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RECOMMENDATION 

Staff recommends the City Council approve a resolution adopting the Association of Bay Area 
Governments (ABAG) multi-jurisdictional report, "Taming Natural Disasters," as the City of 
San Josi's local hazard mitigation plan. 

OUTCOME 

Adoption of the resolution enables the City of San J o d  to compete for federal hazard mitigation 
grants. 

BACKGROUND 

Hazard mitigation is defined as any sustained action taken to reduce or eliminate long-term risk 
to human life and property from hazards. The primary purpose of mitigation planning is to 
systematically identify policies, actions, and tools that can be used to implement those actions. 

Public Law 106-390, known as the Disaster Mitigation Act of 2000 (DMA 2000), amended the 
Robert T. Stafford Disaster Relief and Emergency Services Act. DMA 2000 requires local 
governments to have a hazard mitigation plan, approved by the Federal Emergency Management 
Agency (FEMA), to be eligible to receive Hazard Mitigation Grant Program (HMGP) funds for 
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disasters declared after November 1, 2004. Also affected will be future mitigation project 
funding awarded through the Flood Mitigation Assistance program, the Pre-Disaster Mitigation 
grant programs, and the U.S. Small Business Administration low-interest, pre-disaster, small 
business loan program. 

In order to meet the requirements prescribed by DMA 2000, local governments must prepare a 
single jurisdiction plan or participate in the development of a multi-jurisdictional plan. The 
Association of Bay Area Governments (ABAG) has developed a multi-jurisdictional plan 
entitled, "Taming Natural Disasters." FEMA has approved ABAG's plan as a local hazard 
mitigation plan for the San Francisco Bay Area. 

In order for San JosC to develop a mitigation plan, the City may draft its own single jurisdiction 
plan from scratch or attach strategies as an annex to ABAG's plan. 

ANALYSIS 

The San Francisco Bay Area is subject to various earthquake-related hazards such as ground 
shaking, liquefaction, landslides, fault surface rupture, and tsunamis. The region is also subject 
to wildfires and weather-related hazards such as floods and landslides. The City of San Jose 
seeks to maintain and enhance a disaster-resistant community by reducing the potential loss of 
life, property destruction and environmental degradation from disasters, while accelerating 
economic recovery after a disaster. A hazard mitigation program, as outlined in ABAG's plan, 
helps jurisdictions achieve this goal. 

Because development of a single jurisdiction plan may take as long as two years and often 
requires the help of a consultant to successfully navigate FEMA's requirements, San Jose joined 
with other cities, counties, and special districts in the region to collaborate in preparing ABAG's 
multi-jurisdictional local hazard mitigation plan for the San Francisco Bay Area. To date, more 
than 60 local jurisdictions have decided to participate in ABAG's plan. Each participating 
jurisdiction submits documents to form its own annex to the regional plan. To ensure that the 
City's specific hazards are addressed, the Safety Element of the General Plan, adopted in 1994, 
serves as the foundation for the City of San Jose Annex in the ABAG Plan. 

On February 27,2007 OES hosted a meeting of City departments to explain the annex and 
strategies. These, along with a copy of ABAG's plan, "Taming Natural Disasters," are attached 
for reference. To complete the strategies, staff was asked to rate mitigation programs and 
activities as "High" or "Very High" only if the program or activity was currently listed on the 
department's work plan. 

On March 1,2007, ABAG accepted San Jos6's draft annex and submitted it to FEMA for 
review. On March 19,2007, FEMA notified ABAG of FEMA's preliminary acceptance of San 
Jose's draft annex. FEMA had previously noticed ABAG that San J o d  will lose its eligibility to 
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attach an annex to ABAG's plan if San Josi's final annex, as adopted by Council resolution, is 
not submitted on or before April 22,2007. 

PUBLIC OUTREACHIINTEREST 

a Criteria 1: Requires Council action on the use of public funds equal to $1 million or 
greater. 
(Required: Website Posting) 

a Criteria 2: Adoption of a new or revised policy that may have implications for public 
health, safety, quality of life, or financial/economic vitality of the City. (Required: E- 
mail and Website Posting) 

Criteria 3: Consideration of proposed changes to service delivery, programs, staffing that 
may have impacts to community services and have been identified by staff, Council or a 
Community group that requires special outreach. (Required: E-mail, Website Posting, 
Community Meetings, Notice in appropriate newspapers) 

While none of the above criteria apply, the ABAG report received input and comment from 
representatives of counties, cities, and special districts throughout the San Francisco Bay Area. 
Two widely publicized general assemblies for the public and local agencies, four meetings with 
local agencies on a county-by-county basis, and nearly 100 meetings with agencies and groups 
with special interests ranging from historic preservation and lifeline infrastructure to local 
economies and the environment were held to help develop the ABAG report. 

COORDINATION 

Within the City of San Josi, this proposal has been coordinated with the City Attorney's Office; 
Budget; Airport; Economic Development; Environmental Services; Fire; General Services; 
Housing; Information Technology; Parks, Recreation and Neighborhood Services; Planning, 
Building and Code Enforcement; Police; Public Works; Transportation; and the Redevelopment 
Agency. 

FISCALIPOLICY ALIGNMENT 

San Josi will lose its eligibility to attach an annex to ABAG's plan if San JosC's annex is not 
submitted to ABAG and FEMA on or before April 22,2007. Loss of eligibility will require the 
City to develop its own single jurisdiction plan, a process which may take up to two years. As a 
result, the City will lose its eligibility to apply for annual federal mitigation grants until a single 
jurisdiction plan is complete. Loss of grant funding will have an adverse impact on the City's 
ability to mitigate fires, floods, accidental release of hazardous materials, and other natural and 
human-caused disasters. 
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Resolution No. 65459 

Kimberly Shunk 
Director, Office of Emergency Services 

For questions please contact Kimberly Shunk at 277-4595. 



ATTACHMENT A 

Local Hazard Mitigation Plan ANNEX 
City of San Josh 

Introduction 

The City of San JosC is the largest city in Santa Clara County, California, as well as the largest 
city in the Bay Area, and the third largest city in California. As such, it ranks as the 1 oth largest 
metropolitan area in the United States. The City has a population of 954,000 persons, based on 
the 2000 census.' The City's budget in FY 200612007 was $3.01 billion. The City employs 
6,672 people. The City provides local police and fire services, and administers the Mineta San 
JosC International Airport. However, the City's water is supplied by four separate private retail 
companies (San Jose Water Company, Great Oaks Water Company, San JosC Municipal Water 
Service, and California Water Service Company). 

The Planning Process 

This process of preparing this plan was familiar to the City of San JosC. The City has a Safety 
Element to its General Plan last updated in 1994 that includes a discussion of fire, earthquake, 
flooding, and landslide hazards. The City has just begun a two-year process of updating the 
General Plan that will include updating the Safety Element. In addition, the City routinely 
enforces the requirements of the California Environmental Quality Act (CEQA), which, since 
1988, have required mitigation for identified natural hazards. The City's effort has emphasized 
building on these pre-existing programs and identifying gaps that may lead to disaster 
vulnerabilities in order to work on ways to address these risks through mitigation. 

Many of the activities conducted by the City were fed into the planning process for the multi- 
jurisdictional plan. The City participated in various ABAG workshops and meetings, including 
the general "kick-off' meeting and numerous discussions on regional policy by ABAG's 
Regional Planning Committee and Executive Board. ABAG's current President is Dave Cortese, 
a Councilmember from San JosC. San JosC OES staff also actively participated on ABAG's 
Earthquake and Hazards Outreach Committee that developed the strategies for mitigation of 
hazards to housing and the economy. In addition, the City has provided written and oral 
comments on the multi-jurisdictional plan. Finally, the City provided information on facilities 
that are viewed as "critical" to ABAG. 

Prior to a meeting of key City staff on February 27,2007 general priorities and appropriate City 
departments were identified for participation in the planning process. The meeting on February 
27,2007 included the directors of Office of Emergency Services and Housing and the Chief 
Information Officer (Information Technology); the assistant director of Transportation; the 
deputy directors of General Services and Public Works; two Fire Department deputy chiefs; 
executive staff fiom the Airport and Housing as well as Planning, Building & Code 
Enforcement; and senior staff from Economic Development, Police, Environmental Services, 
Redevelopment Agency, and Emergency Services. With the facilitation of an ABAG 

For complete Census information on this city, see httr~://www.bayareacensus.ca.eov/. 
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representative, the team completed the Infrastructure Mitigation Strategies, agreed to follow up 
sessions between departments with possible joint interests in other mitigation categories and 
identified preliminary budgets and potential funding sources for strategies designated as "High." 
An opportunity for public comment on the final mitigation strategies selected by staff will be 
provided at the City Council meeting on April 10,2007 at which time the resolution adopting the 
plan and strategies will be on the City Council agenda, also. The mitigation strategies will 
become an implementation appendix to the Safety Element when the General Plan is revised in 
2009. 

Hazard and Risk Assessment 

The ABAG multi-jurisdictional Local Hazard Mitigation Plan, to which this is an Annex, lists 
nine hazards that impact the Bay Area. Five are related to earthquakes (faulting, shaking, 
earthquake-induced landslides, liquefaction, and tsunamis) and four are related to weather 
(flooding, landslides, wildfires, and drought). Except for tsunamis, those hazards also impact 
this community. San JosC is impacted by the South Hayward Fault, which directly affects five 
critical facilities in the City. Those facilities are primarily related to the municipal water supply. 

While the City has undertaken a number of general hazard mapping activities since the first 
Safety Element was prepared, most of those maps are less detailed and are not as current as those 
shown on the ABAG website at htt~://quake.abaa.ca.~ov/miti~ation/. However, wildfire and Flood 
Insurance Rate Maps (FIRMS) are the "43" version, so they are, in part, out of date. ABAG 
plans to update those maps as soon as available from FEMA. 

San JosC has had a number of landslides in the hills on the east side of the City, including one 
that damaged 12 homes in 1980. This additional hazard information was included at the City 
Council meeting held on February 28,2005. Eight landslides have occurred in San JosC outside 
of CGS Landslide Zones. 

Information on disasters declared in Santa Clara County can be found at 
htt~://quake.abaa.ca.gov/mitieation/disaster-historv.html 

In the last year, the City has experienced: 
+ Potential flooding due to winter storms in April, 2006. 
+ Record high temperatures compounded by widespread power outages in July 2006. 
+ An increase in the Homeland Security threat advisory level from yellow to orange at 

Mineta San JosC International Airport in August, 2006. 
+ A wildfire in a neighboring community that occurred on a "red flag" day in October, 2006 

and 
+ Record cold temperatures in January, 2007. 

The City examined the hazard exposure of urban land based on the information on ABAG's 
website-at httr,://~uake.abae.ea.~ov~mitipationl~ickdbh2.html. Of the 8 1,260 urban acres in the City: 

+ Earthquake faulting - 902 acres are in a fault study zone identified by the California 
Geological Survey as part of the Alquist-Priolo Earthquake Fault Zoning Act. 
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Earthquake shaking - 59,28 1 acres are in the highest two categories of shaking potential, 
in large part because the Hayward Fault runs next to the eastern portion of the City and the 
San Andreas Fault runs near the western portion of the City. 
Earthquake-induced landslides - the California Geological Survey has completed mapping 
of 93% of San JosC's urban land, identifying 3,336 acres within landslide hazard study 
zones. The remaining areas are being mapped at this time and will be incorporated into 
updates of San Jose's LHMP annex. 
Earthquake liquefaction - 59,467 urban acres are in areas of moderate, high, or very high 
liquefaction susceptibility. 
Tsunamis - Tsunamis, in general, are a hazard to coastal areas. There is one poorly 
documented historic example of a tsunami impacting San Jose when a person drowned in 
the area that is now Alviso. However, the hazard is relatively low. If a 42-foot wave 
entered the Golden Gate (the wave height being used for the tsunami evacuation maps 
currently being prepared), the wave would only be 10% as large in Alviso, or 4.2 feet. 
The probability of such a wave has not been determined, but it is believed to be quite low 
- much lower than for an earthquake impacting the City. As of November, 2006, State 
OES awarded a grant to do further mapping and probability analysis for San Francisco 
Bay. (See page 48 and 49 of the MJ-LHMP for more information.) 
Flooding - 1 1,946 urban acres are in the 100-year flood plain, while an additional 930 
urban acres are in the 500-year flood plain and other flood-prone areas. 
Landslides - 1,540 urban acres are in areas of existing landslides. 
Wildfires - 3,470 urban acres are subject to high, very high, or extreme wildfire threat 
(because of the urban nature of the City), but 11,547 in the non-urban areas are subject to 
this threat (40.5% of the non-urban acres in the City). In addition, 27,028 urban acres are 
in wildland-urban interface (WUI) threat areas, while 5,437 non-urban acres are in this 
WUI area. The authors of the Wildland-Urban-Interface Threat Map at the California 
Department of Forestry and Fire Protection have determined that an error was made in 
designating some of the low-lying areas near the Bay as having a "Wildland-Urban- 
Interface Threat." ABAG and the City of San JosC will continue to work with CDF to 
ensure that future maps resolve this issue. 
Dam Inundation - 32,438 urban acres are subject to dam inundation. 
Drought - all 8 1,260 acres are subject to drought. 

The City also examined the hazard exposure of infrastructure based on the information on 
ABAG's website at httr>://auake.abae.ca.eov/miti~ation/~ickdbh2.html. Of the 2,571 miles of 
roadway in the City (as identified by ABAG's GIs in 2004), 
+ Earthquake faulting - 22 miles of roadway are in a fault study zone identified by the 

California Geological Survey as part of the Alquist-Priolo Earthquake Fault Zoning Act. 
+ Earthquake shaking - 1,874 miles of roadway are in the highest two categories of shaking 

potential. 
+ Earthquake-induced landslides - the California Geological Survey has completed mapping 

of 93% of San Jose's urban land. A total of 77 miles of roadway are in this zone. 
However, 30 miles of roadway have not yet been mapped. The remaining areas are being 
mapped at this time and will be incorporated into updates of San JosC's LHMP annex. 

+ Earthquake liquefaction - 1,936 miles of roadway are in areas of moderate, high, or very 
high liquefaction susceptibility. 
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+ Tsunamis - See the discussion under land use. 
+ Flooding - 353 miles of roadway are in the 100-year flood plain, while an additional 41 

miles are in other flood-prone areas. 
+ Landslides - 36 miles of roadway within San Jose's sphere of influence (including county 

pockets) are in areas of existing landslides. 
+ Wildfires - 86 miles of roadway are subject to high, very high, or extreme wildfire threat, 

while 789 miles of roads are in wildland-urban interface threat areas. 
+ Dam Inundation - 991 miles of roadway are in an area subject to dam inundation. 
+ Drought - while drought is not a direct hazard for roadways, heat waves and low humidity 

can affect road integrity. The entire City is subject to drought and heat. 

Finally, the City examined the hazard exposure of critical health care facilities, schools, and city- 
owned buildings based on the information on ABAGYs website at 
htt~://auake.abag.ca.gov/mitigation/~ickcrit.html. Of the 205 critical facilities owned by the City, 

+ Earthquake faulting - 5 facilities owned by the City are in a fault study zone identified by 
the California Geological Survey as part of the Alquist-Priolo Earthquake Fault Zoning 
Act. 

+ Earthquake shaking - 175 are in the highest two categories of shaking potential. 
+ Earthquake-induced landslides - the California Geological Survey has completed mapping 

of 93% of San Jose's urban land. A total of 2 facilities owned by the City are in this zone. 
However, 5 facilities are in areas that have not yet been mapped. The remaining areas are 
being mapped at this time and will be incorporated into updates of San Jose's LHMP 
annex. 

+ Earthquake liquefaction - 163 facilities owned by the City are in areas of moderate, high, 
or very high liquefaction susceptibility, four schools are located in these areas. 

+ Tsunamis - See the discussion under land use. 
+ Flooding - 50 City-owned facilities are in the 100-year flood plain, while an additional 2 

facilities are in other flood-prone areas. 
+ Landslides -three City-owned facilities are in areas of existing landslides. 
+ Wildfires - seven City-owned critical facilities are subject to high, very high, or extreme 

wildfire threat, while 78 City-owned facilities are in wildland-urban interface threat areas. 
+ Dam Inundation - 99 City-owned critical facilities are in an area subject to dam 

inundation. 
+ Drought - Drought will not affect City-owned buildings directly. However, the City's 

Environmental Services Department provides water to 10% of its population. 

A total of seven properties have had repetitive flood losses resulting in 19 claims totaling 
$154,000. Of these properties, six are in the 100-year flood plain, while one is outside of this 
area. For additional information, see the information at 
httr,://auake.abag.ca.gov/mitieation/~icMood.html. 

The City plans to continue to work with ABAG to improve the risk assessment information 
being compiled by ABAG on unreinforced masonry buildings and soft-story apartments located 
in the City. 

Drought, though a potential problem in the City, is not fully assessed. The City will work with 
ABAG and various water supply agencies on this issue. 
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The City plans to continue to work with ABAG to develop specific information about the kind 
and level of damage to buildings, infrastructure, and critical facilities which might result from 
any of the hazards previously noted. 

As these impacts are not fully developed, the City has reviewed the hazards identified and ranked 
the hazards based on past disasters and expected future impacts. The conclusion is that 
earthquakes (particularly shaking), flooding, wildfire, landslides (including unstable earth) and 
hazardous material incidents (as the result of natural occurrences) pose a significant risk for 
potential loss. 

Mitigation Activities and Priorities 

As a participant in the ABAG multi-jurisdictional planning process, City of San JosC staff helped 
in the development and review of the comprehensive list of mitigation strategies in the overall 
multi-jurisdictional plan. The list was discussed at a meeting of the key City staff on February 
27,2007 as described above under The Planning Process. All mitigation strategies were 
reviewed and tentative decision-making regarding priorities reflected a variety of criteria and not 
simply an economic cost-benefit analysis. This process was carried out in subsequent choices 
regarding priorities, also. Prioritization criteria included technical and administrative feasibility, 
political acceptability, social appropriateness, legal and economic soundness, sensitivity to 
environmental harm, and community heritage. 

Over time, the City is committed to developing better hazard and risk information for use in 
making trades-offs. City staff recognizes that while we cannot create a disaster-proof 
community, we can - and are committed - to creating a disaster-resistant one. In addition, many 
of the strategies are existing City programs. 

These draft priorities were submitted to the City Manager for review. Final priorities will be 
submitted to the City Council on April 10,2007. The public will be provided with an 
opportunity to comment on the final priorities. The final strategies (as shown in the attached 
Table) will become an Implementation Appendix to the City's Safety Element. 

In addition, the City examined the hazard exposure information to City-owned critical facilities 
supplied by ABAG. The City has determined that the combination of construction type, age, and 
shaking exposure to Fire Station No. 2 is significant. This station will be retrofitted through a 
Public Safety Bond allocation starting in the summer of 2007 with completion expected in the 
summer of 2008. 

The Plan Maintenance and Update Process 

The City Manager's Office will ensure that monitoring of this Annex will occur. The plan will 
be monitored on a continuing basis. However, major disasters that may affect our community, 
legal changes, notices from ABAG as the lead agency in this process, and other triggers will be 
used to initiate more frequent review. Finally, the Annex will be a discussion item on the agenda 
of the meeting of City department heads annually. At that meeting, department heads will focus 
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on evaluating the Annex in light of technological and political changes during the past year or 
other significant events. This group will be responsible for determining if the plan should be 
updated. 

The City of San JosC is committed to reviewing and updating this plan annex at least once every 
five years, as required by the Disaster Mitigation Act of 2000. The City Planning Director will 
contact ABAG four years after this plan is approved to ensure that ABAG intends to undertake 
the plan update process. If so, the City again anticipates participating in the multi-jurisdictional 
plan. If ABAG is unwilling or unable to act as the lead agency in the multi-jurisdictional effort, 
other agencies will be contacted, including the County's Office of Emergency Services. Counties 
should then work together to identify another regional forum for developing a multi- 
jurisdictional plan. 

The public will continue to be involved whenever the plan is updated and as appropriate during 
the monitoring and evaluation process. Prior to adoption of updates, the City will provide the 
opportunity for the public to comment on the updates. A public notice will be posted prior to the 
meeting to announce the comment period and meeting logistics. 
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BACKGROUND 

The purpose of this Local Hazard Mitigation Plan document is to serve as a catalyst for 
a dialog on public policies needed to mitigate the natural hazards that affect the San 
Francisco Bay Area. 

The overall strategy is to use this multi-jurisdictional effort to not only maintain and 
enhance the disaster resistance of our region, but also to fulfill the requirements of the 
Disaster Mitigation Act of 2000 for all local governments to develop and adopt this type 
of plan. 

For purposes of this plan, local governments include not only the cities and counties of 
our region, but also special districts with elected boards. 

For information complete information on ABAG's Local Hazard Mitigation Planning 
Effort, including interactive hazard mapping and risk assessment, see our Internet site 
at: http://quake. abag.ca.gov/mitigation 

ABAG Publication Number: P05001EQK 
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Our Challenge 

The San Francisco Bay Area is in a spectacular region with valleys and ridges, views and access 
to rivers, the ocean, and the Bay, and a mild climate. It is also home to 7 million people and has 
a $400 billion economy1. 

But many of those ridges and valleys have been formed by active earthquake faults that can 
generate devastating shaking and ground failures. The typically mild climate is subject to 
occasional winter storms leading to landslides in the hills and flooding of the valleys. During the 
fire season, typically from May through November, the region is subject to periods of Diablo 
Winds bringing high temperatures, gusting winds, and low humidity. Tinder-dry trees, brush, 
and grasslands are subject to fires that can become catastrophic on the edges of urban 
development. Given an increasingly mobile population, our citizens and crops are subject to 
disease epidemics. Natural disasters can lead to secondary events that are disasters in 
themselves, including hazmat releases and dam failures. During the period from 1950 - 2000, all 
or part of the Bay Area was subjected to 56 disasters, or about a third of the 18 1 occurring in the 
entire State of California during that time2. 

These hazards are not new, and neither are the risks to lives, property, the environment, and our 
economy. Bay Area local governments, together with private utilities and the state, have created 
programs and regulations that are as creative and comprehensive as any region in the world. 

Overall Goal 

To maintain and enhance a disaster-resistant region by reducing the potential loss of life, 
property damage, and environmental degradation from natural disasters, while accelerating 
economic recovery from those disasters. 

We need to continue to work to reduce and avoid risks from natural hazards to protect lives, 
property, the environment, and our economy. 

This natural hazard mitigation plan is a joint effort by the cities, counties, and special districts in 
the Bay Area to build a more disaster-resistant region. We recognize that disasters do not respect 
the boundaries between our individual jurisdictions and have worked together to identify our 
hazards, assess our risks, and develop this goal, eight commitments, and a comprehensive list of 
strategies (or actions) to mitigate the identified risks. 

We view this plan as a shared mental model of our overall goal, commitments, and mitigation 
actions. We can no longer afford random acts ofpreparedness and mitigation. 

Fassinger and others, 2003 - ABAG9s Projections 2003. Economy is based on annual Gross Regional Product 
(GRP). 

California Governor's Office of Emergency Services database of disasters and major states of emergencies. 
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Commitments 

The overall goal is being addressed by asking all local governments in the Bay Area to adopt 
formal resolutions in support of the following eight commitments areas. These commitments 
are not organized by hazard, but by the types of services supplied either directly, or indirectly, by 
local governments. With this organization, each of the Bay Area's cities and counties should 
find ways to address these major commitments by reducing identified risks. In addition, the Bay 
Area's special districts can address many of these commitments, depending on the role and 
responsibilities of that district. Together, we are committed to increasing the disaster 
resistance of the infrastructure, health, housing, economy, government services, education, 
environment, and land use systems in the Bay Area. 

1. Infrastructure 
Bay Area transportation and utility facilities and networks are vital lifelines during and following 
disasters, as well as in the functioning of our region and its economy. 

2. Health 
Bay Area facilities, networks, and systems providing care of sick and those with special needs 
need to be resilient after disasters for these systems will need to care for additional injured at the 
same time as those currently cared for are stressed. 

3. Housing 
Bay Area residents need to have safe and disaster-resistant housing that is architecturally diverse 
and serves a variety of household sizes and incomes. 

4. Economy 
Safe, disaster-resilient, and architecturally diverse downtown commercial areas, business and 
industrial complexes, and office buildings are essential to the overall economy of the Bay Area. 

5. Government Services 
Bay Area city and county governments, as well as community services agencies, provide 
essential services during and immediately following disasters, as well as critical functions during 
recovery, that need to be resistant to disasters. 

6. Education 
Safe and disaster-resistant school, education, and childcare-related facilities are critical to the 
safety of our children, as well as to the quality of life of Bay Area families. 

7. Environment 
Disaster resistance needs to further environmental sustainability, reduce pollution, strengthen 
agriculture resiliency, and avoid hazardous material releases in the Bay Area. 

8. Land Use 
Land use change needs to be accompanied by a respect for hazardous areas and facilities, as well 
as recognize the interconnected nature of the Bay Area. 
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Implementation Strategies 

Background on Implementation Strategy Organization 

The implementation strategies, or action items, are listed under the eight major commitments 
identified on the previous page, rather than by hazard. As stated in the previous section, with 
this organization, each of the Bay Area's cities and counties should find ways to address these 
major commitments by reducing identified risks. In addition, the Bay Area's special districts can 
address many of these commitments, depending on the role and responsibilities of that district. 

Any scheme to identify a comprehensive list of potential strategies is bound to have some 
overlaps. This list is no exception. Because those ideas listed under housing and economy have 
at their core the relationship between government and the people who live and work in their 
jurisdictions, there is overlap. City and counties, as well as special districts handling lifelines 
and schools, have buildings that are critical to their functioning, so there is duplication in the 
discussion of these issues. 

Most of the strategies listed are clearly within the definition of "hazard mitigation,'' that is, 
"any action taken to reduce or eliminate the long-term risk to human life and property from 
natural hazards. '' The strategies address all of the hazards identified when performing the risk 
assessment work described in Appendix C. In addition, there are four notable areas where we 
have "pushed" this definition. 

+ The first is in the area of public education. Author Stephen Flynn notes in his 2004 book4 in a plea for 
greater public education following 911 1 that federal "security officials often act as though members of the 
American public are either potential recruits for an easily panicked mob or a passive part of a haystack 
that must constantly be sifted through to find terrorist needles." The Bay Area learned this lesson twelve 
years earlier in 1989 as a result of the Loma Prieta earthquake. People who live and work in our region 
also need to understand our hazards so that they can take appropriate mitigation measures in their homes, 
schools, and work places. 

+ Second, we have included under Government Services several ideas to "Maintain and Enhance Local 
Government's Emergency Response and Recovery Capacity." These ideas have been included because 
we believe that many go well beyond the traditional response activities of city and county police and fire 
services. 

+ Several strategies are drafted so that they apply to natural - and security - hazards, such as the mitigation 
of disasters resulting from weapons of mass destruction. Hazmat releases and dam failures due to 
flooding, earthquakes, or terrorism have some similar impacts and therefore some similar mitigation 
strategies. Some methods of combating "common" crime and violence may deter major terrorist actions. 

+ Finally, the strategies dealing with health, both under the Health commitment, as well as sprinkled 
elsewhere in this document, have traditionally been funded by the Centers for Disease Control and 
Prevention (CDC), rather than FEMA. They also may involve the use of the National Disaster Medical 
System under U.S. Health and Human Services (including both uniformed and non-uniformed medical 
personnel under the U.S. Surgeon General). We view this Local Hazard Mitigation Plan, while a 
requirement of the Disaster Mitigation Act of 2000 being administered by FEMA, as an opportunity to 
build administrative bridges in the public health field. For example, local government actions to deal 
with managing "natural" deadly pathogens such as SARS, AIDS, West Nile, and mad cow disease in an 
increasingly mobile world can also assist in the response to bioterrorism. 

Stafford Act (44 CFR 206:401) 
Flynn, Stephen. 2004. America the Vulnerable: How Our Government Is Failing to Protect Us from Terrorism. 

HarperCollins Publishers, New York, page 160. 
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S t a t u s  and Priorities 

For each of the following potential mitigation strategies, local governments have been asked to 
choose their own priority for this strategy. The priorities in each of these local government 
Annexes were selected based on: 

+ ' the level of hazards identified in Appendix C, 
+ the Bay Area preliminary risk assessment conducted and described in Appendix C, 
+ supplementary hazard and risk assessment information developed by ABAG for each 

local government on the interactive internet site http://quake.abag;.ca.aov/mitig;ation, and 
+ any specific studies conducted by the local government and included in that local 

government's Annex to this plan. 

The priorities for each local government participating in this multi-jurisdictional plan are in that 
local government's Annex to this plan. 

[ ] Existing program 
Responsible agency or department 
Provide ordinance or resolution number, if applicable 

[ ] Very High priority - to be adopted by local government immediately 
Responsible agency or department 

[ ] High priority - to be adopted by local government as soon as funding and resources allow 
Agency responsible for seeking and administering funding 
Sources of potential funding 
Estimated amount of funding needed 

[ ] Moderate priority - will be adopted by local government as funding and resources allow 

[ ] Under study 
Responsible agency or department 
Provide estimated date of completion 

[ ] Not applicable, not appropriate, or not cost effective 

[ ] Not yet considered 

This list is a "work in progress." It will expand and change over time, hopefully becoming as 
dynamic as the restless earth whose hazards demand our attention. It is not meant to discourage 
local experimentation with alternative strategies. Rather, it is meant to be a list of both common 
and innovative practices. In addition, local governments choosing to reword specific strategies 
to meet their local needs, or to be more specific in their strategies, are encouraged to do so. 

Some of the strategies will not be appropriate for some jurisdictions, but all jurisdictions should 
be able to address the general commitments with identifiable actions. Valid risk management 
requires a careful weighing of the advantages and disadvantages of action. Thus, while some 
strategies may be appropriate for some jurisdictions, those same strategies may not be 
appropriate or may not be cost effective for others. Over time, we are committed to developing 
better hazard and risk information to use in making those trade-offs. We are not trying to create 
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a disaster-proof region, but a disaster-resistant one. Finally, the cost of strategies varies greatly. 
Some of the most cost-effective relate to building and maintaining partnerships, not buildings. 

Following approval of this plan by FEMA, ABA G will include the comprehensive strategies 
identified by all of these local governments Annexes as an interactive searchable database on 
that same internet site at http://quake.aba~.ca.~ov/mitigation This interactive capability should 
begin to assist the California Office of Emergency Services in its efforts to monitor the 
effectiveness of this Local Hazard Mitigation Plan. For example, since this list of strategies has 
been conceived as a comprehensive list of "best practices," strategies given relatively lower 
priorities by most local governments might be viewed as a multi-jurisdictional weakness, while 
those utilized and given a relatively high priority by most local governments might be viewed as 
a multi-jurisdictional strength. 

Decisions on those strategies utilized and given a relatively high priority have been based on a 
variety of criteria, not simply on an economic cost-benefit analysis. These criteria include being 
technically and administratively feasible, politically acceptable, socially appropriate, legal, 
economically sound, and not harmful to the environment or our heritage. 

Scope of Mitigation Strategies -New and Existing Development 

Not only are the mitigation strategies have been designed to cover all of the hazards identified 
during the development of the natural hazard risk assessment for the plan as described in 
Appendix C, but the strategies also are designed to apply to existing development, new 
development, and even land use planning. For example, many of the strategies in infrastructure, 
housing, and economy focus on existing buildings, while many of those in land use focus on new 
development and general land use planning. 

1. Infrastructure (INFR) 

Bay Area transportation and utility facilities and networks are vital lifelines during and following 
disasters, as well as in the functioning of our region and its economy. 

INFR-a. Multi-hazard 
1) Assess the vulnerability of critical facilities designated by lifeline operators5 to 

damage in natural disasters or security threats, including facilities owned outside 
of the Bay Area that can impact service delivery within the region. 

2) Comply with State of California and federal requirements to assess the 
vulnerability of dams to damage from earthquakes, seiches, landslides, 
liquefaction, or security threats. 

3) Encourage the cooperation of utility system providers and cities, counties, and 
other special districts to develop strong and effective mitigation strategies for 
infrastructure systems and facilities. 

4) Retrofit or replace critical lifeline facilities and/or their backup facilities that are 
shown to be vulnerable to damage in natural disasters. 

Lifeline agencies, departments, and districts are those that operate transportation and utility facilities and networks. 
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5) Support and encourage efforts of other (lifeline) agencies as they plan for and 
arrange financing for seismic retrofits and other disaster mitigation strategies. 
(For example, a city might pass a resolution in support of a transit agency's 
retrofit program.) 

6) Plan for speeding the repair and functional restoration of lifeline systems through 
stockpiling of shoring materials, temporary pumps, surface pipelines, portable 
hydrants, and other supplies, such as those available through the Water Agency 
Response Network (WARN). 

7) Engage in, support, andlor encourage research by others on measures to further 
strengthen transportation, water, sewer, and power systems so that they are less 
vulnerable to damage in disasters. 

8) Pre-position emergency power generation capacity (or have rentalllease 
agreements for these generators) in critical buildings of cities, counties, and 
special districts to maintain continuity of government and services. 

9) Have back-up emergency power available for critical intersection traffic lights. 
10) Develop unused or new pedestrian rights-of-way as walkways to serve as 

additional evacuation routes (such as fire roads in park lands). 
11) Coordinate with PG&E and others to investigate ways of minimizing the 

likelihood that power interruptions will adversely impact vulnerable communities, 
such as the disabled and the elderly. 

12) Encourage replacing aboveground electric and phone wires and other structures 
with underground facilities, and use the planning-approval process to ensure that 
all new phone and electrical utility lines are installed underground. 

13) Coordinate with the State Division of Safety of Dams to ensure an adequate 
timeline for the maintenance and inspection of dams, as required of dam owners 
by State law. 

14) Encourage communication between State OES, FEMA, and utilities related to 
emergencies occurring outside of the Bay Area that can affect service delivery in 
the region. 

15) Ensure that transit operators, private ambulance companies, cities, and/or counties 
have mechanisms in place for medical transport during and after disasters that 
take into consideration the potential for reduced capabilities of roads following 
these same disasters. 

16) Effectively utilize the Transportation Management Center (TMC), the staffing of 
which is provided by Caltrans, the CHP and MTC. The TMC is designed to 
maximize safety and efficiency throughout the highway system. It includes the 
Emergency Resource Center (ERC) which was created specifically for primary 
planning and procedural disaster management. 

INFR-b. Earthquakes 
1) Expedite the funding and retrofit of seismically-deficient city- and county-owned 

bridges and road structures by working with Caltrans and other appropriate 
governmental agencies. 

2) Establish a higher priority for funding seismic retrofit of existing transportation 
and infrastructure systems (such as BART) than for expansion of those systems. 
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3) Include "areas subject to high ground shaking, earthquake-induced ground failure, 
and surface fault rupture" in the list of criteria used for determining a replacement 
schedule for pipelines (along with importance, age, type of construction material, 
size, condition, and maintenance or repair history). 

4) Install specially-engineered pipelines in areas subject to faulting, liquefaction, 
earthquake-induced landsliding, or other earthquake hazard. 

5) Replace or retrofit water-retention structures that are determined to be structurally 
deficient. 

6) Install portable facilities (such as hoses, pumps, emergency generators, or other 
equipment) to allow pipelines to bypass failure zones such as fault rupture areas, 
areas of liquefaction, and other ground failure areas (using a priority scheme if 
funds are not available for installation at all needed locations). 

7) Install earthquake-resistant connections when pipes enter and exit bridges. 
8) Comply with all applicable building and fire codes, as well as other regulations 

(such as state requirements for fault, landslide, and liquefaction investigations in 
particular mapped areas) when constructing or significantly remodeling 
infrastructure facilities. 

9) Clarify to workers in critical facilities and emergency personnel, as well as to 
elected officials and the public, the extent to which the facilities are expected to 
perform only at a life safety level (allowing for the safe evacuation of personnel) 
or are expected to remain functional following an earthquake. 

10) Examine the feasibility of developing a water-borne transportation "system" - 
comprised mainly of relatively inexpensive barges - across the Bay for use in the 
event of major earthquakes. Implementation of such a system could prove 
extremely useful in the event of structural failure of either the road-bridge systems 
or BART and might serve as an adjunct to existing transportation system elements 
in the movement of large numbers of people and/or goods. 

INFR-c. Wildfire 
1) Ensure a reliable source of water for fire suppression (meeting acceptable 

standards for minimum volume and duration of flow) for existing and new 
development. 

2) Develop a coordinated approach between fire jurisdictions and water supply 
agencies to identify needed improvements to the water distribution system, 
initially focusing on areas of highest wildfire hazard. 

3) Develop a defensible space vegetation program that includes the clearing or 
thinning of (a) non-fire resistive vegetation within 30 feet of access and 
evacuation roads and routes to critical facilities, or (b) all non-native species (such 
as eucalyptus and pine, but not necessarily oaks) within 30 feet of access and 
evacuation roads and routes to critical facilities. 

4) Ensure all dead-end segments of public roads in high hazard areas have at least a 
"T" intersection turn-around sufficient for typical wildland fire equipment. 

5) Enforce minimum road width of 20 feet with an additional 10-foot clearance on 
each shoulder on all driveways and road segments greater than 50 feet in length in 
wildfire hazard areas. 
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6) Require that development in high fire hazard areas provide adequate access roads 
(with width and vertical clearance that meet the minimum standards of the Fire 
Code or relevant local ordinance), onsite fire protection systems, evacuation 
signage, and fire breaks. 

7) Ensure adequate fire equipment road or fire road access to developed and open 
space areas. 

8) Maintain fire roads and/or public right-of-way roads and keep them passable at all 
times. 

INFR-d. Flooding 
1) Conduct a watershed analysis of runoff and drainage systems to predict areas of 

insufficient capacity in the storm drain and natural creek system. 
2) Develop procedures for performing a watershed analysis to look at the impact of 

development on flooding potential downstream, including communities outside of 
the jurisdiction of proposed projects. 

3) Conduct a watershed analysis at least once every three years. 
4) Assist, support, and/or encourage the U.S. Army Corp of Engineers, various 

Flood Control and Water Conservation Districts, and other responsible agencies 
to locate and maintain funding for the development of flood control projects that 
have high cost-benefit ratios (such as through the writing of letters of support 
and/or passing resolutions in support of these efforts). 

5) Pursue funding for the design and construction of storm drainage projects to 
protect vulnerable properties, including property acquisitions, upstream storage 
such as detention basins, and channel widening with the associated right-of-way 
acquisitions, relocations, and environmental mitigations. 

6) Continue to repair and make structural improvements to storm drains, pipelines, 
and/or channels to enable them to perform to their design capacity in handling 
water flows as part of regular maintenance activities. 

7) Continue maintenance efforts to keep storm drains and creeks free of obstructions, 
while retaining vegetation in the channel (as appropriate), to allow for the free 
flow of water. 

8) Enforce provisions under creek protection, stormwater management, and 
discharge control ordinances designed to keep watercourses free of obstructions 
and to protect drainage facilities to confirm with the Regional Water Quality 
Control Board's Best Management Practices. 

9) Develop an approach and locations for various watercourse bank protection 
strategies, including for example, (I) an assessment of banks to inventory areas 
that appear prone to failure, (2) bank stabilization, including installation of rip 
rap, (3) stream bed depth management using dredging, and (4) removal of out-of- 
date coffer dams in rivers and tributary streams. 

10) Use reservoir sediment removal as one way to increase storage for both flood 
control and water supply. 

1 1) Elevate critical bridges affected by flooding to increase stream flow and maintain 
critical access and egress routes. 
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12) Provide a mechanism to expedite the repair or replacement of levees that are 
vulnerable to collapse from earthquake-induced shaking or liquefaction, rodents, 
and other concerns, particularly those protecting critical infrastructure. 

13) Ensure that utility systems in new developments are constructed in ways that 
reduce or eliminate flood damage. 

14) Determine whether or not wastewater treatment plants are protected from floods, 
and if not, investigate the use of flood-control berms to not only protect from 
stream or river flooding, but also increasing plant security. 

15) Work cooperatively with water agencies, flood control districts, Caltrans, and 
local transportation agencies to determine appropriate performance criteria for 
watershed analysis. 

16) Work for better cooperation among the patchwork of agencies managing flood 
control issues. 

17) Work cooperatively with upstream communities to monitor creek and watercourse 
flows to predict potential for flooding downstream. 

INFR-e. Landslides 
1) Include "areas subject to ground failure" in the list of criteria used for determining 

a replacement schedule (along with importance, age, type of construction 
material, size, condition, and maintenance or repair history) for pipelines. 

2) Establish requirements in zoning ordinances to address hillside development 
constraints in areas of steep slopes that are likely to lead to excessive road 
maintenance or where roads will be difficult to maintain during winter storms due 
to landsliding. 

INFR-f. Building Reoccupancy 
1) Ensure that critical buildings owned or leased by special districts or private utility 

companies participate in a program similar to San Francisco's Building 
Occupancy Resumption Program (BORP). The BORP program permits owners 
of buildings to hire qualified structural engineers6 to create facility-specific post- 
disaster inspection plans and allows these engineers to become automatically 
deputized as CityICounty inspectors for these buildings in the event of an 
earthquake or other disaster. This program allows rapid reoccupancy of the 
buildings. 

INFR-g. Public Education 
1) Provide materials to the public related to planning for power outages. 
2) Provide materials to the public related to family and personal planning for delays 

due to traffic or road closures. 
3) Provide materials to the public related to coping with reductions in water supply 

or contamination of that supply. 
4) Provide materials to the public related to coping with disrupted storm drains, 

sewage lines, and wastewater treatment. 

A qualified structural engineer is a California licensed structural engineer with relevant experience. 
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5) Facilitate andlor coordinate the distribution of materials that are prepared by 
others, such as by placing materials in city or utility newsletters, or on community 
access channels, as appropriate. 

2. Health (HEAL) 

Bay Area facilities, networks, and systems providing care of sick and those with special needs 
need to be resilient after disasters for these systems will need to care for additional injured at the 
same time as those currently cared for are stressed. 

HEAL-a. Hospitals and Other Critical Health Care ~acilities' 
1) Work with critical health care facilities operators to ensure that critical facilities 

are structurally sound and have nonstructural systems designed to remain 
functional following disasters (as required for acute-care hospitals for earthquakes 
by State law). 

2) Encourage hospitals to work with the California Office of Statewide Health 
Planning and Development (OSHPD) to formalize arrangements with structural 
engineers to report to the hospital, assess damage, and determine if the buildings 
can be reoccupied. The program should be similar to San Francisco's Building 
Occupancy Resumption Program (BORP) that permits owners of buildings to hire 
qualified structural engineers to create building-specific post-disaster inspection 
plans and allows these engineers to become automatically deputized as inspectors 
for these buildings in the event of an earthquake or other disaster. OSHPD, rather 
than citylcounty building departments, has the authority and responsibility for the 
structural integrity of hospital structures. 

3) Ensure health care facilities are adequately prepared to care for victims with 
respiratory problems related to smoke andlor particulate matter inhalation. 

4) Ensure these health care facilities have the capacity to shut off outside air and be 
self-contained. 

5) Ensure that hospitals and other major health care facilities have auxiliary water 
and power sources. 

6) Work with health care facilities to institute isolation capacity should a need for 
them arise following a communicable disease epidemic. 

7) Develop printed materials, utilize existing materials (such as developed by FEMA 
and the American Red Cross), conduct workshops, and/or provide outreach 
encouraging employees of these critical health care facilities to have family 
disaster plans and conduct mitigation activities in their own homes. 

7 Critical care facilities include hospitals, long-term care, primary care, or specialty clinics (such as dialysis clinics), 
home health agencies, or hospices. 
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HEAL-b. Ancillary Health-Related ~ac i l i t i e s~  
1) Work with State of California licensing agencies to identify these ancillary 

facilities in your community. 
2) Encourage ancillary facility operators to develop disaster mitigation plans. 
3) Encourage ancillary facility operators to create, maintain, and/or continue 

partnerships with local governments to develop response and recovery plans. 

HEAL-c. Environmental Health 
1) Create andlor participate in discussion forums for food and health personnel, 

including, for example, medical professionals, veterinarians, plant pathologists, 
and citylcounty environmental health officers to develop safety, security, and 
response strategies for food supply contamination. 

HEAL-d. Interface with National and State Health Care Initiatives 
1) Designate locations for the distribution of antibiotics to large numbers of people 

should the need arise, as required to be included in each county's Strategic 
National Stockpile Plan. 

2) Train appropriate personnel to understand that the Metropolitan Medical 
Response System (MMRS) cities in your area. For example, Oakland and 
Fremont are the MMRS cities in Alameda County. MMRS cities are those cities 
that are provided with additional federal funds for organizing, equipping, and 
training groups of local fire, rescue, medical, and other emergency management 
personnel. 

3) Train appropriate personnel to know if any National Disaster Medical System 
(NDMS) uniformed or non-uniformed personnel are within one-to-four hours of 
your community. These federal resources include veterinary, mortuary, and 
medical personnel. 

4) Train appropriate personnel to know to utilize the State of California Department 
of Health Services laboratory in Richmond for confirmation of biological agents 
and Department of Defense laboratories in Berkeley (Lawrence Berkeley National 
Laboratory) or Livermore (Lawrence Livermore National Laboratory and Sandia) 
for confirmation of radiological agents. 

3. Housing (HSNG) 

Bay Area residents need to have safe and disaster-resistant housing that is architecturally diverse 
and serves a variety of household sizes and incomes. 

HSNG-a. Multi-Hazard 
1) Be aware of past problems of inadequate hazard disclosure and work with real 

estate agents to improve enforcement of real estate disclosure requirements for 
those hazards covered by this plan, for example, by making those agents and the 

- 

Ancillary health care facilities include pharmacies, private offices of health care providers (such as doctors, 
dentists, ophthalmologists, psychologists, and alternative medical care givers), retail sales offices for health care 
devices (such as optometric, auditory, or prosthetic devices), laboratories, and offices of the private non-profit 
agencies services clients. 
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disclosure firms aware of the hazard maps incorporated in this plan and available 
on the ABAG web site at http://quake.abag.ca.gov/mitigation, as well as locally 
developed maps. 

2) Create incentives for owners of historic or architecturally significant buildings to 
undertake mitigation to levels that will minimize the likelihood that these 
buildings will need to be demolished after a disaster, particularly if those 
alterations conform to the federal Secretary of the Interior's Guidelines for 
Rehabilitation. 

HSNG-b. Single-Family Homes Vulnerable to Earthquakes 
1) Utilize or recommend adoption of a retrofit standard that includes standard plan 

sets and construction details for voluntary bolting of homes to their foundations 
and bracing of outside walls of crawl spaces ("cripple" walls), such as that being 
developed by a committee representing the East Bay-Peninsula-Monterey 
Chapters of the International Code Council (ICC), California Building Officials 
(CALBO), the Structural Engineers Association of Northern California 
(SEAONC), the Northern California Chapter of the Earthquake Engineering 
Research Institute (EERI-NC), and ABAG's Earthquake Program. 

2) Require engineered plan sets for retrofitting of heavy two-story homes with living 
areas over garages, as well as for split level homes, until standard plan sets and 
construction details become available. 

3) Require engineered plan sets for retrofitting of homes on 'steep hillsides. 
4) Encourage local government building inspectors to take classes on a periodic 

basis (such as the FEMA-developed training classes offered by ABAG) on 
retrofitting of single-family homes. 

5) Encourage private retrofit contractors and home inspectors doing work in your 
area to take retrofit classes on a periodic basis (such as the FEMA-developed 
training classes offered by ABAG) on retrofitting of single-family homes. 

6) Conduct demonstration projects on common existing housing types demonstrating 
structural and nonstructural mitigation techniques as community models for 
earthquake mitigation. 

7) Provide retrofit classes or workshops for homeowners. 
8) Establish tool-lending libraries with common tools needed for retrofitting for use 

by homeowners with appropriate training. 
9) Provide financial incentives to owners of applicable homes to retrofit. 

HSNG-c. ~ o f t - ~ t o r y ~  Multifamily Residential Structures Vulnerable to Earthquakes 
1) Require engineered plan sets for voluntary or mandatory soft-story retrofits until a 

standard plan set and construction details become available. 

A condition in which the building has far less stiffness in its lowest story than in upper stories, often due to 
multiple garage openings at the ground floor or large open windows for commercial space, increasing the likelihood 
of excessive sidesway or even collapse. Many of these buildings collapsed in the 1971 San Fernando, 1989 Loma 
Prieta, and 1994 Northridge earthquakes. An engineering definition is "a condition in which the stiffness of the 
seismic-force-resisting system in any story is less than 70 percent of the stiffness in the story above" (modified from 
the American Society of Civil Engineers (ASCE 3 1). 
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Adopt the 2003 International Existing Building Code, the 1997 UBC, or the latest 
applicable code standard for the design of voluntary or mandatory soft-story 
building retrofits. 
Work to educate condominium and apartment owners, local government staff, 
engineers, and contractors on soft-story retrofit procedures and incentives using 
materials such as those developed by ABAG (see http://quake.abag;.ca.g;ov/fixit) 
and the City of San Jose. 
Conduct an inventory of existing or suspected soft-story residential structures. 
Use the soft-story inventory to require owners to inform all existing tenants that 
they live in this type of building and the standard to which it may have been 
retrofitted, as well as require owners to inform tenants that they will live in this 
type of building prior to signing a lease. 
Use the soft-story inventory to require owners to inform all existing tenants that 
they should be prepared to live elsewhere following an earthquake if the building 
has not been retrofitted. 
Investigate and adopt appropriate financial, procedural, and land use incentives 
for owners of soft-story buildings to facilitate retrofit such as those developed by 
ABAG (see http://quake.abaa.ca.g;ov/fixit). 
Explore development of local ordinances or State regulations to require or 
encourage owners of soft-story structures to strengthen them. 
provide technical assistance in seismically strengthening soft-story structures. 

HSNG-d. Unreinforced Masonry Housing Stock 
1) Continue to actively implement existing State law that requires cities and counties 

to maintain lists of the addresses of unreinforced masonry buildings and inform 
property owners that they own this type of hazardous structure. 

2) Accelerate retrofitting of unreinforced masonry structures that have not been 
retrofitted, for example, by (a) actively working with owners to obtain structural 
analyses of their buildings, (b) helping owners obtain retrofit funding, (c) 
adopting a mandatory versus voluntary, retrofit program, and/or (d) applying 
penalties to owners who show inadequate efforts to upgrade these buildings. 

3) Require owners to inform all existing tenants that they live in this type of building 
and the standard to which it may have been retrofitted, as well as require owners 
to inform tenants that they will live in this type of building prior to signing a 
lease. 

4) Require owners to inform all existing tenants that they should be prepared to live 
elsewhere following an earthquake even if the building has been retrofitted, for it 
has probably been retrofitted to a life-safety standard, not to a standard that will 
allow occupancy following major earthquakes. 

HSNG-e. Other Privately Owned Structural-Suspicious Residential Buildings and 
Earth quakes 

1) Identify and work toward tying down mobile homes used as year-round 
permanent residences using an appropriate cost-sharing basis (for example, 75% 
grant, 25% owner). 
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2) Inventory non-ductile concrete, tilt-up concrete, and other privately-owned 
structurally suspicious residential buildings. 

3) Adopt the 2003 International Existing Building Code, the 1997 UBC, or the latest 
applicable code standard for the design of voluntary or mandatory retrofit of 
seismically vulnerable buildings. 

4) Adopt one or more of the following strategies as incentives to encourage 
retrofitting of privately-owned structurally deficient residential buildings: (a) 
waivers or reductions of permit fees, (b) below-market loans, (c) local tax breaks, 
(d) grants to cover the cost of retrofitting or of a structural analysis, (e) land use 
and procedural incentives, or (f) technical assistance. 

HSNG-f. New Construction and Earthquakes 
1) Continue to require that all new housing be constructed in compliance with 

structural requirements of the most recently adopted version of the California 
Building Code. 

2) Conduct appropriate employee training and support continued education to ensure 
enforcement of building codes and construction standards, as well as 
identification of typical design inadequacies of housing and recommended 
improvements. 

HSNG-g. Wildfire and Structural Fires 
1) Increase efforts to reduce hazards in existing development in high wildfire hazard 

areas (identified as wildland-urban-interface fire-threatened communities or in 
areas exposed to high-to-extreme fire threat) through improving engineering 
design and vegetation management for mitigation, appropriate code enforcement, 
and public education on defensible space mitigation strategies. 

2) Tie public education on defensible space and a comprehensive defensible space 
ordinance to a field program of enforcement. 

3) Require that new homes in wildland-urban-interface fire-threatened communities 
or in areas exposed to high-to-extreme fire threat be constructed of fire-resistant 
building materials (including roofing and exterior walls) and incorporate fire- 
resistant design features (such as minimal use of eaves, internal corners, and open 
first floors) to increase structural survivability and reduce ignitabilitylO. 

4) Develop financial incentives for homeowners to be "model" defensible space 
homes in neighborhoods that are wildland-urban- interface fire-threatened 
communities or in areas exposed to high-to-extreme fire threat. 

5) Consider fire safety, evacuation, and emergency vehicle access when reviewing 
proposals to add secondary units or additional residential units in wildland-urban- 
interface fire-threatened communities or in areas exposed to high-to-extreme fire 
threat. 

6 )  Adopt and/or amend, as needed, updated versions of the California Building and 
Fire Codes so that optimal fire-protection standards are used in construction and 
renovation projects. 

lo See Structural Fire Prevention Field Guide for Mitigation of Wildfires at 
httr,://osfm.fire.ca.~ov/structural.html. . 
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7) Create a mechanism to enforce provisions of the California Building and Fire 
Codes and local housing codes that require the installation of smoke detectors 
and/or fire-extinguishing systems by making installation a condition of (a) 
finalizing a permit for any work on existing properties valued at over a fixed 
amount, such as $500 or $1000, and/or (b) a condition for the transfer of property 
if these changes are determined cost-effective strategies. 

8) Work to ensure a reliable source of water for fire suppression in rural-residential 
areas through the cooperative efforts of water districts, fire districts, and residents. 

9) Expand vegetation management programs in wildland-urban- interface fire- 
threatened communities or in areas exposed to high-to-extreme fire threat to more 
effectively manage the fuel load through roadside collection and chipping, 
mechanical fuel reduction equipment, selected harvesting, use of goats or other 
organic methods of fuel reduction, and selected use of controlled burning. 

10) Promote the installation of early warning fire alarm systems in homes wildland- 
urban-interface fire-threatened communities or in areas exposed to high-to- 
extreme fire threat connected to fire department communication systems. 

1 1) Establish a Fire Hazard Abatement District to fund reduction in fire risk of 
existing properties through vegetation management that includes reduction of fuel 
loads, use of defensible space, and fuel breaks. 

12) Work with residents in rural-residential areas to ensure adequate access and 
evacuation in wildland-urban- interface fire-threatened communities or in areas 
exposed to high-to-extreme fire threat. 

13) Require fire sprinklers in new homes located more than 1.5 miles or a 5-minute 
response time from a fire station or in an identified high hazard wildland-urban- 
interface wildfire area. 

14) Require fire sprinklers in all new or substantially remodeled multifamily housing, 
regardless of distance from a fire station. 

15) Require sprinklers in all mixed use development to protect residential uses from 
fires started in non-residential areas. 

16) Compile a list of high-rise and high-occupancy buildings which are deemed, due 
to their age or construction materials, to be particularly susceptible to fire hazards, 
and determine an expeditious timeline for the fire-safety inspection of all such 
structures. 

17) Conduct periodic fire-safety inspections of all multi-family buildings, as required 
by State law. 

18) Ensure that fire-preventive vegetation-management techniques and practices for 
creek sides and high-slope areas do not contribute to the landslide and erosion 
hazard. 

19) Create a mechanism to require the bracing of water heaters and flexible couplings 
on gas appliances, and/or (as specified under "a. Single-family homes vulnerable 
to earthquakes" above) the bolting of homes to their foundations and 
strengthening of cripple walls to reduce fire ignitions due to earthquakes. 

20) Work with the State Fire Marshall, the California Seismic Safety, PEER, and 
other experts to identify and manage gas-related fire risks of soft-story residential 
or mixed use buildings that are prone to collapse and occupant entrapment 
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consistent with the natural gas safety recommendations of Seismic Safety 
Commission Report SSC-02-03 .' 

HSNG-h. Flooding 
1) To reduce flood risk, and thereby reduce the cost of flood insurance to property 

owners, work to qualify for the highest-feasible rating under the Community 
Rating System of the National Flood Insurance Program. 

2) Balance the housing needs of residents against the risk from potential flood- 
related hazards. 

3) Ensure that new development pays its fair share of improvements to the storm 
drainage system necessary to accommodate increased flows from the 
development. 

4) Provide sandbags and plastic sheeting to residents in anticipation of rainstorms, 
and deliver those materials to the disabled and elderly upon request. 

5) Provide public information on locations for obtaining sandbags and/or deliver 
those sandbags to those various locations throughout a city and/or county prior to 
and/or during the rainy season. 

6 )  Apply floodplain management regulations for development in the floodplain and 
floodway. 

7) Ensure that new subdivisions are designed to reduce or eliminate flood damage by 
requiring lots and rights-of-way are laid out for the provision of approved sewer 
and drainage facilities, providing on-site detention facilities whenever practicable. 

8) Encourage home and apartment owners to participate in home elevation 
programs. 

9) As funding opportunities become available, encourage home and apartment 
owners to participate in acquisition and relocation programs for areas within 
floodways. 

10) Encourage owners of properties in a floodplain to consider purchasing flood 
insurance. For example, point out that most homeowners' insurance policies do 
not cover a property for flood damage. 

HSNG-i. Landslides and Erosion 
1) Increase efforts to reduce landslides and erosion in existing and future 

development by improving appropriate code enforcement and use of applicable 
standards, such as those appearing in the California Building Code, California 
Geological Survey Special Report 11 7 - Guidelines for Evaluating and Mitigating 
Seismic Hazards in ~ali fornia'~,  American Society of Civil Engineers (ASCE) 
report Recommended Procedures for Implementation of DMG Special Publication 
11 7: Guidelines for Analyzing and Mitigating Landslide Hazards in ~alifornia'~, 
and the California Board for Geologists and Geophysicists Guidelines for 
Engineering Geologic ~ e ~ 0 r t . s ' ~ .  Such standards should cover excavation, fill 

11 See httu://www.seismic.ca.gov/vub/CSSC 2002-03 Natura1%20Gas%20Safet~.pdf. Note: any values that are 
installed may need to have both excess flow and seismic triggers ("hybrid" valves). 
'* See httt1://~rnw.consrv.ca.gov/shmp/SHMF'spl17.as~. 
l3  See httv://www.scec.org/resources/catalogLandslideProceduresJuneO2.vdf. 
14 See http://www,~eolo~.ca.gov/publications/engineering.pdf. 
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placement, cut-fill transitions, slope stability, drainage and erosion control, slope 
setbacks, expansive soils, collapsible soils, environmental issues, geological and 
geotechnical investigations, grading plans and specifications, protection of 
adjacent properties, and review and permit issuance. 

2) Increase efforts to reduce landslides and erosion in existing and future 
development through continuing education of design professionals on mitigation 
strategies. 

HSNG-j. Building Reoccupancy 
1) Develop and enforce an ordinance for disaster-damaged structures to ensure that 

residential buildings are repaired in an appropriate and timely manner and 
retrofitted concurrently to avoid a recurrence. 

HSNG-k. Public Education 
1) Provide information to residents of your community on the availability of 

interactive hazard maps showing your community on ABAG's web site. 
2) Develop printed materials, utilize existing materials (such as developed by FEMA 

and the American Red Cross), conduct workshops, andlor provide outreach 
encouraging residents to have family disaster plans that include drop-cover-hold 
earthquake drills, fire and storm evacuation procedures, and shelter-in-place 
emergency guidelines. 

3) Better inform residents of comprehensive mitigation activities, including 
elevation of appliances above expected flood levels, use of fire-resistant roofing 
and defensible space in high wildfire threat and wildfire-urban-interface areas, 
structural retrofitting techniques for older homes, and use of intelligent grading 
practices through workshops, publications, and media announcements and events. 

4) Develop a public education campaign on the cost, risk, and benefits of 
earthquake, flood, and other hazard insurance. 

5) Use disaster anniversaries, such as April (Earthquake Month and the 1906 
earthquake), September (911 l), and October (Loma Prieta earthquake and 
Oakland Hills fire), to remind the public on safety and security mitigation 
activities. 

6) Sponsor the formation and training of Community Emergency Response Teams 
(CERT) training. [Note - these programs go by a variety of names in various 
cities and areas.] 

7) Include flood fighting technique session based on California Department of Water 
Resources training to the list of available public training classes offered .by CERT. 

8) Institute the neighborhood watch block captain and team programs outlined in the 
Citizen Corps program guide. 

9) Assist residents in the development of defensible space through the use of, for 
example, "tool libraries" for weed abatement tools, roadside collection andlor 
chipping services (for brush, weeds, and tree branches) in wildland-urban- 
interface fire-threatened communities or in areas exposed to high-to-extreme fire 
threat. 

10) Train homeowners to locate and shut off gas valves if they smell or hear gas 
leaking. 
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11) Distribute NOAA weather radios to high-risk, limited-income families living in 
flood hazard areas. 

12) Develop a program to provide at-cost NOAA weather radios to residents of flood 
hazard areas. 

13) Make use of the materials on the ABAG web site at http://quake.abaa.ca.g;ov/fixit 
and other web sites to increase residential mitigation activities related to 
earthquakes. (ABAG plans to continue to improve the quality of those materials 
over time.) 

14) Develop a "Maintain-a-Drain" campaign, similar to that of the City of Oakland, 
encouraging businesses and residents to keep storm drains in their neighborhood 
free of debris. 

15) Encourage the formation of a community- and neighborhood-based approach to 
wildfire education and action through local Fire Safe Councils and the Fire Wise 
Program. 

16) Inform shoreline-property owners of the possible long-term economic threat 
posed by rising sea levels. 

17) Develop and distribute culturally appropriate materials related to disaster 
mitigation and preparedness, such as those on the http://www.preparenow.org 
website. 

4. Economy (€CON) 

Safe, disaster-resilient, and architecturally diverse downtown commercial areas, business and 
industrial complexes, and office buildings are essential to the overall economy of the Bay Area. 

ECON-a. Multi-Hazard 
1) Be aware of past problems of inadequate hazard disclosure and work with real 

estate agents to improve enforcement of real estate disclosure requirements for 
those hazards covered by this plan, for example, by making those agents and the 
disclosure firms aware of the hazard maps incorporated in this plan and available 
on the ABAG web site at http://quake.abag.ca.8ov/mitigation, as well as locally 
developed maps. 

2) Create incentives for owners of historic or architecturally significant buildings to 
undertake mitigation to levels that will minimize the likelihood that these 
buildings will need to be demolished after a disaster, particularly if those 
alterations conform to the federal Secretary of the Interior's Guidelines for 
Rehabilitation. 
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ECON-b. S O J - S ~ O ~ ~ ' ~  Commercial Buildings Vulnerable to Earthquakes 
1) Require engineered plan sets for voluntary or mandatory soft-story retrofits until a 

standard plan set and construction details become available. 
2) Adopt the 2003 International Existing Building Code, the 1997 UBC, or the latest 

applicable code standard for the design of voluntary or mandatory soft-story 
building retrofits. 

3) Work to educate building owners, local government staff, engineers, and 
contractors on soft-story retrofit procedures and incentives using materials such as 
those developed by ABAG (see htt~://suake.aban.ca.gov/fixit) and the City of San 
Jose. 

4) Conduct an inventory of existing or suspected soft-story commercial and 
industrial structures. 

5) Use the soft-story inventory to require owners to inform all existing tenants that 
they work in this type of building and the standard to which it may have been 
retrofitted, as well as require owners to inform tenants that they will work in this . 
type of building prior to signing a lease. 

6 )  Use the soft-story inventory to require owners to inform all existing tenants that 
they should be prepared to work elsewhere following an earthquake if the 
building has not been retrofitted. 

7) Investigate and adopt appropriate financial, procedural, and land use incentives 
for owners of soft-story buildings to facilitate retrofit. 

8) Explore development of local ordinances or State regulations to require or 
encourage owners of soft-story structures to strengthen them. 

9) Provide technical assistance in seismically strengthening soft-story structures. 

ECON-c. Unreinforced Masonry Buildings in Older Downtown Areas 
1) Continue to actively implement existing State law that requires cities and counties 

to maintain lists of the addresses of unreinforced masonry buildings and inform 
property owners that they own this type of hazardous structure. 

2) Accelerate retrofitting of unreinforced masonry structures that have not been 
retrofitted, for example, by (a) actively working with owners to obtain structural 
analyses of their buildings, (b) helping owners obtain retrofit funding, (c) 
adopting a mandatory versus voluntary, retrofit program, and/or (d) applying 
penalties to owners who show inadequate efforts to upgrade these buildings. 

3) Require owners to inform all existing tenants that they work in this type of 
building and the standard to which it may have been retrofitted, as well as require 
owners to inform tenants that they will work in this type of building prior to 
signing a lease. 

4) Require owners to inform all existing tenants that they should be prepared to work 
elsewhere following an earthquake even if the building has been retrofitted, for it 

15 A condition in which the building has far less stiffness in its lowest story than in upper stories, often due to 
multiple garage openings at the ground floor or large open windows for commercial space, increasing the likelihood 
of excessive sidesway or even collapse. Many of these buildings collapsed in the 1971 San Fernando, 1989 Loma 
Prieta, and 1994 Northridge earthquakes. An engineering definition is "a condition in which the stiffness of the 
seismic-force-resisting system in any story is less than 70 percent of the stiffness in the story above" (modified from 
the American Society of Civil Engineers (ASCE 31). 
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has probably been retrofitted to a life-safety standard, not to a standard that will 
allow occupancy following major earthquakes. 

ECON-d. Other Privately-Owned Structurally Suspicious Buildings 
1) Inventory non-ductile concrete, tilt-up concrete, and other privately-owned 

structurally suspicious buildings. 
2) Adopt the 2003 International Existing Building Code, the 1997 UBC, or the latest 

applicable code standard for the design of voluntary or mandatory retrofit of 
seismically vulnerable buildings. 

3) Adopt one or more of the following strategies as incentives to encourage 
retrofitting of privately-owned structurally suspicious commercial and industrial 
buildings: (a) waivers or reductions of permit fees, (b) below-market loans, (c) 
local tax breaks, (d) grants to cover the cost of retrofitting or of a structural 
analysis, (e) land use and procedural incentives, or (f) technical assistance. 

Wildfire and Structural Fires 
Increase efforts to reduce fire in existing development through improving 
engineering design and vegetation management for mitigation, appropriate code 
enforcement, and public education on mitigation strategies. 
Require that new business and office buildings in high fire hazard areas be 
constructed of fire-resistant building materials and incorporate fire-resistant 
design features (such as minimal use of eaves, internal corners, and open first 
floors) to increase structural survivability and reduce ignitability. 
Adopt and amend as needed updated versions of the California Building and Fire 
Codes so that optimal fire-protection standards are used in construction and 
renovation projects. 
Create a mechanism to enforce provisions of the California Building and Fire 
Codes and other local codes that require the installation of smoke detectors and 
fire-extinguishing systems by making installation a condition of (a) finalizing a 
permit for any work on existing properties valued at over a fixed amount, such as 
$500 or $1000, and/or (b) on any building over 75 feet in height, and/or (b) as a 
condition for the transfer of property. 
Expand existing vegetation management programs in commercial and/or 
industrial areas. 
Establish a Fire Hazard Abatement District to fund reduction in fire risk of 
existing properties through vegetation management that includes reduction of fuel 
loads, use of defensible space, and fuel breaks. 
Establish a Fire Hazard Abatement District to fund fire-safety inspections of 
private properties, roving firefighter patrols on high fire-hazard days, and public 
education efforts. 
Compile a list of high-rise and high-occupancy buildings that are deemed, due to 
their age or construction materials, to be particularly susceptible to fire hazards, 
and determine an expeditious timeline for the fire-safety inspection of all such 
structures. 
Conduct periodic fire-safety inspections of all commercial and institutional 
buildings. 
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10) Work with the State Fire Marshall, the California Seismic Safety, PEER, and 
other experts to identify and manage gas-related fire risks of soft-story mixed use 
buildings that are prone to collapse and occupant entrapment consistent with the 
natural as safety recommendations of Seismic Safety Commission Report SSC- 
02-03. I F  

1 1) Ensure that fire-preventive vegetation-management techniques and practices for 
creek sides and high-slope areas do not contribute to the landslide and erosion 
hazard. 

12) Work with insurance companies to create a publiclprivate partnership to give a 
discount on fire insurance premiums to "Forester Certified" Fire Wise 
landscaping and fire-resistant building materials. 

Flooding 
To reduce flood risk, thereby reducing the cost of flood insurance to property 
owners, work to qualify for the highest-feasible rating under the Community 
Rating System of the National Flood Insurance Program. 
Balance the needs for commercial and industrial development against the risk 
from potential flood-related hazards. 
Ensure that new development pays its fair share of improvements to the storm 
drainage system necessary to accommodate increased flows from the 
development, or does not increase runoff by draining water to pervious areas or 
detention facilities. 
Provide sandbags and plastic sheeting to businesses in anticipation of rainstorms, 
and deliver those materials to the disabled and elderly upon request. 
Provide public information on locations for obtaining sandbags and deliver those 
sandbags to those various locations throughout a city and/or county. 
Apply floodplain management regulations for development in the floodplain and 
floodway. 
Encourage business owners to participate in building elevation programs. 
Encourage business owners to participate in acquisition and relocation programs 
for areas within floodways. 
Require an annual inspection of approved flood-proofed buildings to ensure that 
(a) all flood-proofing components will operate properly under flood conditions 
and (b) all responsible personnel are aware of their duties and responsibilities as 
described in their building's Flood Emergency Operation Plan and Inspection & 
Maintenance Plan. 

ECON-g. Landslides and Erosion 
1) Increase efforts to reduce landslides and erosion in existing and future 

development by improving appropriate code enforcement and use of applicable 
standards, such as those appearing in the California Building Code, California 
Geological Survey Special Report 11 7 - Guidelines for Evaluating and Mitigating 
Seismic Hazards in ~ali fornia'~,  American Society of Civil Engineers (ASCE) 

l6 See htt~://www.seismic.ca.gov/vub/CSSC 2002-03 Natura1%20Gas%20Safet~.vdf. Note: any values that are 
installed may need to have both excess flow and seismic triggers ("hybrid" valves). 
l7 See http://~mw.cons~.ca.gov/shmv/SHMPs~117.as~. 
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report Recommended Procedures for Implementation of DMG Special Publication 
11 7: Guidelines for Analyzing and Mitigating Landslide Hazards in ~alifornia", 
and the California Board for Geologists and Geophysicists Guidelines for 
Engineering Geologic ~ e ~ o r t s ' ~ .  Such standards should cover excavation, fill 
placement, cut-fill transitions, slope stability, drainage and erosion control, slope 
setbacks, expansive soils, collapsible soils, environmental issues, geological and 
geotechnical investigations, grading plans and specifications, protection of 
adjacent properties, and review and permit issuance. 

2) Increase efforts to reduce landslides and erosion in existing and future 
development through continuing education of design professionals on mitigation 
strategies. 

ECON-h. Construction 
1) Continue to require that all new commercial and industrial buildings be 

constructed in compliance with structural requirements of the most recently 
adopted version of the California Building Code. 

2) Conduct appropriate employee training and support continued education to ensure 
enforcement of construction standards. 

3) Recognize that many strategies that increase earthquake resistance also decrease 
damage in an explosion. In addition, recognize that ventilation systems can be 
designed to contain airborne biological agents. 

ECON-i. Building Reoccupancy 
1) Institute an aggressive program similar to San Francisco's Building Occupancy 

Resumption Program (BOW). This program permits owners of private buildings 
to hire qualified structural engineers to create building-specific post-disaster 
inspection plans and allows these engineers to become automatically deputized as 
CityJCounty inspectors for these buildings in the event of an earthquake or other 
disaster. 

2) Actively notify owners of historic or architecturally significant buildings of the 
availability of the local BOW-type program and encourage them to participate to 
ensure that appropriately qualified structural engineers are inspecting their 
buildings, thus reducing the likelihood that the buildings will be inappropriately 
evaluated following a disaster. 

3) Actively notify owners of educational facility buildings of the availability of the 
local BORP-type program and encourage them to participate to ensure that 
appropriately qualified structural engineers are inspecting their buildings, thus 
reducing the likelihood that the buildings will be inappropriately evaluated 
following a disaster. 

4) Allow owners to participate in a BORP-type program as described above, but not 
actively encourage them to do so. 

5) Develop and enforce an ordinance for disaster-damaged structures to ensure that 
damaged buildings are repaired in an appropriate and timely manner. 

18 See http://www.scec.org/resources/catalorz/lceduresJuneO2.pdf. 
19 See htt~://www.aeolorzv.ca.gov/~ublications/eng.ineering..udf. 
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6) Establish preservation-sensitive measures for the repair and reoccupancy of 
historically significant structures, including requirements for temporary shoring or 
stabilization where needed, arrangements for consulting with preservationists, and 
expedited permit procedures for suitable repair or rebuilding of historically or 
architecturally valuable structures. 

ECON-j. Public Education 
1) Provide information to business owners and employees on the availability of 

interactive hazard maps on ABAG's web site. 
2) Develop printed materials, utilize existing materials (such as developed by FEMA 

and the American Red Cross), conduct workshops, and/or provide outreach 
encouraging businesses' employees to have family disaster plans that include 
drop-cover-hold earthquake drills, fire and storm evacuation procedures, and 
shelter-in-place emergency guidelines. 

3) Develop printed materials, conduct workshops, and provide outreach to Bay Area 
businesses focusing on business continuity planning. 

4) Better inform Bay Area business owners of mitigation activities, including 
elevation of appliances above expected flood levels, use of fire-resistant roofing 
and defensible space in wildland-urban- interface fire-threatened communities or 
in areas exposed to high-to-extreme fire threat, structural retrofitting techniques 
for older buildings, and use of intelligent grading practices through workshops, 
publications, and media announcements and events. 

5) Sponsor the formation and training of Community Emergency Response Teams 
(CERT) training through partnerships with local businesses. [Note - these 
programs go by a variety of names in various cities and areas.] 

6) Assist businesses in the development of defensible space through the use of, for 
example, "tool libraries" for weed abatement tools, roadside collection and/or 
chipping services (for brush, weeds, and tree branches) in wildland-urban- 
interface fire-threatened communities or in areas exposed to high-to-extreme fire 
threat. 

7) Make use of the materials developed by others (such as found on ABAG's web 
site at httu://~uake.abaa.ca.aov/business) to increase mitigation activities related 
to earthquakes. ABAG plans to continue to improve the quality of those materials 
over time. 

8) Develop a "Maintain-a-Drain" campaign, similar to that of the City of Oakland, 
encouraging businesses and residents to keep storm drains in their neighborhood 
free of debris. 

9) Encourage the formation of a community-based approach to wildfire education 
and action through local Fire Safe Councils and the Fire Wise Program. 

10) Encourage businesses and laboratories handling hazardous materials or pathogens 
increase security to a level high enough to create a deterrent to crime and 
terrorism, including active implementation of "cradle-to-grave" tracking systems. 

11) Encourage joint meetings of security and operations personnel at major employers 
to develop innovative ways for these personnel to work together to increase safety 
and security. 
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12) Inform shoreline-property owners of the possible long-term economic threat 
posed by rising sea levels. 

13) Develop and distribute culturally appropriate materials related to disaster 
mitigation and preparedness, such as those on the http://www.preparenow.orq 
website. 

5. Government Services (GOVT) 

Bay Area city and county governments, as well as community services agencies, provide 
essential services during and immediately following disasters, as well as critical functions during 
recovery, that need to be resistant to disasters. 

GOVT-a. Focus on Critical Facilities 
1) Assess the vulnerability of critical facilities (such as city halls, fire stations, 

community service centers, seaports, and airports) to damage in natural disasters 
and make recommendations for appropriate mitigation. 

2) Retrofit or replace critical facilities that are shown to be vulnerable to damage in 
natural disasters. 

3) Clarify to workers in critical facilities and emergency personnel, as well as to 
elected officials and the public, the extent to which the facilities are expected to 
perform only at a life safety level (allowing for the safe evacuation of personnel) 
or are expected to remain functional following an earthquake. 

4) Conduct comprehensive programs to identify and mitigate problems with facility 
contents, architectural components, and equipment that will prevent critical 
buildings from being functional after major natural disasters. 

5) Encourage joint meetings of security and operations personnel at critical facilities 
to develop innovative ways for these personnel to work together to increase safety 
and security. 

6) Install micro andlor surveillance cameras around critical public assets tied to web- 
based software, and develop a surveillance protocol to monitor these cameras. 

7) Identify and undertake cost-effective retrofit measures on critical facilities (such 
as moving and redesigning air intake vents and installing blast-resistant features) 
when these buildings undergo major renovations. 

8) Coordinate with the State Division of Safety of Dams to ensure that cities and 
counties are aware of the timeline for the maintenance and inspection of dams 
whose failure would impact their jurisdiction. 

9) As a secondary focus, assess the vulnerability of non-critical facilities to damage 
in natural disasters based on occupancy and structural type, make 
recommendations on priorities for structural improvements or occupancy 
reductions, and identify potential funding mechanisms. 

10) Ensure that government-owned facilities are subject to the same or more stringent 
regulations as imposed on privately-owned development. 

1 1) Comply with all applicable building and fire codes, as well as other regulations 
(such as state requirements for fault, landslide, and liquefaction investigations in 
particular mapped areas) when constructing or significantly remodeling 
government-owned facilities. 
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12) Prior to acquisition of property to be used as a critical facility, conduct a study to 
ensure the absence of significant hazards. 

GOVT-b. Maintain and Enhance Local Government's Emergency Response and 
Recovery Capacity 

1) Establish a framework and process for pre-event planning for post-event recovery 
that specifies roles, priorities, and responsibilities of various departments within 
the local government organization, and that outlines a structure and process for 
policy-making involving elected officials and appointed advisory committees. 

2) Prepare a basic Recovery Plan that outlines the major issues and tasks that are 
likely to be the key elements of community recovery, as well as integrate this 
planning into response planning. 

3) Establish a goal for the resumption of local government services that may vary 
from function to function. 

4) Develop a plan for short-term and intermediate-term sheltering of impacted 
residents. 

5) Periodically assess the need for new or relocated fire or police stations and other 
emergency facilities, changes in staffing levels, and additional or updated 
supplies, equipment, technologies, and in-service training classes. 

6) Ensure that fire and police department personnel have adequate radios, breathing 
apparatuses, protective gear, and other equipment to respond to a major disaster. 

7) Develop and maintain a system of interoperable communications for first 
responders from cities, counties, special districts, state, and federal agencies. 

8) Harden emergency response communications, including, for example, building 
redundant capacity into public safety alerting andlor answering points, replacing 
or hardening microwave and simulcast systems, adding digital encryption for 
programmable radios, and ensuring a plug-and-play capability for amateur radio. 

9) Purchase command vehicles for use as mobile command1EOC vehicles if current 
vehicles are unsuitable or inadequate. 

10) Maintain the local government's emergency operations center in a fully functional 
state of readiness. 

1 1) Expand or participate in expanding traditional disaster exercises involving city 
and county emergency personnel to include airport and port personnel, transit and 
infrastructure providers, hospitals, schools, park districts, and major employers. 

12) Maintain and update as necessary the local government's Standardized 
Emergency Management System Plan. 

13) Continue to participate not only in general mutual-aid agreements, but also in 
agreements with adjoining jurisdictions for cooperative response to fires, floods, 
earthquakes, and other disasters. 

14) Install an alert and warning system with outdoor sirens, coordinating them, to the 
extent possible, with those of neighboring jurisdictions. 

15) Conduct periodic tests of the alerting and warning system's outdoor sirens no less 
frequently than once per month. 

16) Regulate and enforce the location and design of street-address numbers on 
buildings and minimize the naming of short streets (that are actually driveways) to 
single homes. 
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17) Monitor weather during times of high fire risk using, for example, weather 
stations tied into police and fire dispatch centers. 

18) Establish regional protocols on how to respond to the NOAA Monterey weather 
forecasts, such as the identifying types of closures, limits on work that could 
cause ignitions, and prepositioning of suppression forces. A multi-agency 
coordination of response also helps provide unified messages to the public about 
how they should respond to these periods of increased fire danger. 

19) Increase local patrolling during periods of high fire weather. 
20) Create and maintain an automated system of rain and flood gauges that is web 

enabled and publicly accessible. 
21) Place remote sensors in strategic locations for early warning of hazmat releases or 

use of weapons of mass destruction. 
22) Investigate the use of phone-based warning systems for selected geographic areas. 
23) Review and update, as necessary, procedures pursuant to the State Dam Safety Act 

for the emergency evacuation of areas located below major water-storage 
facilities. 

24) Develop procedures for the emergency evacuation of areas identified on tsunami 
evacuation maps as these maps become available. 

25) Develop a business continuity plan that includes back-up storage of vital records, 
such as essential medical records and financial information. 

GOVT-c. Participate in National, State, Multi-Jurisdictional and Professional Society 
Efforts to Identijj and Mitigate Hazards 

1) Promote information sharing among overlapping and neighboring local 
governments, including cities, counties, and special districts, as well as utilities. 

2) Recognize that emergency services is more than the coordination of police and 
fire response, for it also includes planning activities with providers of water, food, 
energy, transportation, financial, information, and public health services. 

3) Recognize that a multi-agency approach is needed to mitigate flooding by having 
flood control districts, cities, counties, and utilities meet at least annually to 
jointly discuss their a capital improvement programs for most effectively reducing 
the threat of storm-induced flooding 

4) As new flood-control projects are completed, request that FEMA revise its flood- 
insurance rate maps and digital geographic information system data to reflect 
flood risks as accurately as possible. 

5) Participate in FEMA's National Flood Insurance Program. 
6 )  Participate in multi-agency efforts to mitigate fire threat, such as the Hills 

Emergency Forum (in the east Bay), various FireSafe Council programs, and city- 
utility task forces. 

7) Work with major employers and agencies that handle hazardous materials to 
coordinate mitigation efforts for the possible release of these materials due to a 
natural disaster such as an earthquake, flood, fire, or landslide. 

8) Encourage staff to participate in efforts by professional organizations to mitigate 
earthquake and landslide disaster losses, such as the efforts of the Northern 
California Chapter of the Earthquake Engineering Research Institute, the East 
Bay-Peninsula Chapter of the International Code Council, the Structural 
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Engineers Association of Northern California, and the American Society of 
Grading Officials. 

9) Conduct and/or promote attendance at local or regional hazard conferences and 
workshops for elected officials to educate the officials on the critical need for 
programs in mitigating earthquake, wildfire, flood, and landslide hazards. 

10) Cooperate with researchers working on government-funded projects to refine 
information on hazards, for example, by expediting the permit and approval 
process for installation of seismic arrays, gravity survey instruments, borehole 
drilling, fault trenching, landslide mapping, flood modeling, andlor damage data 
collection. 

6 .  Education (EDUC) 

Safe and disaster-resistant school, education, and childcare-related facilities are critical to the 
safety of our children, as well as to the quality of life of Bay Area families. 

EDUC-a. Focus on Critical Facilities 
1) Assess the vulnerability of critical education facilities to damage in natural 

disasters and make recommendations for appropriate mitigation. 
2) Retrofit or replace critical education facilities that are shown to be vulnerable to 

damage in natural disasters. 
3) Conduct comprehensive programs to identify and mitigate problems with facility 

contents, architectural components, and equipment that will prevent critical 
buildings from being functional after major disasters. 

4) As a secondary focus, assess the vulnerability of non-critical educational facilities 
to damage in natural disasters based on occupancy and structural type, make 
recommendations on priorities for structural improvements or occupancy 
reductions, and identify potential funding mechanisms. 

5) Participate in or facilitate adoption of a program to formalize arrangements with 
structural engineers to report to the district, assess damage, and determine if the 
buildings can be reoccupied. The program should be similar to San Francisco's 
Building Occupancy Resumption Program (BORP) that permits owners of 
buildings to hire qualified structural engineers to create building-specific post- 
disaster inspection plans and allows these engineers to become automatically 
deputized as inspectors for these buildings in the event of an earthquake or other 
disaster. Unlike the buildings of most special districts, however, these plans 
should be developed with the review and guidance of the Division of the State 
Architect because this agency has the authority and responsibility for the 
structural integrity of these structures. 

EDUC-b. Use of Educational Facilities as  Emergency Shelters 
1) Work cooperatively with the American Red Cross and others to set up 

memoranda of understanding for use of education facilities as emergency shelters 
following disasters. 

2) Work cooperatively to ensure that school district personnel and relevant staff 
understand and are trained that being designated by the American Red Cross or 
others as a potential emergency shelter does not mean that the school has had a 
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hazard or structural evaluation to ensure that it can be used as a shelter following 
any specific disaster. 

3) Work cooperatively to ensure that school district personnel understand and are 
trained that they are designated as disaster service workers and must remain at the 
school until released. 

EDUC-c. Use of Schools as Conduits for Information to Families About Emergencies 
1) Work on and/or support efforts by schools, local governments, and other agencies 

to utilize their unique ability to reach families through educational materials on 
hazards, mitigation, and preparedness, particularly after disasters and at the 
beginning of the school year. These efforts will not only make the entire 
community more disaster-resistant, but speed the return of schools from use as 
shelters to use as teaching facilities. 

2) Work on and/or support joint efforts of schools and fire jurisdictions to develop 
plans for evacuation or sheltering in place of school children during periods of 
high fire danger, thereby recognizing that overloading of streets near schools by 
parents attempting to pick up their children during these periods can restrict 
access by fire personnel and equipment. 

3) Offer the 20-hour basic CERT training to teachers and after-school personnel. 
4) Offer the 20-hour basic CERT training to middle school andlor high school 

students as a part of the basic science or civics curriculum, as an after school club, 
or as a way to earn public service hours. 

5) Offer the 20-hour basic CERT training course through the Adult School system 
andlor through the Community College system. 

6) Develop and maintain the capacity for schools to take care of the students for the 
first 48 hours after a disaster, and notify parents that this capacity exists. 

7) Develop and distribute culturally appropriate materials related to disaster 
mitigation and preparedness, such as those on the htt~://www.~reparenow.orq 
website. 

7. Environment (ENVI) 

Disaster resistance need to further environmental sustainability, reduce pollution, strengthen 
agriculture resiliency, and avoid hazardous material releases in the Bay Area. 

ENVI-a. Environmental Sustainability and Pollution Reduction 
1) Continue to enforce State-mandated requirements, such as the California 

Environmental Quality Act, to ensure that mitigation activities for hazards, such 
as vegetation clearance programs for fire threat and seismic retrofits, are 
conducted in a way that reduces environmental degradation such as air quality 
impacts, noise during construction, and loss of sensitive habitats and species, 
while respecting the community value of historic preservation. 

2) Encourage regulatory agencies to work collaboratively with safety professionals 
to develop creative mitigation strategies that effectively balance environmental 

) 

and safety needs, particularly to meet critical wildfire, flood, and earthquake 
safety levels. 
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3) Continue to enforce and/or comply with State-mandated requirements, such as the 
California Environmental Quality Act and environmental regulations to ensure 
that urban development is conducted in a way to minimize air pollution. For 
example, air pollution levels can lead to global warming, and then to drought, 
increased vegetation susceptibility to disease (such as pine bark beetle 
infestations), and associated increased fire hazard. 

4) Develop and implement a comprehensive program for watershed maintenance, 
optimizing forest health with water yield to balance water supply, flooding, fire, 
and erosion concerns. 

5) Balance the need for the smooth flow of storm waters versus the need to maintain 
wildlife habitat by developing and implementing a comprehensive Streambed 
Vegetation Management Plan that ensures the efficacy of flood control efforts and 
maintains the viability of living rivers. 

6) Stay informed of emerging scientific information on the subject of rising sea 
levels, especially on additional actions that local governments can take to mitigate 
this hazard. 

7) Monitor the science associated with global warming to be able to act promptly 
when data become available to warrant special design and engineering of 
government-owned facilities located in low-lying areas, such as wastewater 
treatment plants, ports, and airports. 

8) Comply with applicable performance standards of any National Pollutant 
Discharge Elimination System municipal stormwater permit that seeks to manage 
increases in stormwater run-off flows from new development and redevelopment 
construction projects. 

9) Enforce andlor comply with the grading, erosion, and sedimentation requirements 
by prohibiting the discharge of concentrated stormwater flows by other than 
approved methods that seek to minimize associated pollution. 

10) Explore ways to require that hazardous materials stored in the flood zone be 
elevated or otherwise protected from flood waters. 

1 1) Enforce and/or comply with the hazardous materials requirements of the State of 
California Certified Unified Program Agency (CUPA). 

12) Provide information on hazardous waste disposal and/or drop off locations. 
13) Develop and implement a program to control invasive and exotic species that 

contribute to fire and flooding hazards (such as eucalyptus, cattails, and 
cordgrass). 

14) Enforce provisions under creek protection, stormwater management, and 
discharge control ordinances designed to keep watercourses free of obstructions 
and to protect drainage facilities to conform with the Regional Water Quality 
Control Board's Best Management Practices. 

ENVI-b. Agricultural and Aquaculture Resilience 
1) Maintain a variety of crops in rural areas of the region to increase agricultural 

diversity and crop resiliency. 
2) Promote and maintain the public-private partnerships dedicated to preventing the 

introduction of agricultural pests into regionally-significant crops, such as the 
glassy-winged sharpshooter into vineyards. 
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3) Remove septic tanks and other sources of contamination adjacent to 
economically-significant aquacultural and agricultural resources. 

4) Encourage livestock operators to develop an early-warning system to detect 
animals with communicable diseases (due to natural causes or bioterrorism). 

8. Land Use (LAND) 

Land use change needs to be accompanied by a respect for hazardous areas and facilities, as well 
as recognize the interconnected nature of the Bay Area. 

LAND-a. Earthquake Hazard Studies for New Developments 
1) Enforce and/or comply with the State-mandated requirement that site-specific 

geologic reports be prepared for development proposals within Alquist-Priolo 
Earthquake Fault Zones, and restrict the placement of structures for human 
occupancy. (This Act is intended to deal with the specific hazard of active faults 
that extend to the earth's surface, creating a surface rupture hazard.) 

2) Require preparation of site-specific geologic or geotechnical reports for 
development and redevelopment proposals in areas subject to earthquake-induced 
landslides or liquefaction as mandated by the State Seismic Hazard Mapping Act 
in selected portions of the Bay Area where these maps have been completed, and 
condition project approval on the incorporation of necessary mitigation measures 
related to site remediation, structure and foundation design, and/or avoidance. 

3) Recognizing that some faults may be a hazard for surface rupture, even though 
they do not meet the strict criteria imposed by the Alquist-Priolo Earthquake Fault 
Zoning Act, identify and require geologic reports in areas adjacent to locally- 
significant faults. 

4) Recognizing that the California Geological Survey has not completed earthquake- 
induced landslide and liquefaction mapping for much of the Bay Area, identify 
and require geologic reports in areas mapped by others as having significant 
liquefaction or landslide hazards. 

5) Support andlor facilitate efforts by the California Geological Survey to complete 
the earthquake-induced landslide and liquefaction mapping for the Bay Area. 

6) Require that local government reviews of geologic and engineering studies are 
conducted by appropriately trained and credentialed personnel. 

LAND-b. Wildfie and Structural Fires 
1) Review development proposals to ensure that they incorporate required and 

appropriate fire-mitigation measures, including adequate provisions for occupant 
evacuation and access by emergency response personnel and equipment. 

2) Develop a clear legislative and regulatory framework at both the state and local 
levels to manage the wildland-urban-interface consistent with Fire Wise and 
sustainable community principles. 

LAND-c. Flooding 
1) Establish and enforce requirements for new development so that site-specific 

designs and source-control techniques are used to manage peak stormwater runoff 
flows and impacts from increased runoff volumes. 
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2) Incorporate FEMA guidelines and suggested activities into local government 
plans and procedures for managing flood hazards. 

3) Provide an institutional mechanism to ensure that development proposals adjacent 
to floodways and in floodplains are referred to flood control districts and 
wastewater agencies for review and comment (consistent with the NPDES 
program). 

4) Establish and enforce regulations concerning new construction (and major 
improvements to existing structures) within flood zones in order to be in 
compliance with federal requirements and, thus, be a participant in the 
Community Rating System of the National Flood Insurance Program. 

LAND-d. Landslides and Erosion 
1) Establish and enforce provisions (under subdivision ordinances or other means) 

that geotechnical and soil-hazard investigations be conducted and filed to prevent 
grading from creating unstable slopes, and that any necessary corrective actions 
be taken prior to development approval. 

2) Require that local government reviews of these investigations are conducted by 
appropriately trained and credentialed personnel. 

3) Establish and enforce grading, erosion, and sedimentation ordinances by 
requiring, under certain conditions, grading permits and plans to control erosion 
and sedimentation prior to development approval. 

4) Establish and enforce provisions under the creek protection, storm water 
management, and discharge control ordinances designed to control erosion and 
sedimentation. 

5) Establish requirements in zoning ordinances to address hillside development 
constraints, especially in areas of existing landslides. 

LAND-e. Hillside - Multi-Hazard 
1) Establish a buffer zone between residential properties and landslide or wildfire 

hazard areas. 
2) Discourage, add additional mitigation strategies, or prevent construction on slopes 

greater than a set percentage, such as 15%, due to landslide or wildfire hazard 
concerns. 

LAND-f. Smart Growth to Revitalize Urban Areas and Promote Sustainability 
1) Prioritize retrofit of infrastructure that serves urban areas over constructing new 

infrastructure to serve outlying areas. 
2) Work to retrofit homes in older areas to provide safe housing close to job centers. 
3) Work to retrofit older downtown areas to protect architectural diversity and 

promote disaster-resistance. 
4) Protect as open space areas susceptible to extreme hazards. 
5) Provide new buffers and preserve existing buffers between development and 

existing users of large amounts of hazardous materials, such as major industry, 
due to the potential for catastrophic releases due to an earthquake or terrorism. 
(Flooding might also result in release or spread of these materials, however it is 
unlikely.) 
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APPENDIX A 
The Planning Process 

Introduction 

Development of this multi-jurisdictional plan addressing the diverse concerns and challenges of a 
region of seven million people has required a planning process that employs a variety of forums 
and techniques. These are described in the sections that follow. Development of the plan began 
with a discussion of the overall scope of work and selection of the key hazards to be addressed 
and our vulnerabilities. The process then proceeded to a framing of policy goals and finally to a 
selection of specific mitigation strategies to address the hazards and risks. 

This process was familiar to the local governments of the Bay Area. All of the local 
governments involved in the development of this plan have plans, policies, andlor programs that 
predate this plan because of: 

+ the vulnerability of the Bay Area to natural hazards; 
+ our experiences with past disasters; 
+ the requirements of the State of California for Safety (and, earlier, Seismic Safety) 

Elements in city and county General Plans since the early 1970s; 
+ California Environmental Quality Act (CEQA) requirements (particularly since 1988); 
+ the need to develop sophisticated risk and mitigation information on infrastructure as 

transportation providers and utilities have worked to gain public acceptance for major 
programs to strengthen the disaster resistance of these facilities; and 

+ ABAGYs long history of developing hazard maps and risk assessment information. 
Our effort has focused on building on these pre-existing efforts and identifling gaps that may 
lead to disaster vulnerabilities in order to work on ways to address risks through mitigation. 

Initial Workshops with Local Government Staff t o  Identify 
Hazards, Concerns, and Needs 

From June 1 through August 5,2004, ABAG staff held a series of nine 3-hour forums, one in 
each of the nine counties in the San Francisco Bay Area. Email invitations were sent to city and 
town managers, county administrators, planning directors, public works directors, building 
officials, fire chiefs, and emergency managers of cities and counties. Separate invitations were 
emailed and faxed to all of the city and county elected officials on ABAG standing committees 
and the ABAG Executive Board. County emergency managers forwarded the information to 
their contacts in special districts. ABAG worked with staff of the Metropolitan Transportation 
Commission (MTC) so that transit districts would be notified. A total of 260 staff (and two 
elected officials) from counties, cities, and special districts attended these workshops. 

At these meetings, ABAG staff spent approximately two hours discussing the scope of work in 
developing this plan, demonstrating proposed Internet-based hazard mapping capabilities, 
discussing the types of risk assessments to be performed, and talking about the general format of 
the plan. 
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An hour during each of these three-hour workshops was spent discussing hazards to be 
addressed, hazard mapping, risk assessment, and hazard mitigation strategies. Each person was 
individually queried regarding their views on the process, their concerns, and what they viewed 
as the most important outcomes of this process. This hour-long discussion became more focused 
and interactive in the later workshops than in the earlier ones. However, the issues identified in 
later workshops were brought to the attention of the attendees of the earlier workshops through 
email to ensure adequate feedback. 

The immediate result of these workshops and follow-up emails was the "finalization" of the key 
hazards to be addressed, as well as the draft list of 53 hazard maps to be put into ABAG's on-line 
geographic information system (GIs). In addition to the more general issues, some specific 
concerns were also addressed. For example, several attendees stressed the need to provide 
adequate explanatory materials on the hazard maps being developed for non-technical local 
government staff members, elected officials, and the general public. They had discovered this 
problem while showing hazard maps at past city council meetings. This discussion resulted in a 
redesign of the map layouts. 

ABAG outlined the existing technical reports and studies that have been used as a basis for the 
hazard assessment, exposure, and vulnerability portion of this plan and encouraged feedback to 
ensure that they are the most comprehensive and technically accurate reports and studies 
available. These specific reports are discussed and referenced in the applicable plan sections. 

ABAG staff also outlined the pros and cons of organizing the mitigation section of the plan 
based on the traditional categories of hazards versus organizing this section along functional 
areas. The consensus of these groups was to organize the plan by functional area (health, 
housing, education, etc. - not fire, earthquake, flood, etc.). The advantages of this organization 
scheme were viewed as: 

+ stressing opportunities for multi-hazard mitigation; 
+ focusing on the positive aspects of what we want to have (housing and a functional 

transportation system, for example), rather than what we do not want (a fire or earthquake 
disaster, for example); 

+ providing stronger opportunities to integrate hazard mitigation into other areas of 
planning, such as transportation, housing, and land use, rather than isolating it as an 
offshoot of emergency response; and 

+ creating ways to have a large and diverse region containing numerous cities, counties, 
and special districts identify what we can do together. 

Review and Incorporation of Existing Information 

ABAG directed local governments to review the plans and studies described in the Introduction 
to this appendix and provide ABAG with relevant information. In addition, ABAG itself 
examined the existing technical information available on the various hazards affecting the Bay 
Area and their impacts. ABAG is very familiar with this information because of the extensive 
amount of research it has conducted with funding from the U. S. Geological Survey, the National 
Science Foundation, and others. However, many of the relevant flooding, landsliding, and 
wildfire data and reports were provided to ABAG following extensive outreach to state and 
federal agencies, as well as to relevant professional organizations. The result was an extensive 
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library of publications, including plans, studies, reports, and technical data. The most relevant 
are referenced as footnotes or are summarized briefly in Appendix C. Additional reports are 
more relevant to specific local government issues and are cited in specific local annexes to this 
overall plan. 

Mitigation Policy Outline and Review 

Having reviewed the discussions at eight of the nine county forums, as well as the draft plans of 
Berkeley, Napa, and the State of California, ABAG staff developed a draft overall goal and eight 
basic commitments for the plan. These general policies were presented for comment at the July 
15,2004 meeting of ABAG's Executive Board. This Board is the principal policy Board for 
ABAG. It meets once every two months and is composed of County Supervisors and City 
Council members representing all of the counties in the Bay Area and the cities in those counties. 
Meeting agendas are publicly announced as required by California's Brown Act and are mailed 
to hundreds of individuals who have requested to receive the agendas. The meetings of this 
Board are open to the public. While there was considerable discussion on the need to address 
hazard issues, no substantive changes in the goal or commitments were made. 

Next, the goal and policies were presented to ABAGYs Regional Planning Committee (RPC) at 
the September 1,2004 meeting. RPC is the planning policy committee for ABAG. It meets 
once every two months and is composed of County Supervisors and City Council members 
representing all of the counties in the Bay Area and the cities in those counties, as well as 
environmental, economic, and equity groups. Meeting agendas are publicly announced as 
required by California's Brown Act and are mailed to hundreds of individuals who have 
requested to receive the agendas. The meeting was also open to the public and the public had the 
opportunity to comment. The group discussed the general commitments, recommended a change 
in the way the commitments were ordered (to their current order), and supported the 
commitments in concept. 

Use of Two ABAC Special-Issue Review Committees 

Two committees were used to develop the sections of the plan that address housing safety, 
business risk, and lifeline issues. 

The ABAG Earthquake and Hazards Outreach Committee was tasked to help with development 
and review of the mitigation strategies related to housing and business. The committee is chaired 
by an elected official and has members consisting of city staffs, private construction contractors, 
California Geological Survey and U.S. Geological Survey scientists, and structural engineers 
(including both private-sector engineers and an engineer from the State Seismic Safety 
Commission staff). 

At the meetings of this Outreach Committee on June 30,2004 and September 15,2004, 
continued integration with the International Code Council (ICC) Joint East Bay-Peninsula 
Chapter effort to develop housing retrofit standards was discussed, and supported. ABAG's 
proposed new effort to coordinate with the American Association of Grading Officials on 
landslide mitigation was also presented and discussed. Concerns for soft-story apartments were 
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discussed and the need for a full-day charrette and policy forum was expressed. ABAG has 
been working with, and was encouraged to continue to work with, Lakeshore Ave. businesses in 
Oakland in an effort to identify ways to improve the resiliency of downtown retail businesses. 

The second committee, the ABAG Hazards Transportation and Lifelines Review Committee, is 
also chaired by an elected official and has members from city and county staffs, local transit 
districts, the California Highway Patrol (CHI'), Caltrans District 4, local water districts, PG&E, 
SBC Communications, the American Red Cross-Bay Area, the U.S. Geological Survey, and the 
Coastal Region office of the California Office of Emergency Services. This group met on July 
26,2004 to discuss the development of this plan and to brainstorm potential mitigation strategies, 
particularly those related to transportation, water supply, sewage, power, and communications 
systems. The ways these issues interrelate to health, education, and the environment were also 
discussed. A particular effort was made to develop additional, and improve existing, mitigation 
strategies related to flooding hazards. Additional comments and ideas were obtained from this 
committee at its meeting of September 16,2004. 

Creation of First Draft of Mitigation Strategies 

ABAG staff drafted an outline of mitigation strategies and circulated the strategies to all 
participating local government agencies and various professional organizations during 
September 2004. The strategies were created based on comments and discussions of the groups 
listed above, as well as from a review of the State Hazard Mitigation Plan and draft (at the time) 
Local Hazard Mitigation Plans of Berkeley, Napa (City), Napa County, and Oakland. 

Interaction with Professional Groups 

From late July 2004 through November 2004, ABAG staff actively approached various 
professional organizations and advocacy groups to obtain feedback on the preliminary 
commitment policy statements and mitigation strategies in the plan. These meetings and 
workshops were invaluable, in part because they generated active involvement of staff members 
of consulting firms, construction contractors, universities, and non-governmental agencies. 

Formal and informal presentations were given to meetings or workshops of: 
+ the Earthquake Engineering Research Institute Northern California Chapter (EERI-NC) 

Government Committee (July 26,2004), 
+ the ICC East BayPeninsula Chapter (July 21,2004), 
+ the American Society of Grading Officials (July 21,2004), and 
+ the FireSafe Councils (August 25,2004). 

At these meetings, ABAG staff stressed the need for feedback and assistance in drafting 
mitigation strategies that could be incorporated into the general outline of the eight key 
commitments of this multi-jurisdictional plan. The EERI-NC meeting resulted in a revised draft 
of the mitigation strategies related to various types of privately-owned and local government 
buildings vulnerable to earthquake damage. The ICC meeting resulted in an outline of the 
mitigation strategies related to vulnerability of single-family homes. The ASGO meeting resulted 
in strategies related to mitigation of landslides. Finally, the FireSafe Councils meeting resulted 
the development of the range of strategies related to fire. 
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Additional outreach to professional organizations occurred in October and November after the 
first formal plan release on October 6,2004. (More information on the October 6th event is 
included in the following section.) These efforts focused on obtaining comments and peer 
review for the draft strategies and were more outreach than plan development. Presentations 
were made to the following groups: 

+ the Geotechnical Engineering Earthquake Reconnaissance (GEER) group (October 7, 
2004) related to landslide mitigation strategies, 

+ the Earthquake Engineering Research Institute Northern California Chapter (EERI-NC) 
Lifeline Committee (October 28,2004) related to the Infrastructure area, 

+ San Francisco Community Agencies Responding to Disasters (SF-CARD) (November 4, 
2004) related to the Health area, 

+ the Structural Engineers Association of Northern California (SEAONC) (November 9, 
2004), and 

+ the California Preservation Foundation (November 18,2004) related to historic issues 
under Housing, Economy, and Government. 

Initial General Public Outreach 

The DRAFT Local Hazard Mitigation Plan was distributed at the ABAG General Assembly 
conference on "Taming Natural Disasters" on October 6,2004. This conference was widely 
advertised with printed and email fliers sent to 60,000 people representing local governments, 
business, social services, engineering, and environmental groups. Comments on additional 
strategies were solicited at the conference. Conference attendees were encouraged to submit 
comments. 

ABAG used the October 6th conference to encourage the media to help publicize the plan and 
posted a request for comments on our web site to collect comments from the public. Additional 
press outreach occurred before October 17,2004, the 15" anniversary of the Loma Prieta 
earthquake, including an article in the San Jose Mercury News, the largest circulation newspaper 
in the region. We encouraged the public to mail in or email suggestions. 

Based on the comments received, the DRAFT Local Hazard Mitigation Plan was revised. All of 
the comments were addressed. Most were incorporated directly in the plan. People who 
suggested changes that were not incorporated into the plan were sent replies explaining why the 
changes were not made. Largely the changes that were not made would have added duplication 
or would have put the plan's focus on emergency response, rather than on mitigation. The 
revised Local Hazard Mitigation Plan was forwarded to FEMA Region IX and the California 
Office of Emergency Services on October 27,2004. 

Focused Issue Workshops and Additional Outreach and Review 

Based on the comments received on the Draft Local Hazard Mitigation Plan distributed at the 
October General Assembly on "Taming Natural Disasters," four issues were identified that 
would benefit from immediate further work - health and disasters, education and schools, 
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historic structures, and soft-story multi-family residential buildings. ABAG held focused 
workshops were held on each of these issues: 

4 Health and Disasters on December 14,2004 - attended by 8 people (including local 
government public health experts and non-profits), 

4 Education and schools on December 16,2004 - attended by 22 people (largely 
school district employees), and 

4 Soft-Story Residential January 27,2005 - attended by 45 people (including private 
contractors, architects, and engineers as well as local government building officials, 
planners, and elected officials). 

ABAG staff used an existing forum organized by the City and County of San Francisco on 
historic buildings attended by approximately 20 people on January 12,2005 to gain insight on 
how to modify the plan rather than holding the meeting at ABAG. 

Comments received from OES, FEMA, professional organization outreach in late October and 
November, and the first two of these focused workshops were incorporated into another version 
of this Local Hazard Mitigation Plan. These revisions were provided to cities, counties, and 
special districts for a final round of comment in early January 2005. 

Again, all of the comments received were reviewed. Again, most suggestions were incorporated 
directly in the plan. Again, people who suggested that changes be made that were not 
incorporated into the plan were sent replies explaining why the changes were not made. Again, 
almost all suggested changes that were not incorporated were not made because they would have 
added duplication or made the plan's focus on emergency response, rather than on mitigation. 
All changes to the mitigation portion of this plan were finalized on January 28,2005. 

A Note on General Public Participation and Outreach 

While every effort has been made to make this entire process open and accessible for public 
participation, the general low level of interest and knowledge of hazards and mitigation by a 
many members of the public makes outreach more difficult than for other issues, such as traffic, 
education, or crime. Thus, an extensive effort was made to supplement typical outreach efforts 
with extensive interaction with "publics" that, by definition, are more interested in this process - 
existing ABAG committees, local governments, and professional organizations. This conclusion 
does not mean that the public did not examine the plan. For example, the "home page" for the 
"web site"set up for this effort, http://quake.abag.ca.gov/rnitigation, received 2,870 "hits" from 
October-December 2004. In addition, the plan was developed by focusing outreach both on 
each hazard, and on each commitment (or functional area). 

While outreach to neighboring local governments might normally be appropriate in the 
development of a plan such as this, because the area covered by this plan is so large, the logical 
neighboring entity is the State of California. Staff members of the State Seismic Safety 
Commission, California Geological Survey, California Department of Forestry, and Coastal 
Regional Office of Emergency Services were all involved in the development of this plan. Some 
additional outreach with reclamation districts that own levees in the delta areas will be brought 
into future workshops held by the ABAG Hazards Transportation and Lifelines Review 
Committee. 
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Additional Information on the Local Planning Process, Public 
Participation, and Outreach 

In addition to the information provided in this section, many cities, counties, and special districts 
held additional meetings and workshops as part of the process needed to identify their specific 
hazards, risks, and appropriate mitigation strategies. At a minimum, the mitigation strategies 
were reviewed at an open meeting of the organization's Council or Board. For more information 
on each jurisdiction's planning process, see the specific annexes prepared by that local 
government. 

Finally, the contributions of each local government to the development of this overall plan are 
detailed in Appendix E. The tables in this appendix specify which local governments attended 
which ABAG forum or workshop, those that provided written or oral comments on various 
aspects of the overall plan (including providing information on critical government facilities), 
and the name and contact information for those individuals who worked directly on this effort. 
While Appendix E is not on ABAG's web site, it has been forwarded to State OES and FEMA. 

This Local Hazard Mitigation Plan, as well as the ABAG Annex to the Plan, were adopted at the 
public meeting of ABAG's Executive Board on March 17,2005. 
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APPENDIX B 
The Plan Maintenance and Update Process 

Background 

ABAG received funding for the preparation of this multi-jurisdictional plan from the California 
Governor's Office of Emergency Services (OES) through the Federal Emergency Management 
Agency (FEMA) Pre-Disaster Mitigation Grant Competitive (PDM-C) program in mid-April 
2004. While cities and counties must complete the initial plan by May 1,2005 to be eligible for 
the 05 PDM-C program, the ABAG funding is for a two-year project. Thus, this initial Local 
Hazard Mitigation Plan for the San Francisco Bay Area must be viewed in this unique context. 

Preparation Schedule for the "Interim" and "Comprehensive" Plan 

Our goal is to have an "interim" plan developed, adopted by many local governments, and 
approved by OES and FEMA by March 17,2005. This "interim" plan will meet all of the 
minimum requirements of a Local Hazard Mitigation Plan. However, it will be missing several 
plan pieces that are in the regulations defining the plan contents with the language that the plan 
"should" contain versus the plan "shall" contain these items. These pieces are typically related to 
loss estimation and the clear tie between risk and mitigation impacts. 

Our goal is to have a "comprehensive" plan by April 1,2006 near the end of the 24-month grant. 
This complete plan will include much more extensive loss estimation data, clear ties between 
risk assessment data and mitigation strategies, and additional information on the mitigation 
strategies, including criteria for measuring progress toward the goal of disaster resistance. 

Integration into Existing Planning Mechanisms 

Typically, cities and counties have three major mechanisms for integrating the programs and 
policies identified in this plan: the Safety Element of their local General Plan, the requirements 
for project review of the California Environmental Quality Act (CEQA), and on-going capital 
improvement programs. The components of some of these other programs are identified as 
"Existing Programs" in the Annex of each participating local government. In addition, the 
recommendation of this overall plan is for local governments to adopt the specific mitigation 
strategies identified as an "Implementation Appendix" of their Safety Element. 

The situation for special districts and other governmental agencies is slightly different. 
However, the recommendation of this overall plan is to identify a variety of funding sources and 
implementation mechanisms for the higher priority mitigation strategies identified in each local 
government's annex. 

Future Updates of This Plan 

ABAG will continue to update this plan over time. The plan will be updated at least every five 
years, as required by DMA 2000. However, it will be updated more frequently as time and 
money allow. ABAG7s Planning Department will take the lead in updating hazard mapping and 
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risk information, while participating local governments will take the lead in developing and 
updating mitigation goals and strategies. 

For example, ABAG will continue to update its geographic information system based on new 
information from state and federal agencies, as well as from research projects conducted by 
ABAG and others. The lead in this effort at ABAG will be the Planning Department, 
specifically the Earthquake and Hazards Program. 

When an update occurs, participating local governments will be notified of the planned update 
and encouraged to provide comments. If changes are significant (that is, involve more than 
minor changes to, for example, the hazard mapping), all participating local governments will be 
involved in any needed updates in mitigation strategies and all will be asked to submit another 
resolution approving the plan. 

In addition, public participation will be encouraged at specific issue-oriented workshops and 
forums as time and funding allow. As at the numerous workshops and forums held during the 
development of this initial plan, a wide variety of participation will be encouraged, including: 

+ local and state government staff and elected officials, 
+ private engineers, construction contractors, financial experts, and business owners, 
+ professional organizations, 
+ university professors, and 
+ nonprofits. 

If ABAG is unwilling or unable to act as the lead agency in the multi-jurisdictional effort, 
participating local governments will contact each County's Office of Emergency Services. 
Counties should then work together to identify another regional forum for developing a multi- 
jurisdictional plan. Unlike in other metropolitan areas of the country, the Bay Area has no single 
dominant city or county. Many special districts, including BART, MTC, AC Transit, and the 
East Bay Regional Park District also have multi-county service areas. Thus, although counties 
could be used as lead agencies in updating the plan, this option is not as appropriate as in other 
areas of the country. 
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APPENDIX C 
Natural Hazard Risk Assessment 

What Makes a Disaster? 

A disaster is a natural or man-made emergency Traff'c-Re1afed Fatalities in 2003 
Alameda - 1 14 whose response needs exceed available Contra Costa - 70 

resources. Thus, disasters are not just Marin- 13 
emergencies that make the national news! Napa - 20 

San Francisco - 52 

There were 4,2 15 traffic-related fatalities in San Mateo - 36 
Santa Clara - 91 

California in 2003, yet this was not called a solano - 56 
"di~aster.~~" Sonoma - 57 

TOTAL = 509 in the Bay Area 

The number of homicides in California in 2003 Homicides in 2003 

was roughly half as large, with 2,402  death^.^' Alameda - 139 
Contra Costa - 74 
Marin - 0 

Again, homicides aren't disasters - unless Napa - 2 
committed in mass as an act of terrorism. San Francisco - 69 

San Mateo - 20 
Santa Clara - 48 
Solano - 20 
Sonoma - 12 
TOTAL = 384 in the Bay Area. 

For comparison, all of the deaths associated with Deaths Associatedwith 9/11 
2,749 deaths associated with the World Trade Center the September 11,2001 attacks totaled 2,992". lu deaths in the Pentagon tragedy 

In addition. the attacks caused billions of direct 40 deaths when a hiiacked iet crashed in Pennsylvania. 

and indirect economic losses. 19 suicides by hijaciers " 

TOTAL = 2,992 

A single homicide is a crime, and an attack with political intent is terrorism. But both may not 
be a disaster. 

20 Source - August 2004. National Highway Traffic Safety Administration. 2003 Annual Assessment of Motor 
Vehicle Crashes (based on Fatality Analysis Reporting System - FARS): National Highway Traffic Safety 
Administration. Published at h t t ~ : / / w w w - f a r s . n h t s a . d o t . a o v / f i n a l r e p o r e i d  =6&title 
=States&title2=Fatalities and Fatalitv Rates&S~ecialRvt=c~ue~l countv&SvecialRvt lvl=2 
21 Source - July 2004. California Department of Justice Criminal Justice Statistics Center. Crime in California, 
2003 Advance Release: Attorney General's Office. Published at 
h~:Nag.ca.~ovlcisc/vublications/advrelease/a&adO3/adO3.~df 
22 source - 2004.- National Commission on Terrorist Attacks Upon the United States (9-1 1 Commission). Final 
Report of the National Commission on Terrorist Attacks Upon the United States, OfJicial Government Edition. 
(Ch. 9, Footnote 188.) Published at httv://www.~~~oaccess.nov/911/ 
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On the other hand, the San Simeon earthquake of December 2003 that resulted in only 2 
fatalities, but caused hundreds of millions in property losses, was a disaster2). 

As stated above, disaster professionals define a disaster as a natural or man-made emergency 
whose response needs exceed available resources. When local government resources are 
exceeded, the California Governor's Office of Emergency Services (State OES) is contacted and 
the Governor is requested to declare a State Disaster. When State resources are exceeded, State 
OES contacts the U.S. Department of Homeland Security's Federal Emergency Management 
Agency (FEMA) and the President is requested to declare a National Disaster. This Presidential 
Declaration triggers funding resources for the public, the state, and local governments to use for 
clean-up, repair, recovery, and mitigation. 

What Are Our Natural Hazards? 

The focus of this effort is on natural hazards, that is, natural occurrences that can pose a risk of 
injury, loss of life, or damage to property. The nine most significant of these affecting the Bay 
Area, based on our past history, as well as on the State Hazard Mitigation Plan, are related to: 

+ earthquakes (surface faulting, ground shaking, liquefaction, landslides, and 
tsunamis), or 

+ weather wooding, landslides, wildfires, and drought). 

Other hazards relate to man-made conditions, including releases of hazardous materials, dam 
failures, energy shortages, and weapons of mass destruction. These other hazards are only 
addressed as they relate to earthquake and weather-related hazards. The only one of these 
additional hazards that is readily mapped and analyzed is dam failure. 

Finally, people and the food they eat are subject to disease. These concerns are also not 
addressed in great detail, except as they relate to earthquake and weather-related hazards. 

As part of this hazard identification process, ABAG has created a web site with access to 53 
hazard maps. These maps are referenced to the "hard copy" maps in this document. However, 
these maps can be interactively zoomed by address, zip code, city, county, school district, fire 
jurisdiction, and water district for use in the preparation of local Annexes to this plan. They also 
are all publicly accessible on the web at http://quake.abag;.ca.gov/mitigation/. 

Why Are We Concerned with Exposure and Probability, Not Just 
Hazards? 

If a river overflows its bank in an uninhabited area with no roads and no buildings, it is a flood, 
but not a flood disaster. If a major earthquake occurs in the desert of southeastern California 
where no one lives, it is still an earthquake, but not an earthquake disaster. Thus, this hazard 
mitigation plan is concerned about the location of people, buildings, and infrastructure relative to 
the hazards of floods, earthquakes, wildfires, and landslides - our hazard exposure. 

~ - 

23 Source - 2004. FEMA. "President Orders Aid for California Earthquake Recovery." FEMA News Press Release 
HQ04-003. Published at ht~://www.fema.~ov/news/newsrelease.fema?id=lO390 
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Hazards also need to be expressed with some sort of probability. Typically, hazards that cause 
disasters are not common, or these disasters would have long ago triggered an increase in 
response capability and hazard mitigation. For example, Bay Area cities and counties have 
adopted mitigation strategies and building codes that allow moderate earthquakes to occur with 
minimal damage. Because these hazards cause rare disasters, the probability information on 
their future occurrence is incomplete or subject to large errors. 

A complete risk assessment should identify: 
4 the existing land uses, buildings, infrastructure, and critical facilities located in each of 

these hazard areas (exposure); 
4 a general description of land use and development trends along with associated 

anticipated changes in exposure; 
an estimate of the potential deaths and injuries, property damages (dollar losses), and 
functional losses (disruption) based on exposure and vulnerability of various types of 
structures; and + estimates of the probabilities of these losses over time. 

The risk assessment ABAG is creating for the Bay Area is incomplete at this time. However, we 
anticipate that it will become more complete as we work with cities, counties, and special 
districts to incorporate additional information on critical and vulnerable facilities. ABAG plans 
to develop additional vulnerability information, as well as additional information on the potential 
impacts of mitigation strategies on vulnerability, from the fall of 2004 through the spring of 
2006. 

The following sections focus on describing the most significant natural hazards affecting the San 
Francisco Bay Area so that options for mitigation of those hazards can be developed. 

What Is Hazard Mitiqation? 

There are two ways to deal with disasters. 
1. We can increase emergency response capability. Thus, more damage needs to occur for 

those capabilities to be exceeded. Large incidents become manageable emergencies. 
2. Projects can be undertaken to prevent or lessen the impacts of future incidents, and thus 

reduce the need for larger and larger response capability. Homes can be moved from 
areas suffering repeated floods. Buildings and infrastructure can be built to reduce 
expected damage in earthquakes. Wood shakes on homes in woodland areas can be 
replaced with asphalt shingles or tile. These actions are called "mitigation." 

More specifically, the Stafford Act defines "mitigation" as "any sustained action taken to reduce 
or eliminate the long-term risk to human life andproperqfiom hazards."" Thus, as mitigation 
activities are undertaken, the risks associated with disasters decrease. 

24 Source - 44 CFR Section 201.2 pertaining to Section 322 of the Stafford Act, 42 U.S.C. 5165. 
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Earthquakes 
Probabilitv of earthquake-related hazards 

Location and extent of earthauake-related hazards Map Source - USGS, 2003 

Earthquakes result in five different hazards that have been mapped in the Bay Area. The 
following sections describe those hazards, as well as reference the map plates showing the 
location and extent of the hazard in the Bay Area. 

Surface Rupture 

Earthquakes occur in the Bay Area when forces underground cause the faults beneath us to 
rupture and suddenly slip. If the rupture extends to the surface, we see movement on a fault 
(surface rupture). Because faults are weaknesses in the rock, earthquakes tend to occur over 
and over on these same faults. 

25 Source - 2003. USGS Working Group on Earthquake Probabilities. Is a Powerful Earthquake Like@ to Strike 
in the Next 30 Years? - USGS Fact Sheet 039-03 at http://geovubs.wr.usgs.gov/fact-sheet/fsO39-03/fs039-03.pdf 
and Earthquake Probabilities in the Sun Francisco Bay Region - USGS Open-File Report 03-214 at 
httv:~lgeovubs.wr.usgs.gov/o~en-filelof03-2141. 
26  he probability information provided by the USGS for earthquakes on each fault also applies to the associated 
earthquake-related hazards (ground shaking, liquefaction, landslides, and, except for faults that do not extend to the 
surface, fault surface rupture). Tsunamis probabilities are more complicated, however, as noted on page 48 and 49. 
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TABLE 1 - Probabilities of Selected Earthquake Scenarios Occurring in the Next 30 Years and Slip 
Rates on Associated Fault Segments [based on USGS Working Group on California Earthquake Probabilities, 2003, 

except slip rates for last three faultsfrom Petersen and others, 2002 update] [Scenario maps on ABAG web site are shaded] 

I Fault Segment (s) Average % Probability of % Probability 
Characteristic of Quake 2 6.7 ".. - . 

I I J I I ~  Kare 1 ,--. , -._--, 1 Ouake 2002-2031 1 2002-2031 

Taming Natural Disasters 45 March 17,2005 



The California Geological Survey (CGS) publishes maps of the active faults in the Bay Area that 
reach the surface as part of its work to implement the requirements of the Alquist-Priolo 
Earthquake Fault Zone Act. These maps show not only the most comprehensive depiction of 
fault traces that can rupture the surface, but also the zones in which cities and counties must 
require special geologic studies to prevent the building of structures intended for human 
occupancy from being built and in which the surface rupture hazard must be disclosed in real 
estate transactions. The regional depiction of the location of this hazard is on Plate 1 - Fault 
Surface Rupture Hazard. 

In some respects, fault rupture is a relatively minor problem in earthquakes. For example, strong 
earthquakes can occur when the fault rupture does not extend to the surface, and that fault-related 
damage is rare when compared to shaking-related damage. Neither the Loma Prieta nor the 
Northridge earthquakes resulted in surface rupture. In addition, the major thrust faults listed in 
Table 1 have not experienced surface rupture. While the faults shown on Plate 1 only include 
those faults that have experienced surface rupture, only structures that are directly astride the 
fault trace that ruptures will be damaged in a future earthquake, not all of the structures in the 
study zones. 

That said, the amount of ground displacement can be quite large, particularly when a major 
strike-slip fault is involved. For example, in a study conducted by ABAG examining the 
potential impact of this hazard on road closures27, the amount of horizontal displacement on the 
large strike-slip faults was estimated as 2 - 4 meters, and the amount of vertical displacement 
was estimated as 0 - 0.4 meters, with actual values sometimes reaching double these values. 

Maps of fault rupture hazard for individual local governments are on line at 
htt~://quake.abag.ca. pov/faults. 

Ground Shaking 

The fault rupture of the ground generates vibrations or waves in the rock that we feel as ground 
shaking. Larger magnitude earthquakes generally cause a larger area of ground to shake hard, 
and to shake longer. Thus, one principal factor in determining shaking hazard is the magnitude of 
expected earthquakes. However, an earthquake shakes harder in one area versus another based 
not only on the magnitude, but also on other factors, including the distance of the area to the fault 
source of the earthquake and the type of geologic materials underlying the site, with stronger 
shaking occurring on softer soils. Earthquake intensity measures the strength of ground shaking 
in an individual earthquake at a particular location. ABAG and the U.S. Geological Survey 
(USGS) have developed several maps to aid in depicting shaking intensity, and thus ground 
shaking hazard. 

ABAG, in conjunction with scientists at USGS, has developed shaking intensity maps for 
18 likely future earthquakes, as shown on Plates 2 - 19 - ABAG Earthquake Shaking 
Scenarios. These maps are appropriate for use in disaster exercises and in earthquake 
disaster planning. 
USGS has also developed several earthquake shaking intensity maps for anticipated 
future earthquakes. These maps are based on the ground motion models that are used to 

27 Source - 1997. Perkins, J., and others. Riding Out Future Quakes - ABAG, 198 pp. See fault rupture 
discussion on pages 15- 19. 
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generate ShakeMaps for large and moderate earthquakes immediately after these 
earthquakes occur. A comparison of the USGS ShakeMap versus ABAG Earthquake 
Shaking Scenario map for the North and South Hayward fault scenario has been included 
as Plate 20 for information. As can be seen from this comparison, the ABAG Earthquake 
Shaking Scenario maps show higher shaking near the fault than the ShakeMaps for the 
large strike-slip faults that are common in the Bay Area. Estimating ground motions near 
rupturing faults is an active area of earthquake research. Records of strong ground 
motions with peak velocities consistent with the ABAG model were obtained from near- 
fault stations for the recent 2002 Denali and 1999 Chi-Chi earthquakes. Because of our 
desire to be conservative, ABAG is using the ABAG Earthquake Shaking Scenario maps 
for this disaster planning effort. 

As is obvious when examining the explanation on these maps, higher modified Mercalli 
intensities translate into higher shaking. The impact of this increased shaking varies. For 
example, higher shaking translates into higher numbers of landslides, greater areas of 
liquefaction, and more damaged buildings. More information on this subject is available at 
http://www.abap;.ca.p;ovlbayarea/eqmaps/doc/mmi.html for the modified Mercalli intensity 
(MMI) scale itself, and at http://www.abag.ca.gov/ba~area/eqmap~/doc/1998~s.html for what 
higher ground shaking means in a way that is more quantified than the MMI scale itself. This 
information was developed by ABAG for the U.S. Geological Survey in 1998". 

Finally, it is often useful to have a single hazard map containing the shaking hazard information 
for the Bay Area for long-term risk analysis. USGS cooperated with CGS, the California 
Seismic Safety Commission (CSSC), and State OES to develop such a "composite" scenario 
map. There are two principal caveats to use of this map. First, it incorporates probability 
information that has a wide margin of error. As stated earlier, while recent research by USGS 
has provided more reliable probability information for future Bay Area earthquakes than for any 
other area of the country (62% of a magnitude 6.7 or larger earthquake), it has a wide error range 
(from a low of 37% to a high of 87%, or plus or minus 25%29)! In addition, the December 2003 
San Simeon earthquake occurred in an area shown on this map as having less potential for strong 
shaking than many other areas of coastal California. The second caveat is that the shaking 
intensity levels are based on the ShakeMap models, and may underestimate the hazard near the 
Bay Area's large strike-slip faults, as noted above. See Plate 21 -Earthquake Shaking 
Potential for a regional depiction of this hazard map. 

See htt~://quake.aba~.ca.p;ov/ma~sba.html for more information and local government-specific 
depictions of these 20 earthquake shaking hazard maps. 

Liquefaction 

Ground shaking can lead to liquefaction. When the ground liquefies in an earthquake, sandy or 
silty materials saturated with water behave like a liquid, causing pipes to leak, roads and airport 
runways to buckle, and building foundations to be damaged. As with ground shaking, several 
types of maps aid in depicting this hazard. 

28 Source - 1998. Perkins, J. The Sun Francisco Bay Area - On Shaky Ground - Supplement - ABAG, 28 pp. 
See discussion on meaning of MMI on pages 2-1 1. Note - this information is also on the web at 
http://www.abag.ca.aov/bavarea~eamaps/doc/1998gs.html. 
29 Source - 2003. USGS Working Group on Earthquake Probabilities. Is a Powerful Earthquake Likely to Strike 
in the Next 30 Years? - USGS Fact Sheet 039-03 at http://~eopubs.wr.usgs.gov/fact-sheet/fs039-03/fs039-03.pdf. 
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+ Liquefaction susceptibility maps show areas with water-saturated sandy and silty 
materials. Plate 22 shows a map of liquefaction susceptibility for the Bay Area published 
by USGS showing various levels of liquefaction susceptibility. Plate 23 shows the 
liquefaction susceptible areas as depicted by CGS. Unlike Plate 22, the map groups most 
of the moderate to very high susceptible areas shown on the USGS map into official 
seismic hazard map zones where real estate disclosure and hazard analysis are required. 
Note, however, that this type of map is only available for a portion of the Bay Area. + Liquefaction hazard maps for specific earthquake scenarios show areas where the ground 
is both susceptible to liquefaction and that are likely to be shaken hard enough in a 
particular earthquake to trigger liquefaction. These maps are depicted in Plates 24 - 41. 

ABAG has conducted extensive studies looking at the ways that liquefaction could potentially 
impact the Bay Area summarized in an ABAG report.30 In general, the potential impacts to 
infrastructure are more significant than to building structures. 

See http://quake.aba~.ca.gov/liquefac/liquefac.html for more information and local government- 
specific depictions of these two liquefaction susceptibility and 18 liquefaction hazard maps. 

Earthquake-Induced Landslides 

Ground shaking can also lead to ground failure on slopes, or earthquake-induced landslides. 
While USGS has created several demonstration maps for this type of hazard, the best depiction is 
shown in Plate 42, the CGS seismic hazard map for earthquake-induced landslides. As with the 
CGS liquefaction susceptibility map, this map is only available for a portion of the Bay Area. 
The list of mitigation strategies includes several relating to ways in which local governments can 
increase the speed of completion of hazard maps, particularly GOVT-c-10, LAND-a-2, LAND-a- 
4, and LAND-a-5. ABAG is also working to secure funding for additional studies related to 
earthquake-induced landslide hazards in the Bay Area. 

More detailed maps for individual local governments and additional landslide hazard information 
are available on line at http:l/quake.abag.ca.gov/landslide. 

Tsunamis 

Large underwater displacements from ma'or earthquake fault ruptures or underwater landslides 
41 can lead to ocean waves called tsunamis. Since tsunamis have high velocities, the damage 

from a particular level of inundation is far greater than with a normal flood event. Tsunamis can 
result from off-shore earthquakes within the Bay Area, or from distant events. 

A large effort is underway to develop tsunami hazard maps for the western coast of the United 
States. The State of California Governor's Office of Emergency Services (OES) is leading this 
effort. As of February 2005, a map of a portion of the Bay Area ocean coastline from San 
Gregorio in San Mateo County to Lincoln Park in San Francisco has been published. The map 
shows a "worst case" tsunami event for evacuation planning. The map is based on a maximum 
run-up to a specific contour, in this case, 12.8 meters (42 feet). While no maps of the area south 

30 Source - 2001. Perkins, J. The Sun Francisco Bay Area - The Real Dirt on Liquefaction - ABAG, 25 pp. See 
discussion on "What Happens to Our Built Environment" on pages 11-19. Note -this information is also on the 
web at http://c1uake.abag.ca.gov/lic1uefac/lit1. 
3 1 Waves in enclosed bodies, such as lakes or Bays, are called seiches. There are no published maps or hazard 
information on seiche hazards in the Bay Area. 
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of San Gregorio to the southern tip of San Mateo County have been published, the coastal bluffs 
in the area would tend to confine the inundation area to the beaches. The regional depiction of 
this hazard is on Plate 43 - Tsunami Evacuation Planning Areas. ABAG has worked with 
OES and the two affected counties to make the regional map, more detailed maps for individual 
local governments, and additional tsunami hazard information publicly available at 
http://quake.abag.ca.aov/tsunami. 

Maps of the coastline portions of Sonoma and Marin counties are expected by fall 2005. No 
maps have been published as part of this OES effort for the area within San Francisco Bay, 
although an ongoing indicates that if the run-up height is 10 meters at the Golden Gate, it 
might be half as high when it reaches the East Bay, and only 10% as high (1 meter) by the time it 
reaches the northern and southern ends of the Bay. ABAG continues to work with OES and the 
affected counties and hopes to make additional maps of this type available in the coming months. 

It is important to understand that, even when the current OES mapping is complete, no 
probability information is available for the Bay Area tsunami hazard. ABAG and others are 
working with State OES to encourage more mapping that has an estimate of probability 
associated with it. OES and the California Geological Survey will be discussing this issue in a 
meeting tentatively scheduled for the fall of 2005. The tsunami hazard map is not even officially 
called a hazard map, but an evacuation planning map, because it is not based on probabilities. 

The list of mitigation strategies includes several relating to ways in which local governments can 
increase the speed of completion of hazard maps, particularly GOVT-b-24 and GOVT-c-10. 

Past occurrences of Bav Area earthquake-related disasters 

The fact that a devastating earthquake occurred in 1906 -the San Francisco earthquake - is 
common knowledge. Larger earthquakes generally affect larger areas; the San Francisco 
earthquake caused extensive damage in Oakland, San Jose and Santa Rosa. More recently, the 
1989 Loma Prieta earthquake caused extensive damage in the Santa Cmz Mountains, as well as 
in Oakland and San Francisco tens of miles away. But many moderate to great earthquakes (over 
magnitude 6.0) have affected the Bay Area; 22 such events have occurred in the last 160 years - 
for an average of one every seven years. 

There have been only three earthquake-related natural disasters in the Bay Area since 1950 - the 
September 3,2000 Napa earthquake (declared a disaster in only Napa County), the 1989 Loma 
Prieta earthquake (declared a disaster in Alameda, Contra Costa, Marin, San Francisco, San 
Mateo, Santa Clara, and Solano counties), and the April 1984 Morgan Hill earthquake (declared 
a disaster in Santa Clara County). In addition, the April 1964 Good Friday Alaskan earthquake 
triggered mitigation conducted for the tsunami warning in Marin County. See Appendix D and 
htt~://quake.abag.ca.gov/miti~ation/disaster-histo~.html. 

Vulnerabilitv of the Bav Area to earthquakes 

ABAG has focused its assessment of Bay Area earthquake vulnerability assessment by 
conducting several major analyses -three exposure analyses as part of its development of this 

32 Dengler, L., Borrero, J., Patton, J., 2004. "The Tsunami Hazard in San Francisco Bay" Eos Trans. AGU, 
85(47), Fall Meet. Suppl., Abstract OS23D-1354. 
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multi-jurisdictional Local Hazard Mitigation Plan (with plans to conduct additional ones when 
more complete mapping is available), and three as part of earlier efforts. 

Fault surface rupture hazard and exposure of existing land use - 
The analysis of the types of land use and facilities focuses on the California Geological Survey's 
map of surface fault rupture hazard study zones (Plate 1) described earlier under the Alquist- 
Priolo Earthquake Fault Zoning Act. These zones are not fault zones, but zones in which studies 
are required to ensure that no structures intended for human occupancy are placed across active 
faults. Thus, only a small fraction of the land use areas and infrastructure miles in these zones 
are actually subject to fault rupture. 

4 Of the 4.36 million acres of land in the Bay Area, 1.8% is in areas designed as subject to 
the study requirement of the Alquist-Priolo Earthquake Fault Zoning Act. 

4 2.2% of the urban land is in one of these areas, versus 1.7% of the non-urban land. 
4 Types of existing urban land uses with the highest percentages in these areas are urban 

open (3. I%), mixed residential-commercial (2.9%), and residential use (2.3%). 
4 The percentage of urban land located in these areas ranged from a high of over 4% in 

Alameda and San Mateo counties to a low of 0% in San Francisco. 
These percentages are based on information in Table 2: Surface Rupture Hazard and Existing 
(2000) Land Use. See Plate 1 and http:llquake.abag.ca.gov/mitigationlpickdbh2.html for more 
specific information for individual counties and cities. 

Fault surface rupture hazard and exposure of existing infrastructure - 
Rather than discuss the percentages of road miles in these areas, it is useful to note the number of 
road closures in these areas in various earthquake scenarios. See 
httw://www.aba~.ca.gov/b~area/esmap~/eqtrans/result.html and select a specific scenario. For 
example, of the 1,734 road closures expected in a future North-South Hayward fault earthquake, 
520 will be due to surface rupture. (These estimates are an update of the Riding Out Future 
Quakes report discussed earlier.) 

Pipelines have different issues, particularly the large water importation aqueducts of the East Bay 
Municipal Utility District (EBMUD), the Hetch-Hetchy system administered by the Public 
Utility Commission of the City and County of San Francisco (SF-PUC), and the Santa Clara 
Valley Water District. These local government agencies have unique issues with each major 
fault crossing. For example, EBMUD is continuing to work on its fault crossing issues, in spite 
of major construction projects that have already been completed. 

Fault surface rupture hazard and exposure of existing critical facilities - 
4 Of the 812 critical health care facilities in the Bay Area, 1.8% are in areas designed as 

subject to the study requirement of the Alquist-Priolo Earthquake Fault Zoning Act. 
4 Only 1 . l% of the 2,063 public schools are in these areas. 
4 Of the 3,991 critical facilities owned by cities, counties, and other special districts, 1.5% 

are in these areas. 
4 Of greater concern than a facility actually being astride a fault, however, is that the fault 

rupture will impede access and the functioning of infrastructure service to those facilities. 

These percentages are based on information in Table 2: Surface Rupture Hazard and Existing 
(2000) Land Use. See Plate 1 and http:llquake.abag.ca.~ov/miti~ationlpickcrit.html for more 
specific information for individual counties and cities. 
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TABLE 2: Surface Rupture Hazard and Existing (2000) Land Use 

In Alquist-Priolo 
Earthquake Fault % of Land in 

Total Acres Rupture Study Zones Study Zones 
Total 4,395,975 81,300 1.8% 
Urban 1,082,285 23,431 2.2% 
Non-Urban 3,313,690 57,869 1.7% 
URBAN ONLY: 
Residential 578,048 13,225 2.3% 
Mixed R+C 2,345 68 2.9% 
Commercial1 Services 100,396 2,072 2.1% 
Mixed C+I 12,137 43 0.4% 
Industrial 66,861 586 0.9% 
Military 31,409 95 0.3% 
Infrastructure 146,061 2,793 1.9% 
Urban 0 0 en 3.1% - 
URBAN ONLY: 
Alameda 168,564 7,114 4.2% 
Contra Costa 192,006 3,475 1.8% 
Marin 52,784 723 1.4% 
Napa 34,826 394 1.1% 
San Francisco 29,187 0 0.0% 
San Mateo 103,990 4,506 4.3% 
Santa Clara 199,139 3,356 1.7% 
Solano 102,317 930 0.9% 
Sonoma 199,470 2,932 1.5% 

In Alquist-Priolo 
Earthquake Fault % of Miles in 

Total Miles Rupture Study Zones Study Zones 
INFRASTRUCTURE: 
Roads 33,995 819 2.4% 
Transit 173 1 0.6% 
Rail 951 10 1.1% 
Pipelines 32,022 762 2.4% 

In Alquist-Priolo 
Total Earthquake Fault % of Facilities in 

Number Rupture Study Zones Study Zones 
CRITICAL FACILITIES: 
Health Care 812 15 1.8% 
Schools 2,063 22 1.1% 
Bridges 4,159 101 2.4% 
Local Government 3,991 60 1.5% 

See http:llauake.aban.ca.aovlmitiaationl~ickdbh2.htmI 
and http:llauake.abaa.ca.aovlmitiaationl~ickcrit.html 
for more specific information. 
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Shaking hazard and exposure of existing land use - 
Rather than perform this analysis for each of the many earthquake scenarios developed by USGS 
and ABAG, we have used the shaking potential map (Plate 21) described earlier. 

4 Of the 4.36 million acres of land in the Bay Area, 8.1% is in the areas with highest 
shaking potential, while 29.0% is in the next to highest area of shaking potential. 

4 55.5% of the urban land is in one of these two areas, versus 31 .l% of the non-urban land. 
4 Types of existing urban land uses with the highest percentages in these two areas are 

mixed commercial-industrial complexes (93.6%), mixed residential-commercial (80.7%), 
and commercial use (66.4%). 

4 Of the 115,986 acres of urban land in the highest shaking potential category, 47.1% is in 
residential use. 

4 The percentage of urban land located in the highest two shaking potential areas ranged 
from a high of over 78% in Alameda, San Francisco, San Mateo, and Santa Clara 
counties to lows of less than 7% in Napa and Solano counties. 

These percentages are based on information in Table 3: Shaking Hazard and Existing (2000) 
Land Use. See Plate 2 1 and http://~uake.abaa.ca.rrov/mitiaation/vickdbh2.html for more specific 
information for individual counties and cities. 

Shaking hazard and exposure of existing infrastructure - 
Rather than perform this analysis for each of the many earthquake scenarios developed by USGS 
and ABAG, we have used the shaking potential map (Plate 2 1) described earlier. 

4 A huge 86.7% of the fixed transit in the Bay Area is in the two highest shaking potential 
areas, including 84.8% of the BART lines. This finding on exposure is consistent with 
the BART effort to upgrade and strengthen its facilities. 

4 In comparison, 55.7% of the miles of roads, 56.8% of the rail lines, and 55% of the 
pipelines are in these areas. 

These percentages are based on information in Table 3: Shaking Hazard and Existing (2000) 
Land Use. See Plate 21 and httv:llquake.abag;.ca.aov/miti~ation/vickdbh2.html for more specific 
information for individual counties and cities. 

Shaking hazard and exposure of existing critical facilities - 
Rather than perform this analysis for each of the many earthquake scenarios developed by USGS 
and ABAG, we have used the shaking potential map (Plate 21) described earlier. 

4 Of the 812 critical health care facilities in the Bay Area, over three-quarters (77.7%) are 
in the two highest shaking potential areas. 

4 In addition, 70.1 % of the 2,063 public schools are in the two highest shaking potential 
areas. 
Of the 3,991 critical facilities owned by owned by cities, counties, and other special 
districts in the Bay Area, 72.8% are in the two highest shaking potential areas. 

4 These vulnerabilities show the need for more detailed risk assessment of these critical 
facilities, as addressed in the mitigation strategies in the areas of "Education" and 
''Government." Many of these facilities have been seismically retrofitted or will require 
seismic retrofitting. 

These percentages are based on information in Table 3: Shaking Hazard and Existing (2000) 
Land Use. See Plate 21 and http:llquake.abag.ca.govlmitigation/pickcrit.html for more specific 
information for individual counties and cities. 
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TABLE 3: Shaking Potential and Existing (2000) Land Use 

Highest % of Land in Highest % of Land in Next to % of Land in Middle 
Total Shaking Next to Highest Middle Category of Shaking Potential Highest Shaking Category of Shaking 
Acres Potential Shaking Potential Shaking Potential Area Potential Area Potential 

Total 4,395,975 357,325 1,273,997 1,865,606 8.1% 29.0% 42.4% 
Urban 1,082,285 11 5,986 485,167 398,294 10.7% 44.8% 36.8% 
Non-Urban 3,313,690 241,339 788,830 1,467,311 7.3% 23.8% 44.3% 
URBAN ONLY: 
Residential 578,048 54,633 259,048 225,532 9.5% 44.8% 39.0% 
Mixed R+C 2,345 484 1,409 41 5 20.6% 60.1% 17.7% 
Commercial1 
Services 100,396 12,587 54,027 28,253 12.5% 53.8% 28.1 % 
Mixed C+I 12,137 1,593 9,762 639 13.1% 80.4% 5.3% 
Industrial 66,861 5,159 35,346 21,790 7.7% 52.9% 32.6% 
Military 31,409 5,082 5,491 17,848 16.2% 17.5% 56.8% 
Infrastructure 146,061 20,307 56,345 51,107 13.9% 38.6% 35.0% 
Urban Open 145,028 16,141 63,740 52,711 11.1% 44.0% 36.3% 
URBAN ONLY: 
Alameda 168,564 26,148 11 0,737 27,730 15.5% 65.7% 16.5% 
Contra Costa 192,006 6,997 76,521 96,105 3.6% 39.9% 50.1% 
Marin 52,784 8,980 13,066 30,198 17.0% 24.8% 57.2% 
Napa 34,826 137 980 20,400 0.4% 2.8% 58.6% 
San Francisco 29,187 9,168 13,929 5,364 31.4% 47.7% 18.4% 
San Mateo 103,990 37,455 55,559 7,428 36.0% 53.4% 7.1% 
Santa Clara 199,139 7,758 148,023 42,853 3.9% 74.3% 21.5% 
Solano 102,317 3,373 3,248 60,269 3.3% 3.2% 58.9% 
Sonoma 199,470 15,621 62,350 108,352 7.8% 31.3% 54.3% 

Highest % of Miles in Highest % of Miles in Next to % of Miles in Middle 
Total Shaking Next to Highest Middle Category of Shaking Potential Highest Shaking Category of Shaking 
Miles Potential Shaking Potential Shaking Potential Area Potential Area Potential 

INFRASTRUCTURE: 
Roads 33,995 3,619 15,307 12,107 10.6% 45.0% 35.6% 
Transit 173 43 107 23 24.9% 61.8% 13.3% 
Rail 951 143 397 329 15.0% 41.7% 34.6% 
Pipelines 32,022 3,342 14,261 11,573 10.4% 44.5% 36.1 % 

Highest % of Facilities in % of Miles in Next to % of Facilities in 
Total Shaking Next to Highest Middle Category of Highest Shaking Highest Shaking Middle Category of 

Number Potential Shaking Potential Shaking Potential Potential Area Potential Area Shaking Potential 
CRITICAL FACILITIES: 
Health Care 81 2 141 490 168 17.4% 60.3% 20.7% 
Schools 2,063 293 1,153 56 1 14.2% 55.9% 27.2% 
Bridges 4,159 51 6 2,205 1,272 12.4% 53.0% 30.6% 
Local Government 3,991 556 2,351 905 13.9% 58.9% 22.7% 

See htt~:Ilauake.abaa.ca.aov/mitiaationl~ickdbh2.html and htt~:llauake.abaa.ca.aovlmitiaationlpickcrit.html for more specific information. 



Liquefaction susceptibility and exposure of existing land use - 
Rather than perform this analysis for each of the earthquake scenarios developed by USGS and 
ABAG, we used the liquefaction susceptibility map (Plate 22) described earlier. The areas 
mapped as having moderate, high, and very high liquefaction susceptibility are roughly 
equivalent to the areas mapped by CGS as areas where studies are required (Plate 23). 

Of the 4.36 million acres of land in the Bay Area, 2.4% is in areas mapped as having very 
high liquefaction susceptibility, while 22.3% is the areas mapped in the combined 
moderate-high-very high liquefaction susceptibility category. 
6.1 % of the urban land is in the areas mapped as having very high liquefaction 
susceptibility, versus only 1.2% of the non-urban land. 
39.1% of the urban land is in the areas mapped in the combined moderate-high-very high 
liquefaction susceptibility category, versus only 16.9% of the non-urban land. 
Types of existing urban land uses with the highest percentages in those areas mapped as 
having very high liquefaction susceptibility are mixed commercial-industrial complexes 
(18.6%), industrial (13.8%), military use (1 1.9%), and infrastructure (10.4%). 
The percentage of urban land located in these areas mapped as having very high 
liquefaction susceptibility ranged from a high of 16.8% in San Francisco to lows of less 
than 5% in Contra Costa, Napa, Santa Clara, Solano, and Sonoma counties. 

These percentages are based on information in Table 4: Liquefaction Susceptibility and 
Existing (2000) Land Use. See Plate 22 and http://quake.abaa.ca.aov/mitiaationlpickdbh2.html 
for more specific information for individual counties and cities. 

Liquefaction susceptibility and exposure of existing infrastructure - 
Again, we have used the liquefaction susceptibility map (Plate 22) described earlier. 

Of the 33,995 miles of roads in the Bay Area, 4.6% are in areas mapped as having very 
high liquefaction susceptibility, while 27.9% are the areas mapped in the combined 
moderate-high-very high liquefaction susceptibility category. 
In comparison, 51.9% of the miles of rail, 34.6% of transit lines, and 27.5% of pipelines 
are in the combined moderate-high-very high liquefaction susceptibility category. These 
exposures are of concern because of the potential vulnerability of these lines to damage. 

These percentages are based on information in Table 4: Liquefaction Susceptibility and 
Existing (2000) Land Use. See Plate 22 and http://quake.abaa.ca.gov/mitiqationlpickdbh2.html 
for more specific information for individual counties and cities. 

Liquefaction susceptibility and exposure of existing critical facilities - 
Again, we have used the liquefaction susceptibility map (Plate 22) described earlier. 

Of the 812 critical health care facilities in the Bay Area, 5.4% are in areas mapped as 
having very high liquefaction susceptibility, while 56.7% are the areas mapped in the 
combined moderate-high-very high liquefaction susceptibility category. 
Of the 2,063 public schools in the Bay Area, 4.8% are in areas mapped as having very 
high liquefaction susceptibility, while 50.8% are the areas mapped in the combined 
moderate-high-very high liquefaction susceptibility category. 
Of the 3,991 critical facilities owned by cities, counties, and other districts, 16.2% are in 
areas mapped as having very high liquefaction susceptibility, while 58.0% are the areas 
mapped in the combined moderate-high-very high liquefaction susceptibility category. 

These percentages are based on information in Table 4: Liquefaction Susceptibility and 
Existing (2000) Land Use. See Plate 22 and htt~://~uake.abaa.ca.aov/mitiaationl~ickcrit.html 
for more specific information for individual counties and cities. 
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TABLE 4: Liquefaction Susceptibility and Existing (2000) Land Use 

Very High Moderate % of Land in Very % of Land in High % of Land in Moderate 
Total Liquefaction High Liquefaction Liquefaction High Liquefaction Liquefaction Liquefaction 
Acres Susceptibility Susceptibility Susceptibility Susceptibility Susceptibility Susceptibility 

Total 4,395,975 104,836 446,496 429,906 2.4% 10.2% 9.8% 
Urban 1,082,285 64,867 121,967 235,944 6.0% 11.3% 21.8% 
Non-Urban 3,313,690 39,969 324,529 193,962 1.2% 9.8% 5.9% 
URBAN ONLY: 
Residential 578,048 17,262 46,878 131,332 3.0% 8.1% 22.7% 
Mixed R+C 2,345 196 264 870 8.4% 11.3% 37.1 % 
Commercial1 
Services 100,396 7,505 12,133 33,521 7.5% 12.1% 33.4% 
Mixed C+I 12,137 2,262 3,314 3,417 18.6% 27.3% 28.2% 
Industrial 66,861 9,251 15,514 15,859 13.8% 23.2% 23.7% 
Military 31,409 3,737 8,811 1,623 11.9% 28.1 % 5.2% 
Infrastructure 146,061 15,149 18,190 26,975 10.4% 12.5% 18.5% 
Urban Open 145,028 9,505 16,863 22,347 6.6% 11.6% 15.4% 
URBAN ONLY: 
Alameda 168,564 20,603 22,357 44,618 12.2% 13.3% 26.5% 
Contra Costa 192,006 4,869 21 , I  11 30,611 2.5% 11 .O% 15.9% 
Marin 52,784 5,354 8,001 4,779 10.1% 15.2% 9.1% 
Napa 34,826 1,442 3,444 2,508 4.1% 9.9% 7.2% 
San Francisco 29,187 4,898 456 9,187 16.8% 1.6% 31.5% 
San Mateo 103,990 11,669 8,333 13,658 11.2% 8.0% 13.1% 
Santa Clara 199,139 7,640 30,631 79,601 3.8% 15.4% 40.0% 
Solano 102.31 7 3,678 9,667 24,002 3.6% 9.4% 23.5% 
Sonoma 199,470 4,723 17,968 26,984 2.4% 9.0% 13.5% 

Very High Moderate % of Miles in Very % of Miles in High % of Miles in Moderate 
Total Liquefaction High Liquefaction Liquefaction High Liquefaction Liquefaction Liquefaction 
Miles Susceptibility Susceptibility Susceptibility Susceptibility Susceptibility Susceptibility 

INFRASTRUCTURE: 
Roads 33,995 1,570 2,770 5,156 4.6% 8.1% 15.2% 
Transit 173 14 11 38 8.1% 6.4% 22.0% 
Rail 95 1 118 194 182 12.4% 20.4% 19.1% 
Pipelines 32,022 1,361 2,607 4,828 4.3% 8.1% 15.1% 

Very High Moderate % in Very High % in High % in Moderate 
Total Liquefaction High Liquefaction Liquefaction Liquefaction Liquefaction Liquefaction 

Number Susceptibility Susceptibility Susceptibility Susceptibility Susceptibility Susceptibility 
CRITICAL FACILITIES: 
Health Care 81 2 44 84 332 5.4% 10.3% 40.9% 
Schools 2,063 100 228 719 4.8% 11.1% 34.9% 
Bridges 4,159 528 706 1,329 12.7% 17.0% 32.0% 
Local Government 3,991 646 607 1,063 16.2% 15.2% 26.6% 

See http:/lauake.abaa.ca.aovlrnitiaationl~ickdbh2.htrnI and htt~:/lauake.abaa.ca.qov/mitiaation/pickcrit.html for more specific information. 



Earthquake-induced landslide susceptibility and exposure of existing land use, infrastructure, 
and critical facilities - 
The best available map for showing earthquake-induced landslide susceptibility is the one 
prepared by CGS showing the areas where studies are required (Plate 42). The problem with any 
type of regional assessment using this map is that it does not cover the entire Bay Area. Thus, 
while the database of exposed land uses exists at 
htt~://auake.abag.ca.aov/mitiaation/_pickdbh2html, the data for the region does not exist in a 
format for a regional analysis. 

Housing damage due to earthquake ground shaking damage (last updated in 2003) - 
4 The 1989 Loma Prieta earthquake caused a total of over 16,000 units to be uninhabitable 

throughout the Monterey and San Francisco Bay Areas (including almost 13,000 in the Bay 
Area). 

4 As shown in Table 5: Predicted Uninhabitable Units for Bay Area Counties and 
Selected Earthquake Scenarios, thirteen of 18 potential Bay Area earthquakes analyzed 
are expected to have a far larger impact than the Loma Prieta earthquake. In fact, eight of 
these earthquakes will probably have a greater impact than the 1994 Northridge earthquake 
in the Los Angeles area, where over 46,000 housing units were made uninhabitable. 

See http://www.abaa.ca.nov/bayarea/eamaps/eqhouse.html for additional information. 

Transportation system disruption due to earthquakes (last updated in 2003) - 
4 The 1989 Loma Prieta earthquake caused a total of only 142 road closures throughout the 

Monterey and San Francisco Bay Areas, whereas the Northridge earthquake resulted in only 
140 road closures. 

4 As shown in Table 6: Predicted Road Closures for Bay Area Counties and Selected 
Earthquake Scenarios, 16 of 18 potential Bay Area earthquakes analyzed are expected to 
have a far larger impact than either the Loma Prieta or the Northridge earthquake. In fact, 
five of these earthquakes are predicted to have over 1,000 road closures. 

4 One of the major causes of potential road and transit closures is BART. 
See http:l/www.aba~.ca.aov/bavarea~eqmaps/eatrans/eqtrans.html - for additional information. 

Assessment of HAZUS for earthquake loss estimation (2003) - 
4 The 1994 Northridge earthquake caused over $40 billion in losses, while the 1989 Lorna 

Prieta earthquake caused about $6 billion in losses. 
4 ABAG collaborated with USGS, CGS, and OES to write a paper on the results of several 

HAZUS~~ runs for earthquake-related losses associated with future scenario earthquakes. 
4 ABAG staff identified several potentially significant problems with using a combination of 

ShakeMap scenarios (which, as explained earlier, tend to produce shaking levels lower than 
the ABAG Shaking Scenario maps), the existing vulnerability formulas (which are prone to 
underestimate housing losses and losses to wood-frame structures such as dominate the 
building stock in the Bay Area), and incomplete building inventory data. 

4 These HAZUS loss estimates are inadequate for planning purposes at the present time. 
4 See http://quake.abaa.ca.nov/mitination/HAZUS Paper.pdf for the entire paper. 

33 HAZUS is a software package developed by FEMA for loss modeling. 
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TABLE 5: Predicted Uninhabitable Units for Bay Area Counties and Selected 
Earthquake Scenarios 

TABLE NOTES -This table is based on ABAG's 
modeling of uninhabitable housing units in future 
earthquake scenarios (Shaken Awake!, Perkins and 
others, 1996) that was last updated in 2003 for 
consistency with U.S. Geological Survey earthquake 
scenarios released at that time. This modeling is based 
on an extensive statistical analysis of the housing 
damage which occurred as a result of the 1989 Loma 
Prieta and 1994 Northridge earthquakes. However, 
the expected percentage of pre-1940 single-family 
homes rendered uninhabitable used to generate this 
table is larger than published in 1996. New data on 
lack of retrofitting and reasons for low damage in the 
Northridge earthquake caused ABAG to increase the 
uninhabitable percentages used to create this table for 
pre-1940 single-family homes to 19% and 25% for 
MMI IX and X, respectively. 

Note that several fault segments listed above 
have new segment end points or were not included in 
the 1996 report. They are included in this table to 
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reflect ground shaking information published by 
USGS in 2003. The Santa Cruz Mts.-San Andreas is 
similar, but not identical, to the fault causing the Loma 
Prieta earthquake. The Monte Vista and West Napa 
faults have been added to the faults analyzed by USGS 
to illustrate the impact of an earthquake in these areas. 
The Maacama fault could impact the North Bay, but 
too little was known about the fault for the USGS to 
issue probabilities for it in 2003. It, too, has been 
added to illustrate possible damage. On the other 
hand, the Southern Calaveras, the Southern San 
Gregorio, and the northern North Coast-San Andreas 
faults are outside of the Bay Area. The Bay Area 
impacts of earthquakes on these fault segments are 
dwarfed by their Bay Area segments so they are not 
included. Additional information on earthquakes and 
housing is available in Shaken Awake! and on the 
ABAG Earthquake Program Internet site at 
http://quake.abag.ca.gov. 
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TABLE 6: Predicted Road Closures for Bay Area Counties and Selected 
Earthquake Scenarios 

TABLE NOTES -This table is based on ABAG's 
modeling of road closures in future earthquake 
scenarios (Riding Out Future Quakes, Perkins and 
others, 1997) that was last updated in 2003 for 
consistency with U.S. Geological Survey earthquake 
scenarios released at that time. This modeling is based 
on an extensive statistical analysis of the road closures 
which occurred as a result of the 1989 Loma Prieta 
and 1994 Northridge earthquakes. 

Note that several fault segments listed above 
have new segment end points or were not included in 
the 1996 report. They are included in this table to 
reflect ground shaking information published by 
USGS in 2003. The Santa Cruz Mts.-San Andreas is 
similar, but not identical, to the fault causing the Loma 
Prieta earthquake. The Monte Vista and West Napa 
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faults have been added to the faults analyzed by USGS 
to illustrate the impact of an earthquake in these areas. 
The Maacama fault could impact the North Bay, but 
too little was known about the fault for the USGS to 
issue probabilities for it in 2003. It, too, has been 
added to illustrate possible damage. On the other 
hand, the Southern Calaveras, the Southern San 
Gregorio, and the northern North Coast-San Andreas 
faults are outside of the Bay Area. The Bay Area 
impacts of earthquakes on these fault segments are 
dwarfed by their Bay Area segments so they are not 
included. Additional information on earthquakes and 
housing is available in Riding Out Future Quakes and 
on the ABAG Earthquake Program Internet site at 
htip://quake.abag.ca.gov. 
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Tsunamis and exposure of existing land use and infrastructure - 
ABAG has not performed any analysis of the land use and infrastructure exposure within the 
tsunami evacuation areas as part of this Local Hazard Mitigation Plan. This exposure data is also 
not available on ABAG's internet site. The maps are too preliminary and only cover a fraction 
of the coastline. In addition, the California Governor's Office of Emergency Services has 
stressed that these maps are NOT appropriate for anything but evacuation planning. 

Additional earthquake risk assessment plans - 
In addition, ABAG is in the process of conducting additional analyses on privately-owned 
hazardous buildings in earthquakes (initially to focus on unreinforced masonry buildings). 
These analyses will be completed after ABAG receives data from the cities and counties. 

Weather 

Weather-related hazards - probabilities, location, and extent 

Weather can result in three different hazards that have been mapped in this plan, as well as one 
that has not been mapped. First, large winter storms can result in flooding, landslides, and 
coastal erosion. 

Flooding 

The Federal Emergency Management Agency has mappedflooding hazards in the Bay Area's 
low-lying areas. These flood hazard maps have built-in probability information - the 100-year 
floodplain or the 500-year floodplain. Plate 44 depicts the 100-year flood zone for the Bay Area, 
as well as the zone for 500-year floods and other concerns. More detailed maps for individual 
local governments and additional landslide hazard information are available on line at 
http://~~~.abaa.ca.aovlbayaredeamapsleqfloods/floods.html. 

The maps available on the ABAG web site do not include information on depth of flooding, 
except that the 500-year flood areas also include areas subject to 100-year flood events with 
flooding depths expected to be less than one foot. 

[Note that flooding associated with tsunami hazards are covered above under earthquake- 
related hazards, not aspart offlooding in this discussion.] 
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Landslides 

These same storms also impact our hillsides by triggering debris flows and more slow-moving 
traditional landslides. The U.S. Geological Survey has developed maps depicting both debris 
flow source areas (Plate 45) and existing landslides (Plate 46). The map of existing landslides 
covers areas of severe coastal erosion. 

No formal estimates of probability are associated with these maps and there is no way to estimate 
these probabilities within the scope of this initial Local Hazard Mitigation Plan. There is also no 
way to estimate the scale of individual landslides in terms of size or extent based on these maps. 
The list of mitigation strategies includes several relating to ways in which local governments can 
increase the speed of completion of hazard maps, particularly GOVT-c-10, LAND-a-2, LAND-a- 
4, and LAND-a-5. ABAG is also working to secure funding for additional studies related to 
rainfall-induced landslide hazards in the Bay Area. 

More detailed maps for individual local governments and additional landslide hazard information 
are available on line at http://quake.abag.ca.rrov/landslide. 

Just as weather can result in too much water, the Bay Area's weather can result in too little 
water. One of the resulting hazards is wildfie. The California Department of Forestry has 
developed state-of-the-art maps depicting wildfire hazard areas. The two most useful maps are 
those depicting Wildland Urban Interface (WUI) wildfire threat (Plate 47) and wildfire threat 
from wildland fuels in State Responsibility Areas (Plate 48). Additional maps include a map of 
perimeters of past large fires (300 acre minimum for CDF fires since 1950 and 10 acre minimum 
for USFS fires since 19 10 (Plate 49), a map of fire-related risks to ecosystem health as measured 
by condition class (Plate 50), a map of the distribution of wildland-urban-interface housing unit 
density (Plate 51), and a map of post-fire risk of increased surface erosion (Plate 52). More 
detailed maps for individual local governments and additional wildfire hazard information are 
available on line at http://quake.aba~.ca.rrov/wildfire. 

Using a combination of the map of past wildfires (Plate 49) in combination with the fire threat 
maps (Plates 47 and 48), a table of the probability of an area burning in the next 50 years can be 
calculated. Based on an analysis of data on wildfires during the past 50 years, 27% of the areas 
mapped as an extreme wildfire threat have burned, 23% of those mapped as very high, and 14% 
of those mapped as high. In addition, 4.3% of the areas in wildland-urban-interface fire threat 
areas have burned.34 Thus, the probability of the areas mapped as very high hazard on the 
wildfire threat is much greater than those mapped on the wildland-urban-interface fire threat 
map. On the other hand, the wildland-urban-interface fire threat map shows more urban areas 
with a greater potential property value. 

More specific results of this analysis are shown in Table 7: Estimate of Probability of Fire 
Affecting a Given Area Based on Data from Past 50 Years. 

34 Source -Data from analysis of California Department of Forestry maps at 
http://www.abag.ca.gov/ba~area~eqmaps/wildre/. (Also see   able 5.) 
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TABLE 7: Estimate of Probability of Fire Affecting a Given Area 
Based on Data from Past 50 Years 

Drought and Dam Failure 

Threat Category 
On Wildfire Threat 
Map 

Little or no threat - 

Moderate -- - - - 

- - -- - - - - - 

- VFLHigt! 
Extreme 

On Wildland Urban 
Interface Fire Threat 
Map 

WUl Acres 

While the Bay Area's annual six-month dry season is associated with an annual wildfire 
"season" in the fall, what would be a drought in other areas of the country is controlled in this 
region through the importation of water and the storage of water in reservoirs. Occasionally, the 
impacts of prolonged periods of drought cause additional drought-related problems, including 
crop losses and shortages of water for landscaping. 

- 

Percent of 
1 Total Number of Acres Acres That 

Acres Burned in Past 501 Within Threat Burned in Past 
Years Classification 50-Year Period I 

___ 16,1091 - -- - - 600,703 2.68% 
- - - - - 23,333; - _ ----_ 1,168 --ld 9961 2.00% 

- 
---r 159,681 - 1,152,490 

- - - -- -- - - -- ----- 13.86% 
312,034/ -- --- -- -- - - -  - - 1,366,544, 22.83% 
23,012 84,661 27.18% 

34,652 810,757 4.27% 

Drought can impact the entire Bay Area, not just one particular county or a few cities. In 
addition, shortages in precipitation in the Sierra Nevada can have a more pronounced impact on 
water supply in the region than a drought in the Bay Area itself. Thus, drought is not a hazard 
that can be depicted in map form. 

There is also no current data on the probability of drought that would be comparable to the 
USGS effort on earthquakes in the region, or the way 100-year flood maps are created. Such an 
effort has been proposed by the Western Governors' Association, most recently in 2003. See 
htt~://www.westg.ov.org/wga/initiatives/drought2htm for more information. 

The list of mitigation strategies includes several relating to ways in which local governments can 
help efforts to increase the knowledge of this hazard andlor plan for its impacts, particularly 
GOVT-c- 10, ENVI-a-3, ENVI-a-4, ENVI-a-6, ENVI-a-7, and ENVI-b- 1. 

On the other hand, the dams built to hold the water in reservoirs can be damaged, due to a huge 
storm and associated runoff, an earthquake, or a terrorism event. Maps depicting the areas that 
might be inundated were prepared by the dam owners. No probability information is available 
for the Bay Area dam failure hazard. These maps have been generalized into a single regional 
map (Plate 53). More detailed maps for individual local governments and additional dam failure 
hazard information are available on line at 
http://www.aba~.ca.~ov/ba~area/eqmaps/damfailure/damfail.html. 
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Other Weather Concerns Not Addressed Directly as Part of This Plan 

Similarly, the Bay Area can have days that exceed 1 OO°F. These heat waves would be more life- 
threatening if it were not for the common availability of air conditioning. Thus, this hazard is 
not dealt with as part of this Local Hazard Mitigation Plan. 

Finally, the Bay Area, particularly its crops, can be subject to extensive damage due to freezes. 
Freezing conditions also cause die back of vegetation that can become fuel for the subsequent 
fire seasons. This issue has been especially problematic for the Bay Area's eucalyptus trees. 
Again, this hazard is not something that can be easily depicted in map form. The hazard itself 
can be mitigated, however. Some available strategies are included in Local Hazard Mitigation 
Plan when dealing with the more general wildfire hazard. 
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Past occurrences of Bay Area weather-related disasters 

Flooding, storms, landslides, droughts, and wildfires have been among the most common 
disasters in the Bay Area during the period from 1950 to 2000. 

4 Extensive flooding and/or landslides occurred in 1950, 1955, 1957, 1958, 1959,1962, 
1963,1964,1965,1966,1969, 1970, 1973,1980, 1982,1983, 1992, 1995,1996, 1997, 
and 1998. 

4 Large wildfires occurred in 1961, 1962, 1964, 1965, 1970, 198 1, 1985, 1988, and 1991. 
4 Major droughts were in 1973 and 1976. 
4 Freezing conditions caused emergency conditions in 1970, 1972, 1 973, and 1 990. 
4 While dams have failed elsewhere, a dam has never failed in the Bay Area. 

See Appendix D and htt~://~uake.aban.ca.nov/miti~ation/disaster-histo.html for more specific 
information. 

Vulnerabilitv of the Bav Area to weather-related disasters 

ABAG has focused its assessment of weather-related vulnerability by examining the existing 
land uses in mapped hazard areas. 

Flooding and exposure of existing land use - 
4 Of the 4.36 million acres of land in the Bay Area, 9.4% is in the 100-year flood zone, 

while only 2.1% is in the 500-year flood zone or area of other flooding concern. 
4 8.9 % of the urban land is in the 100-year flood zone, versus 9.6% of the non-urban land. 
4 4.9% of the urban land is in the 500-year flood zone or area of other concern, versus only 

1.2% of the non-urban land. The fact that over four times the percentage of urban versus 
non-urban land is in these areas is because lands protected from 100-year flooding are in 
these areas of "other flooding concerns." 

4 Types of existing urban land uses with the highest percentages in 100-year flood zones 
are mixed commercial-industrial complexes (22.7%), urban open space (19.7%), and 
military use (1 5.4%)). 

4 The percentage of urban land located in the 100-year flood zone ranged from a high of 
13.9% in Solano County and 12.2% in Marin County to lows of 0% in San Francisco and 
4.6% in San Mateo County. 

These percentages are based on information in Table 8: Flooding Hazards and Existing (2000) 
Land Use. See Plate 44 and htt~:llquake.aban.ca.nov/mitination/~ickdbh2.html for more specific 
information for individual counties and cities. 

Flooding and exposure of existing infrastructure - 
4 Rail is disproportionately located in zones subject to 100-year floods, with 19.7% of the 

miles of track located in these areas. 
4 Pipelines, as underground lines, should not be impacted by flooding even though 4.5% of 

the miles of pipelines in the region are in these areas. 
4 While 6.4% of the transit lines are in these areas, this statistic simply points to a need for 

further assessment on the part of transit operators. For example, underground BART 
stations are more vulnerable to potential flooding than are elevated track. 
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TABLE 8: Flooding Hazards and Existing (2000) Land Use 

Within 100- Within 500-Year % of Land Within 500- 
Year Flood Flood Zone or Other % of Land Within 100- Year Flood Zone or 

Total Acres Zone Area of Concern Year Flood Zone Other Area of Concern 
Total 4,395,975 413,595 93,452 9.4% 2.1% 
Urban 1,082,285 96,067 52,706 8.9% 4.9% 
Non-Urban 3,313,690 317,529 40,746 9.6% 1.2% 
URBAN ONLY: 
Residential 578,048 26,016 28,125 4.5% 4.9% 
Mixed R+C 2,345 195 9 1 8.3% 3.9% 
Commercial1 
Services 100,396 8,538 6,365 8.5% 6.3% 
Mixed C+I 12,137 2,750 1,624 22.7% 13.4% 
Industrial 66,861 9,871 4,148 14.8% 6.2% 
Military 31,409 4,834 53 15.4% 0.2% 
Infrastructure 146,061 15,320 5,905 10.5% 4.0% 
Urban Open 145,028 28,543 6,396 19.7% 4.4% 
URBAN ONLY: 
Alameda 168,564 10,868 9,250 6.4% 5.5% 
Contra Costa 192,006 12,820 4,100 6.7% 2.1% 
Marin 52,784 6,457 2,893 12.2% 5.5% 
Napa 34,826 3,631 475 10.4% 1.4% 
San Francisco 29,187 0 0 0.0% 0.0% 
San Mateo 103,990 4,816 4,043 4.6% 3.9% 
Santa Clara 199,139 22,885 23,636 11.5% 11.9% 
Solano 102,317 14,250 4,298 13.9% 4.2% 
Sonoma 199,470 20,340 4,011 10.2% 2.0% 

Within 100- Within 500-Year % of Miles Within 500- 
Year Flood Flood Zone or Other % of Miles Within 100- Year Flood Zone or 

Total Miles Zone Area of Concern Year Flood Zone Other Area of Concern 
INFRASTRUCTURE: 
Roads 33,995 2,487 1,561 7.3% 4.6% 
Transit 173 11 4 6.4% 2.3% 
Rail 95 1 187 56 19.7% 5.9% 
Pipelines 32,022 2,288 1,440 7.1% 4.5% 

Within 100- Within 500-Year % Within 500-Year 
Total Year Flood Flood Zone or Other % Within 100-Year Flood Zone or Other 

Number Zone Area of Concern Flood Zone Area of Concern 
CRITICAL FACILITIES: 
Health Care 81 2 33 56 4.1% 6.9% 
Schools 2,063 80 121 3.9% 5.9% 
Bridges 4,159 697 31 8 16.8% 7.6% 
Local Government 3,991 370 352 9.3% 8.8% 

See http:Ilauake.abaa.ca.aovlmitiaationl~ickdbh2.hhI and http:llauake.abaa.ca.aovlmitiaationl~ickcrit.htmI 
for more specific information. 
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These percentages are based on information in Table 8: Flooding Hazards and Existing (2000) 
Land Use. See Plate 44 and htt~://quake.abaa.ca.nov/mitiaatiodpickdbh2.html for more specific 
information for individual counties and cities. 

Flooding and exposure of existing critical facilities - 
Of the 812 critical health care facilities in the Bay Area, 6.9% are in zones subject to 100- 
year floods. 
Of the 2,063 public schools in the Bay Area, 5.9% are in zones subject to 100-year 
floods. 
Of the 3,991 critical facilities owned by cities, counties, and other districts, 9.3% are in 
zones subject to 100-year floods. 

These percentages are based on information in Table 8: Flooding Hazards and Existing (2000) 
Land Use. See Plate 44 and ht t~: / /quake.abaa.ca.aov/mit igat ion/pi l  for more specific 
information for individual counties and cities. 

Repetitive flood losses - 
The Federal Emergency Management Agency (FEMA) insures properties against flooding losses 
in the Bay Area through the National Flood Insurance Program. Those properties that have had 
more than one insured flood loss are called "repetitive loss properties." There are 1,158 
properties that have experienced repetitive losses in the Bay Area, resulting in a total of 3,218 
claims totaling $64,032,056. A total of 921 of the properties are located in the 100-year flood 
plain. An additional 80 are located in the areas mapped as a 500-year flood zone or area of other 
concern. The remaining 157 properties are located outside of these mapped hazard areas. 

Most of these properties (67%) are located in Sonoma County. An even higher percentage of the 
claims (69.6%) and insured losses (73.6%) are located in this county. Almost all of these losses 
occurred in the unincorporated portion of that county. See Table 9: Repetitive Flood Losses for 
data summarized by county and h t tv : / /auake .abag.ca .~ov/mi t iga t ion/pi l  for more 
specific information for individual counties and cities. 

TABLE 9: Repetitive Flood Losses 

See http:llauake.aban.ca.aovlmitiaationl~ickflood.html for more specific information. 

Within 500- 
Within Year Flood 

Total 100-Year Zone or Other Not Within the 
Number of Flood Area of Mapped Flood 
Properties Zone Concern Zone 

Total 1,158 92 1 80 157 
Alarneda 10 2 0 8 
Contra Costa 46 29 9 8 
Marin 149 1 24 6 19 
Napa 95 67 7 2 1 
San Francisco 4 0 0 4 
San Mateo 23 8 4 11 
Santa Clara 27 19 4 4 
Solano 28 22 5 I 
Sonorna 776 650 45 81 
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Existing landslide areas and existing land use - 
4 Of the 4.36 million acres of land in the Bay Area, 23.0% are in areas mapped as mostly 

landslides on the existing landslide map. 
4 Only 8.3% of the urban land is in these mostly landslide areas, versus 27.9% of the non- 

urban land. 
4 Types of existing urban land uses with the highest percentages in these mostly landslide 

areas are urban open space (14.1%) and residential use (9.3%). 
4 Of the 89,647 acres of urban land in these areas of extensive landslides, 59.8% is 

residential use. 
4 The percentage of urban land located in these mostly landslide areas ranged from a high 

of 1 8.2% in Marin County, 13.2% in Contra Costa County, and 12.5% in Sonoma County 
to a low of 1% in San Francisco. 

These percentages are based on information in Table 10: Existing Landslide Areas and Existing 
(2000) Land Use. See Plate 46 and http://quake.abag.ca.gov/mitigatiodpickdbh2.html for more 
specific information for individual counties and cities. 

Existing landslide areas and existing infrastructure - 
4 While 11% of the miles of pipelines and 10.6% of the miles of roads are in areas mapped 

as mostly landslides, only 2.3% of the miles of transit miles and 1.3% of the rail miles are 
in these areas. 

4 The exposure of pipelines and roads to landslide hazards is greatest in Marin County, 
where 23.1% of the pipelines and 22.5% of the roads are in these areas of existing 
landslides. 

These percentages are based on information in Table 10: Existing Landslide Areas and Existing 
(2000) Land Use. See Plate 46 and htt~://~uake.abag.ca.gov/miti~ation/pickdbh2.html for more 
specific information for individual counties and cities. 

Existing landslide areas and existing critical facilities - 
4 Of the 812 critical health care facilities in the Bay Area, only 0.5% are in areas mapped 

as mostly landslides on the existing landslide map. 
4 Of the 2,063 public schools in the Bay Area, only 1 .O% are in areas mapped as mostly 

landslides on the existing landslide map. 
4 Of the 3,991 critical facilities owned by cities, counties, and other special districts in the 

Bay Area, 2.7% are in areas mapped as mostly landslides on the existing landslide map. 
These percentages are based on information in Table 10: Existing Landslide Areas and Existing 
(2000) Land Use. See Plate 46 and http:l/quake.aban.ca.gov/mitigatiodpickcrit.html, for more 
specific information for individual counties and cities. 
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TABLE 10: Existing Landslide Areas and Existing (2000) Land Use 

In Areas of 
Mostly % of Land in Areas of 

Total Acres Landslides Mostly Landslides 
Total 4,395,975 1,012,701 23.0% 
Urban 1,082,285 89,647 8.3% 
Non-Urban 3,313,690 923,054 27.9% 
URBAN ONLY: 
Residential 578,048 53,606 9.3% 
Mixed R+C 2,345 6 0.3% 
Commercial1 
Services 100,396 3,758 3.7% 
Mixed C+I 12,137 89 0.7% 
Industrial 66,861 2,416 3.6% 
Military 31,409 571 1.8% 
Infrastructure 146,061 8,820 6.0% 
Urban Open 145,028 20,381 14.1% 
URBAN ONLY: 
Alameda 1 68,564 7,791 4.6% 
Contra Costa 192,006 25,398 13.2% 
Marin 52,784 9,601 18.2% 
Napa 34,826 2,098 6.0% 
San Francisco 29,187 282 1 .O% 
San Mateo 103,990 8,579 8.2% 
Santa Clara 199,139 7,593 3.8% 
Solano 102,317 3,312 3.2% 
Sonoma 199,470 24,992 12.5% 

In Areas of 
Mostly % of Miles in Areas of 

Total Miles Landslides Mostly Landslides 
INFRASTRUCTURE: 
Roads 33,995 3,588 10.6% 
Transit 173 4 2.3% 
Rail 951 12 1.3% 
Pipelines 32,022 3,532 1 1  .O% 

In Areas of 
Total Mostly % in Areas of Mostly 

Number Landslides Landslides 
CRITICAL FACILITIES: 
Health Care 812 4 0.5% 
Schools 2,063 2 1 1 .O% 
Bridges 4,159 147 3.5% 
Local Government 3,991 108 2.7% 

See http:llauake.abaa.ca.qovlmitiaationlpickdbh2.html 
and http:llguake.abaq.ca.aovlmitiaationlpickcrit.htmI 
for more specific information. 
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Wildfire and exposure of existing land use - + Of the 4.36 million acres of land in the Bay Area, 18.4% is in Wildland Urban Interface 
(WUI) wildfire threat areas, while 59.2% is in the high, very high, or extreme wildfire 
threat areas in State Responsibility Areas (SRAs). + 48.5% of the urban land is in the WUI wildfire threat areas. + 21.3% of the urban land is in the SRA wildfire threat areas, versus 71.6% of the non- 
urban land. This discrepancy is to be expected because the State focuses on non-urban 
areas. + Types of existing urban land uses with the highest percentages in WUI wildfire threat 
areas are residential (56.3%), mixed residential-commercial (52.0%), urban open 
(45.8%), and infrastructure use (42.7%). + Of the 524,913 acres of urban land in these WUI wildfire threat areas, 62% is residential 
use. 
The percentage of urban land located in WUI wildfire threat areas ranged from a high of 
72.8% in Marin County and 63.0% in Contra Costa County to lows of 3 1.7% in Solano 
County and 39.6% in Santa Clara County. 

These percentages are based on information in Table 11: Wildfire Hazards and Existing (2000) 
Land Use. See Plates 47 and 48, as well as http://quake.abaa.ca.aov/mitiaation/pickdbh2.html 
for more specific information for individual counties and cities. 

Wildfie and exposure of existing infrastructure - + While 42.7% of the region's roads and 36.4% of the transit lines are in WUI wildfire 
threat areas, only 27.8% of the rail is in these areas. + While 26.6% of the region's roads are in areas mapped as having high, very high, or 
extreme wildfire threat, only 5.8% of the transit lines and 10% of the rail lines are in 
these areas. + Data on pipelines, though provided, is not particularly relevant because underground 
pipelines are not particularly vulnerable to damage from wildfires. 

These percentages are based on information in Table 11: Wildfire Hazards and Existing (2000) 
Land Use. See Plates 47 and 48, as well as htt~://quake.abaq.ca.~iov/mitigation~~ickdbh2.html 
for more specific information for individual counties and cities. 

Wildfire and exposure of existing critical facilities - + Of the 812 critical health care facilities in the Bay Area, 38.4% are in WUI wildfire threat 
areas, while only 0.6% are in areas mapped as having high, very high, or extreme wildfire 
threat. + Of the 2,063 public schools in the Bay Area, 48.6% are in WUI wildfire threat areas, 
while 2.2% are in areas mapped as having high, very high, or extreme wildfire threat. + Of the 2,063 critical facilities owned by cities, counties, and other special districts in the 
Bay Area, 44.2% are in WUI wildfire threat areas, while 5.1% are in areas mapped as 
having high, very high, or extreme wildfire threat. + These statistics point to the need to ensure that basic fire mitigation measures are 
undertaken for these exposed facilities. 

These percentages are based on information in Table 11: Wildfire Hazards and Existing (2000) 
Land Use. See Plates 47 and 48, as well as http://quake.aba~.ca.aov/mitiaation/pickcrit.html, - for 
more specific information for individual counties and cities. 
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TABLE 11 : Wildfire Hazards and Existing (2000) Land Use 

High, Very High, % of Land in % of Land in High, 
Wildland Urban or Extreme Wildland Urban Very High, or 

Total lnterface Wildfire Wildfire Threat lnterface Wildfire Extreme Wildfire 
Acres Threat Areas Threat Area Threat Area 

Total 4,395,975 810,757 2,603,695 18.4% 59.2% 
Urban 1,082,285 524,913 230,657 48.5% 21.3% 
Non-Urban 3,313,690 285,844 2,373,039 8.6% 71.6% 
URBAN ONLY: 
Residential 578,048 325,665 132,685 56.3% 23.0% 
Mixed R+C 2,345 1,220 83 52.0% 3.5% 
Commercial1 
Services 100,396 38,810 9,207 38.7% 9.2% 
Mixed C+I 12,137 3,437 232 28.3% 1.9% 
Industrial 66,861 1 8,874 6,903 28.2% 10.3% 
Military 31,409 8,088 11,023 25.8% 35.1% 
Infrastructure 146,061 62,431 23,272 42.7% 15.9% 
Urban Open 145,028 66,388 47,251 45.8% 32.6% 
URBAN ONLY: 
Alameda 168,564 71,790 22,361 42.6% 13.3% 
Contra Costa 192,006 120,901 43,805 63.0% 22.8% 
Marin 52,784 38,428 16,835 72.8% 31.9% 
Napa 34,826 15,107 12,322 43.4% 35.4% 
San Francisco 29,187 13,880 668 47.6% 2.3% 
San Mateo 103,990 54,618 16,478 52.5% 15.8% 
Santa Clara 199,139 78,879 17,933 39.6% 9.0% 
Solano 102,317 32,404 19,355 31.7% 18.9% 
Sonoma 199,470 98,906 80,900 49.6% 40.6% 

High, Very High, % of Miles in % of Miles in High, 
Wildland Urban or Extreme Wildland Urban Very High, or 

Total lnterface Wildfire Wildfire Threat lnterface Wildfire Extreme Wildfire 
Miles Threat Areas Threat Area Threat Area 

INFRASTRUCTURE: 
Roads 33,995 13,829 9,032 40.7% 26.6% 
Transit 173 63 10 36.4% 5.8% 
Rail 95 1 264 95 27.8% 10.0% 
Pipelines 32,022 13,084 8,850 40.9% 27.6% 

High, Very High, % in Wildland % in High, Very 
Wildland Urban or Extreme Urban lnterface High, or Extreme 

Total lnterface Wildfire Wildfire Threat Wildfire Threat Wildfire Threat 
Number Threat Areas Area Area 

CRITICAL FACILITIES: 
Health Care 81 2 320 5 39.4% 0.6% 
Schools 2,063 1,002 46 48.6% 2.2% 
Bridges 4,159 1,607 548 38.6% 13.2% 
Local Government 3,991 1,763 203 44.2% 5.1 % 

See htt~:llauake.abaa.ca.aovlmitinationlpickdbh2.htmI and htt~:llauake.abaa.ca.aovlmitinationlpic 
for more specific information. 
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Drought exposure of existing land use - 
All of the 4.36 million acres of land in the Bay Area is subject to drought. 

Dam failure inundation areas and exposure of existing land use - 
4 Of the 4.36 million acres of land in the Bay Area, 10.4% are in areas mapped as dam 

failure inundation areas. 
4 18.5% of the urban land is in these dam failure inundation areas, versus only 7.8% of the 

non-urban land. 
4 Types of existing urban land uses with the highest percentages in these dam failure 

inundation areas are mixed commercial-industrial complexes (42.4%) and industrial use 
(3 1.9%). 

4 Of the 200,142 acres of urban land in these dam failure inundation areas, 50% is 
residential use. 

4 The percentage of urban land located in these dam failure inundation areas ranged from a 
high of approximately 32% in Alameda and Santa Clara counties to lows of 4.8% in 
Marin County and 6.1% in San Francisco. 

These percentages are based on information in Table 12: Dam Failure Inundation Areas and 
Existing (2000) Land Use. See Plate 53 and http://quake.abag.ca.nov/mitigation/pil  
for more specific information for individual counties and cities. 

Dam failure inundation areas and exposure of existing infrastructure - 
4 32.5% of the miles of rail and 24.3% of transit lines in the region are in areas mapped as 

dam failure inundation areas. 
4 On the other hand, 17.6% of the roads and 17.1% of the pipelines are in these areas. 
4 The exposure of transit lines is highest in Santa Clara County, where 66.7% of the miles 

of the Santa Clara VTA are in these areas. 
4 The exposure of rail lines to dam failure inundation are highest in Santa Clara County, 

where 59.6% of the miles of rail are in these areas, and in Alameda County, where 46.1% 
of the miles of rail are in these areas. 

These percentages are based on information in Table 12: Dam Failure Inundation Areas and 
Existing (2000) Land Use. See Plate 53 and htt~://quake.aba~.ca.gov/mitigation/pickdbh2.html 
for more specific information for individual counties and cities. 

Dam failure inundation areas and exposure of existing critical facilities - 
4 Of the 812 critical health care facilities in the Bay Area, 25.5% are in areas mapped as 

dam failure inundation areas. 
4 Of the 2,063 public schools in the Bay Area, 19.9% are in areas mapped as dam failure 

inundation areas. 
4 Of the 3,991 critical facilities owned by cities, counties, and other special districts in the 

Bay Area, 25.8% are in areas mapped as dam failure inundation areas. 
These percentages are based on information in Table 12: Dam Failure Inundation Areas and 
Existing (2000) Land Use. See Plate 53 and http://quake.abag.ca.nov/mitination/~ickcrit.html, 
for more specific information for individual counties and cities. 

These high exposures point to the need to ensure the safety of dams in the region. Existing state 
and federal laws and requirements should be followed. 
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TABLE 12: Dam Failure lnundation Areas and Existing (2000) Land Use 

In Dam 
lnundation % of Land in Dam 

Total Acres Area Inundation Area 
Total 4,395,975 457,925 10.4% 
Urban 1,082,285 200,142 18.5% 
Non-Urban 3,313,690 257,783 7.8% 
URBAN ONLY: 
Residential 578,048 101,014 17.5% 
Mixed R+C 2,345 61 3 26.1% 
Commercial1 
Services 1 00,396 23,842 23.7% 
Mixed C+I 12,137 5,149 42.4% 
Industrial 66,861 21,328 31.9% 
Military 31,409 1,248 4.0% 
Infrastructure 146,061 22,353 15.3% 
Urban Open 145,028 24,596 17.0% 
URBAN ONLY: 
Alameda 168,564 53,705 31.9% 
Contra Costa 192,006 18,232 9.5% 
Marin 52,784 2,511 4.8% 
Napa 34,826 5,570 16.0% 
San Francisco 29,187 1,784 6.1 % 
San Mateo 103,990 9,486 9.1% 
Santa Clara 199,139 63,830 32.1% 
Solano 102,317 16,766 16.4% 
Sonoma 199,470 28,259 14.2% 

In Dam 
lnundation % of Miles in Dam 

Total Miles Area Inundation Area 
INFRASTRUCTURE: 
Roads 33,995 5,984 17.6% 
Transit 173 42 24.3% 
Rail 951 309 32.5% 
Pi elines p 17.1% 

In Dam 
Total Inundation % in Dam Inundation 

Number Area Area 
CRITICAL FACILITIES: 
Health Care 812 207 25.5% 
Schools 2,063 41 1 19.9% 
Bridges 4,159 1,256 30.2% 
Local Government 3,991 1,031 25.8% 

See htt~:llauake.abaa.ca.aovlmitiaationl~ickdbh2.html 
and htt~:llauake.abaa.ca.aovlmitiaationl~ickcrit.html 
for more specific information. 
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Summary Overview of Impacts of Natural Hazards on the Bay Area 

Earthquake Impacts - 
The natural disasters with the largest potential impacts on the Bay Area are earthquakes. Most of 
the damage is due to ground shaking, with relatively little due to liquefaction and landsliding. 
For example, in the Loma Prieta earthquake, only 1.6% of the $6 billion in losses could be 
attributed to liquefaction3', and an even smaller percentage to landsliding. Surface fault rupture 
can do significant damage to infrastructure systems, depending on the earthquake. (The fault 
that caused the Loma Prieta earthquake, for example, did not rupture the surface, so there were 
no losses associated with fault rupture in that earthquake.) 

The extent of the impact of earthquake disasters can best be explained using various earthquake 
scenario events. For example, in a magnitude 6.9 earthquake on the entire Hayward fault 
(extending from San Pablo Bay to the border of Alameda and Santa Clara counties), ABAG has 
estimated over 150,000 uninhabitable housing units and 1,700 road closures. The FEMA- 
developed HAZUS software only estimates 24,000 displaced households, a factor of 6 lower 
than the ABAG estimates. Part of this discrepancy is due to uncertainty on the impact on wood- 
frame apartments with parking in the ground floor ("soft-story" apartments). HAZUS estimates 
the total losses for that earthquake as only $23 billion (versus actual losses of over $40 billion in 
the Northridge earthquake, a smaller magnitude earthquake with a less vulnerable building 
stock). The Bay Area Economic Forum produced a 2002 report on the impact of this earthquake 
on Hetch-Hetchy Water and the Bay Area  cono om^^^, estimating that the losses associated with 
failure of that system alone would be $17.2 billion. Finally, the HAZUS software predicts from 
100-700 fatalities in that earthquake scenario, depending on the time of day. These estimates are 
difficult to evaluate, particularly because they are so tied to the vulnerability of particular 
systems. For example, fatalities in the BART tube alone could exceed that value if the tube were 
to rupture catastrophically. Obviously, the current HAZUS estimates are inadequate. Thus, as 
specified in the ABAG Annex to this plan, ABAG will be working to develop different ways to 
either refine those estimates or develop alternative ways to express losses and risk during 2005 
and early 2006. See ABAG Annex mitigation strategy GOVT-d-2. Any remaining gaps in 
knowledge following that effort will be identified as part of that effort. The risk and loss 
estimates will be city-specific. 

Weather-Related Impacts - 
Past flooding losses have been significant, but not as large as for earthquakes. For example, the 
January 1997 floods resulted in $1.8 billion in total damage in California, while the El Nino 
storms of early 1998 resulted in $550 million in losses in the entire state', including both flooding 
and landslides impacts. FEMA documents $64 million in total repetitive losses in the Bay Area 
that have been paid by their insurance program since its inception, most of which ($48 million) 
has occurred in Sonoma County. The Holland and Webb Tracts levee breaks in 1980 impacted 
Contra Costa, Sacramento, and San Joaquin counties and resulted in $17.4 million in damage. 
However, since 8.9% of the urban land in the Bay Area is within the 100-year flood plain, future 

35 Holzer, T.L., ed., 1998. "Introduction" b T h e  Loma Prieta, California, Earthquake of October 17, 1989 - 
Liquefaction. U.S. Geological Survey Prof. Paper 1551-B: Reston, VA, pp. B4. 

36 See hm://www.baveconfor.org/pdf/hetchhetch~nal2.vdf to view the entire report. 
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losses could be more significant than in the past. Note that some of the repetitive loss claims 
have occurred in areas outside of the mapped 100-year flood plain, it is also clear that other areas 
are susceptible to flooding, but to a lesser extent. 

Losses from landslides are typically lower than associated flooding. However, in the El Nino 
storms of early 1998, USGS documented approximately $150 million in losses due to 
approximately 300 landslides that occurred in the Bay Area and Santa Cruz The 
landslides ranged in size from a 25 m3 failure of engineered material to a reactivation of the 
massive (13 million m3) Mission Peak earthflow complex in Alameda County. 

The largest urban-wildland fire in the Bay Area, the 1991 fire in the East Bay Hills, resulted in 
$1.7 billion in losses. In that fire, 3,354 family dwellings and 456 apartments were destroyed, 
while 25 people were killed and 150 people were injured. It is unlikely that any single fire 
disaster in the Bay Area would exceed that fire in total losses. 

The report on Hetch-Hetchy Water and the Bay Area Economy discussed earlier hints at the 
importance of water to the region and the potential impacts of drought and population growth. 
That report notes on page 5 that: 

Based on conditions during the most recent drought period, SFPUC now has determined that the 
maximum quantity of water it can reliably deliver to its customer base is 239 rngd annually. 
However, actual demand in 2000-2001 was nearly 260 mgd, and it is generally understood that the 
SFPUC system is operating in excess of its assured supply capacity and approaching its actual 
delivery capacity. 

Total demand for Hetch Hetchy water is expected to grow to 303 rngd in 2030 and 3 10 rngd by 
2050. Absent a significant expansion of the system, the shortfall relative to assured supply will 
therefore increase from 21 rngd presently to 64 rngd within 30 years and 7lmgd within 50 years. 

Most Bay Area water districts develop long-term water supply and management plans, including 
urban water shortage contingency analyses. ABAG will be working with water districts and 
others on this issue, as specified in the ABAG Annex, Mitigation Strategy INFR-d-4 and ENVI- 
a-4 and ENVI-a-5. 

Catastrophic failure of a dam in the region would result in huge losses. While damage losses 
have not been quantified, the areas subject to dam failure inundation include 18.5% of the urban 
land in the Bay Area. 

Lack of understanding of potential impacts of global warming on the region leads to further 
uncertainties in estimating weather-related losses and impacts. 

Again, more work is needed in estimating the impacts of weather-related disasters. Thus, as 
specified in the ABAG Annex to this plan, ABAG will be working to develop different ways to 
express losses and risk during 2005 and early 2006. See ABAG Annex mitigation strategy 
GOVT-d-2. Any remaining gaps in knowledge following that effort will be identified as part of 
that effort. The risk and loss estimates will be city-specific. 

37 Godt, J.W. , ed., 1999. "Introduction" &Maps Showing Locations of Damaging Landslides Caused by El Nino 
Rainstorm, Winter Season1997-98, San Francisco Bay Region, Califrnia: U.S. Geological Survey Misc. Field Studies 
Map MF 2325-A-5: Reston, VA. See httv:ll~ubs.us~s.~ovlmB1999/mf-23251. 
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APPENDIX D 
Disasters Affecting the Son Francisco Bay Area 

1950 - 2000 

The California Office of Emergency Services has compiled two lists of disasters affecting the 
State, including the San Francisco Bay Area - one for the period from 1950 - 1999, and a second 
for more recent disasters. The following list of 56 disasters affecting all or part of the nine- 
county Bay Area during that 5 1-year period is extracted from those lists (of 18 1 disasters 
statewide). All but seven of these disasters are caused by natural hazards, for an average of 
almost one natural disaster affecting all or part of the San Francisco Bay Area every year. 

11/50 
Floods 
Declared: statewide CA OCD 50-0 l(1112 1/50) 
Federal: not declared 
9 deaths 
Damage: Sacramento River Basin above Delta-$4,983,000; Sacramento-San Joaquin Delta- 
$4,550,000; San Joaquin River Basin-Consumnes River to Upper San Joaquin River- 
$1 1,460,000; Upper San Joaquin River Basin-Kings River to Kern River-$1 1,190,000; TOTAL- 
$32,183,000 

12/55 
Floods 
Declared: statewide CD 47-DR-CA (12122155) 
Federal: 12/23/55 
74 deaths 
Damage: $200 million 

5/57 
Unseasonal and Heavy Rainfall 
Declared: State of Emergency--cherry producing areas of Northern California (requested by 
Department of Agriculture) 5120157 
Federal: not declared 
no deaths, 2 injuries 
Damage: $6 million in agricultural losses 

2/58 
Storm And Flood Damage 
Declared: Northern California (Southern boundaries of Santa Cruz, Santa Clara, Stanislaus, 
Tuolumne, Alpine Counties to the Oregon border) CDO 58-03 (2126158) 
Federal: not declared 
Damage: not available 
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4/58 
Storm and Flood Damage 
Declared: statewide (412158) 
Federal: 82 (414158) 
13 deaths, several injuries 
Damage: $20 million, plus $4 million agricultural 

9/59 
Unseasonal and Heavy Rainfall 
Declared: Tokay grape producing areas of Northern California (requested by Dept. of 
Agriculture) (911 9/59) 
Federal: not declared 
2 deaths 
Damage: $1 00,000 

916 1 
Widespread Fires 
Declared: Amador, Butte, El Dorado, Napa, Nevada, Placer, San Diego, Sonoma, Tehama 
(91816 1) 
Federal: not declared 
Damage: public-$243,000; private-$4,183,098; watershed-$1,270,715; TOTAL-$5,696,8 13 

9/62 
Fires and Explosions 
Declared: City of San Leandro (Alameda County) (9114162) 
Federal: not declared 
1 death, 12 injuries 
Damage: $500,000 

Fall '62 
Flood and Rainstorms 
Declared: Alameda, Butte, Contra Costa, Modoc, Napa, San Mateo, Sierra, Sutter, Yuba 
(1 011 7/62), Placer (1 0/25/62), Trinity (1 0/30/62), Lassen (1 1/4/62) 
Federal: 138 (10124162) amended to include Placer, Trinity, and Lassen Counties 
Damage: $4 million+ 

2/63 
Abnormally Heavy and Continuous Rainfall 
Declared: Northern California (boundaries of San Luis Obispo, Ventura, Los Angeles, and San 
Bernardino counties to the Oregon State line) (2114164) 
Federal: not declared 
Damage: not available 
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2/63 
Flood and Rainstorms 
Declared: Alpine, Nevada, Placer, Plumas, Sierra (2/7/63), Amador, Colusa, El Dorado, Glenn, 
Lake, Lassen, Tehama, Santa Clara, Santa Cruz, Siskiyou, Yolo, Tulare (2126/63), Mono, Trinity 
(2/29163), Yuba (4122163) 
Federal: 145 (2/25/63), amended 1130163 to include Orange County and Redondo Beach 
Damage: not available 

9/64 
Major and Widespread Fires and Excessively High Winds 
Declared: Napa (9122/64), Sonoma (9123164), Santa Barbara (9125164) 
Federal: not declared 
Damage: private-$3.5 million; watershed-$13 million; TOTAL,-$16.5 million 
Note: By special appropriation, Congress approved $860,000 for Santa Barbara County. The 
USDA, through Forest Service programs, spent $1.044 million for seeding and reestablishing 
dams in these counties. 

9/64 
Tsunami Caused by March 1964 Earthquake in Alaska 
Declared: Marin (911 5/64) (Tax Relief) 
Federal: not declared 
Damage: not applicable, only costs were for mitigation 

Winter '64-'65 
1964 Late Winter Storms 
Abnormally heavy and continuous rainfall and windstorm Declared: OEP 183-DR-CA Del 
Norte, Humboldt, Shasta, Mendocino (12/22164), Colusa, Glenn, Lassen, Plumas, Sierra, 
Siskiyou, Sonoma, Sutter, Tehama, Trinity (12/23164), Amador, Butte, El Dorado, Modoc, 
Nevada, Placer, Yuba (12/28/64), Alpine, Lake, Sacramento, Yolo (1/5/65), Marin (1114165) 
Federal: 12/29/64 
Damage: public-$85.327 million; private-$127.822 million; TOTAL-$2 13.149 million 

9/65 
Major and Widespread Fires 
Declared: Marin, Napa, Placer, Solano, Sonoma (9118165) 
Federal: not declared 
no deaths 
Damage: not available; 113,766 acres and 41 bldgs. Destroyed 

9/66 
Riots 
Declared: San Francisco (9127166) 
Federal: not declared 
no deaths, 42 injuries 
Damage: not available 
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12/66 
Earthslides 
Declared: Redwood City (San Mateo County) (12116166) 
Federal: not declared 
Damage: private-$100,000 

8/68 
Riots and Other Conditions 
Declared: City of Richmond (Contra Costa) (812168) 
Federal: not declared 
Damage: not applicable (worker strike) 

Winter '69 
1969 Storms 
Storms, flooding 
Declared: OEP 253-DR-CA Los Angeles, San Luis Obispo (1123/69), Fresno, Inyo, Riverside, 
San Bernardino, Santa Barbara, Tulare, Ventura (1/25/69), Arnador, El Dorado, Kern, Kings, 
Madera, Modoc, Mono, Monterey, Orange, Placer, Sacramento, San Joaquin, Shasta, Solano, 
Stanislaus, Tuolumne (1/28/69), Mariposa, Merced (1/29/69), Calaveras, San Benito, Sierra 
(2/8169), Contra Costa, Humboldt, Mendocino, Sonoma (211 0169), Plumas, Tehama, Yuba 
(2116169), Butte, Marin, Yolo (3112169) 
Federal: 1/26/69 
47 dead, 161 injured 
Damage: public-$185 million; private-$1 15 million; TOTAL-$300 million 

12/69 
Riots 
Declared: City of Berkeley (Alameda County) (215169) 
Federal: not declared 
no deaths, 20 injuries 
Damage: not available 

Winter '70 
Northern California Flooding 
Heavy Winds, Storms, Flooding 
Declared: OEP 283-DR-CA Butte, Colusa, Glenn, Lake, Lassen, Marin, Modoc, Plumas, Shasta, 
Siskiyou, Tehama, Trinity (1/27/70), Sutter, Yuba (2/3/70), Del Norte (211 0170), Alameda, El 
Dorado, Mendocino (312170) 
Federal: 211 6/70 
Damage: public-$19,659,078; private-$7,998,400; TOTAL-$27,657,478 
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2/10/70 
Slide Damage Caused by Heavy Rains and Storms 
Declared: City of Oakland (Alameda County) 2110170 (Tax Relief) 
Federal: not declared 
Damage: $1 1.5 million 

3/70 (beginning) 
Freezing Conditions 
Declared: Ag. area of Napa (5/1170), Ag. area of Sonoma (5/19/70), Ag. area of Mendocino 
(618/70), Ag. community of San Joaquin (6110/70), Ag. community of Lake (7124170) 
Federal: not declared 
Damage: Agricultural loss $19,749,200 

4/70 
Storms And Floods 
Declared: Contra Costa (4110170) (Tax Relief) 
Federal: not declared 
Damage: not available 

Fall '70 
Statewide Fires 

i 

Declared: OEP 295-DR-CA City of Oakland (Alameda County 9/24/70), Los Angeles, Ventura, 
San Diego (9/28/70), Kern (1 0/1/70), San Bernardino (1 0/2/70), Monterey, Riverside (1 0/20/70), 
San Bernardino (1 111 4/70) 
Federal: 9/29/70 amended 11/25/70 to include San Bernardino 
19 deaths 
Damage: public-$52,862,000; watershed-$24,826,000; private-$145,923,000 TOTAL- 
$223,611,000; 576,508 acres, 722 bldgs. San Bernardino-53,100 acres, 54 bldgs. 

Spring '72 
Freeze and Severe Weather Conditions 
Declared: Fresno, Kings, Tulare, Merced, Kern, Madera, San Benito, Stanislaus, El Dorado, 
Tehama, Placer, Nevada, San Joaquin (4/17/72), Colusa (5/22/72), Siskiyou, Modoc (5/22/72), 
Santa Clara (513 1/72) 
Federal: not declared 
Damage: crop loss-$1 1 1,5 17,260411 0172 

Drought Conditions 
Declared: Glenn, San Benito, Santa Clara (713173) 
Federal: not declared 
Damage: agricultural loss-$8 million 
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1/73 
Coastal Flooding 
Heavy rains, winds, floods, and tidal action 
Declared: OEP 364-DR-CA Marin, San Luis Obispo (1123173), City of South San Francisco (San 
Mateo County 1/30/73), Santa Barbara, Solano (2/8/73), Ventura (2128173) 
Federal: 2/3/73 
Damage: public-$5,291,350; private-$12,706,900; TOTAL-$17,998,250. 

2/73 
Storms And Floods 
Declared: Colusa, Glenn, Napa, Placer, Sutter, Yuba (2128173) 
Federal: not declared 
Damage: public-$1.357 million; private-$507,000; TOTAL-$1.864 million 

4/73 
Storms and Floods 
Declared: City of Pacifica-San Mateo (411 1173) (Tax Relief) 
Federal: not declared 
Damage: public-$450,000; private-$250,000; TOTAL-$700,000 

5/73 
Eucalyptus Tree Freeze 
Declared: Alameda, Contra Costa (414173) 
Federal: 5/25/73 
Damage: removal of approx. 2 million dead trees-$8-10 million 

3/74 
Gasoline Purchasing Problems 
Declared: Alameda, Contra Costa, Los Angeles, Orange, Riverside, San Mateo, Solano 
(2/28/74), Santa Clara (3/4/74), Ventura (31 1 0174) 
Federal: not declared 
Damage: not applicable 

1976 
Drought 
Declared: Alpine, Calaveras, Colusa, Fresno, Glenn, Madera, Merced, San Diego, San Joaquin, 
Solano, Stanislaus, Sutter, Tuolurnne (2/9/76), Alameda, Butte, Contra Costa, Kings, Los 
Angeles, Riverside, San Luis Obispo, Tulare, Yolo (2/13/76), Arnador, Monterey, Napa, Nevada, 
San Benito, San Bernardino, Tehama (2/24176), San Mateo (3/26/76), Marin (716176) 
Federal: not declared 
Damage: 1976-$888.5 million; 1977-$1.775 billion; TOTAL-$2.664 billion 
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1979 
Gasoline Shortage Emergency 
Declared: Alameda, Contra Costa, Los Angeles, Marin, Monterey, Orange, Riverside, San 
Francisco, San Diego, Santa Clara, Santa Cruz, San Mateo, Ventura, San Bernardino (1 1/13/79), 
San Bernardino (amending boundaries 9/29/79), Monterey (7/13/79), San Bernardino (7/13/79), 
Riverside (6/22/79), San Bernardino (6/7/79), Monterey (6/7/79), Riverside, (amending 
boundaries 511 8/79), Monterey, Riverside (portion) (511 1/79), San Mateo, Santa Cruz (5/9/79), 
San Bernardino (portion 5/8/79), Alameda, Contra Costa, Los Angeles, Marin, Sonoma, Orange, 
Santa Clara, Ventura (518179) 
Federal: not declared 
Damage: not applicable 

1/80 
Delta Levee Break 
Rain, high tides, strong winds, and flooding (Holland and Webb Levee breaks) 
Declared: FEMA 3078-EM-CA Contra Costa, Sacramento, San Joaquin (1123180) 
Federal: 1/23/80 
Damage: public-$1 1,158,700; private-$1,479,500; agricultural-$3,887,195; TOTAL-$17,388,013 

3/80 
Storms 
Rain, winds, mud slides, and flooding 
Declared: Stanislaus, Monterey, Solano, Santa Cruz (315180) , 
Federal: not declared 
Damage: *include figures from 2/82. public-$164,990,642; private-$75,755,500; agricultural- 
$75,894,675; TOTAL-$3 16,640,817. These four counties proclaimed in Feb. 1982 but were not 
included in the Presidential declaration. 

Summer '81 
Mediterranean Fruit Fly Infestation 
Declared: Contra Costa (9/25/81), Los Angeles (8/25/81), San Benito (8/25/81), Stanislaus 
(8/14/81), Santa Cruz (8/13/81), San Mateo (818181) 
Federal: not declared 
Damage: $22 million 

6/81 
Atlas Peak Fire 
Declared: Napa (612418 1) 
Federal: not declared 
no deaths 
Damage: private-$1 1 million; watershed-$20 million; TOTAL-$3 1 million; 23,000 acres burned, 
69 structures destroyed 
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1/82 
1982 Winter Storms 
Heavy winds, rain, flooding, and mud slides 
Declared: FEMA 651-DR-CA Alameda, Santa Clara, Solano, San Joaquin (1/9/82), Contra 
Costa, Humboldt, Marin, San Mateo, Santa Cruz, Sonoma (115182) 
Federal: 1/7/82 
33 dead, 481 injured 
Damage: public-$101.400 million; private-$172.450 million; TOTAL-$273.850 million; 256 
homes and 41 businesses destroyed, 6259 homes and 1276 businesses damaged. 

10182 
Rains Causing Agricultural Losses 
Declared: Fresno, Madera, Merced, Monterey, Kern, Tulare, Sacramento, San Joaquin, Solano, 
Stanislaus, Yolo (1 0126182) 
Federal: not declared 
Damage: agricultural $345,195,974 

12/82 
High Tides, Strong Winds, and Rains 
Declared: Contra Costa, Sacramento, San Joaquin (1218182) 
Federal: not declared 
Damage: public-$5,3 13,198; private-$1,65 1,800; TOTAL-$6,964,998 

Winter '82-'83 
Winter Storms 
Heavy rains, high winds, flooding, levee breaks 
Declared: FEMA 682-DR--CA Contra Costa, San Joaquin, Sacramento (12/8/82), Marin, San 
Mateo, Los Angeles, San Diego (1/27/83), Alameda, Orange, San Benito, Santa Barbara, Santa 
Clara, Santa Cruz, Shasta, Sonoma, Ventura, Trinity (113 1/83), Colusa, Lake, Mendocino, 
Monterey, San Luis Obispo, Solano, Yolo (2/7/83), Butte, Glenn, Kern, Kings, San Bernardino, 
Sutter Tehama, Merced (3/3/83), Del Norte, Fresno, Madera, Napa, Placer, Riverside, Stanislaus, 
Tulare (311 5/83), Humboldt, Mariposa, Nevada, Yuba (3121183) 
Federal 2/9/83 
Damage: public-$15 1,185,870; private-$1 58,641,170; agricultural-$213,789,992; TOTAL- 
$523,617,032 

12/83 
Levee Failure, High Winds, High Tides, Floods, Storms, Wind Driven Water 
Declared: Contra Costa (1 2/9/83), Alameda (111 8/84) 
Federal: not declared 
Damage: public-$7,240,785; private-$2.669 million; agricultural-$1 million; TOTAL- 
$1 0,909,785 
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4/84 
Morgan Hill Earthquake 
6.2M 
Declared: Santa Clara 
Federal: FEMA 4043-EM-CA (41251184 
no deaths, 27 injuries 
Damage: public-$365,000; business-$1.7 million; private-$5.2 million; TOTAL-$7.265 million 

6/85 
Statewide Fires 
Declared: FEMA 739-DR-CA San Diego (7/1/85), City of Los Angeles (7/3/85), San Luis 
Obispo (7/8/85), Monterey, Santa Clara, Santa Cruz (7/9/85), Ventura (711 1/85) 
Federal: 4/25/84 
3 deaths, 470 injured (124 civilians, 346 firefighters) 
Damage: public-$34,75 1,400; private-$30,094,464; TOTAL-$64,845,864; 375,000+ acres, 215 
homes destroyed; 13 1 homes and businesses damaged; 71 miscellaneous structures and vehicles 
destroyed 

2/86 (beginning) 
Storms 
Rains, winds, flooding, and mud slides 
13 deaths, 67 injuries 
Declared: FEMA 758-DR-CA Humboldt, Napa, Sonoma (211 8/86), Glenn, Lake, Marin, Modoc, 
Sacramento, Santa Clara, Santa Cruz, Solano, Yuba (2/19/86), Alpine, Amador, Butte, 
Calaveras, Colusa, El Dorado, Lassen, Mendocino, Nevada, Placer, Plumas, San Joaquin, Sierra, 
Suttet, Tehama, Tuolumne, Yolo (2/20/86), Fresno, Madera, San Mateo (2/26/86), Alameda, 
Contra Costa, Del Norte, Trinity (3/4/86), Mono, San Benito, Shasta (3112186) 
Federal: 211 8/86 
Damage: public-$1 57,987,493; private-$249,55 1,411 ; TOTAL-$407,538,904; 12,447 homes 
damaged; 1,382 homes destroyed; 967 businesses damaged; 185 businesses destroyed 

9/88 
Fires (49er, Miller, and Fern) 
Declared: FEMA 8 15-DR-CA Shasta, Solano (9120188, beginning 911 7/88), Yuba, Nevada 
(911 3/88, beginning 911 1/88) 
Federal: 911 3/88 
no deaths 
Damage: public-$3 1,247,534; business-$2,533,100; private-$1 8,033,800; TOTAL-$3 1,247,534; 
238 homes destroyed, 41 homes damaged; 29 businesses destroyed 

8/89 
Mediterranean Fruit Fly 
Declared: Santa Clara (916189) 
Federal: not declared 
Damage: not applicable--damage was avoided 
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10189 
Lorna Prieta Earthquake 
7.1M 
Declared: FEMA 845-DR-CA Alameda, Monterey, San Benito, San Mateo, Santa Clara, Santa 
Cruz, San Francisco (1 011 8/89), Contra Costa, Marin, City of Isleton (1 0/23/89), City of Tracy, 
Solano (1 0/30/89) 
Federal: 1011 8/89 
63 deaths, 3,757 injuries (1 011 8/89) 
Damage: Alameda $1,479,104,500, Contra Costa $25 million, Monterey $108 million, San 
Benito $103.55 million, San Francisco $2 billion, San Mateo $292,941,001, Santa Clara $727.7 
million, Santa Cruz $1.526 million, $500 million to $1 billion damage in roads and bridges, $20 
million in state government buildings. Total: $5.9 billion; 23,408 homes damaged, 3,530 
businesses damaged, 1,O 18 homes destroyed, 366 businesses destroyed. 

12/90 (beginning) 
Freeze 
Declared: FEMA 894-DR-CA Santa Cruz (12/28/90), Fresno, Glenn, Imperial, Kern, 
Mendocino, Monterey, Riverside, San Benito, San Bernardino, San Diego, San Mateo, Santa 
Barbara, Santa Clara, Solano, Sonoma, Tulare, Ventura (111 1/91), Alameda, Butte, Colusa, Los 
Angeles, Madera, Marin, Merced, Napa, San Joaquin, San Luis Obispo, Sutter, Yolo, Yuba 
(111 8/91), Stanislaus, Tehama (2/14/91, beginning 1211 9/90) 
Federal: 211 1/91 
Damage: public buildings-$2,330,353; utilities-$1,614,040; crop damage-$852,385,282; 
TOTAL-$856,329,675; 500 broken pipes, affecting 5,400 homes 

10191 
East Bay Hills Fire 
Declared: Alameda County, 10/20/9 1) 
Federal: 9 19 (1 012219 1) 
25 deaths, 150 injuries 
Damage: $1.7 billion; 3,354 family dwellings and 456 apartments destroyed 

12192 
1992 Late Winter Storms 
Snow, rain, and high winds 
Declared: FEMA 979-DR-CA Alpine, Los Angels (2/19/93), Humboldt, Napa, Santa Barbara, 
Culver City and the City of Los Angeles (218193, for event beginning 1/25/93), Contra Costa, 
Mendocino, Sonoma (1125193, for event beginning 1/25/93), Fresno, Imperial, Madera, 
Monterey, San Bernardino, Sierra, Tehama, Trinity, and Tulare (1121193, for event beginning 
1/19/93), Modoc, Orange, Riverside (1119193, for event beginning 1/15/93), Lassen, Siskiyou 
(1/15/93, for event beginning 1/13/93), Plumas (1113193, for event beginning 1/12/93), San 
Diego (117193, for event beginning 1/7/93) 
Federal 111 5/93 
20 deaths, 10 injuries 
Damage: public property-$32,2 15, $600 million 
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1/95 
Severe Winter Storms 
Declared: FEMA 1044-DR-CA Los Angeles, Orange (1/6195), Humboldt, Lake, Sonoma 
(119195), Butte, Colusa, Contra Costa, Del Norte, Glenn, Kern, Lassen, Mendocino, Modoc, 
Monterey, Napa, Placer, Plumas, San Luis Obispo, Santa Barbara, Santa Clara, Santa Cruz, 
Tehama, Ventura, Yolo, Yuba (1/10195), Alpine, Amador, Nevada, Riverside, Sacramento, San 
Bernardino, San Mateo, Shasta, Sutter, Trinity (111 1/95), San Diego (1/13/95), Alameda, Marin 
(1/14/95), Fresno, Kings (1/17/95), El Dorado (2/15/95), Madera, Solano (2117/95), Siskiyou 
(311 4195) 
Federal- 1044 (111 3/95) 
11 deaths 
Damage: public-$299.6 million; individual-$128.4 million; businesses $58.4 million; highways- 
$158 million; ag-$97 million; TOTAL-$741.4 million; damage to homes: major-1,883; minor-4, 
179; destroyed-370. 

2/95 
Late Winter Storms 
Declared: FEMA 1046-DR-CA 57 counties (all except Del Norte). 
Federal: 111 0195 
17 deaths 
Damage: public property-$190.6 million; individual-$1 22.4 million; business-$46.9 million; 
highways-$79 million; ag-$65 1.6 million; TOTAL-approximately $1.1 billion; damage to 
homes: major-1,322; minor-2,299; destroyed-267 

12/96 to 1/97 
January 1997 Floods 
Declared: Alpine, Amador, Butte, Colusa, Del Norte, El Dorado, Glenn, Humboldt, Lake, 
Lassen, Modoc, Napa, Nevada, Plumas, Sacramento, San Joaquin, Sierra, Siskiyou, Solano, 
Sonoma, Sutter, Tehama, Trinity, Yuba (112197); Calaveras, Madera, Mono, Monterey, Placer, 
San Benito, San Luis Obispo, San Mateo, Santa Cruz, Shasta, Stanislaus, Tuolumne, Yolo 
(113197); Contra Costa, Fresno, Marin, Tulare (115197); Mariposa (116197); Merced, Santa Clara 
(1110197); Alameda, San Francisco (1119197); Kings, San Luis Obispo (1131197). 
Federal: all 48 counties listed above 
8 deaths 
Damage: $1.8 billion 
Add: 300 square miles of land flooded; 23,000 homes, 2,000 busineses damaged or destroyed. 

Taming Natural Disasters March 17,2005 



2/2/98 
El Nino 
Declared: Alameda, Arnador, Butte, Calaveras, Colusa, Contra Costa, Fresno, Glenn, Humboldt, 
Kern, Kings, Lake, Los Angeles, Marin, Mendocino, Merced, Monterey, Napa, Orange, 
Riverside, Sacramento, San Benito, San Bernardino, San Diego, San Francisco, San Joaquin, San 
Luis Obispo, San Mateo, Santa Barbara, Santa Clara, Santa Cruz, Siskiyou, Solano, Sonoma, 
Stanislaus, Sutter, Tehama, Trinity, Tulare, Ventura, Yolo, Yuba. 
Federal: All above except Kings and Siskiyou counties 
17 deaths 
Damage: $550 million 

9/3/00 
Napa Earthquake 
Declared: Napa 
Federal: not provided by OES 
Damage: not provided by OES 

Taming Natural Disasters March 17,2005 



ATTACHMENT C 
Eco 

Existing Program, Very 
High, High, or Under 

Ordinance or Resolution # 
(if existing program), 
Estimated Cost and 

Possible Funding Agency (if 
high priority), Estimated 

Date of Completion (if study: 
OR Other Comments 

Specific Mitigation Strategy 

Annual appropriation of 
$500K - $2 million to 
assist building owners. 

and construction details become available. 
2) Adopt the 2003 International Existing Building Code, , 

X 

ECON - a - Multi-Hazard 

the 1997 UBC, or the latest applicable code standard 
for the design of voluntary or mandatory soft-story 

ECON - b - Soft-Story Commercial Buildings Vulnerable to Earthquakes 
1) Require engineered plan sets for voluntary or 

lmandatory soft-story retrofits until a standard plan set 

1) 

2) 

Be aware of past problems of inadequate hazard 
disclosure and work with real estate agents to improve 
enforcement of real estate disclosure requirements for 
those hazards covered by this plan, for example, by 
making those agents and the disclosure firms aware of 
the hazard maps incorporated in this plan and available 
on the ABAG web site at 
htf~://auake.aban.ca.nov/mitiaation , as well as 
locally developed maps. 
Create incentives for owners of historic or 
architecturally significant buildings to undertake 
mitigation to levels that will minimize the likelihood that 
these buildings will need to be demolished after a 
disaster, particularly if those alterations conform to the 
federal Secretary of the Interior's Guidelines for 
Rehabilitation. 

staff, engineers, and contractors on soft-story retrofit 
procedures and incentives using materials such as 
those developed by ABAG (see 
httr>://auake.abag.ca.gov/fixit) and the City of San 

3) 
building retrofits. 
Work to educate building owners, local government 



Economy Mitigation Strategies 
1 4) Conduct an inventory of existing or suspected soft-story) I X  / I 
5) 

structures that have not been retrofitted, for example, 
by (a) actively working with owners to obtain structural 
analyses of their buildings, (b) helping owners obtain 
retrofit funding, (c) adopting a mandatory versus 
voluntary, retrofit program, and/or (d) applying penalties 
to owners who show inadequate efforts to upgrade 

commercial and industrial structures. 
Use the soft-story inventory to require owners to inform 
all existing tenants that they work in this type of building 
and the standard to which it may have been retrofitted, 
as well as require owners to inform tenants that they 
will work in this type of building prior to signing a lease. 

6) 

7) 

8) 

9) 

ECON 
1) 

- 

completed funding for all 
URMs in Downtown. 

Use the soft-story inventory to require owners to inform 
all existing tenants that they should be prepared to 
work elsewhere following an earthquake if the building 
has not been retrofitted. 
Investigate and adopt appropriate financial, procedural, 
and land use incentives for owners of soft-story 
buildings to facilitate retrofit. 
Explore development of local ordinances or State 
regulations to require or encourage owners of soft-story 
structures to strengthen them. 
Provide technical assistance in seismically 
strengthening soft-story structures. 

- c - Unreinforced Masonry Buildings in Older Downtown 
Continue to actively implement existing State law that 
requires cities and counties to maintain lists of the 
addresses of unreinforced masonry buildings and 
inform property owners that they own this type of 
hazardous structure. 

3) 
work in this type of building and the standard to which it 
may have been retrofitted, as well as require owners to 
inform tenants that they will work in this type of building 
prior to signing a lease. 

these buildings. 
Require owners to inform all existing tenants that they 

Areas 

2) 1 

X 

X 

X 

X 

X 

Accelerate retrofitting of unreinforced masonry 
P- 

RDA X Existing program. Have 



Economy Mitigation Strategies 
4) 1 Require owners to inform all existing tenants that they 1 

ECON 
1) 

I X  I 
should be prepared to work elsewhere following an 
earthquake even if the building has been retrofitted, for 
it has probably been retrofitted to a life-safety standard, 
not to a standard that will allow occupancy following 
major earthquakes. 

- d - Privately-Owned Structurally Suspicious Buildings 
Inventory non-ductile concrete, tilt-up concrete, and 
other privately-owned structurally suspicious buildings. 

I 

2) 

3) 

ECON 
1) 

2) 

3) 

Adopt the 2003 International Existing Building Code, 
the 1997 UBC, or the latest applicable code standard 
for the design of voluntary or mandatory retrofit of 
seismically vulnerable buildings. 
Adopt one or more of the following strategies as 
incentives to encourage retrofitting of privately-owned 
structurally suspicious commercial and industrial 
buildings: (a) waivers or reductions of permit fees, (b) 
below-market loans, (c) local tax breaks, (d) grants to 
cover the cost of retrofitting or of a structural analysis, 
(e) land use and procedural incentives, or (9 technical 
assistance. 

- e - Wildfire and Structural Fires 
Increase efforts to reduce fire in existing development 
through improving engineering design and vegetation 
manageinent for mitigation, appropriate code 
enforcement, and public education on mitigation 
strategies. 
Require that new business and office buildings in high 
fire hazard areas be constructed of fire-resistant 
building materials and incorporate fire-resistant design 
features (such as minimal use of eaves, internal 
corners, and open first floors) to increase structural 
survivability and reduce ignitability. 
Adopt and amend as needed updated versions of the 
California Building and Fire Codes so that optimal fire- 
protection standards are used in construction and 
renovation projects. 

X  

X  

X  

X  

X  

X  

X  

X  

FD,PBCE 

FD, PBCE 

FD, PBCE 

FD believes new 
ordinances are required 



Economy Mitigation Strategies 
4) I Create a mechanism to enforce provisions of the / X  I IFD, PBCE 

California Building and Fire Codes and other local 
codes that require the installation of smoke detectors 
and fire-extinguishing systems by making installation a 
condition of (a) finalizing a permit for any work on 
existing properties valued at over a fixed amount, such 
as $500 or $1000, and/or (b) on any building over 75 
feet in height, and/or (b) as a condition for the transfer 

5) 

reduction in fire risk of existing properties through 
vegetation management that includes reduction of fuel 

of property. 
Expand existing vegetation management programs in 

6) 

commercial and/or industrial areas. 
Establish a Fire Hazard Abatement District to fund 

Isafety inspections of private properties, roving 1 
7) 

/firefighter patrols on high fire-hazard days, and public 1 

loads, use of defensible space, and fuel breaks. 
Establish a Fire Hazard Abatement District to fund fire- 

that are deemed, due to their age or construction 
materials, to be particularly susceptible to fire hazards, 

1 8) 

1 (and determine an expeditious timeline for the fire-safety1 

education efforts. 
Compile a list of high-rise and high-occupancy buildings 

9) 
inspection of all such structures. 
Conduct periodic fire-safety inspections of all 

10) 

commercial and institutional buildings. 
Work with the State Fire Marshall, the California 
Seismic Safety, PEER, and other experts to identify 
and manage gas-related fire risks of soft-story mixed 
use buildings that are prone to collapse and occupant 
entrapment consistent with the natural gas safety 
recommendations of Seismic Safety Commission 
Report SSC-02-03. Note - See 
http://www.seismic.ca.gov/pub/CSSC~2002- 
03-Natura1%20Gas%20Safety.pdf. Also note - any 
values that are installed may need to have both excess 
flow and seismic triaaers C'hvbrid" valvesl. 



Economy Mitigation Strategies 
11) 1 Ensure that fire-preventive vegetation-management 

12) 

ECON 
1) 

I X  I 
techniques and practices for creek sides and high- 
slope areas do not contribute to the landslide and 
erosion hazard. 
Work with insurance companies to create a 
publiclprivate partnership to give a discount on fire 
insurance premiums to "Forester Certified" Fire Wise 
landscaping and fire-resistant building materials. 

- f - Flooding 
To reduce flood risk, thereby reducing the cost of flood 
insurance to property owners, work to qualify for the 
highest-feasible rating under the Community Rating 
System of the National Flood Insurance Program. 

- 

2) 

3) 

4) 

5) 

a city andlor county. 
regulations for 

- 

8) Encourage business owners to participate in acquisition X 

X 

- 

7) 

land relocation programs for areas within floodways. 1 1 / I 1 

Balance the needs for commercial and industrial 
development against the risk from potential flood- 
related hazards. 
Ensure that new development pays its fair share of 
improvements to the storm drainage system necessary 
to accommodate increased flows from the 
development, or does not increase runoff by draining 
water to pervious areas or detention facilities. 
Provide sandbags and plastic sheeting to businesses in 
anticipation of rainstorms, and deliver those materials 
to the disabled and elderly upon request. 
Provide public information on locations for obtaining 
sandbags and deliver those sandbags to those various 

X 

- 

X 

X 

X 

PW 
development in the floodplain and floodway. 
Encourage business owners to participate in building 

X 

X 

PW 

PW 

FD, OES, PW 

PW 



Strategies 

X 

X 

Mitigation 
PW 

PW 

PW 

Economy 
X 

X 

X 

9) 

ECON 
1) 

2) 

ECON 
1) 

2) 

Require an annual inspection of approved flood- 
proofed buildings to ensure that (a) all flood-proofing 
components will operate properly under flood 
conditions and (b) all responsible personnel are aware 
of their duties and responsibilities as described in their 
building's Flood Emergency Operation Plan and 
Inspection & Maintenance Plan. 

- g - Landslides and Erosion 
Increase efforts to reduce landslides and erosion in 
existing and future development by improving 
appropriate code enforcement and use of applicable 
standards, such as those appearing in the California 
Building Code, California Geological Survey Special 
Report 11 7 - Guidelines for Evaluating and Mitigating 
Seismic Hazards in California, American Society of 
Civil Engineers (ASCE) report Recommended 
Procedures for Implementation of DMG Special 
Publication 1 1 7: Guidelines for Analyzing and 
Mitigating Landslide Hazards in California, and the 
California Board for Geologists and Geophysicists 
Guidelines for Engineering Geologic Reports. Such 
standards should cover excavation, fill placement, cut- 
fill transitions, slope stability, drainage and erosion 
control, slope setbacks, expansive soils, collapsible 
soils, environmental issues, geological and 
geotechnical investigations, grading plans and 
specifications, protection of adjacent properties, and 
review and permit issuance. 

Increase efforts to reduce landslides and erosion in 
existing and future development through continuing 
education of design professionals on mitigation 
strategies. 

- h - Construction 
Continue to require that all new commercial and 
industrial buildings be constructed in compliance with 
structural requirements of the most recently adopted 
version of the California Building Code. 
Conduct appropriate employee training and support 
continued education to ensure enforcement of 
construction standards. 



Economy Mitigation Strategies 

2) 

X 

X 

3) 

ECON 
1) 

Actively notify owners of historic or architecturally 
significant buildings of the availability of the local BORP- 
type program and encourage them to participate to 
ensure that appropriately qualified structural engineers 
are inspecting their buildings, thus reducing the 
likelihood that the buildings will be inappropriately 

3) 

described above, but not actively encourage them to do 1 

Recognize that many strategies that increase 
earthquake resistance also decrease damage in an 
explosion. In addition, recognize that ventilation 
systems can be designed to contain airborne biological 
agents. 

- i - Building Reoccupancy 
Institute an aggressive program similar to San 
Francisco's Building Occupancy Resumption Program 
(BORP). This program permits owners of private 
buildings to hire qualified structural engineers to create 
building-specific post-disaster inspection plans and 
allows these engineers to become automatically 
deputized as CityICounty inspectors for these buildings 
in the event of an earthquake or other disaster. 

evaluated following a disaster. 
Actively notify owners of educational facility buildings of 
the availability of the local BORP-type program and 
encourage them to participate to ensure that 
appropriately qualified structural engineers are 
inspecting their buildings, thus reducing the likelihood 
that the buildings will be inappropriately evaluated 

4) 

. .  . 

following a disaster. 
Allow owners to participate in a BORP-type program as 

are repaired in an appropriate and timely manner. I 
5) 

SO. 

Develop and enforce an ordinance for disaster- 
damaged structures to ensure that damaged buildings 



Economy Mitigation Strategies 

3) 

4) 

5) 

FD, OES 

Develop printed materials, conduct workshops, and 
provide outreach to Bay Area businesses focusing on 
business continuity planning. 
Better inform Bay Area business owners of mitigation 
activities, including elevation of appliances above 
expected flood levels, use of fire-resistant roofing and 
defensible space in wildland-urban-interface fire- 
threatened communities or in areas exposed to high-to- 
extreme fire threat, structural retrofitting techniques for 
older buildings, and use of intelligent grading practices 
through workshops, publications, and media 
announcements and events. 
Sponsor the formation and training of Community 
Emergency Response Teams (CERT) training through 
partnerships with local businesses. [Note - these 
programs go by a variety of names in various cities and 

in-place emergency guidelines. 

X 

X 

X 

6) 

ECON 
1) 

2) 

Establish preservation-sensitive measures for the 
repair and reoccupancy of historically significant 
structures, including requirements for temporary 
shoring or stabilization where needed, arrangements 
for consulting with preservationists, and expedited 
permit procedures for suitable repair or rebuilding of 
historically or architecturally valuable structures. 

- j - Public Education 
Provide information to business owners and employees 
on the availability of interactive hazard maps on 
ABAG's web site. 
Develop printed materials, utilize existing materials 
(such as developed by FEMA and the American Red 
Cross), conduct workshops, andlor provide outreach 
encouraging businesses' employees to have family 
disaster plans that include drop-cover-hold earthquake 
drills, fire and storm evacuation procedures, and shelter 



as found on ABAG's web site at 
htta://<ruake.abaa.ca.aov/business) to increase 
mitigation activities related to earthquakes. ABAG 
plans to continue to improve the quality of those 

Economy Mitigation Strategies 

of the City of Oakland, encouraging businesses and 
residents to keep storm drains in their neighborhood 

X 6) 

8) 

Assist businesses in the development of defensible 
space through the use of, for example, "tool libraries" 
for weed abatement tools, roadside collection andlor 
chipping services (for brush, weeds, and tree branches) 
in wildland-urban-interface fire-threatened communities 
or in areas exposed to high-to-extreme fire threat. 

materials over time. 
Develop a "Maintain-a-Drain" campaign, similar to that 

9) 

1 hazardous materials or pathogens increase security to 

free of debris. 
Encourage the formation of a community-based . 

10) 

1 a level high enough to create a deterrent to crime and 

approach to wildfire education and action through local 
Fire Safe Councils and the Fire Wise Program. 
Encourage businesses and laboratories handling 

1 terrorism, including active implementation of "cradle-to- 

personnel at major employers to develop innovative 
ways for these personnel to work together to increase 

11) 

grave" tracking systems. 
Encourage joint meetings of security and operations 

12) 

X 

safety and security. 
Inform shoreline-property owners of the possible long- 
term economic threat posed by rising sea levels. 

13) Develop and distribute culturally appropriate materials 
related to disaster mitigation and preparedness, such 
as those on the htt~://www.~re~arenow.org website. 

I 

X 



Education Mitigation Strategies 

Ordinance or Resolution # 
(if existing program), 
Estimated Cost and 

Possible Funding Agency (if 
high priority), Estimated 

Date of Completion (if study: 
OR Other Comments 

EDUC - a - Focus on Critical Facilities 

As a secondary focus, assess the vulnerability of non- 
critical educational facilities to damage in natural 
disasters based on occupancy and structural type, 
make recommendations on priorities for structural 
improvements or occupancy reductions, and identify 
potential funding mechanisms. 

of critical education facilities to 

shown to be vulnerable to damage in natural disasters. 

3) 

X 

X 

Conduct comprehensive programs to identify and 
mitigate problems with facility contents, architectural 
components, and equipment that will prevent critical 
buildings from being functional after maior disasters. 



Education Mitigation Strategies 

OES is lead agency; 
Mayor's Gang 
Prevention Task Force 

EDUC - b - Use of Educational Facilities as Emergency Shelters 

X 5) 

Community centers made 
available. No MOU. 

Participate in or facilitate adoption of a program to 
formalize arrangements with structural engineers to 
report to the district, assess damage, and determine if 
the buildings can be reoccupied. The program should 
be similar to San Francisco's Building Occupancy 
Resumption Program (BORP) that permits owners of 
buildings to hire qualified structural engineers to create 
building-specific post-disaster inspection plans and 
allows these engineers to become automatically 
deputized as inspectors for these buildings in the event 
of an earthquake or other disaster. Unlike the buildings 
of most special districts, however, these plans should 
be developed with the review and guidance of the 
Division of the State Architect because this agency has 
the authority and responsibility for the structural 
integrity of these structures. 

X 

X 

1) 

2) 

3) 

specialist who works 
cooperatively with 
schools, NGOs and other! 

Work cooperatively with the American Red Cross and 
others to set up memoranda of understanding for use 
of education facilities as emergency shelters following 
disasters. 

Work cooperatively to ensure that school district 
personnel and relevant staff understand and are trained 
that being designated by the American Red Cross or 
others as a potential emergency shelter does not mean 
that the school has had a hazard or structural 
evaluation to ensure that it can be used as a shelter 

I- 
Department works in 

following any specific disaster. 
Work cooperatively to ensure that school district X 
personnel understand and are trained that they are 
designated as disaster service workers and must 
remain at the school until released. 

OES 
cobperation with 19 
school districts in City. 

EDUC - c - Use of Schools as Conduits for Information to Families About Emergencies 



Education Mitigation Strategies 

2) 

6) 1 Develop and maintain the capacity for schools to take 

OES 1) 

Work on andlor support joint efforts of schools and fire 
jurisdictions to develop plans for evacuation or 
sheltering in place of school children during periods of 
high fire danger, thereby recognizing that overloading 01 
streets near schools by parents attempting to pick up 
their children during these periods can restrict access 
by fire personnel and equipment. 

3) 

4) 

5) 

Offer the 20-hour basic CERT training to teachers and 
after-school personnel. 
Offer the 20-hour basic CERT training to middle school 
andlor high school students as a part of the basic 
science or civics curriculum, as an after school club, or 
as a way to earn public service hours. 
Offer the 20-hour basic CERT training course through 
the Adult School system andlor through the Community 
Colleae svstem. 

I related to disaster mitigation and preparedness, such 

Work on andlor support efforts by schools, local 
governments, and other agencies to utilize their unique 
ability to reach families through educational materials 
on hazards, mitigation, and preparedness, particularly 
after disasters and at the beginning of the school year. 
These efforts will not only make the entire community 
more disaster-resistant, but speed the return of schools 
from use as shelters to use as teaching facilities. 

7) 

las those on the http:ll&.preparenow.org website. I 

X 

care of the students for the first 48 hours after a 
disaster, and notify parents that this capacity exists. 
Develop and distribute culturally appropriate materials 



~nment Mitigation Strategin- 

Specific Mitigation Strategy 

: Responsible Agency 
or Department 

(Required if Existing 

PBCE 
ENVl 

1) 

2) 

3) 

4) 

I 

I PBCE, FD, PW 

- a - Environmental Sustainability and Pollution Reduction 
Continue to enforce State-mandated requirements, X 
such as the California Environmental Quality Act, to 
ensure that mitigation activities for hazards, such as 
vegetation clearance programs for fire threat and 
seismic retrofits, are conducted in a way that reduces 
environmental degradation such as air quality impacts, 
noise during construction, and loss of sensitive habitats 
and species, while respecting the community value of 
historic preservation. 
Encourage regulatory agencies to work collaboratively X 
with safety professionals to develop creative mitigation 
strategies that effectively balance environmental and 
safety needs, particularly to meet critical wildfire, flood, 
and earthquake safety levels. 
Continue to enforce and/or comply with State- X 
mandated requirements, such as the California 
Environmental Quality Act and environmental 
regulations to ensure that urban development is 
conducted in a way to minimize air pollution. For 
example, air pollution levels can lead to global 
warming, and then to drought, increased vegetation 
susceptibility to disease (such as pine bark beetle 
infestations), and associated increased fire hazard. 
Develop and implement a comprehensive program for X 
watershed maintenance, optimizing forest health with 
water yield to balance water supply, flooding, fire, and 
erosion concerns. 

I 

I PBCE, FD 

PBCE, DOT, FD T 

Ordinance or Resolution # 
(if existing program), 
Estimated Cost and 

Possible Funding Agency (if 
high priority), Estimated 

Date of Completion (if study: 
OR Other Comments 

Green Building ordinance 
in process 

In cooperation with Santa 
Clara Valley Water 
District, which has 
primary responsibility. 
Existing program does no 
address fire concerns. 



lviability of living rivers. 
6) /stay informed of emerging scientific information on the I X  I 

Environment Mitigation Strategie 

subject of rising sea levels, especially on additional 
actions that local governments can take to mitigate this I I I I I 1  

X 5) 

performance standards of any 
Elimination System 
that seeks to manage 

flows from new 
development and redevelopment construction projects. 

Balance the need for the smooth flow of storm waters 
versus the need to maintain wildlife habitat by 
developing and implementing a comprehensive 
Streambed Vegetation Management Plan that ensures 
the efficacy of flood control efforts and maintains the 

7) Monitor the science associated with global warming to 
be able to act promptly when data become available to 
warrant special design and engineering of government- 
owned facilities located in low-lying areas, such as 
wastewater treatment plants, ports, and airports. 

9) 

- 
X 

1 associated pollution. 

1  andlor drop off locations. l / I I 1  I 

Enforce and/or comply with the grading, erosion, and 
sedimentation requirements by prohibiting the 
discharge of concentrated stormwater flows by other 
than approved methods that seek to minimize 

1 
stored in the flood zone be elevated or otherwise 
protected from flood waters. 

13) Develop and implement a program to control invasive / I I / I I x 1 

X 

10) 1 Explore ways to require that hazardous materials I X  I 

11) 

12) 

and exotic species that contribute to fire and flooding 
hazards (such as eucalyptus, cattails, and cordgrass). 

S 
PBCE 

Enforce andlor comply with the hazardous materials 
requirements of the State of California Certified Unified 
Program Agency (CUPA). 
Provide information on hazardous waste disposal 

PBCE 

PBCE 

X 

- 

X 

PBCE, PW, ES 1 

- 

PBCE, PW,ESD 

PBCE, FD,PW 

PBCE, FD 

ES, OES, FD, PW, 
DOT, PBCE 



Environment Mitigation Strategies 
14) 

ENVl 
1) 

2) 

- 

3) 

4) 

Enforce provisions under creek protection, stormwater 
management, and discharge control ordinances 
designed to keep watercourses free of obstructions and 
to protect drainage facilities to conform with the 
Regional Water Quality Control Board's Best 
Management Practices. 
- b - Agricultural and Aquaculture Resilience 

Maintain a variety of crops in rural areas of the region 
to increase agricultural diversity and crop resiliency. 
Promote and maintain the public-private partnerships 
dedicated to preventing the introduction of agricultural 
pests into regionally-significant crops, such as the 
glassy-winged sharpshooter into vineyards. 
Remove septic tanks and other sources of 
contamination adjacent to economically-significant 
aquacultural and agricultural resources. 
Encourage livestock operators to develop an early- 
warning system to detect animals with communicable 
diseases (due to natural causes or bioterrorism). 

X 

X 

X 

X 

X 

PBCE, PW, ES, DOT 



Health Mitiaation Strateaies 

Specific Mitigation Strategy 

Ordinance or Resolution # 
Responsible Agency (if existing program), 

or Department Estimated Cost and 
(Required if Existing Possible Funding Agency (i 
Program, Very High, high priority), Estimated 

High, or Under Study) Date of Completion (if stud) 
OR Other Comments 

HEAL 
1) 

2) 

3) 

4) 

Santa Clara County 
Department of Public 
Health (SCCDPH) primary 
responsibility. 

- a - Hospitals and Other Critical Health Care Facilities 
Work with critical health care facilities operators to 
ensure that critical facilities are structurally sound and 
have nonstructural systems designed to remain 
functional following disasters (as required for acute- 
care hospitals for earthquakes by State law). 
Encourage hospitals to work with the California Office 
of Statewide Health Planning and Development 
(OSHPD) to formalize arrangements with structural 
engineers to report to the hospital, assess damage, 
and determine if the buildings can be reoccupied. The 
program should be similar to San Francisco's Building 
Occupancy Resumption Program (BORP) that permits 
owners of buildings to hire qualified structural engineer: 
to create building-specific post-disaster inspection 
plans and allows these engineers to become 
automatically deputized as inspectors for these 
buildings in the event of an earthquake or other 
disaster. OSHPD, rather than citylcounty building 
departments, has the authority and responsibility for the 
structural integrity of hospital structures. 

Ensure health care facilities are adequately prepared to 
care for victims with respiratory problems related to 
smoke and/or particulate matter inhalation. 
Ensure these health care facilities have the capacity to 
shut off outside air and be self-contained. 

SCCDPH primary 
responsibility. 

5) 

6) 

1 of3 

Ensure that hospitals and other major health care 
facilities have auxiliary water and power sources. 
Work with health care facilities to institute isolation 
capacity should a need for them arise following a 
communicable disease epidemic. 

X 

X 



Health Mitigation Strategies 
7) I Develop printed materials, utilize existing materials 

HEAL 
1) SCC Emergency Medical 

Services (EMS) primary 

I x 
(such as developed by FEMA and the American Red 
Cross), conduct workshops, and/or provide outreach 
encouraging employees of these critical health care 
facilities to have family disaster plans and conduct 
mitigation activities in their own homes. 
- b - Ancillary Health-Related Facilities 
Work with State of California licensing agencies to 
identify these ancillary facilities in your community. l I X  1 I 

2) 

3) 

HEAL 
1) 

2) 

Encourage these facility operators to develop disaster 
mitigation plans. 
Encourage these facility operators to create, maintain, 
and/or continue partnerships with local governments to 
develop response and recovery plans. 
- c - Interface with National and State Health Care Initiatives 
Designate locations for the distribution of antibiotics to 
large numbers of people should the need arise, as 
required to be included in each county's Strategic 
National Stockpile Plan. 
Ensure that you know the Metropolitan Medical 
Response System (MMRS) cities in your area. For 
example, Oakland and Fremont are the MMRS cities in 
Alameda County. MMRS cities are those cities that are 
provided with additional federal funds for organizing, 
equipping, and training groups of local fire, rescue, 
medical, and other emergency management personnel. 

X  

X  

OES in cooperation 
with County Public 
Health Department 

X  

res~onsibilitv. 
SCC Emergency Medical 
Services (EMS) primary 
SCC Emergency Medical 
Services (EMS) primary 
res~onsibilitv. 

3) 

4) 

MMRS city in Santa 

CA-6 is the San 
Francisco Bay Area- 
based DMAT 

I 

Know if any National Disaster Medical System (NDMS) 
uniformed or non-uniformed personnel are within one- 
to-four hours of your community. These federal 
resources include veterinary, mortuary, and medical 
personnel. 
Plan to utilize the State of California Department of 
Health Services laboratory in Richmond for 
confirmation of biological agencies and Department of 
Defense laboratories in Berkeley (Lawrence Berkeley 
National Laboratory) or Livermore (Lawrence Livermore 
National Laboratory and Sandia) for confirmation of 
radiological agents. 

X  

X  SCCDPH in 
conjunction with 
Santa Clara Valley 
Water District 



Health Mitigation Strategies 
HEAL - d - Environmental Health 

1) 

2) 

3) 

- 

X 

X 

Create discussion forums for food and health 
personnel, including, for example, medical 
professionals, veterinarians, and plant pathologists, to 
develop safety, security, and response strategies for 
food supply contamination. 

Train appropriate personnel to understand that the 
Metropolitan Medical Response System (MMRS) cities 
in your area. For example, Oakland and Fremont are 
the MMRS cities in Alameda County. MMRS cities are 
those cities that are provided with additional federal 
funds for organizing, equipping, and training groups of 
local fire, rescue, medical, and other emergency 
management personnel. 
Train appropriate personnel to know if any National 
Disaster Medical System (NDMS) uniformed or non- 
uniformed personnel are within one-to-four hours of 
your community. These federal resources include 
veterinary, mortuary, and medical personnel. 

Bay Area-based DMAT 

FD 

CO HEALTH 
OFFICER 

X 

X 

4) 

San Jose is an MMRS city 
This is primarily 
responsibility of 
SCCDPHlHealth Officer. 

San Jose is the MMRS cit] 
in Santa Clara County. 
The County Public Health 
Officer participates in 
monthly MMRS meetings. 
CA-6 is the San Francisco Train appropriate personnel to know to utilize the State 

of California Department of Health Services laboratory 
in Richmond for confirmation of biological agents and 
Department of Defense laboratories in Berkeley 
(Lawrence Berkeley National Laboratory) or Livermore 
(Lawrence Livermore National Laboratory and Sandia) 
for confirmation of radiological agents. 



Housina Mitiaation Strateaies 

Specific Mitigation Strategy 

Ordinance or Resolution # 
(if existing program), 
Estimated Cost and 

Possible Funding Agency (i 
high priority), Estimated 

Date of Completion (if study 
OR Other Comments 

PBCE, PW 

PBCE, RDA 

PBCE 

X 

X 

X 

HSNG 
1) 

2) 

HSNG 
1) 

- a - Multi-Hazard 
Be aware of past problems of inadequate hazard 
disclosure and work with real estate agents to improve 
enforcement of real estate disclosure requirements for 
those hazards covered by this plan, for example, by 
making those agents and the disclosure firms aware of 
the hazard maps incorporated in this plan and available 
on the ABAG web site at 
htt~://quake.abag.ca.gov/mitiqation , as well as 
locally developed maps. 
Create incentives for owners of historic or 
architecturally significant residential buildings to 
undertake mitigation to levels that will minimize the 
likelihood that these buildings will need to be 
demolished after a disaster, particularly if those 
alterations conform to the federal Secretary of the 
Interior's Guidelines for Rehabilitation. 

- b - Single-Family Homes Vulnerable to Earthquakes 
Utilize or recommend adoption of a retrofit standard 
that includes standard plan sets and construction 
details for voluntary bolting of homes to their 
foundations and bracing of outside walls of crawl 
spaces ("cripple" walls), such as that being developed 
by a committee representing the East Bay-Peninsula- 
Monterey Chapters of the International Code Council 
(ICC), California Building Officials (CALBO), the 
Structural Engineers Association of Northern California 
(SEAONC), the Northern California Chapter of the 
Earthquake Engineering Research Institute (EERI-NC), 
and ABAG's Earthquake Program. 



Housing Mitigation Strategies 

1 construction details become available. 

PBCE 2) 

3) I ~equ i re  engineered plan sets for retrofitting of homes x I 

4) No funding available. 

1 PBCE 

5) 

6) I Conduct demonstration projects on common existing 

Require engineered plan sets for retrofitting of heavy 
two-story homes with living areas over garages, as well 
as for split level homes, until standard plan sets and 

on steep hillsides. 
Encourage local government building inspectors to take 
classes on a periodic basis (such as the FEMA- 
developed training classes offered by ABAG) on 
retrofitting of single-family homes. 
Encourage private retrofit contractors and home 
inspectors doing work in your area to take retrofit 
classes on a periodic basis (such as the FEMA- 
developed training classes offered by ABAG) on 
retrofitting of single-family homes. 

1 housing types demonstrating structural and 

X 

X 

1 nonstructural mitigation techniques as community 

7) 
models for earthquake mitigation. 
Provide retrofit classes or workshops for homeowners. 

I 

8) 

9) 

HSNG 
1) 

the I 997 UBC, or the latest applicable code standard 
for the design of voluntary or mandatory soft-story 
building retrofits. 

1 and construction details become available. 

Establish tool-lending libraries with common tools 
needed for retrofitting for use by homeowners with 
appropriate training. 
Provide financial incentives to owners of applicable 
homes to retrofit. 

2 ) l~dopt  the 2003 International Existing Building Code, x 1 1 PBCE 

- c - Soft-Story Multifamily Residential Structures Vulnerable to Earthquakes 
Require engineered plan sets for voluntary or 
mandatory soft-story retrofits until a standard plan set 1 1  I X l  

X 

X 

PBCE 



Housing Mitigation Strategies 
1 3) work to educate condominium and apartment owners, I X  / 1 PBCE 

local government staff, engineers, and contractors on 
soft-story retrofit procedures and incentives using 
materials such as those developed by ABAG (see 
htta://uuake.abaa.ca.aovflixit) and the City of San 
Jose. 

4) Conduct an inventory of existing or suspected soft-story X  
residential structures. 

all existing tenants that they live in this type of building 
and the standard to which it may have been retrofitted, 
as well as require owners to inform tenants that they 
will live in this type of building prior to signing a lease. 

I 
6) 1 Use the soft-story inventory to require owners to inform 

all existing tenants that they should be prepared to live 
elsewhere following an earthquake if the building has 
not been retrofitted. 

7) Investigate and adopt appropriate financial, procedural, 
1 and land use incentives for owners of soft-story 
buildings to facilitate retrofit such as those developed 
by ABAG (see htt~://uuake.abaa.ca..govAixit) . 

OES. PBCE 

PBCE 

PBCE 

PBCE 

In cooperation with 
Collaborative for Disaster 
MitigationlSan Jose State 
Universitv 

Under study. No current 
funding. 

8) 

9) 
/strengthening soft-story structures. I I 1 1  1 I 1 1 I 

HSNG - d - Unreinforced Masonry Housing Stock 

Explore development of local ordinances or State 
regulations to require or encourage owners of soft-story 
structures to strengthen them. 
Provide technical assistance in seismically 

1) 

X  

X  

Continue to actively implement existing State law that 
requires cities and counties to maintain lists of the 
addresses of unreinforced masonry buildings and 
inform property owners that they own this type of 
hazardous structure. 

PBCE 

PBCE 

X PBCE 



Housing Mitigation Strategies 

1 these buildings. 

Completed funding for all 
URMs in Downtown. 

. 

4) 

HSNG 
1) 

funding. 

RDA 

1 PBCE 3) 1 Require owners to inform all existing tenants that they I 

/grant, 25% owner). 

funding. 

X 2) 

I x 
live'in this type of building and the standard to which it 
may have been retrofitted, as well as require owners to 
inform tenants that they will live in this type of building 
prior to signing a lease. 
Require owners to inform all existing tenants that they 
should be prepared to live elsewhere following an 
earthquake even if the building has been retrofitted, for 
it has probably been retrofitted to a life-safety standard, 
not to a standard that will allow occupancy following 
major earthquakes. 

- e - Other Privately-Owned Structurally Suspicious 
Identify and work toward tying down mobile homes 
used as year-round permanent residences using an 
appropriate cost-sharing basis (for example, 75% 

2) / Inventory non-ductile concrete, tilt-up concrete, and I 

Under study. No current 
funding. 

Accelerate retrofitting of unreinforced masonry 
structures that have not been retrofitted, for example, 
by (a) actively working with owners to obtain structural 
analyses of their buildings, (b) helping owners obtain 
retrofit funding, (c) adopting a mandatory versus 
voluntary, retrofit program, andlor (d) applying penalties 
to owners who show inadequate efforts to upgrade 

/ PBCE 1 under study. No current 

Residential Buildings 

. 
other pri;ately-owned structurally suspicious residential 

X 

and 
X 

HSNG - f - New Construction and Earthquakes 

-- 

PBCE 

PBCE 

- 

3) 

4) 

funding. 
- 

No current funding 

Earthquakes 

Adopt the 2003 International Existing Building Code, 
the 1997 UBC, or the latest applicable code standard 
for the design of voluntary or mandatory retrofit of 
seismically vulnerable buildings. 
Adopt one or more of the following strategies as 
incentives to encourage retrofitting of privately-owned 
structurally deficient residential buildings: (a) waivers or 
reductions of permit fees, (b) below-market loans, (c) 
local tax breaks, (d) grants to cover the cost of 
retrofitting or of a structural analysis, (e) land use and 
procedural incentives, or (f) technical assistance. 

PBCE 

PBCE 

X 

X 



Housing Mitigation Strategies 
1) /continue to require that all new housing be constructed I X  1 ' 

2) 

HSNG 
1) 

comprehensive defensible space ordinance to a field 
program of enforcement. 

1 PBCE, FD 

2) 

in compliance kith structural requirements of the most 
recently adopted version of the California Building 
Code. 
Conduct appropriate employee training and support 
continued education to ensure enforcement of building 
codes and construction standards, as well as 
identification of typical design inadequacies of housing 
and recommended improvements. 

- g -Wildfire and Structural Fires 
Increase efforts to reduce hazards in existing 
development in high wildfire hazard areas (identified as 
wildland-urban-interface fire-threatened communities or 
in areas exposed to high-to-extreme fire threat) through 
improving engineering design and vegetation 
management for mitigation, appropriate code 
enforcement, and public education on defensible space 

Hazard areas are not yet 
defined. Some open 
space and rural parks cut 
fire breaks. FD wants to 
see wildlandlurban 
interface codes adopted. 

X 

mitigation strategies. 
Tie public education on defensible space and a 

3) 

4) 

(wildlandlurban interface 
X 

Require that new homes in wildland-urban-interface fire 
threatened communities or in areas exposed to high-to- 
extreme fire threat be constructed of fire-resistant 
building materials (including roofing and exterior walls) 
and incorporate fire-resistant design features (such as 
minimal use of eaves, internal corners, and open first 
floors) to increase structural survivability and reduce 
ignitability. Note - See Structural Fire Prevention Field 
Guide for Mitigation of Wildfires at 
http://osfm.fire.ca.gov/structural.html. 
Develop financial incentives for homeowners to be 
"model" defensible space homes in neighborhoods that 
are wildland-urban- interface fire-threatened 
communities or in areas exposed to high-to-extreme 

1 codes adopted. 

wants to see 
wildlandlurban interface 
codes adopted. 

X 
I I 

Not cost effective 



sir - 
X 5) 

6 )  

7) 

8) 

Hot 
Consider fire safety, evacuation, and emergency 
vehicle access when reviewing proposals to add 
secondary units or additional residential units in 
wildland-urban- interface fire-threatened communities 
or in areas exposed to high-to-extreme fire threat. 
Adopt andlor amend, as needed, updated versions of 
the California Building and Fire Codes so that optimal 
fire-protection standards are used in construction and 
renovation projects. 
Create a mechanism to enforce provisions of the 
California Building and Fire Codes and local housing 
codes that require the installation of smoke detectors 
andlor fire-extinguishing systems by making installation 
a condition of (a) finalizing a permit for any work on 
existing properties valued at over a fixed amount, such 
as $500 or $1000, and/or (b) a condition for the transfer 
of property if these changes are determined cost- 
effective strateaies. 
Work to ensure a reliable source of water for fire 
suppression in rural-residential areas through the 
cooperative efforts of water districts, fire districts, and 
residents. 

9) 

10) 

11) 

Strat g 

Expand vegetation management programs in wildland- 
urban- interface fire-threatened communities or in 
areas exposed to high-to-extreme fire threat to more 
effectively manage the fuel load through roadside 
collection and chipping, mechanical fuel reduction 
equipment, selected harvesting, use of goats or other 
organic methods of fuel reduction, and selected use of 
controlled burning. 
Promote the installation of early warning fire alarm 
systems in homes wildland-urban-interface fire- 
threatened communities or in areas exposed to high-to- 
extreme fire threat connected to fire department 
communication systems. 
Establish a Fire Hazard Abatement District to fund 
reduction in fire risk of existing properties through 
vegetation management that includes reduction of fuel 
loads. use of defensible seace, and fuel breaks. 

rgies 
1 PBCE, FD 

PBCE, FD I 

Mitigatia 

6 of 

FD, PRNS t 

12 

Clara Valley Water District 
Alum Rock Park study on 
water supply lines 
underway. 

I I NO current funding 



ladequate access and evacuation in wildland-urban- / / 

Housing Mitigation Strategies 

linterface fire-threatened communities or in areas I 1 

I . /FD, DOT 12) I work with residents in rural-residential areas to ensure 1 

11.5 miles or a 5-minute response time from a fire I 1 

IX I 

13) 

Istation or in an identified high hazard wildland-urban- I 1 

exposed to high-to-extreme fire threat. 
Require fire sprinklers in new homes located more than 

1 remodeled multifamily housing, regardless of distance I 
14) 

/from a fire station. 
15) 1 ~equ i re  sprinklers in all mixed use development to / X  / 

interface wildfire area. 
Require fire sprinklers in all new or substantially 

Iprotect residential uses from fires started in non- I I 

lwhich are deemed, due to their age or construction I 
16) 

materials, to be particularly suscgptible to fire hazards, 
and determine an expeditious timeline for the fire-safety 

residential areas. 
Compile a list of high-rise and high-occupancy buildings 

1 ins~ection of all such structures. 
17) conduct periodic fire-safety inspections of all multi- x 

Islope areas do not contribute to the landslide and I 

18) 

erosion hazard. 

family buildings, as required by State law. 
Ensure that fire-preventive vegetation-management 
techniques and practices for creek sides and high- 

19) PBCE, FD, Housing 

X 

X 

X No current funding 

FD 

FD 

FD 

PBCE, FD 

Create a mechanism to require the bracing of water 
heaters and flexible couplings on gas appliances, 
andlor (as specified under "a. Single-family homes 
vulnerable to earthquakes" above) the bolting of homes 
to their foundations and strengthening of cripple walls 
to reduce fire ignitions due to earthquakes. 

PBCE, FD, PRNS work in 
cooperation with Santa 
Clara Valley Water 
District, which has 
primary responsibility. 
Some open space and 
rural parks, cut fire 
hreaka 

X 



Housing Mitigation Strategies 
1 20) I work with the State Fire Marshall, the California (PBCE, FD 

Seismic Safety, PEER, and other experts to identify 
and manage gas-related fire risks of soft-story 
residential or mixed use buildings that are prone to 
collapse and occupant entrapment consistent with the 
natural gas safety recommendations of Seismic Safety 
Commission Report SSC-02-03. Note - See 
http://www.seismic.ca.gov/pub/CSSC~2002- 
03-Natura1%20Gas%20Safety.pdf. Also note - any 
values that are installed may need to have both excess 
flow and seismic triaaers IUhvbrid" valves). 

HSNG - h - Flooding 
1) To reduce flood risk, and thereby reduce the cost of X 

flood insurance to property owners, work to qualify for 
the highest-feasible rating under the Community Rating 
System of the National Flood Insurance Program. 

to accommodate increased flows from the 
development. 

4) Provide sandbags and plastic sheeting to residents in 
anticipation of rainstorms, and deliver those materials 
to the disabled and elderly upon request. 

1 PW, PBCE In cooperation with Santa 
Clara Valley Water District 

PBCE, PW 

5) Provide public information on locations for obtaining 
sandbags and/or deliver those sandbags to those 
various locations throughout a city and/or county prior 
to andlor during the rainy season. 

Santa Clara Valley Water 
District provides filled 
sandbags to locations 
throughout Santa Clara 
County & empty sandbag! 
to municipal corporation 
yards 

OES in cooperation No funding for sandbag 
with Santa Clara Valley delivery. City coordinates 
Water District, PRNS locations for distribution, 

some administration . 
provided. 

6) Apply floodplain management regulations for X PBCE, PW 
development in the floodplain and floodway. 



No funding available to 
implement this strategy 

In cooperation with Santa 
Clara Valley Water District 

7) 

8) 

9) 

10) 

HSNG 
1) 

Mitigation 

X 

Ensure that new subdivisions are designed to reduce or 
eliminate flood damage by requiring lots and rights-of- 
way are laid out for the provision of approved sewer 
and drainage facilities, providing on-site detention 
facilities whenever practicable. 
Encourage home and apartment owners to participate 
in home elevation programs. 
As funding opportunities become available, encourage 
home and apartment owners to participate in 
acquisition and relocation programs for areas within 
floodways. 
Encourage owners of properties in a floodplain to 
consider purchasing flood insurance. For example, 
point out that most homeowners' insurance policies do 
not cover a property for flood damage. 

- i - Landslides and Erosion 
Increase efforts to reduce landslides and erosion in 
existing and future development by improving 
appropriate code enforcement and use of applicable 
standards, such as those appearing in the California 
Building Code, California Geological Survey Special 
Report 1 17 - Guidelines for Evaluating and Mitigating 
Seismic Hazards in California, American Society of 
Civil Engineers (ASCE) report Recommended 
Procedures for Implementation of DMG Special 
Publication 1 1 7: Guidelines for Analyzing and 
Mitigating Landslide Hazards in California, and the 
California Board for Geologists and Geophysicists 
Guidelines for Engineering Geologic Reports. Such 
standards should cover excavation, fill placement, cut- 
fill transitions, slope stability, drainage and erosion 
control, slope setbacks, expansive soils, collapsible 
soils, environmental issues, geological and 
geotechnical investigations, grading plans and 
specifications, protection of adjacent properties, and 
review and permit issuance. 

Strategies 

X 

Housing 
X 

X 

X 

PBCE, PW 

PBCE 

PBCE, PW 

PW 



HSNG - k - Public Education 

Housing Mitigation Strategies 

1) Provide information to residents of your community on 
1 the availability of interactive hazard maps showing your 

No funding 

2) 

HSNG 
1) 

1 encouraging residents to have family disaster plans thai 

X Increase efforts to reduce landslides and erosion in 
existing and future development through continuing 
education of design professionals on mitigation 
strategies. 

- j - Building Reoccupancy 
Develop and enforce an ordinance for disaster- 
damaged structures to ensure that residential buildings 
are repaired in an appropriate and timely manner and 
retrofitted concurrently to avoid a recurrence. 

2) 

1 include drop-cover-hold earthquake drills, fire and 

community on ABAG's web site. 
Develop printed materials, utilize existing materials 
(such as developed by FEMA and the American Red 
Cross), conduct workshops, and/or provide outreach 

1 storm evacuation procedures, and shelter-in-place 

X 

PW 

PBCE 

on the cost, risk, 

3) 

land benefits of earthquake, flood, and other hazard 

emergency guidelines. 
Better inform residents of comprehensive mitigation 
activities, including elevation of appliances above 
expected flood levels, use of fire-resistant roofing and 
defensible space in high wildfire threat and wildfire- 
urban-interface areas, structural retrofitting techniques 
for older homes, and use of intelligent grading practices 
through workshops, publications, and media 

Month and the 1906 earthquake), September (911 I ) ,  
and October (Loma Prieta earthquake and Oakland 
Hills fire), to remind the public on safety and security 
mitigation activities. 

5) 

In cooperation with ABAG 

insurance. 
Use disaster anniversaries, such as April (Earthquake 

Several City 
departments include 

OES 

departments include 
such outreach 

Community Emergency 
Response Team and two- 
hour family & home 
disaster preparedness 
courses. Also, website. 



Emergency Response Teams (CERT) training. [Note - 
these programs go by a variety of names in various 

Housing Mitigation Strategies 

1 cities and areas.] 
7) I Include flood fighting technique session based on 

6) 1 sponsor the formation and training of Community x 1 

California Department of Water Resources training to 
the list of available public training classes offered by 

1 OES lsan Jose Prepared! Is the 

. team programsbutlined in the Citizen corps program 
guide. 

9) Assist residents in the development of defensible space 
through the use of, for example, "tool libraries" for weed 
abatement tools, roadside collection andlor chipping 
services (for brush, weeds, and tree branches) in 
wildland-urban-interface fire-threatened communities or 
in areas exposed to high-to-extreme fire threat. 

10) Train homeowners to locate and shut off gas valves if X 
they smell or hear gas leaking. 

OES 

City CERT program. 

Under study. 

11)I Distribute NOAA weather radios to high-risk, limited- 

Included in  CERT and 
family & home disaster I 

1 DreDaredIIe~~ courses 
1 No current funding 

12) 

13) 

14) 

15) 

16) 

income families living in flood hazard areas. 
Develop a program to provide at-cost NOAA weather 
radios to residents of flood hazard areas. 
Make use of the materials on the ABAG web site at 
http://quake.abag.ca.gov/fixit and other web sites to 
increase residential mitigation activities related to 
earthquakes. (ABAG plans to continue to improve the 
quality of those materials over time.) 
Develop a "Maintain-a-Drain" campaign, similar to that 
of the City of Oakland, encouraging businesses and 
residents to keep storm drains in their neighborhood 
free of debris. 
Encourage the formation of a community- and 
neighborhood-based approach to wildfire education and 
action through local Fire Safe Councils and the Fire 
Wise Program. 
Inform shoreline-property owners of the possible long- 
term economic threat posed by rising sea levels. 

X 

X 

X 

X 

X 

OES 

FD 

In cooperation with Santa 
Clara Valley Water District 



related to disaster mitigation and preparedness, such 
as those on the http://www.preparenow.org website. 

Housing Mitigation Strategies 
1 17) 1  evel lop and distribute culturally appropriate materials 1 I x 





agencies as they plan for and arrange financing for 
seismic retrofits and other disaster mitigation 
strategies. (For example, a city might pass a resolution 
in support of a transit agency's retrofit program.) 

Infrastructure Mitigation Strategies 

6) Plan for speeding the repair and functional restoration 
of lifeline systems through stockpiling of shoring 
materials, temporary pumps, surface pipelines, portable 
hydrants, and other supplies, such as those available 
through the Water Agency Response Network 
(WARN). 

1 5) I support and encourage efforts of other (lifeline) / X  1 

others on measures to further strengthen 
transportation, water, sewer, and power systems so 
that they are less vulnerable to damage in disasters. 

/off ice of ~mergency  1 OES letter of  support to  

1 8) / Pre-position emergency power generation capacity (or X 1 
have rentalllease agreements for these generators) in 
critical buildings of cities, counties, and special districts 
to maintain continuity of government and services. 

9) Have back-up emergency power available for critical 
intersection traffic lights. 

10) Develop unused or new pedestrian rights-of-way as 
walkways to serve as additional evacuation routes 
(such as fire roads in park lands). 

11) Coordinate with PG&E and others to investigate ways 
of minimizing the likelihood that power interruptions will 
adversely impact vulnerable communities, such as the 
disabled and the elderly. 

ES, OES, Fire 
Department (FD) 

Services (OES), ES, 
Airport & numerous 
other City 
departments 

GS, FD 

ABAG re: water supply in  
disasters. Other departments 
have publicly supported 
similar initiatives. 

FD has prepositioned 
generators at each fire 
station. GS has generators at 
essential City facilities 
including City Hall. GS also 
maintains an inventory of 
trailer-mounted generators 
for mobile deployment. 

DOT State Vehicle Code regulates 
intersections when signals 
are not functional 

OES, Police Dept. FD concern is for persons on 
(PD), FD ventilator support - power 

loss will result in  increased 
calls to FD 



Infrastructure Mitigation Strategies 
12)/ ~ncourage replacing aboveground electric and phone / X  1 1 PW 

(State law. 
-age communication between State OES, FEMA, I X  1 1 FD 

13) 

and utilities related to emergencies occurring outside of 
the Bay Area that can affect service delivery in the 

wires and other structures with underground facilities, 
and use the planning-approval process to ensure that 
all new phone and electrical utility lines are installed 
underground. 
Coordinate with the State Division of Safety of Dams to 
ensure an adequate timeline for the maintenance and 
inspection of dams, as required of dam owners by 

]companies, cities, andlor counties have mechanisms in ( 
15) 

place for medical transport during and after disasters 
that take into consideration the potential for reduced 1 capabilities of roads following these same disasters. 1 

region. 
Ensure that transit operators, private ambulance X 

DOT, FD, PD 16) 

In collaboration with County 
Emergency Medical Services 

Effectively utilize the Transportation Management 
Center (TMC), the staffing of which is provided by 
Caltrans, the CHP and MTC. The TMC is designed to 
maximize safety and efficiency throughout the highway 
system. It includes the Emergency Resource Center 
(ERC) which was created specifically for primary 
planning and procedural disaster management. 

Support remodeling of City of 
San Jose (CSJ) TMC in Police 
Communications Bldg. to 
facilitate movement of 
personnel, vehicles in case of 
emergency. 

1 8  1 8  1 ,  

INFR - b - Earthquakes 
1) 

2) 

Expedite the funding and retrofit of seismically-deficient 
city- and county-owned bridges and road structures by 
working with Caltrans and other appropriate 
governmental agencies. 
Establish a higher priority for funding seismic retrofit of 
existing transportation and infrastructure systems (such 
as BART) than for expansion of those systems. 

X Please refer to INFR - a - #4. 

X 

PW, DOT 



Infrastructure Mitigation Strategies 

/other earthquake hazard. 
5) 1 Replace or retrofit water-retention structures that are x 

3)l Include "areas subject to high ground shaking, / X  1 

4) 

/Airport, PW, DOT, I 

emergency generators, or other equipment) to allow 
pipelines to bypass failure zones such as fault rupture 
areas, areas of liquefaction, and other ground failure 
areas (using a priority scheme if funds are not available 

earthquake-induced ground failure, and surface fault 
rupture" in the list of criteria used for determining a 
replacement schedule for pipelines (along with 
importance, age, type of construction material, size, 
condition, and maintenance or repair history). 
Install specially-engineered pipelines in areas subject to 
faulting, liquefaction, earthquake-induced landsliding, or 

' 

6) 

needed locations). 
connections when pipes 

X 

determined to be structurally deficient. 
Install portable facilities (such as hoses, pumps, 

8) 

Airport, PW, DOT, 
ES 

9) 

10) 

enter and exit bridges. 
Comply with all applicable building and fire codes, as 

& Code 
Enforcement 
(PBCE), FD, PW 

1 

ES 

X 
well as other regulations (such as state requirements 
for fault, landslide, and liquefaction investigations in 
particular mapped areas) when constructing or 
significantly remodeling infrastructure facilities. 
Clarify to workers in critical facilities and emergency 
personnel, as well as to elected officials and the public, 
the extent to which the facilities are expected to 
perform only at a life safety level (allowing for the safe 
evacuation of personnel) or are expected to remain 
functional following an earthquake. 
Examine the feasibility of developing a water-borne 
transportation "system" - comprised mainly of relatively 
inexpensive barges - across the Bay for use in the 
event of major earthquakes. Implementation of such a 
system could prove extremely useful in the event of 
structural failure of either the road-bridge systems or 
BART and might serve as an adjunct to existing 
transportation system elements in the movement of 
large numbers of people and/or goods. 

All City departments 

Structures recently replaced 

X 



Infrastructure Mitigation Strategies 

3) I Develop a defensible space vegetation program that 1 

1) 

2) 

1 includes the clearing or thinning of (a) non-fire resistive 
vegetation within 30 feet of access and evacuation 
roads and routes to critical facilities, or (b) all non- 
native species (such as eucalyptus and pine, but not 
necessarily oaks) within 30 feet of access and 
evacuation roads and routes to critical facilities. 
Ensure all dead-end segments of public roads in high 
hazard areas have at least a "TI1 intersection turn- 
around sufficient for typical wildland fire equipment. 

Develop a coordinated approach between fire 
jurisdictions and water supply agencies to identify 
needed improvements to the water distribution system, 
initially focusing on areas of highest wildfire hazard. 

5) Enforce minimum road width of 20 feet with an 
additional 10-foot clearance on each shoulder on all 
driveways and road segments greater than 50 feet in 
length in wildfire hazard areas. 

6) Require that development in high fire hazard areas 
provide adequate access roads (with width and vertical 
clearance that meet the minimum standards of the Fire 
Code or relevant local ordinance), onsite fire protection 
systems, evacuation signage, and fire breaks. 

Ensure a reliable source of water for fire suppression 
(meeting acceptable standards for minimum volume 
and duration of flow) for existing and new development. 

7) Ensure adequate fire equipment road or fire road 
access to developed and open space areas. 

FD FPB, PBCE, PW 

X 

8) Maintain fire roads andlor public right-of-way roads and X 
keep them passable at all times. 

PBCE, FD Fire 
Prevention Bureau 
(FD FPB) 

PW, FD FPB, DOT, Most areas where such 
PBCE conditions exist are located 

outside City jurisdiction. 

FD FPB 

enforced, but no additional 
clearances are required. 

There is no existing 
enforcement mechanism that 
would permit implementation 
of this strategy 

FD FPB, PBCE, PW, City is still in process of 
DOT identifying high fire hazard 

areas. FD notes that most 
such areas are located 
outside of City jurisdiction. 

FD, DOT Existing code compliance 
activity. Additional work 
required to ensure fire road 
access to all City areas. FD 
notes that most such areas 
are outside City jurisdiction. 



Infrastructure Mitigation Strategies 
INFR - d - Flooding 

Pursue funding for the design and construction of storm 
drainage projects to protect vulnerable properties, 
including property acquisitions, upstream storage such 
as detention basins, and channel widening with the 
associated right-of-way acquisitions, relocations, and 
environmental mitigations. 

3) 

4) 

Some areas of City have been 
done 

outsideof the jurisdiction of proposed projects. 
Conduct a watershed analysis at least once every three 
years. 
Assist, support, andlor encourage the U.S. Army Corp 
of Engineers, various Flood Control and Water 
Conservation Districts, and other responsible agencies 
to locate and maintain funding for the development of 
flood control projects that have high cost-benefit ratios 
(such as through the writing of letters of support andlor 
passing resolutions in support of these efforts). 

PW, DOT 

PW 

6) 

7) 

8) 

PW, DOT 0 

X 

X 

1) 

2) 

PW 

Redevelopment 
Agency (RDA) 

Continue to repair and make structural improvements 
to storm drains, pipelines, andlor channels to enable 
them to perform to their design capacity in handling 
water flows as part of regular maintenance activities. 
Continue maintenance efforts to keep storm drains and 
creeks free of obstructions, while retaining vegetation in 
the channel (as appropriate), to allow for the free flow 
of water. 
Enforce provisions under creek protection, storm water 
management, and discharge control ordinances 
designed to keep watercourses free of obstructions and 
to protect drainage facilities to confirm with the 
Regional Water Quality Control Board's Best 
Manaaement Practices. 

underfunded. Programs that 
would implement this 
strategy are being developed. 

Conduct a watershed analysis of runoff and drainage 
systems to predict areas of insufficient capacity in the 
storm drain and natural creek system. 
Develop procedures for performing a watershed 
analysis to look at the impact of development on 
flooding potential downstream, including communities 

This is desirable but there is 
no present funding 
Agency supported U.S. Army 
Corps of EngineerslSanta 
Clara Valley Water District 
Guadalupe River 
improvements 

PW, DOT Existing program 
underfunded. 

PW, DOT 

underfunded. 

Existing program 
underfunded. 



Infrastructure Mitigation Strategies 

12) I Provide a mechanism to expedite the repair or ~~~~~~x 

11) 

replacement of levees that are vulnerable to collapse 
from earthquake-induced shaking or liquefaction, / I 1  

Santa Clara Valley Water 
District responsibility. 

9) 

10) 

/ rodents, and other concerns, particularly those 1 1 1 1  

l l I l l X  
Santa Clara Valley Water 

storage for both flood control and water supply. I I 1 District function 

Elevate critical bridges affected by flooding to increase 
stream flow and maintain critical access and egress 
routes. 

Develop an approach and locations for various 
watercourse bank protection strategies, including for 
example, (1) an assessment of banks to inventory 
areas that appear prone to failure, (2) bank 
stabilization, including installation of rip rap, (3) stream 
bed depth management using dredging, and (4) 
removal of out-of-date coffer dams in rivers and 
tributarv streams. 
Use reservoir sediment removal as one way to increase 

X 

X 

13) 

I use of flood-control berms to not only protect from I ( 1 I / I 
14) 

lstream or river flooding, but also increasing plant I I / I 1 

protecting critical infrastructure. 
Ensure that utility systems in new developments are 
constructed in ways that reduce or eliminate flood 
damage. -- 

Determine whether or not wastewater treatment plants X 
are protected from floods, and if not, investigate the 

X 

- 

15) 
security. 
Work cooperatively with water agencies, flood control 
districts, Caltrans, and local transportation agencies to 

16) 

(monitor creek and watercourse flows to predict I / I 1 I 1  

determine appropriate performance criteria for 
watershed analysis. 
Work for better cooperation among the patchwork of X 

17) 

1 potential for flooding downstream. i l l  

agencies managing flood control issues. 
Work cooperatively with upstream communities to X 

PW, PBCE 7 

PW, DOT 

PW, DOT, ES Done in conjunction with 
Santa Clara Valley Water 

PW, DOT, ES Done in conjunction with 

Existiing program done in 
conjunction with Santa Clara 
Valley Water District. 
Underfunded. 

Santa Clara Valley Water 
District & San Jose Water Co. 

INFR - e - Landslides 



Infrastructure Mitigation Strategies 

closures. 

2) 

PW, DOT, ES 

PBCE 

(Please refer to INFR - b - #3 X  

X  

1) 

2) 

Provide materials to the public related to family and 
personal planning for delays due to traffic or road 

3) 

4) 

FD has a home "Grab & Go" 
kit program for seniors. 

Include "areas subject to ground failure" in the list of 
criteria used for determining a replacement schedule 
(along with importance, age, type of construction 
material, size, condition, and maintenance or repair 
history) for pipelines. 
Establish requirements in zoning ordinances to address 
hillside development constraints in areas of steep 
slopes that are likely to lead to excessive road 
maintenance or where roads will be difficult to maintain 
during winter storms due to landsliding. 

INFR - f - Building Reoccupancy 
I I I I I I I I 

FD has public education 
program for facilitating 
"Shelter in place1 evacuate if 
unsafe" public decision- 
makina. 
Done in conjunction with 
Santa Clara Valley Water 
District 

X  

Provide materials to the public related to coping with 
reductions in water supply or contamination of that 
supply. 
Provide materials to the public related to coping with 
disrupted storm drains, sewage lines, and wastewater 

1) 

FD 

X  Ensure that critical buildings owned or leased by 
special districts or private utility companies participate 
in a program similar to San Francisco's Building 
Occupancy Resumption Program (BORP). The BORP 
program permits owners of buildings to hire qualified 
structural engineers[l] to create facility-specific post- 
disaster inspection plans and allows these engineers to 
become automatically deputized as CityICounty 
inspectors for these buildings in the event of an 
earthquake or other disaster. This program allows 
rapid reoccupancy of the buildings. Note - A qualified 
structural engineer is a California licensed structural 
enaineer with relevant exoerience 

X  

X  

PBCE 

INFR 
1) 

OES 

OES 

- g - Public Education 
Provide materials to the public related to planning for 
power outages. I X I  I I I I I I o E S g F D  





Specific Mitigation Strategy 

Ordinance or Resolution # 

OR Other Comments 

halls, fire stations, community service centers, 

I '  vulnerable to damage in natural disasters. inadequate for 20 
remaining fire stations. 

3) 

4) 

5) 

Clarify to workers in critical facilities and emergency 
personnel, as well as to elected officials and the public, 
the extent to which the facilities are expected to 
perform only at a life safety level (allowing for the safe 
evacuation of personnel) or are expected to remain 
functional following an earthquake. 
Conduct comprehensive programs to identify and 
mitigate problems with facility contents, architectural 
components, and equipment that will prevent critical 
buildings from being functional after major natural 
disasters. 
Encourage joint meetings of security and operations 
personnel at critical facilities to develop innovative ways 
for these personnel to work together to increase safety 
and security. 

X 

X 

X 

All City departments 

Airport 



Government Mitigation Strategies 

Specific Mitigation Strategy 

33 \>&+ 
qz&s&A Ordinance or Resolution # 
b<ek3s$ Responsible Agency or (if existing program), 

t De~artment (Reauired if Estimated Cost and 

1 OR Other Comments I 
I I 

) I  lnstall micro andlor surveillance cameras around critic all^ I  1 I  I  1 1 1 GS, Airport, PD I  GS operates& maintains 
public assets tied to web-based software, and develop 
a surveillance protocol to monitor these cameras. 

on critical facilities (such as moving and redesigning air 
intake vents and installing blast-resistant features) 
when these buildings undergo major renovations. 

ensure that cities and counties are aware of the 
timeline for the maintenance and inspection of dams 
whose failure would impact their iurisdiction. 

camera security 
surveillance system in 
public spaces of City Hall 
campus. City Security 
staff manage 
infrastructure & execute 
SOP protocols. 

GS, Airport 

) 

) 

As a secondary focus, assess the vulnerability of non- 
critical facilities to damage in natural disasters based 
on occupancy and structural type, make 
recommendations on priorities for structural 
improvements or occupancy reductions, and identify 
potential funding mechanisms. 
Ensure that government-owned facilities are subject to 
the same or more stringent regulations as imposed on 
privately-owned development. 

X 

J 

X 

PW, DOT, PBCE 



gies 
I I 

Gov 

1 1 1)IComply with all applicable building and fire codes, as I X  I I I 1 
well as other regulations (such as state requirements 
for fault, landslide, and liquefaction investigations in 
particular mapped areas) when constructing or 
significantly remodeling government-owned facilities. 

Existing Program, Very 
High, High, or Under 

Study) 

L*>WAV4%!$' k&%!RB 
&&I Responsible Agency or 

Department (Required if 

I PW,  PBCE, FD 

Ordinance or Resolution # 
(if existing program), 
Estimated Cost and 

Possible Funding Agency (if 
high priority), Estimated 

Date of Completion (if study) 1 OR Other Comments I 

12) 

GOVT 
1) 

2) 

3) 

PW, PBCE, FD 

4) 

Prior to acquisition of property to be used as a critical 
facility, conduct a study to ensure the absence of 
significant hazards. 

- b - Maintain and Enhance Local Government's 
Establish a framework and process for pre-event 
planning for post-event recovery that specifies roles, 
priorities, and responsibilities of various departments 
within the local government organization, and that 
outlines a structure and process for policy-making 
involving elected officials and appointed advisory 
committees. 
Prepare a basic Recovery Plan that outlines the major 
issues and tasks that are likely to be the key elements 
of community recovery, as well as integrate this 
planning into response planning. 
Establish a goal for the resumption of local government 
services that may vary from function to function. 

OES 

Recovery Capacity 

Develop a plan for short-term and intermediate-term 
sheltering of impacted residents. 

All City departments 

X  

Emergency 
X  FD, PD, OES, Airport 

X  OES, PRNS 

Airport program pertains 
to airport staff only. 

Response 

X  

X  

I I I I  

a1 
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Government Mitiaation Strateaies 

Specific Mitigation Strategy 

Ordinance or Resolution # 

OR Other Comments 

I l center in a fully functional state of readiness. 

11) Expand or participate in expanding traditional disaster X 
exercises involving city and county emergency 
personnel to include airport and port personnel, transit 
and infrastructure providers, hospitals, schools, park 
districts, and major employers. 

12) Maintain and update as necessary the local X 
government's Standardized Emergency Management 
System Plan. 

- 

13) Continue to participate not only in general mutual-aid X 
agreements, but also in agreements with adjoining 
jurisdictions for cooperative response to fires, floods, 
earthquakes, and other disasters. 

14) Install an alert and warning system with outdoor sirens, 
coordinating them, to the extent possible, with those of 
neighboring jurisdictions. 

15) Conduct periodic tests of the alerting and warning 
system's outdoor sirens no less frequently than once 

I per month. 
16)l~egulate and enforce the location and design of street- I X  1 

I I address numbers on buildings and minimize the 
naming of short streets (that are actually driveways) to 

OES, PD, FD, OES, City has and will 
Airport participate in  San 

Francisco Bay Area 
Golden Guardian 
functionllfullscale ara 1 exercises. 

I 

I 

OES, FD, PD Further development is 
needed with law 
enforcement agencies. 

1 /OES, GS, FD, PD Local Civil Defense siren 
system dismantled. No 

PBCE, DOT 0 



Specific Mitigation Strategy 

17) Monitor weather during times of high fire risk using, for X 
example, weather stations tied into police and fire 

NOAA Monterey weather forecasts, such as the 
identifying types of closures, limits on work that could 
cause ignitions, and prepositioning of suppression 
forces. A multi-agency coordination of response also 
helps provide unified messages to the public about how 
they should respond to these periods of increased fire 

18) 

danger. 
19) Increase local patrolling during periods of high fire X 

flood gauges that is web enabled and publicly 
accessible. 

dispatch centers. 
Establish regional protocols on how to respond to the 

21) Place remote sensors in strategic locations for early X 
warning of hazmat releases or use of weapons of mass 
destruction. 

X 

22) / Investigate the use of phone-based warning systems I I 
for selected geographic areas. 

- 

FD 

FD, PBCE in 
cooperation with local 
industry, state and 
U.S. homeland security 

-- 

PW cooperates with 
SCWD, which has 
primary responsibility, in 
operating extensive 
streamlrain gauge 
monitorioa svstem 
FD has Biowatch sensor. 
Businesses using 
hazardous materials 
required to monitor & aler 

- 

FD 

OES, PW In cooperation with 
S C W D  





Government Mitigation StratpHine 

Existing Program, Very Possible Funding Agency (if 1 1 Specific Mitigation Strategy 

&%-La 
c,qgg Ordinance or Resolution # 
@&x%~ Responsible Agency or (if existing program), 

& Department (Required if Estimated Cost and 
- - - 

High, High, or Under high priority), Estimated 
Study) Date of Completion (if study) 

OR Other Comments 

2)I Recognize that emergency services is more than the I X  I 1 I 1 I (OES, AII city lAll city departments are 
coordination of police and fire response, for it also 
includes planning activities with providers of water, 
food, energy, transportation, financial, information, and 
public health services. 

3) Recognize that a multi-agency approach is needed to 
mitigate flooding by having flood control districts, cities, 
counties, and utilities meet at least annually to jointly 
discuss their a capital improvement programs for most 
effectively reducing the threat of storm-induced 
flooding. 

4) As new flood-control projects are completed, request X 
that FEMA revise its flood-insurance rate maps and 
digital geographic information system data to reflect 
flood risks as accurately as possible. 

5) Participate in FEMA's National Flood Insurance X 
Program. 

6) Participate in multi-agency efforts to mitigate fire threat, X 
such as the Hills Emergency Forum (in the east Bay), 
various FireSafe Council programs, and city-utility task 
forces. 

7) Work with major employers and agencies that handle X 
hazardous materials to coordinate mitigation efforts for 
the possible release of these materials due to a natural 
disaster such as an earthquake, flood, fire, or landslide. 

Departments participating in NlMS 
compliance training. 

City Council meets 
annually with S C W D  
Board of Directors. Staff 
meet regularly with 
S C W D  staff on 
matterslprojects of mutual 
interestlcooperation 

I I I 

( PW ~SCWD is lead agency 
and actively pursues this 
strategy 

/ PW I SCWD is lead agency on 

FD, PW t behalf of Santa Clara I 
PW, PBCE c 



Specific Mitigation Strategy 

8) Encourage staff to participate in efforts by professional 
organizations to mitigate earthquake and landslide 
disaster losses, such as the efforts of the Northern 
California Chapter of the Earthquake Engineering 
Research Institute, the East Bay-Peninsula Chapter of 
the International Code Council, the Structural 
Engineers Association of Northern California, and the 
American Society of Grading Officials. 

PW, PBCE 

Conduct and/or promote attendance at local or regional 
hazard conferences and workshops for elected officials 
to educate the officials on the critical need for programs 
in mitigating earthquake, wildfire, flood, and landslide 
hazards. 

Cooperate with researchers working on government- 
funded projects to refine information on hazards, for 
example, by expediting the permit and approval 
process for installation of seismic arrays, gravity survey 
instruments, borehole drilling, fault trenching, landslide 
mapping, flood modeling, andlor damage data 

OES 

Ordinance or Resolution # 
(if existing program), 
Estimated Cost and 

Possible Funding Agency (i 
high priority), Estimated 

Date of Completion (if stud) 
OR Other Comments 

City works closely with 
Collaborative for Disaster 
Mitigation (CDM)ISan Jost 
State University -- City 
hosted state 2005 Disaste~ 
Resistant Communities 
conference 



Land Use Mitigation Strategies 

Specific Mitigation Strategy 

iesponsible Agency or 
& Department (Required if 

X 

X 

X 

LAND 
1) 

2) 
I 

3) 

4) 

Ordinance or Resolution # 
(if existing program), 
Estimated Cost and 

Possible Funding Agency (if 
high priority), Estimated 

Date of Completion (if study: 
OR Other Comments 

- a - Earthquake Hazard Studies for New Developments 
Enforce and/or comply with the State-mandated 
requirement that site-specific geologic reports be 
prepared for development proposals within Alquist- 
Priolo Earthquake Fault Zones, and restrict the 
placement of structures for human occupancy. (This 
Act is intended to deal with the specific hazard of 
active faults that extend to the earth's surface, creating 
a surface rupture hazard.) 
Require preparation of site-specific geologic or 
geotechnical reports for development and 
redevelopment proposals in areas subject to 
earthquake-induced landslides or liquefaction as 
mandated by the State Seismic Hazard Mapping Act in 
selected portions of the Bay Area where these maps 
have been completed, and condition project approval 
on the incorporation of necessary mitigation measures 
related to site remediation, structure and foundation 
design, and/or avoidance. 
Recognizing that some faults may be a hazard for 
surface rupture, even though they do not meet the strict 
criteria imposed by the Alquist-Priolo Earthquake Fault 
Zoning Act, identify and require geologic reports in 
areas adjacent to locally-significant faults. 

PBCE, PW Recognizing that the California Geological Survey has 
not completed earthquake-induced landslide and 
liquefaction mapping for much of the Bay Area, identify 
and require geologic reports in areas mapped by others 
as having significant liquefaction or landslide hazards. 

X 



Need to work with State 
Fire Marshal 

In collaboration with 
Santa Clara Valley Water 
District 

Strategies Mitigation 

X 

X 

PBCE, OES, PW 

PBCE, PW 

FD, PBCE, PW. DOT 

FD 

PW, PBCE 

PW 

PBCE, PW 

PBCE, PW 

LAND 

5) 

6) 

LAND 
1) 

2) 

LAND 
1) 

2) 

3) 

4) 

X 

X 

X 

X 

X 

X 

National Flood Insurance Program . 
- d - Landslides and Erosion 

Land 
Support andlor facilitate efforts by the California 
Geological Survey to complete the earthquake-induced 
landslide and liquefaction mapping for the Bay Area. 

Require that local government reviews of geologic and 
engineering studies are conducted by appropriately 
trained and credentialed personnel. 

- b -Wildland and Structural Fires 
Review development proposals to ensure that they 
incorporate required and appropriate fire-mitigation 
measures, including adequate provisions for occupant 
evacuation and access by emergency response 
Develop a clear legislative and regulatory framework at 
both the state and local levels to manage the wildland- 
urban-interface consistent with Fire Wise and 
sustainable community principles. 

- c - Flooding 
Establish and enforce requirements for new 
development so that site-specific designs and source- 
control techniques are used to manage peak 
stormwater runoff flows and impacts from increased 
runoff volumes. 
Incorporate FEMA guidelines and suggested activities 
into local government plans and procedures for 
managing flood hazards. 
Provide an institutional mechanism to ensure that 
development proposals adjacent to floodways and in 
floodplains are referred to flood control districts and 
wastewater agencies for review and comment 
(consistent with the NPDES program). 
Establish and enforce regulations concerning new 
construction (and major improvements to existing 
structures) within flood zones in order to be in 
compliance with federal requirements and, thus, be a 
participant in the Community Rating System of the 

Use 



Land Use Mitigation Strategies 

2) 

3) 

1 control ordinances designed to control erosion and I 

PBCE, PW 

development approval. 
Require that local government reviews of these 
investigations are conducted by appropriately trained 
and credentialed personnel. 
Establish and enforce grading, erosion, and 
sedimentation ordinances by requiring, under certain 
conditions, grading permits and plans to control erosion 
and sedimentation prior to development approval. 

4) 

X 1) 

Establish and enforce provisions under the creek X 
protection, storm water management, and discharge 

hillside development constraints, especially in areas of 
existing landslides. 

Establish and enforce provisions (under subdivision 
ordinances or other means) that geotechnical and soil- 
hazard investigations be conducted and filed to prevent 
grading from creating unstable slopes, and that any 
necessary corrective actions be taken prior to 

'5) 

LAND - e - Hillside - Multi-Hazard 
I ) /  Establish a buffer zone between residential properties I X  

sedimentation. 
Establish requirements in zoning ordinances to address X 

1 and landslide or wildfire hazard areas. 

PBCE, PW 

2) 

LAND 
1) 

PBCE, PW w 
Discourage, add additional mitigation strategies, or 
prevent construction on slopes greater than a set 
percentage, such as 15%, due to landslide or wildfire 
hazard concerns. 

- f - Smart Growth to Revitalize Urban Areas and Promote 
Prioritize retrofit of infrastructure that serves urban 
areas over constructing new infrastructure to serve 
outlying areas. 

PBCE, PW r 
PBCE, PW In cooperation with Santa 

Clara Valley Water District 
which has primary 

X 

X 

PBCE, PW, FD 

Sustainability 
RDA has a continuing 
program funded annually 
as part of agency 
mandate. 

Policy only addresses 
landslide areas. Need new 
ordinances. 

PBCE, PW, FD, DOT Need new ordinances. 

2) Work to retrofit homes in older areas to provide safe 
housing close to job centers. 

X 



Land Use Mitigation Strategies 

5) 

RDA 

PBCE 

X 

X 

3) 

4) 
hazards. 
Provide new buffers and preserve existing buffers 
between development and existing users of large 
amounts of hazardous materials, such as major 

Now completing last 
unreinforced masonry 
building retrofit in 
downtown. Structural 
projects are funded 
annually between 
$500KI$l million. 

Work to retrofit older downtown areas to protect 
architectural diversity and promote disaster-resistance. 

Protect as open space areas susceptible to extreme 

X PBCE, FD 




