers is currently studying

Y -



.IN._N.I

*0861 2oqwaidag ‘g1 unalng *SWEIS01d UOTIURA31J 98BWE(] POO[J JO UoTien{eAd Uy

‘uswdEruR PoOld BIUIOFI[ED ‘S32JN0SaY J9IBA JO luswiteda(g BIUIOII[ED) JO 311G :IDENOS

suctImIndaa
3O WOIIEITIIpoOd ‘seaae we1
"y pIwawy-poo(j )0 UOTIEITFTIUSP] suon K310 worug
32y jusmslvuwy mIRT4d
pood 1sInbiy-L3¢on
q3ta L1dwod o3 sainy
-3n33s SuireinBaa
pur Lempooiy Bur
=Ivudisap Idurnipire
A31)  °sa3uoz pawzmy
A1) 0IpUPIT UPS -poC(F Ul Burionays
[P I1I3FNPUT sdem pawZRPY.POOT]  -UOD 307 SPAVPUNRIS
[ 1) 9 ‘umqafny YHAI 0 umoys sy ‘apod TwdioTUNny olpuear] uwg
MmOTININIIL 81013000
Jo ucTIRIIIIpod ‘Ewaaw asn pum] puy Suy
LL73 PIPZRY-POOTF JO UOIINDI1JIUaP] Juoy -pIINg ‘Twld wieuan COJURERI TS
sucrawniaa
. JO UOTIWITIIPOD ‘swaiw
8L PAFZRY-pOOTI FO UWOTIIWITIIIUAP] aucy JomMpITH
39¥ Juamalwuwy uieyq
poo14 stnbiy-Laqon
Y A7dmod o3 saany
-oni13s SurzeIndaz
por {eapooly Bur
~rUF1E9p IJURTIPIO
4315 -aBwwwp pooyy
¥aa1) OIPURAT URS  IZTWIUTIN 0] AITASA
seaaw T1IIISTIpUT pe1yIoads J0u pur JTmad BurprIng
nax PATZIWY-POOT] FO UOTIEITFTIUSP] ‘urqip simapooll - epIaALlIn ‘acusutpio £31H PURTARG
wainis
swaavw I¥1I13ENpUL patjidads jou 3tmzad Buipiing
L34 PIwZRU-POO]] 30 DOTIIEITITILIPI ‘uwqin eieapooil - p1ALITD ‘uorintosaa £313 AIwABY
suorjwiniaz
3O UOIIEITIFIPOD ‘mwaaw
83} PIPIRY-pOO]] JO UOCTIFITITIUSP] 2oON auoN SIOWMIBATT]
adurRIpIc
sUIVIp puw furuoz ‘uoyjwniea
SMEalls JO WwaIr pawviwy-poolj 3o UOTIPAD]H WNWIUTE
s3] uot3wIn$al pur UCTIBITIIIUIP] 1w1i3snpul urwyd aprl ‘apo> Trd1dTUNR PaeniPy
TeTI3sNpul sdem pawIRy-pool3 aduwuiplo Buiuvosz
[} ‘uwqan VKA1 uo naoy® &Y ‘apod (wdyidrmng Jeoma g
snotIeniaz
JO BOTIWDIIZIPOD “ewaaw
3y PI¥2RY.pooll JO VOTIEDTITIVIPI sDoR ¥ Trakaomy
suiRIp puw wotywn8aa
SWEHIIS JO SESIY PINZEY-POOTI FO R11]8NPpUT UOTIWASI[S BOTTILTE
(L9 uoTIwinBazr pur uUOTIRITITIVAPY ‘uwqan uteyd Ip1l “apod 3uipring Lpqonaag
suotjeIniaa
3O UDTINITIIPOD ‘swaaw
82} PIPZRY-POOT] JO UOCIIFITITIUSPT FUON Aumqiy
apo> Suip1ing
wojrun fjuse
-23pusa uiryd pooyy
10] JUSWASIOJUI puw
seaaw TeLI3ENpUTL PRTI132ds J0U #31AD3 BurlyusTTqEIe
(153 PAPIRY-POCTJ JO UOTINITFTIVAPT ‘urqa sdwapool; - apalain uoTIN(ORIX A1) wpomrFlY
sunfvy w1 3Q 3v1a23%1g w01
uo13dTpstInl 831 u1 seaav  [EInI(na1aBr  odozay ‘ysei) wpam ajusutTpaoc ~RAIDBUO) 13IWM
pIBZRY-poo}3 JO ISPUIWEAL FO  ‘[FIIIENPUT BTV ‘Aaa1) uoluw) Ajuno> Aq uazolaj puw joz3ucn poo
8y uolrivInBaa pur uoc1IEITITIUSPY ‘umgap Aoy ‘Raaxn 11n seaie Fuipring IUNG) FPIWETV
aduminsul poold sienpooyd pajwniay paiwnBoy simapoold uotieindayg AduaBy Ijqisucdsay

103 aiqi®iig

FIeInBag 03 pIpaaN
UOTI3IIV 10 ROTINMIOIU]

waily jo adLl

Aempoold Fo adAlL

AumoD epawely ul sAempooyd paiemnisy

¢l sjqe]



Table 13

FLOOD DAMAGE PREVENTION PROJECTS IN ALAMEDA COUNTY

Stream

Flood
Praject

Maintaining Agency

Project Description

Area Protected

Level of Protection

San Leandro
Creek

San Lorenzo
Creek

Alameds Creek

Arroyo Del
Valle

San Leandro¥
(U.5. Army
Corps of
Engineers)

San Lorenzo*®
(U.S5. Army
Corpe of
Engineera)

Alameda Creek
(0.5. Army
Corps of
Engineers)

Del Vaile Res-
ervoir {Depart-
ment of Water
Resources and
U.5. Army Corps
of Engineers)

" Wimall peoject

Sources:

Alameda County
Flood Conrol snd
Water Conservation
Dietrict

Alaweda County
Flood Control and
Water Conservation
District

Alameda County
Flood Control and
Water Conservation
District

State Department
of Water Rescurces

Approximately 2.9 kilo-
metres (1.8 miles) of
channel improvements

Approximately 2.3 kilo-
metree (1.4 miles) of
leveed channel in the
lower reach and & rec—
tangular concrete channel
extending ypstream 6.3
kilometres wu.u miles).

Approximately 21 kilometres
AWu miles) of channel modi-
fication, including levees,
channel enlargement, and
bank protection

Flood storage veservation
consisting of &3 200 and
1 700 cubic dekametres
{35,000 and 3,000 acre—
feet) primary and second-
ary flood storage and

1 200 cubic dekametres
(1,000 acre-feet) dual
watar supply and flood
stacage

Cities of Oak-
land, San Leandro

Commuriities of
Hayward, San
Lorenzo

Communities of
Niles and Union
City and down-
stream areas

Livermore Vailey.
Communities of
Niles and Union
City, and down-
stream areae .

The project is de~
signed to contain
floodflow of up to &
1=in=100 year flood

The wodifications
are designed te con-
tain floodflows up
to the sagnitude of
a starderd project
flood.

Project provides
Standard Project
Flood protection
from Alameda Creek
floodflowvs

The project limits
Standard Project
Flood outflow to
198 w3 (7,000

cfs) providing a re-
duction of .-wvno.ﬁ.,a
mately 467 ms
(16,500 cfs) at the
dam site

State of California, Department of Water Resources, California Flood

Management: An Evaluation of Flood Damage Prevention Programs, September 19280
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the Arroyo de la Laguna watershed, which is south

of Berna] Avenue and extends to Sunol. Among

the considerations of the Corps' Upper Alameda
Creek Urban Study is the improvement of Arroyo

de la Laguna generally between [-680 and the vicinity
of the Castlewood bridge. The inadequacy of this
reach to pass the 100-year flood is the reason for
most of the flood hazard in the Pleasanton area,
including areas adjacent to Arroyo Mocheo and Tassajara
Creek. The improvement of Arroye de la Laguna
and many of the alternative methods of alleviating
the flood hazard in Pleasanton may well be beyond
the resources of local agencies and require federal
and/for State assistance, inadequate sections of
tributary streams and channels can be improved

in cooperation with local devefopment without such
assistance.

At this time, the sections of the Arroyo Mocho

subject to flood hazard are Jocated east of the
Southern Pacific Railroad tracks and includes Tassajara
and Chabot Creek. ACFCWCD anticipates that

this section will be improved with pressure for

private development.

A major effort is being mounted by the Federal
Government through the Corps of Engineers Urban
Study Program for the upper Alameda Creek watershed.
This planning study will thoroughly investigate the
total water management problems of the Livermore-
Amador Valley with suggested alternatives for deal-
ing with these proeblems. Flood plains for the many
arroyos in the Zone No. 7 area will be one of the
major elements to be evaluated by the Corps. Zone
No. 7 of ACFCWCH Is currently acting as local
sponsor for this Federal study.

The Federal Government is also currently involved
with improvements of the Temescal Creek in Qakland.

Emergency Operations -

The County Flood Control District is responsible
for control] of flood waters during a flood.

There are no plans ar elements which specifically
determine emergency procedures for floods which

are not the result of dam failures. Rather, emergency
operations during a flood would follow general disaster
response procedures set forth in the County and

city emergency operations plans.

Flood hazard area information is available to the
public. Most residents discover that a property
is located in a flood hazard area when buying or
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c}

selling the property. The financing institution must
determine or require determination of the flood
hazard status of the property and information will

be communicated to the prospective buyers or sellers.

Tsunamls and Seiches
1) Control Projects and Programs for Tsunamis

The hazard of 100-year coastal flooding with
velocity-wave action or tsunamis also falls
under the jurisdiction of ACFCWCD.

These areas have been mapped and are subject
to provisions of the National Flood Insurance
Program. Private developers would make
necessary site improvements (i.e. levees)

if an area is subject to coastal flooding.

In 1979, the Corps of Engineers commenced

a study of the San Francisco Bay shoreline

to examine flood and related problems of lands
lying along the San Francisco Bay to determine
the feasibility of providing protection primarily
against tidal flooding.

Also, as a demonstration project under authori-

Zation of the Shoreline Erosion Control Demonstration
Act of 1974, the City of Alameda was selected

and under study. The purpose of the project

is to stabilize the shoretine and prevent further
erosion.

2}  Seiches

Dams and reservoirs in the County have not

been evaluated to determine seiche potential.
However, seiches would not appear to present

a significant problem to public safety in that
there is only very limited development along

the shorelines of these waterbodies. Qvertopping,
resulting from seiche action, or from jandslides,
may cause downstream flooding.

3}  Warning Systems

As with other flood related hazards there
would normally be sufficient advance time
before a tsunamis. Tsunami warnings normaily
originate from the Tsunami Warning Center

in Honolulu, Hawaii. Warning times would
vary with the distance from the focus of the
tsunamis, but for most tsunamis approaching



the coast, several hours are available to evacu-
ate the citizens and to undertake other emergency
preparations.

Hazardous Materials

Solid Waste Management Plan

Hazardous wastes are addressed in the Alameda County Solld Waste
Management Plan. The objectives and policies of that Pian state

that the Alameda County Soltid Waste Management Authority will
cooperate with the State Department of Health and other Bay Area
counties. The Authority shall be the local authority for overall manage-
ment of hazardous waste; enforcement shall be performed by the

State Department of Health and Division of Environmental Health.

Hazardous Waste Disposal

There are no Class I (hazardous waste) sites in Alameda County.
Hazardous wastes are transported 1o a variety of sites, Hazardous
wastes generated within Alameda County are transported to three
sites outside of the County; in Benicia, Martinez, Kettleman and
Casmalia.

Transport

The transport of hazardous materials is regulated by CalTrans. The
transport of hazardous wastes is regulated by the State Departiment
of Health Services. All haulers are required to register with these
agencies. However, neither agency or local agency regulates or
designates the route 1o use or times where matetials can be trans-
ported.

In the event of a road spill the local police agency is the onsite control
agency. In the unincorporated portions of the county the State Highway
Patrol is the primary control agency along all roadways.

Pipelines

Alameda County OES has developed an Alameda County Pipeline
Plan, updated August 1981, which designates all pipelines, owners
and shut-off valves., The owner of the pipeline is responsible if there
is a feak.

Onsite Storage and Use

All on-site storage and use of hazardous materials require a conditional
use permit by the County. Such uses are only aliowed in industriaily
zoned areas. On-site or off-site storage, treatment andfor disposal
requires a permit from State Department of Health Services.
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APPFENDIX A

Glossary

Alluvial fans: Alluvial fans are built by rivers flowing from mountains onte fowlands.
They are low cone-shaped heaps, steepest near the mouth of the valley, and sloping
gently outward with ever decreasing slope.

Alluvivm: A general term for the sediments laid down in river beds, flood plains,
lakes, fans at the foot of the mountain slopes, and estuaries during relatively recent
geologic times.

Cdle.‘:iml vock: The capacity of a rock to stick or adhere together. In effact the
Tohasion of soil or rock is that part of its shear strength which does not depend upon
interparticle friction.

Cnmg.a%m: Decrease in volume of sediments, as a result of compression of sediments
posited above them.

Critical Facility: Includes facilities housing or serving many people or otherwise

posing unusual hazards in case of damage from o malfunction during an earthquake,

such as hospitals, fire, police, and emergency service facilitles, utility "ifeline” facilities,
such as water, electricity, and gas supply, sewage disposal, and communications and
transportation facilities.

Differential Settlement: Loss of strength or the loss of water and sand through liquefaction
_often does not occur evenly over broad areas. Thus the ground settles different amounts
in adjacent spots. Can be very destructive to buildings.

Displacement: The distocation of one side of a fault relative to the other side resulting
rom fault mevement.

Earth-flow: A slow flow of earth lubricated with water. Earth-flows may be discriminated
Trom eatth-slumps by reason of their greater mobility.

%\%k_g: Perceptible trembling to vielent shaking of the ground, produced by
sudden displacement of rocks below and at the earth's surface.

Epicenter: The geographical location of the point on the surface of the earth that
is verticaliy above the earthquake focus. )

Fault: A fracture in the earth's crust forming a boundary between rock masses that
have shifted.

Active Fa_ult: A fault that has moved recently and which is likely to move again.
For planning purposes, ractive fault” is usually defined as one that shows movement
within the last 11,000 years.

Potentially Active Fault: (1) A fault that last moved within the Quaternary
Period hefore the Holocene Epoch (the last 2,000,000 to 11,000 years); (2) A
fautt which, because it is judged to be capable of ground rupture or shaking,
poses an unacceptable risk for a proposed structure.




Inactive Fault: A fault which shows no evidence of movement in recent geologic
time and no potential for mavement in the relatively near future.

Fault Creepe Very slow periodic or episodic movement along a fault trace unaccom-
panied by quakes.

Fault slip or sl ¢: The relative displacement of formerly adjacent points
on opposite sides of a fault. Also known as fauit creep,

Fault system: Two or more fault sets formed at the same time.

Fault trace: The intersection of a fault and the earth's surface as revealed
by dislecation of fences, roads, by ridges and furrows in the ground, etc.

Fault zone: A fault, instead of being a single clean fracture, may be a zone
hundreds or thousands of feet wide; the fault zone consists of numerous interlacing
small faults or a confused zone of gouge, breccia or other material.

Fire Break: A natural or artificial barrier where plants have been removed for fire-
control purposes.

Fire Hazard Severity Scafe: A system of classifying and delineating wildland areas
of varying potential for fire using three criteria: fuel loading {in terms of wildland
plants); weather; and slope,

Fire Hazard Zone: An area where, due to slope, fuel, weather, or other fire-related
conditions, the potential loss of life and property from a fire necessitates special
fire protection measures and pianning before development occurs.

Floadway: The channel and portions of a flood plain required to carry flood flows
of a 100-year flood without significantly raising the level of the flood waters.

Flood Fringe: The portion of a 100-year flood plain which Is outside of the floodway.
Flood Plain: A lowland or relatively flat area adjoining inland or coastal waters that
Is subject to a one-percent or greater chance of flooding In any given year (i.e., 100~
year flood).

Focal Depth: Depth of an earthquake focus below the ground surface.

Focus: The point within the earth which marks the origin of the elastic waves of
an earthquake,

Frequency: The number of seismic wave peaks which pass through a point in the ground
in a unit of time. Usually measures in cycles per second.

Fuel Break: A wide strip of land on which plants have b?len thinned, trimmed, pruned,
or changed to types which burn with lower intensity so that fires can be more readily
put out.

Fuel Loading: The quantity of plants and other fuel per unit of land area.

Fuel Manaﬁfmem or Fuel Modification: The use or removal of plants in the wildlands
to reduce the intensity of an approaching wildfire and to increase the ability to prevent
or fight fires while preserving and enhancing environmental quality.
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Geology: The science which treats of the earth, the rocks of which it is composed,
and the changes which it has undergone or is undergoing.

Ground Cracking: Cracks usually occurring in stiff surface materials resulting from
differential ground movement.

Ground Failure: A situation in which the ground does not hold together such as in
Tandsliding, mud tlows, liquefaction and the like.

Ground Lurching: Undulating waves in soft saturated ground that may or may not
remain after the earthquake.

Hazardous Building: A building that may be hazardous to life in the event of an earth-
quake because it:

(1) Was constructed prior to the adoption and enforcement of local codes
requiring earthquake resistant design of bulldings;

(2) Is constructed of unreinforced masonry; or,

(3)  Exhibits any one of t’he tollowing characteristics:
. Exterior parapets and ornamentation that may fall on passers-by;
. Exterior walls that are not anchored to the floors, roof, or foundation;
. Sheeting oh roofs or floors incapable of withstanding lateral loads;

Large openings in walls that may cause damage from torsional forces;
or,

. Lack of an effective system to resist lateral forces.

Hazardous Waste (materialk A waste, or combination of wastes, which because of

its quantity,concentration, or physical, chemical, or infectious characteristics may
either: a) Cause, or significantly contribute o an increase in mortality or an increase
in serious irreversible or incapacitating reversible, illness. b} Pose a substantial
present or potential hazard to human health or environment when improperly treated,
stored, transported, or disposed of or otherwise managed.

intensity: A nonlinear measure of earthquake size at a particular place as determined
by its effect on persons, structures, and earth materials. The principal scale used

in the United States today is the Modified Mercalli, 1936 version. Intensity is a measure
of effects as contrasted with magnitude which is a measure of energy. They are

not the same.

Imndation: Flooding caused by water topping a dam or water released by dam, reservoir,

Tevy or other break.

Isoseismic Line: An imaginary line connecting all points on the surface of the earth
where an earthquaie shock is of the same intensity.

Landslide: A general term for a moving mass of soll or rock, which is moving or has
moved.



Liquefaction: A process by which water-saturated granular soils transform from
a solid to a liquid state because of a sudden shock or strain.

Magnitude: The rating of a given earthquake is defined as the logarithm of the maximum
amplitude on a seismogram written by an instrument of specified standard type at

a distance of 62 miles from the epicenter. It is a measure of the energy released

in an earthquake. The zero of the scale is fixed arbitrarily to fit the smallest recorded
earthquakes. The scale is apen ended, but the largest known earthquake magnitudes

are near 8-3/4. Because the scale is logarithmic, every upward step of one magnitude
unit means a 32 fold increase in energy reiease. Thus, a magnitude 7 earthquake

releases 32 times as much energy as a magnitude 6 earthquake. Magnitude is not

the sarme as intensity.

Maximum Credibje Earthquake: The most severe earthquake that appears capable

of occurring, based on present information, including {a) the seismic history of the
area; (b) the length of significant faults within 100 kilometers; {c} the type(s} of faults;
and, (d} the tectonic or structural history of the region.

Minimum Fire Flow: A rate of water flow that should be maintained to halt and reverse
the spread of a fire.

Mudslide (Mudflow): A river, flow or inundation of liquid mud.

gh‘y_.rﬁil)g@%p A description of existing nature as displayed in the surface arrangement
of the globe, its features, atmospheric and oceanic currents, climate, etc.

Potentially Hazardous Facility: Includes dams and reservoirs, nuclear reactors, tall
buildings, other buildings housing many people, such as schools, prisons, and hospitals,

and other structures containing large quantities of potentially explosive or toxic materials.

Reverse or thrust fault: Vertical or nearly horizontal movement aleng a sloping fault
surface in which the block above has moved upward or over the block below the fault.

Right-lateral fault: Generally horizontal movement in which the block across the
fault from an observer has moved to the right.

Sag Ponds: Ponds occupying depressions ajong active faults. The depressions are
due to uneven settling of the ground.

Sand Boils: Turgid upward fiow of water and some sand to the ground surface resulting
Irom increased ground water pressures when saturated cohesionless materials are
compacted by earthquake ground vibrations.

Sediment: Solid material settled from suspension in a Jiquid,

Seiche: An earthquake-induced wave in a lake, reservoir, or harbor.

Seismograph: An instrument that writes a permanent continuous record of earth
vibrations.

Seismic: Pertaining to an earthquake or earth vibration, inciuding those that are
artificiaily induced.
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Strike-slip: Fault displacement parallel to the strike of the fault.

Strong Motion: Ground motion produced by a “strong" earthquake or one capable
of producing damage to structures. The magnitude of such an earthquake may vary
considerably according to the character of the earthquake.

Subsidence: A shrinking of a large area of land, usually observed as a shrinkage.

Surface Rupture: A break in the ground's surface and associated deformation resulting
from the movement of a fault.

Tectonic: Pertaining to or designating the rock structure and external forms resulting
from the deformation of the earth's crust, Pressures causing such deformations often
resuit in earthquakes.

Topography: The physical features of the land, especially its relief and contour.

Tsunami: A wave, commonly called a tidal wave, caused by an underwater seismic
disturbance, such as sudden faulting, 1andslide, or volcanic activity.

Wildland: A nonurban, natural area which contains uncuttivated land, timber, range,
watershed, brush or grasslands.

SOURCES:

The Seismic Safety Study, a joint planning study of the cities of El Cerrito,
Richimond and san Pablo, 1973, -

General Plan Guidelines, State of California, Office of Planning and Research,
September 1980,




{.m_-\m -

“pIeaul peLInd IAWY 03 palwaddy usaa alps a3 seoutd smos uy pum
‘premut aderf 031 punay sk Yousq o dais yows Jo somzins L *Arue
oRm3 I0 YOUF UF 03 PIIUNCEY 1LMIIEIASTR TEOTIIEA I SYIEID Joum
sya Suory ATeATidadsal 'sayoul 9f pu g1 3q O3 punoj SEA SYRII 1vd
-toutzd 7z ay: Juorr 33Tidn syl ‘svwid uayey Ariusawdde pwy 1TOS Y3
30 jusmoacm piwsdn uE yatya jo yoed Juorw raTpusyurd 3o 1108 ® OIUY
pIemyiiou 3UTPUAIX3 PUNOJ TR SYIXID ITIIUIIUGD Ariwsu jo laqEnu y
“13yjoue suo aaocqe Istmdsis FUTSTI ‘SUOTIMEIOIIP DTIILIIUCD FO SILidE ®
£q psumcly PUNOJ FEA HOTISIND UT TITY 9yl 3O 1TEENS syl = + & °“}II)
zuriaie) Jo olaliw 3yl 4q pasIaamll mopram Lawad ‘uaas uw o3 umop
Atsuad Furdors “TTIY pepunci A[yloows ¥ jO ITWENS I UG §I 3] ~aonid
Y3 FO Y2i0U SI[TR Z INOQE ‘IIORIIATT WOIF Yilou Jutpeay pwal Iyl jo
1sam fyourx §,ula JO Y3lou MM §2°C0 sawadde arniway Jurisazajuy uy

[ 43unoy osawy wes uT (07T ‘91T "sI01) a¥prI 8, TITHRD US U2aS

sua voussousyd IVITETS wyaamos y] -olw simad Surads aurTENIE uUR SWA
9Jay3 ‘[IPPURID) “IW PUW SIYIIE "IN Aq paqrIssep se ‘salpix orIum
-u03 Ul pIWIDFap SETA punold Syl araym Py satodax TTTIS "IN & 5 =

) *Z9YI0 YOS UTYITA SIZIS JUIaFITP Fo saiwid seann

Surserd 4q paurEiqe 1Yl 01 ISTINTS S¥A 123339 ayl *Butz IpTIIN0

ay1 weys IsydTy panioy FuTaq AFEd yowa ut JuT: IPISUT e “ueyolq

pry puncx3 syl aJaym sTUTI DTIIUAIUCY PIYIWE TTeA A11T3 € xam alayl
"gaze PIITMIT ¥ FO IFTIdN uw JO SanIWy Syl UT SEA Ing ‘ouiy ¥ Suorw Buy
-INSSTF 3O 31STFUGD 1ou PpTp puncxd ay3 jo Jurywaaq ayl aywmbyilve a3
30 smry Y3 3¢ dn uaxaxg sa [ITY [I¥WS ¥ JO do3 s .Hn.:l.-opﬂ._“_
WRO3 Y3 JO YIIOU STTH ¥ JIA0 FTIAF] ¥ ‘YIUNL OSTATY Y] 2V

- moa s GPI[SPUT] = » o uokuwy SITIN -9I "ow ‘ool

sIajutm Y3 3o
11nd 159339 IYI UT UIAD UIAQ PEY Iy UBYL FIOUS IY3I IDUTS IIJEA
alom sBm 313yl JEY3 Pres wemezcy Yl palunmp Lyqridesiad sem
[suMma ay3 ur uasald XI3wa FOo JunoEE YL
A5US1STSUOS SIT PIAGESI PEY UOTUYM [TOS Y3 UT lusmsacw jualwdde

we useq pey azayy caveld Zuryma ZurAwd INOYITA SIS IHGETY AYd JO
praye punold Jo 1333 y UPY) SI0N 3NO XTIIq 01 JTqTSsodwT U3 pey
11 aymnbyilzea syl soul§ ‘IUTIIQETI INOYITA POOIS PRY ‘SpTSUT I
uc osye pus ‘Trized Syl I S[IEA FYI IIIUTA snotaaxd ayy Jutrang
Ae1a Apues ® 3ing Juriaduw nayy passed 194 jou pey mq ‘epISTIIY
ay1 0juT 339F pgl Inoqe peiviisusd pwy Tamma Iy ‘uoduw) SITIN
Syl UT SHTIN 3O 353 S[TH [ INOQEW §1 YOTYM ‘APMITeY DTFIOW4 WIIIsal
3yl FO STPUUN] MPU PY3 JO JUO OF SPWN FEA JTSTA B SITIN 3% ITTHN

*uoiJUTAX] PUR SSTTN UIINIq alayaiuw sjuamaswid
-STp OW PISINS YIWII PROITTEI IY3 ‘sS50Q-YIX3 3yl 03 Autpioxay

("Y1I0MSUTY 'N "SXH) -SEA

31 dasp a0y TT#1 PINOY 1 3T 935 O3 UMOP SYD0I UAGIY3 puw 1dois puw
fYoEI3 Syl AeA0 ITTRY Sm Yo Tym 2EpTIq Yl 1S0Id SARY | SIWTY Fats
*umop 3d1(s pue pazied peEy uTEIUNOW Y FO 13ed Iomol 9Yl IT S
Inoel yoTym ‘pareadde yilEs aYF UT YOEID Ieaid ® ‘s3utadg ydoows4
pstTes aoeid ® sacqe Isnl “UOTSSTH PIO 9Y3 asoqe utejuncu ayl up

“ur § Atuo sEA Juswdwtd
-STP TESTIISA Iyl 3Inq ‘relvozIioy °13 € JO jusmaseydstp ® jutod auo
1B SEM 9I5Y3 ‘DIITOE4 WIGYINOSG IYI UO TgSOf UES PUF SITIN uUsamldg

‘pain(uy uaag 2ARY 03 10U WIS Awq I Jurssoxd
ssut] #d1d snosnbeqns swog (*IIAT PUB IAT "S$1d ‘sdem 3yl 33§)

* a8 v Amq
5yl FJO WpPIS 1ISES S U0 "SAYIUT TeISARS lIedE peimnd SEA ‘SUCTIDIUUOD
aloys Yout-g1 om3 #Yyi Fo suc uo ‘urol-drls-e Aquo !paInfur axea

*JUaISYOSUT IT SPTH PUR

‘yiyt ampd

.ﬂa nm

‘061

‘s1oyl0 pUt UOSAR]

“yIy1 o3eid

‘6og 4

‘g061

‘E2820 DPUBR UDSAF]

*g91 °d
*CL6t
‘uemyzol

‘905 °d
‘B06T
‘SIaylo puR UOSART

-'a -ﬁ
‘8081
*£13430 pus UCSAET

‘ppp °d
‘8061
‘S1aylo pue UOSMET]

‘gsz ~d
‘LO6T
‘sIayl0 pUE BaiIng

~g11 *d

“LO6T

‘3nog pue ‘Iiemag
fAszydmny 31XaqrTY

9061 1

£561 I |

[+

908T ¥ s91

9061 i« o1
[ 4

99T b £91
<

9061 3 91

9061 ¥y O

soury adrd [Leg ovsTowRli ueg Japun] JurIEEgns Inoy 9yl Jou 4wg 5 d
ayi Fo 9pTS 1sER Iy3 uwo ‘sury adrd ywur-gg puw dnpanby jouns sy ‘9061
lou ‘maisdg xeaI) Epewmly Yl U0 ‘§paq ITTF Touns I IIYITIN ‘IarsSNYRS 9061 g > {224
ayund A odhy oM ‘on
~juITe -8RI AWM am UOTY
uotIRIONYD sausIszeg 30 Iwey -n3oy -TI8d -By -wool

A1unoD) epaely Ul saunfTed puncin Jo uonduasaq d1oads

g xppuaddy



Page 2

Specific Description of Ground Failures in Alameda County -

Loca- Fig- Fail- Accu- Year of
tion ure ure -

sarth-

Reference

Quotstion

167

168

168

i70

s

ne

R o ¢ © e D o o 10 o

(-]

1906

5861

1861

1906

1906

1806

Lawson and others,
1908,
p. 309.

Molden,
1898,
p- S8.

Coffman,
1875,
p- 157.

Lawson and others,
1508,
p. 280.

Oakland Tribwne,
1906a.

The Dulletin,
1906,

Lawson and others,
1908,
p. 305.

Santa Ritc, § miles east of Dublin (F, E. Matthes).--A small, flat
levee along the east bank of Tassajars Creek, immediately north of
the main road, showed several somewhst crescentic cracks aleng which
the ground had slipt down and toward the creek from I to I inches.
These cracks extended farther south, according to locel settlers,

and cros: the road; but this was no longer tracsable st the time of
the visit.

1861. July 47; 16h. 1lm. ¢ ¢+ « in the San Ramon Valley « ¢« ¢ &
It opened a large fissure in the aarth, end & new spring of water.

1881. July 3. Contrs Costa and Alameds Counties. Severe s ¢ ¢ .
In San Ramon Valley s fissure opened, and a mew spring of water
sppeared.

The track suffered a slight shifting in several places north ef the
village [Newark]. Cracks opened in the ground in the vicinity of

7 small watercourses, but on a less extensive scale than that noted
at Alvarado [loe. 170]. Some of them crost the railroad track. In
every case they emitted the same bluish sand {with the water) that
had been found near the Alameda Sugsr Mill. In one place, 1.5 miles
northesst of the village, considerable water was still left standing
in shallow ponds. According to neighboring ranchmen, these ponds
had not existed prior to the earthquake.

Newsrk, April 18.--About s mile north of this town & fissure was
opened by the earthgueke. This fissure is about & mile and & half
in length and from eight to twelve inches in width.

From the fissure quantities of water are being emitted, although the
land is in vhat might be termed a dry district.

Fissurs created by esrthquste nest NewaTh becomes running water, snd
pipe wells become gushers spouting twelve fret,

One of the mpst peculiar fresks of the great temblor of last Wednesday
wrning is & fissure in the sarth & short distance from Newark, several
feet wide and sbout & mile and & half long, Tunning with an excellent
quality of water.

This river was first noted by the crew of one of the Southern Pacific
Company's trains coming up from San Jose, and investigation discloses
that many of the old pipe wells in the vicinity have suddenly gushed
forth, in some instances the water spouting froa eight to twelve fect
into the mir.

The [Alaseds Sugar] mill stands on flat, alluvisl ground 100 feet
north of Alameds Creek. Along the banks of the latter » large number
of cracks sxtend, roughly parallel with the stream, Considerable
masses next to the stream-bed slumped toward the same, leaving gaping
cracks 1 to 2 feet wide, and carrying with them small outlying build-
ings, notably the fire-engine house, which moved bodily, concrete
foundation and ali, 2 feet south towsrd the creek. A small railroad
trestie scuthwest of the mill moved 4 inches south on both of its
abutments, probably owing to slumping of loose ground on the north
side of the creek. A Z-inch water-pipe, laid under the ground some
60 fest north of the ereek and almost parallel with the same, shows
indications of having been submitted first to tension, causing np-
ture at one of the joints, then to sudden compression, causing it to
be jawmed together with viclence.
€racks in the ground may be found as far as 250 feet from the cresk.
They were nearly all closed at the time of the visit (May 7}, but

. ware easily traced by the streaks of bluish-gray sand which has

issued from them, together with considerable quantities of watex.
Atcording to the Chinese cook of the superintendent, the cracks
nearsst to his dwelling cpened and closed several times in succession
during the quake; and large volumes of mud- laden water gushed from
them, splashing up some 10 feet in the air at sach cleosing. A lerge
crack of this kind opened under the northwest comer of the dwelling
and the superintendent estimates that fully 500 galions of water
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Page 4

Specific Description of Ground Failures in Alameda County

Loca~ Fig- Fail- Accu- Year of Reference Quotst ion
tion wurs ure Ta- WaTth-
No. MNo. type &y ke
B 1868 Halley, A Mr. Davis, who residés or & fars nesr San leandro, informs the
1876, Bullstin that the workmen on his farm st the time the shock onnﬁu.mu.
p. 267. observed that the ground was disturbed and thrown sbout with a rapid
and violent rotary motion, which continued seversl seconds. A creek
running through the faram, and which was aearly dry, Tose instantly
m to the depth of about three fest, and several deep gulches were formsd
in the plain. :
173 x 1906 Lawson and others, e e+ at Mills Collage ¢ « o [n the made ground there was a drop
1908, p. 304. of from 1 footr to several feet.
c 1906 Alamda Daily Argus, [At Alameda] * * * damaged tracks in the marsh.
1906. One of the new tracks of the Oskland Traction Company across Webster
$t. sunk sbout four feet and the rails are twisted, blocking treffic.
174 @ c 1906 Derieth, he [wvater] distribution system of East Oakland seems to be prac-
1906s, tically unaffacted, but in West Oakland, upon filled ground, soms
Po 503. of the smaller pipes and some of the service comnections have been
broken, but the damage i3, relatively speaking, slight.

<> C 1906 mem_imn Daily Argus, Bay Farm Island shows many crevices and cracks on the surface.

c 1906 The Bvening Fost, Railroads are inactive, and wires are useless, Railroad tracks
1906b. across the marsh are twisted, « o « More than 600 feet of the

) 4 . track of the Oskland Transit Comapny sank nearly four feet.

o o] ] 1906 Duryea and others, One 12-in. cast-iron pipe near the ‘water front in East Oskland was

1907, drawn apart st the joint, and one o two breakages occurred on a
p. 254, long line of B-ip, pipe leading to the Southern Pacific Railroad
Broad-Gauge Pier.
B 1868 Holden, 1863, October 21; IX., Oakland. » « « The druw of the rsilroad
<> 1898, - bridge was thrown twelve inches sut of line. ‘
P- 76 and 77.
B 1906 Oakland Emquirer, The magnesite works at the foot of Ninth svenue in East Oakland have

x - 1906, sunk several feet and now the ground on which they stood is under
water., The sinking is probably due to the violent earthquake of
Wednesday morning. The land on which the works stand is very unsub-
stantial, being simply buiit up by the process of dredging.

c 1906 Laalie's Weakly, [Picture caption] Frame structure which was cracked and wrenched

x 1906s. and which sank for several feet into the yawning ground.

B 1868 Halley, The draswbridge on the line of the S. F. and 0. R. R. was thrown out

- 1876, of place about eight inches, and as the locomotive and nearly sll the

p. 266. cars were at San Antonie, mo train left Oakland at 8 c'clock.
175 A 1906 Derleth, The sarthquake did not produce, relatively spesking, much destruc-
1906a, tion to thess {Oakiand, Alaseda, and Berkeley water systems] works,
p. 503. Breaks in the pipe lines invariably were found upon soft ground, or
where the pipe lines passed from soft and yielding to more rigid
foumdation. « ¢ ¢ The 24-in. steel pipe crossing the Twelfth St.

u dam at Lake Merritt was also snapped from the settling of the flood
gates, but the 37 1/2-in. pipe rumning parallel and slightly to the
east, across the same soft foundation bed was only slightly deforsed.

M 1906 Lewson and .nn__.u._.u. On the Twelfth Street dam, a cast-iron pipe was broken and displaced

1908, over & foot; while the high pressure steel pipe paraileling it was
p- 302. practically undisturbed.
A 1906 Oakland Tribune, Mensced by Water. The tide st the time of the sarthquake wai at its

1906€b.

lowest, snd at the time of writing it has turmed and running into
Lake Merritt. What will happen when the lake is filled and the back-
ing of the water pressures with great force on this portion of the
dam is something that csn not be foretold. .

The rock foundation of the das at this point is cracked snd broken
and gives indications of giving awsy at any time, '
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Appendix C.

Goals and Objectives: 1976 Seismic Safety Element and
Safety Element

SEISMIC SAFETY ELEMENT (1-3-76) .
Goals:® County wide and Unincorporated Area

L
2.

u'

To the greatest possit le extent, protect citizens, land and structures within Alameda
County from the hazardous results of seismic activity. Del.

To coordinate seismic protection activities with all state, regional and local
agencies. Del.

To educate and inform the public at large and _n_.ﬁnocnwovoa on seismmic activity and
protective measures, . Del.

Objectives: Countywide

|

L

Prepare, adopt and implement seismic policies, plans and legislation on a countywide
basis to reduce hazards of seismic activity. . Pel.

Establish a-Countywide information coliection, storage and retrieval system.for
seismic activity to reduce duplication of elforts at the regional, County and local

level. _ ReT.
Coordination with cities within the County to develop rational land use and
emergency service plans. . Deal.

Develop a seismic educational program for use by schools, developers and the public
at large, Del.

Objectives: Unincorporated Area

L.

2.

Provide an acceptable level of safety from seismic hazards by continuing to assess
and evaluate focal geology and structures and take action to abate public safety
hazards. T Del.

Develop a rationa! land use plan based upon knowledge of local geologic conditions
and potential seismic events. This would involve the develepment of seismic
constraint maps which wauld than be applied to land use plans, Deld,

]
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Geologic Hazards

Goal #is The . present leve! of tisk of property damage and/or personal injury
associated with geologic hazards requires that the County and the cities shouid
act to reduce these risks wherever possible.

Goal #2: County residents should be aware of the hazards and risks associated with
landslides and other geologic hazards and should be informed of measures to
minimize or avoid hazards caused by these environmental limitations.

Objective #1: All areas subject to geologic hazards should be identified and the
degree of risk determined. .

Objective #2: A preconstruction assessment of landslide and soil hazards should
accompany proposals for development or construction of public works and
utilities. :

Objective #3: Information on geologic hazards present in the cities and the
unincorporated areas should be readily available to the public.

Principie #1: It is local governments’ responsibility to protect the public from severe
geologic hazards in determining future land use capabilities by informing the
public of the risks involved and by restricting the use of especially hazardous
areas where human activity would aggravate existing limitations.

UNINCORPORATED AREA POLICIES
Fire Hazards -

Goal #1: Residents in the unincorporated areas of Alameda County should have 2
reascnable degree of fire protection service available, and the costs should be
equitably shared by all persons benefitting from the provision of such services
or appliances.

Goal #2: The natural environment should be protected from destruction by fires
resulting from human carelessness and ilightning.

Coal #%: Future decisions regarding development in areas lacking a public water
supply and/or fire protection services within a reasonablie distance should be
based on an awareness of fire hazards and the project's impact on fire potential.

Qbjective #1: Alameda County should discourage the proliferation of structures,
including homes and places of public assembly, in areas lacking a public water
supply and/or nearby fire fighting facilities until specific provisions are made
for these services. .

Objective #2: The County needs to develop a comprehensive policy towards fire

’ gontrol in the unincorporated area. The Board of Fire Commissioners should
zevaluate the fire protection program and standards in the Fire Protection
Districts and County service areas to determine where modifications are
needed. .

Cbjective #%: The State Department of Conservation, Division of Forestry should
develop guidelines which can be used by loca! agencies for the evaluation of any
proposed development in wildland areas and its impact on fire hazard potential.

Objective #4: Alameda County should prescribe minimum design standards as
required for adequate fire protection for all types and size of development in
the unincorporated, rural areas which have been determined to be suitable for
development or public recreational use.

Objective #5 To assist local governments in determining -vvqquﬂnn fire protection
standards, the California Division of-Forestry should outline fire prevention and
control standards for subdivisions located in or adjacent to wildiand areas.

Principle #1: All privately owned reservoirs in the wildlands shouid be available for
use by fire suppression agencies in fighting structural fires.

-60~
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APPENDIX D

THE COUNTY PLANNING COMMISSION OF ALAMEDA COUNTY
HAYWARD, CALIFORNIA

RESOLUTION NO. _82-17 AT MEETING HELD MAY 17, 1982

Introduced by Commissioner _Shockley

Seconded by Commissioner Spiliotopoulos

WHEREAS pursuant to the provisions of the Planning Law (Title 7 of the Government
Code) it is the function and duty of the County Planning Agency of Alameda County
California, to prepare and of the County Planning Commission to approve a comprehensive
long-term general plan and general plan elements for the physical development of the
county, such plan to be known as the General Plan; and

WHEREAS said Planning Law pravides that a General Plan shall include a Seismic
Safety Element, and a Safety Element; and

WHEREAS said Elements were adopted by the Board of Supervisors in January,
1976; and

WHEREAS changed conditions require revisions to said Elements;and

WHEREAS this County Planning Agency in coordination with cities and public
and quasi-public agencies in the County has prepared amendments to said text containing
objectives for the above named eiements for the incorporated and unincorporated areas
of the County; and

WHEREAS this Commission did announce its intent to ;:onsider amendment to
said text and maps for the Seismic Safety and Safety Elements; and

WHEREAS duly noticed public hearings were held to consider said text and maps
for the Seismic Safety and Safety Elements on April 19 and May 3, 1982; and

WHEREAS in accordance with California Environmental Quality Act and State
and County EIR guidelines an initial study was conducted, after due notice it was determined
that there were no significant impacts and Negative Declaration was prepared and approved
concurrent with this action; NOW THEREFORE .

BE IT RESOLVED that this Commission does hereby approve the Seismic Safety
and Safety Elements comprising the document entitled "Revised Draft Seismic Safety
and Safety Elements of the County of Alameda General Plan", and does recommend
public hearings and early adoption by the Board of Supervisors of the sald Elements.

Adopted by the Following Vote:

AYES: Cmnmissioners: Tuily, Douglas, - Shockley and Spillotopoulos
NOES: Commissioner Sutherland

ABSENT:  Commissioners Bernhardt and Warren

ABETAINE

Vlowr = e FRALES FLANNING DIREC TOR AND SECRETARY
COUNTY PLANNING COMMISSION OF ALAMEDA COUNTY

-H2-

REEL_

On motion of Supervisor ..o
and apptoved by the followms vott
Ayes: Supervisors ...
Noes: Snpcr\-isors..,.

Lxcused bf IAYskAL: Supervisorg.... ...
THE FOLLOWING RESOLUTION WAS ADOPTED:

AugusL 3, A4
Approved as w Form
HICHARD ). MOORE,

]

APPENDLX E

- IMAGE. |

-

unty Counsel

. Depeay

THE BOARD OF SUPERVISORS OF THE COUNTY OF ALAMEDA, STATE OF CALIFORNIA h

LBext

., Seconded hy Snperv.isor“.u

B -4

Exce11 e

ADOPT SEISMIC SAFETY AND SAFETY ELEMENTS
OF THE ALAMEDA COUNTY GENERAL PLAN

WHEREAS, this Board of Supervisors did receive Resclution Wo. B2-17 from
the County Planning Commission of Alameda County which contained approval pf
and recommendation to this Board for adoption of emendments to the Seismic
Safety and Safety Elements of the Alamede County General Plan; and

WHEREAS, pursuant to the provisions of the Plannlng Law (Title 7 of the
Government Code of the State of California), this Board held public hearings to
consider said amendments to text and maps for the Seismic Safety and Safety
Elements on July 1 and Awgust 5, 1982; and

WHEREAS, this Board did consider the Megative Declaration and related
documents in sald amendment to the elements;

NOW, THEREFORE, BE IT RESOLVED that thie Board of Supervisors does and
hereby adopts said amendwents to the Seismic Safety snd Safety Elements of the
Alameda County General Flan; and

BE IT FURTHER RESOLVED that this Board approves said Negative Declaration;
and

BE IT FURTHER RESOLVED that said Elements shall be reviewed within one
year by the Planning Commission and this Board of Supervilsors.

SAREADA. |
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