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1.1 PURPOSE OF THE PLAN
The State of California Multi‐Hazard Mitigation Plan, also known as the State Hazard Mitigation Plan
(SHMP), represents the state’s primary hazard mitigation guidance document, and provides an updated and
comprehensive description of California’s historical and current hazard analysis, mitigation strategies, goals
and objectives. More importantly, the SHMP reflects the state’s commitment to reduce or eliminate
potential risks and impacts of natural and human‐caused disasters in keeping our families, homes and
communities better prepared and more disaster resilient.
The State of California is required to review and revise its SHMP and resubmit for Federal Emergency
Management Agency (FEMA) approval at least once every 3 years to ensure continued funding eligibility for
certain Stafford Act grant programs. This includes FEMA’s hazard mitigation assistance programs: Hazard
Mitigation Grant Program (HMGP), Pre‐Disaster Mitigation Assistance (PDM), Repetitive Flood Claim
Program, as well as the Fire Management Assistance Grant Program and Public Assistance grants
(Categories C‐G).
In addition, the approval of the SHMP allows the state to be eligible for the reduced cost share (90/10) for
grants awarded under the Flood Mitigation Assistance/Severe Repetitive Loss grant program. FEMA
approval of the 2010 SHMP has enabled California to receive approximately $135.2 million in Public
Assistance grant funding and $33.8 million in Hazard Mitigation Grant Program funding between January
2010 and December 2012. Without a FEMA‐approved SHMP, California would not have received these
funds.
During this period, the plan has been strengthened through formal reorganization of Cal EMA as part of the
California Governor’s office. Cal EMA has been renamed the California Governor’s Office of Emergency
Services or Cal OES (effective July 1, 2013). The benefit of this reorganization is that it creates a stronger
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relationship between Cal OES and the executive power of the Governor, giving Cal OES clearer authority to
act on the Governor’s behalf during emergencies and lends the strength of Governor’s office to
implementation of mitigation initiatives by Cal OES.

1.1.1 CALIFORNIA – WHAT’S AT STAKE
With approximately 38 million people, California is the most populous state in the nation. If it were a
separate country, it would have the world’s ninth largest economy. It has the nation’s largest industrial belt,
stretching much of the way from Sacramento to San Diego and including global headquarters for computer,
movie‐television, and digital‐entertainment industries. California is also the nation’s largest agricultural
producer.
MAP 1.A: California Overlaid on Northeast States

Map 1.A illustrates California's size by superimposing its boundaries on 12 eastern states with examples of
major cities within the overlay area.
California is vulnerable to a catastrophic disaster within the lifetimes of most residents. No community is
fully immune. Though wildfires and floods are the most common disasters, earthquakes hold the greatest
potential for large‐scale destruction. A major disaster would pose significant challenges for restoring
people’s lives, restarting economic engines, repairing infrastructure, and creating sustainable
redevelopment.
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MAP 1.B: The State of California

Map 1.B identifies key features of the state of California, particularly in the areas with at least 75 people per
square kilometer, urban, suburban, and rural settlements. (Online or download viewers can zoom in for a
closer view of the information on this map.)
2013 SHMP
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It should be noted that although, updated hazard layer datasets have been obtained and new maps created
for the 2013 SHMP, population data (from the 2000 census) are the same as those used for the 2010 SHMP
maps because population changes reflected in the 2010 census data would be too small to be discernible at
a statewide scale.
Since 1950, California has experienced over 400 state‐proclaimed emergencies and/or federally declared
disasters. For a description of California’s disaster history, including statistics and maps, see Chapter 4, Risk
Assessment Overview. Among other things, it provides a profile of California’s assets at risk and outlines
issues of climate change affecting natural hazards.

1.1.2 WHAT IS HAZARD MITIGATION?
Hazard mitigation is defined by FEMA as “any action taken to reduce or eliminate the long‐term risk to
human life and property from natural hazards.” For the purposes of the SHMP, hazards include natural,
technological/accidental, and adversarial/human‐caused. A “hazard” is defined by FEMA as “any event or
condition with the potential to cause fatalities, injuries, property damage, infrastructure damage,
agricultural loss, environmental damage, business interruption, or other loss.”1
Hazard mitigation is distinguished from other disaster management functions by measures that make
development and the natural environment safer and more disaster‐resilient. Effective mitigation begins
with identifying the threats and hazards a community faces and determining the associated vulnerabilities
and consequences. Understanding risks makes it possible to develop strategies and plans to manage them.
The purpose of mitigation planning is to identify policies and actions that can be implemented over the long
term to reduce risk and future losses. Mitigation Plans form the foundation for a community's long‐term
strategy to reduce disaster losses and break the cycle of disaster damage, reconstruction, and repeated
damage.
Hazard mitigation differs from emergency preparedness, which focuses on activities designed to make a
person, place, organization, or community more ready to take appropriate action in a disaster with
emergency response, equipment, food, shelter, and medicine. However, hazard mitigation and emergency
preparedness go hand‐in‐hand because where time or financial resources may preclude certain desirable
mitigation actions, emergency preparedness can make it possible to respond and recover appropriately
despite losses that may be unavoidable.

1.1.3 THE SHMP – AN ENHANCED STATE MITIGATION PLAN
This document is a comprehensive update of the 2010 SHMP. It performs the following functions:







Documents statewide hazard mitigation systems implemented in California
Describes strategies and priorities for future mitigation activities
Highlights new hazard mitigation initiatives since the 2010 SHMP
Describes and illustrates mitigation progress and success stories
Facilitates integration of local, state, tribal, and private sector hazard mitigation activities into a
comprehensive statewide effort
Meets state and federal statutory and regulatory requirements for an “Enhanced State Mitigation Plan”
(see below)

The 2010 SHMP was adopted by the state in September 2010. It was also approved by FEMA as a Standard
State Mitigation Plan as well as designated by FEMA as an Enhanced State Mitigation Plan in October 2010.
The 2013 SHMP has also been designed to meet the requirements for an Enhanced State Mitigation Plan
under Rule 44 Code of Federal Regulations (CFR) Part 201.4 published by FEMA.
1

44 CFR Section 206.401
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State adoption of the SHMP and FEMA approval of the SHMP as a Standard Plan qualify California to obtain
federal assistance for hazard mitigation and for the repair and replacement of infrastructure damaged in
natural disasters. FEMA designation of the SHMP as an Enhanced State Mitigation Plan provides additional
post‐disaster funding to the state.
Under the Stafford Act, as amended, an Enhanced State Mitigation Plan designation would continue
California’s present qualification to receive Hazard Mitigation Grant Program (HMGP) funding after
federally declared disasters of up to 20 percent of the federal funding authorized for Public Assistance and
Individual Assistance programs with a Presidential declaration.
Without the Enhanced State Mitigation Plan designation, California would only qualify for receipt of hazard
mitigation funds according to the following formula:




15 percent for amounts not more than $2 billion
10 percent for amounts more than $2 billion and not more than $10 billion
7½ percent for amounts more than $10 billion and not more than $35 billion

As noted previously, FEMA approval of the 2010 SHMP has enabled California to receive approximately
$135.2 million in Public Assistance grant funding and $33.8 million in Hazard Mitigation Grant Program
funding between January 2010 and December 2012. Without a FEMA‐approved SHMP, California would
not have received these funds.
According to the FEMA guidance criteria:
An Enhanced State Mitigation Plan documents the State’s demonstrable and sustained
commitment to the objectives of hazard mitigation. This designation recognizes the
State as a proactive leader in implementing a comprehensive statewide program. The
enhanced status acknowledges the extra effort a State has made to reduce losses,
protect its resources, and create safer communities.2
As with the 2010 SHMP, the stakes are high for achieving Enhanced State Mitigation Plan status in 2013.
Although most disasters cost well under the $2 billion threshold, a few in California since 1950 have
exceeded that amount. In short, the principal value of having a FEMA‐approved Enhanced State Mitigation
Plan lies with California’s potential for catastrophic events. In light of increasingly high probabilities
estimated for catastrophic earthquakes to occur on the San Andreas and Hayward Faults, approval of an
Enhanced State Mitigation Plan is in everyone’s best interest in California.
To be approved by FEMA as an Enhanced State Mitigation Plan, the 2013 SHMP must describe the state’s
system and strategy for tracking mitigation projects, demonstrate that the state is capably managing these
in relation to SHMP goals, and show that California is a “proactive leader in implementing a comprehensive
statewide program.”3

1.2 PLAN OVERVIEW
The SHMP is designed to be a reference for a variety of users having specific interests in some aspect of its
detailed contents. For those interested in understanding the document as a whole but not the detailed
subject matter covered, the following discussion provides an overview.

2
3

44 CFR Section 206.401
44 CFR Section 206.401
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1.2.1 WHAT’S NEW IN THE 2013 SHMP?
The 2013 SHMP provides a variety of new features:









The SHMP generally continues the chapter organization and content of the 2010 Plan
Substantial new material has been added on climate change mitigation and adaptation
Addition of a new annex on the topic of lifelines and renumbering of some annexes
Additions and deletions to material included in the appendices and renumbering of some appendices
The SHMP continues to “live” primarily on the Cal OES “Hazard Mitigation” web portal
(http://hazardmitigation.calema.ca.gov/), which provides updated links to external information
resources
Readers can download the plan and/or its annexes for separate use
Users can zoom in on many of the online or downloaded maps for a closer view
A summary of what’s new by chapter is included at the end of chapter 1.

Progress Summaries
Progress as of 2013: The 2010 SHMP introduced summaries of mitigation progress during the preceding
three‐year period. This feature is continued in the 2013 SHMP to capture substantial hazard mitigation
activities in the past three years; such as retrofitting of seismically vulnerable structures through California
Earthquake Authority loans, major flood mitigation activities undertaken by the Department of Water
Resources and extension of new wildfire mitigation requirements in CALFIRE’s Very High Fire Hazard
Severity Zones. Mitigation progress summaries are provided in light blue‐highlighted text boxes throughout
Chapters 1 through 7.
Best Practices Highlights
Mitigation Examples: The 2013 SHMP introduces highlights of mitigation initiatives taken at the local,
regional and state levels that represent significant new best practices, e.g., recent retrofitting of over 100
unreinforced masonry (brick) buildings to better withstand earthquakes in downtown San Luis Obispo, and
adoption of a new “soft‐story” ordinance designed to assure strengthening of 3,000 seismically vulnerable
multi‐story buildings in San Francisco. This new feature is intended to provide fresh ideas for public and
private sector organizations moving forward on hazard mitigation projects throughout the state. Mitigation
best practices highlights are provided in light yellow text boxes in Chapters 5 and 6.

1.2.2 2013 SHMP CHAPTER OUTLINE
The chapter structure of the 2013 SHMP includes a significant amount of new material reflecting
modifications, updates, and progress made since 2010. Highlights include the following:
Chapter 1, The Planning Process, provides an overview of the 2013 SHMP, identifies the plan update
approach, and generally explains how state agencies, private organizations, and the public were involved in
the update.
Chapter 2, State Goals and Objectives, presents state mitigation goals and objectives for decreasing life
loss and injuries, minimizing damage and disruption, and protecting the environment. It also identifies
federal hazard mitigation funding priorities as well as issues pertaining to Local Hazard Mitigation Plans.
Chapter 3, State Mitigation Strategies and Actions, summarizes the institutional context for the SHMP and
describes progress since 2010 for eight basic mitigation strategic action components.
Chapter 4, Risk Assessment Overview, provides a profile of California’s size, population, and other assets
requiring protection from disaster losses, establishes common terminology used in the SHMP, describes
California’s disaster history, and provides an update on issues of climate change affecting natural hazards.
2013 SHMP
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Chapter 5, Earthquakes, Floods and Wildfires: Risks and Mitigation, provides an assessment of hazards,
risks, and population vulnerability in California’s 58 counties; describes in greater detail the three primary
hazards (earthquakes, floods, and wildfire); profiles and assesses potential losses to buildings and critical
infrastructure; and describes mitigation progress since 2010.
Chapter 6, Other Hazards: Risks and Mitigation, provides an assessment of hazards, and profiles and
assesses potential losses to buildings and critical infrastructures from levee failure, landslide, tsunami,
climate‐related, human‐caused, and various other hazards, and describes mitigation progress since 2010.
Chapter 7, SHMP as an Enhanced State Mitigation Plan, includes integration of the SHMP with other
planning initiatives, program management and project implementation, effectiveness of mitigation actions,
and use of available mitigation funding. It links these criteria to California’s comprehensive mitigation
program and describes the ongoing strategy for monitoring, evaluating, and updating the SHMP.
A more detailed summary of chapter updates is included in a feature box at the end of Chapter 1. The
SHMP also includes a series of annexes on specialized topics: Annex 1, Guide to Community Planning and
Hazard Mitigation; Annex 2, Guide to California Hazard Mitigation Laws, Policies and Institutions; Annex 3,
Lifelines Infrastructure and Hazard Mitigation Planning; Annex 4, Public Sector Funding Sources; Annex 5,
California Local Hazard Mitigation Plan Status Report; and Annex 6, 2010 SHMP Stakeholder Survey Report.
Also included are appendices providing details supplementing chapter text.

1.3 PREPARING THE 2013 SHMP
This section generally describes how the updated SHMP was prepared, who was involved in the planning
process, how the state planning team reviewed and analyzed the SHMP, and how each chapter was revised.
Most important is the description of how the SHMP has been implemented and revised using a multi‐
stakeholder approach in an effort to maximize the value added from the plan revision process. Hazard
mitigation planning is a dynamic process built on realistic assessments of hazards and effective strategies
for investing in priority mitigation projects and actions. It involves multiple stakeholders and blends public
and private sector goals, objectives, and actions.
A series of working groups organized in conjunction with the preparation of the 2010 SHMP continued to
meet throughout 2011 with one meeting again in 2013. Decisions about continuation of working groups
and establishment of new working groups are pending. Additionally, the full State Hazard Mitigation Team
met multiple times during 2013 to initiate and review drafts of the 2013 SHMP. These include an
administrative draft, a public review draft, a FEMA‐approval draft, and a final manuscript for adoption by
the Cal OES Director. Public outreach included various work group meetings and subsequent online public
review and commenting.

1.3.1 PLAN UPDATE PROCEDURE
An overall goal of the 2013 SHMP update process has been to facilitate mitigation action across the
boundaries of federal and state agencies, local governments, tribal organizations, business and industry,
and nonprofit private sector organizations. While Cal OES has lead responsibility for the development and
maintenance of the SHMP, this document has been produced in collaboration and through engaged
partnerships with multiple state agencies and other groups. A State Hazard Mitigation Team (SHMT)
representing over 80 agencies and organizations, including four working groups, met regularly starting in
2010 to prepare the 2010 SHMP and in 2011 to address various implementation issues. The SHMT resumed
meeting in early 2013 to continue its work to implement the 2010 SHMP and begin the 2013 SHMP update.
The SHMT is the primary resource for information contained in the SHMP and Cal OES the steward of the
plan on behalf of the people of California.
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Draft Updates
The 2013 SHMP was prepared on the basis of a master outline designating content and approximate length
of each chapter. Updates for each chapter were solicited by Cal OES from members following a SHMT
kickoff meeting in January 2013. SHMT members submitted chapter and section updates for editorial
integration by Cal OES and a faculty‐student team at California Polytechnic State University San Luis Obispo.
An administrative draft 2013 SHMP was prepared by this team during the first half of 2013, followed by
SHMT review and evaluation in the spring. A review of changes to each chapter was undertaken by the
SHMT in June 2013. Revisions were included in a public review draft placed on the web in July 2013. See
Sections 3.6.4 and 7.7 for more information.

SHMP Integration with Emergency Management
The update process recognized that the SHMP plays a fundamental role in comprehensive, integrated
emergency management in California. Among other things, it identifies and analyzes the consequences of
the risks associated with human‐caused and natural hazards, together with vulnerabilities of people and
property associated with such risks and mitigation programs devised to lessen their impact. Timely and
effective hazard mitigation has multiple benefits that include:








Minimizing deaths, injuries, and other negative disaster impacts on the public
Reducing disaster losses to property, facilities, and infrastructure
Minimizing negative impacts on the environment and economic condition of the state
Lessening the work of emergency responders
Assuring greater continuity of government operations, including continued delivery of services
Creating conditions by which recovery can happen more quickly and be less costly
Heightening public confidence in the jurisdiction’s governance

The 2013 SHMP identifies these benefits as an integral part of its various chapters, providing detailed
evidence of the value of reducing specific hazards, risks, and vulnerabilities to achieve such benefits. Such
benefits are reflected in the SHMP goals in Chapter 2, strategies and actions in Chapter 3, risk assessment
overview in Chapter 4, evaluation of primary and other hazards and their mitigation in Chapters 5 and 6,
and the description of California’s comprehensive mitigation program management in Chapter 7.

1.3.2 COORDINATION AMONG AGENCIES AND DEPARTMENTS
Coordination among state and federal agencies is essential for both updating the SHMP and implementing
it successfully. A major step forward in coordination during the preceding 2007‐2010 SHMP planning cycle
was formal consolidation of the former Governor’s Office of Emergency Services (OES) and the California
Governor’s Office of Homeland Security (OHS) into a single, Cabinet‐level agency, Cal EMA. Since then, Cal
EMA has been renamed the California Governor’s Office of Emergency Services or Cal OES (effective July 1,
2013). The benefit from this reorganization was that it created a stronger relationship between Cal OES and
the executive power of the Governor, giving Cal OES clearer authority to act on the Governor’s behalf
during emergencies.

State Hazard Mitigation Team (SHMT)
Preparation of the 2013 SHMP has relied heavily on the State Hazard Mitigation Team (SHMT) and its
working groups to provide information regarding new laws, hazard conditions, and mitigation actions taken
during the past three years. Comprised of over 80 agencies and organizations having responsibility for
state‐mandated hazard mitigation activities, the SHMT has been instrumental in the development of the
2013 SHMP, which contains substantial new information about individual agency mitigation program
responsibilities.
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In addition to the SHMT and its working groups, federal‐state coordination is facilitated through various ad
hoc consultation processes, including catastrophic event preparedness planning that has examined the role
of mitigation in easing response and recovery requirements, as well as federal‐state coordination related to
emerging mitigation issues involving climate change, tsunamis, levee failure, flood hazards, and extensive
fires in wildland‐urban interface (WUI) areas.
Meeting continuously as a whole from 2009 through 2011, and again from January 2013 through August
2013, the SHMT has assessed, evaluated and carried out the following goals and functions related to the
2013 SHMP coordination efforts:











Coordinated review of all state agencies’ hazard mitigation roles
Identified new legislative initiatives
Actively worked to develop a sustainable statewide hazard mitigation program
Reported on changes in hazards, agency progress toward achieving mitigation goals and ongoing
projects, and new opportunities arising through advancements in technology, knowledge, or completed
work
Addressed most recent mitigation achievements to keep current on significant changes, new
technologies, and advances in knowledge
Encouraged and engendered cross‐sector mitigation communication and knowledge‐sharing
Discussed how to promote land use mitigation
Developed and promoted MyPlan, a new online GIS hazards Internet Mapping Service (IMS) supporting
local hazard mitigation planning
Formed new working groups for the Adaptation Planning Guide and California Vital Infrastructure
Vulnerability Assessment (Cal VIVA) projects
Reviewed the administrative drafts of the 2013 SHMP and recommended refinements

SHMT Strategic Working Group Initiatives
The SHMT meetings have in recent years provided a compelling forum for engaging team members in the
plan update and revision process in a direct and more meaningful way through the formation of four
strategic working groups. Surveys of SHMT members and focus group interviews conducted to explore
members’ interests and concerns regarding inter‐agency coordination led to the activation of four strategic
work groups:





Mitigation Progress Indicators and Monitoring
Cross‐Sector Communications and Knowledge‐Sharing
Land Use Mitigation
Geographic Information Systems Technical Advisory Working Committee (GIS TAWC)

Initiated in the fall of 2009, the strategic work groups were held on a voluntary participation basis,
encouraging SHMT members to focus on subjects about which they felt knowledgeable and interested.
Meetings averaged approximately one to two dozen people, a number small enough to allow for in‐depth
discussion. The four groups met throughout 2010 and the following year, formalizing their findings and
recommendations in individual reports presented to the full SHMT in October 2011. The four working
groups were supplemented by similar groups formed to advise on preparation of the Adaptation Planning
Guide and the California Vital Infrastructure Vulnerability Assessment (Cal VIVA) projects.
FEMA representatives have been included in meetings of the four strategic working groups. Through these
groups, FEMA Region IX representatives have been fully engaged in supporting forward movement of 2010
SHMP implementation and 2013 SHMP preparation
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State Hazard Mitigation Team discusses hazard mitigation progress

Progress Summary 1.A: Plan Strategies
Progress as of 2013: California has made substantial progress in carrying out eight key strategies for action
in the 2010 SHMP. Highlights include the following (elaborated further in Chapters 2 through 7 of this 2013
SHMP):
1. Adopt Legislation Formalizing Mitigation Programs. Based on legislation adopted earlier, major action
was taken in 2012 by the Central Valley Flood Protection Board to adopt the Central Valley Flood
Protection Plan with which local general plans must be consistent. In addition, legislation (Senate Bill
1241) was adopted requiring localities in State Responsibility Areas and Very High Fire Hazard Severity
Zones (VHFHSZ) to update their general plan safety elements (and all elements of a general plan,
whether mandatory or optional, must be consistent with one another) to recognize wildfire risks
identified in CAL FIRE's fire hazard severity zone mapping and to adopt special findings of fact for
subdivisions approved in such areas and zones.
2. Strengthen Inter‐Agency Coordination. A major step forward in strengthening interagency
coordination during the prior 2010 SHMP planning cycle was consolidation of the former Governor's
Office of Emergency Services (OES) and Governor's Office of Homeland Security (OHS) into a single
agency, more recently followed by renaming of the consolidated agency with the previous title of
California Governor's Office of Emergency Services (Cal OES) to provide a stronger base of executive
authority for the agency. Additionally, the State Hazard Mitigation Team (SHMT) was strengthened
through formation and ongoing meetings of four strategic working groups: Cross‐Sector
Communications and Knowledge‐Sharing, Mitigation Progress Indicators and Monitoring, Land Use
Mitigation, and the Geographic Information Systems Technical Advisory Working Committee (GIS
TAWC) ‐ as well as similar groups formed to advise on the preparation of the Adaptation Planning
Guide and the California Vital Infrastructure Vulnerability Assessment (Cal VIVA) projects. Recent
wildfire legislation Senate Bill 1241 actualizes this strategy by requiring local governments to update
their general plan safety elements (and all elements of a general plan, whether mandatory or optional,
must be consistent with one another) to recognize wildfire risks in State Responsibility Areas (SRAs) and
Very High Fire Hazard Severity Zones (VHFHSZ) identified by CAL FIRE.
3. Broaden Public and Private Sector Mitigation Linkages. Cal OES has extended its outreach to citizen,
business, and local government groups. Participation in an online survey distributed to business and
professional associations, local governments, and metropolitan planning organizations (MPOs) during
the 2010 SHMP planning cycle was supplemented by meetings of the Cross‐Sector Communications
and Knowledge‐Sharing Working Group through 2011. Recommendations of the working group are
summarized in Chapter 3. Additionally, Cal OES conducted one‐day Local Hazard Mitigation Plan
(LHMP) preparation workshops for local government representatives in various parts of the state.
4. Set Targets for Measuring Future Progress. SHMT strategic planning has given attention to setting
targets to measure mitigation progress. The Mitigation Progress Indicators and Monitoring Strategic
Working Group met throughout 2011 to refine prior recommendations regarding establishment of
baselines against which to measure and monitor progress, and to identify best practices examples by
which to encourage new mitigation initiatives. Recommendations of the working group are
summarized in Chapter 3.
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5.

6.

7.

8.

Enhance Data Systems and GIS. The GIS Technical Advisory Working Committee (GIS TAWC) – a
collaboration among Cal OES, the California Natural Resources Agency, U.C. Davis, and GIS sponsor
agencies – was formed to guide mitigation‐related GIS applications. In the fall of 2011, the GIS TAWC
helped launch MyPlan, a new online GIS hazards data Internet Mapping Service (IMS) designed to assist
local governments in undertaking more effective local hazard mitigation. Recommendations of the GIS
TAWC for the second‐phase expansion of MyPlan are summarized in Chapter 3.
Establish a Mitigation Registry for Communicating Progress. The Mitigation Progress Indicators and
Monitoring Strategic Working Group collaborated with the full SHMT during 2011 to prepare a
Mitigation Progress Report Form by which to report updates to the SHMP, mitigation success stories,
and locally significant mitigation progress. This form, recently placed online, has been used by SHMT
members and others during formulation of the 2013 SHMP and is expected to establish the basis for a
future mitigation progress/project registry that can be integrated into MyPlan. Recommendations of
the working group are summarized in Chapter 3.
Implement SMART Mitigation Loss Avoidance Tracking. The 2010 SHMP identified State Mitigation
Assessment Review Team (SMART) as a refined concept for undertaking post‐disaster assessments of
benefit‐cost aspects of mitigation projects completed prior to disasters, for the purpose of establishing
a detailed record of effectiveness (actual cost avoidance). During the prior 2010 SHMP planning cycle
Cal OES (then Cal EMA) and the California State University (CSU) system co‐signed an implementing
agreement for post‐disaster deployment of pre‐trained CSU faculty. Training of a pool of approximately
37 field investigators was undertaken in 2010 and 2011. Full SMART implementation is expected to get
under way in conjunction with implementation of the 2013 SHMP.
Connect Mitigation Planning with Regional Planning. The Land Use Mitigation Strategic Working
Group met with regional planning entities such as the Association of Bay Area Governments (ABAG)
and the Sacramento Area Council of Governments during 2011 to explore methods of strengthening
coordination between regional and local hazard mitigation planning. Among other things, the Land Use
Mitigation Strategic Working Group coordinated local hazard mitigation planning with regional
strategies of SB 375 and continued Cal OES encouragement of the California Strategic Growth Council
to add hazard mitigation as a priority grant‐eligible planning activity. Recommendations of the working
group are summarized in Chapter 3.

For an expanded discussion of the SHMT strategic working group and GIS TAWC process, see Chapter 3.
The meeting records of the State Hazard Mitigation Team (SHMT) and strategic working groups are in
Appendix A. For a full list of organizations participating in the SHMT, see Appendix B.

1.3.3 PUBLIC INVOLVEMENT
Preparation of this SHMP has involved public participation at various times, venues, and levels of focus,
including public participation with statewide single‐hazard plans. The following is a brief description of how
business, nonprofit, and other stakeholder organizations are engaged in the plan update process.

Prior Public Participation
Three hazard‐specific plans—the California Earthquake Loss Reduction Plan, California Fire Plan, and State
Flood Hazard Mitigation Plan—were all developed through collaborative processes that involved multiple
stakeholders, including local, state, and federal agencies; nonprofit organizations; and the public. They
continue to be revised with separate update and public participation cycles, in turn feeding into SHMP
updates. For further information on statewide hazard‐specific plan update processes, see Section 1.5.2.
Also contributing to public participation in the 2013 SHMP update are local preparation and adoption of
374 FEMA‐approved Local Hazard Mitigation Plans as of December 2012 including those of 226 cities and
counties and 148 special districts. Local governments are in a unique position to encourage grassroots
organizations, public and private organizations, and the general public to directly participate in planning for
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increased safety and sustainability of their own communities through the Local Hazard Mitigation Plan
update process. Overall trends and patterns in these updates are in turn reflected in the 2013 SHMP.

Private Sector and Professional Association Participation
Cal OES has benefitted by the ongoing work of the SHMT Cross‐Sector Communications and Knowledge‐
Sharing Strategic Working Group to assess challenges in this subject area. The work group found that cross‐
sector interaction between public and private sector organizations is primarily issue‐focused, and cross‐
sector knowledge about each other’s mitigation initiatives is limited, but that opportunities exist for
expanded communication.
Among other things, the working group assisted Cal OES in bringing in private sector involvement into the
SHMT, and in systematically organizing outreach, and customized messaging for various professional and
business associations and local governments. For example, in October 2011 an article titled “Disaster
Mitigation Planning Builds Sustainable Communities” was published as an online feature in Western City,
the magazine of the League of California Cities.

Public Outreach Strategy
The public outreach strategy has been designed to reach a broader array of public agencies and private
sector businesses than in the past and to find within those networks the individuals who would be most
likely to provide comment and insight on the 2013 SHMP.
Cal OES has extended its outreach to professional, business, and local government groups through the
Cross‐Sector Communications and Knowledge‐Sharing Strategic Working Group. This strategic working
group presented formal recommendations to the full SHMT in late 2011. The working group focused
special attention on the design of custom messaging aimed at various associations, local governments, and
metropolitan planning organizations (MPOs) to underscore the importance of hazard mitigation.
Three key objectives of the outreach contacts were to 1) make effective use of networks and technology to
broadly include in the update process relevant agencies and businesses, 2) solicit informed comment and
ideas on the draft SHMP and mitigation planning initiatives, and 3) establish relationships with key
interested parties in both public and private sectors having the potential to influence ongoing hazard
mitigation actions. The strategy to accomplish those objectives involved the following actions:





Developing a database of contacts based on professional networks, both public and private
Communicating with the representatives in the database of umbrella network organizations, and
soliciting their participation through announcements regarding the draft SHMP and its release
Widely publicizing the release of the draft SHMP and extending invitations to provide online comment
Laying the groundwork for further collaborations between the state and interested stakeholders

2013 Outreach Schedule
Outreach has targeted government, nonprofit, and business/trade associations who represent a broad
spectrum of interests. Cal OES has identified organizations for contact and comment opportunities based on
their level of interest and involvement in mitigation planning and projects. Drawing on findings from public
survey conducted in conjunction with the 2010 SHMP, the Cross‐Sector Communications and Knowledge‐
Sharing Strategic Working Group reached out to various public and private sector organizations to build
partnerships with Cal OES for implementing hazard mitigation.
Table 1.A shows the 2013 SHMP public outreach schedule which had its roots in 2010 SHMP
implementation. In 2011, the Cross‐Sector Communications and Knowledge‐Sharing Strategic Working
Group reached out to various business and professional associations with targeted messaging using results
from a public stakeholder survey taken in conjunction with the 2010 SHMP (see Annex 5). This was followed
2013 SHMP
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in 2012 by online launching of the MyPlan GIS hazard mapping Internet Map Service (IMS) targeted for use
by cities, counties, and special districts in preparation of local hazard mitigation plans. In 2013, the SHMT
was convened for the purpose of providing updates for the 2013 SHMP draft, review was conducted by the
SHMT, and the draft was released online for public review and comment in July. Various email notifications
and newsletter publications were distributed to solicit review and comment of this draft.
Table 1.A: Public Participation Schedule
Activity
Strategic Working Group outreach to business/professional associations
Implementation of first phase of MyPlan online GIS hazards mapping
SHMT outreach for 2013 SHMP update
Formal public review and comment on draft 2013 SHMP
State Clearinghouse state agency review of 2013 SHMP
Revisions to the 2013 SHMP
Formal FEMA review of the 2013 SHMP

Date
January – December 2011
January – December 2012
January – August 2013
July – September 2013
July – September 2013
August – September 2013
August – September 2013

The objective of this extensive outreach effort has been to provide a variety of organizations with particular
interest in the area of hazard mitigation the opportunity to maximize feedback.

Outreach Database
The outreach contacts database reflects representation from both public and private sector organizations.
Public sector organizations include 538 city and county planning departments and 29 metropolitan planning
organizations (MPOs), as well as representatives from over 80 agencies and other organizations in the State
Hazard Mitigation Team. Private sector representation includes approximately 140 business, professional,
nonprofit, and private sector organizations. The latter are typically umbrella associations representing a
wide membership network.
Taking into account the diversity of memberships, this database encompasses a comprehensive and broad
array of interests, creating the opportunity for the outreach effort to touch a greater number of individual
agencies, nonprofits, and businesses. Appendix J lists the MPOs, city and county planning organizations,
and other associations contacted for public review input.

2013 Outreach Procedures
The public outreach conducted for the 2013 SHMP was built upon prior efforts conducted in 2010. Notably,
the outreach contacts database grew to include a more diverse representation of the private sector.
Through distribution of the 2010 online surveys, Cal OES identified potential partnerships for implementing
hazard mitigation on a broad basis. Stakeholder participation has been encouraged by Cal OES using the
following outreach tools:
1.

2.
3.
4.
5.

Cross‐Sector Communications and Knowledge‐Sharing Strategic Working Group outreach to various
business and professional associations with targeted messaging regarding hazard mitigation planning
and projects
Implementation in 2012 of the MyPlan online GIS hazards Internet Mapping Service (IMS) targeted to
cities, counties, and special districts to improve the quality of local hazard mitigation planning
Solicitation of 2013 SHMP updates from the SHMT during the first half of 2013, together with formal
review of the initial administrative draft from mid‐June to mid‐July
Posting of the Public Review Draft 2013 SHMP on the Cal OES “Hazard Mitigation” web portal for
comment by organizations and individuals from mid‐July to early September 2013
Notice of the Public Review Draft 2013 SHMP online posting to the State Hazard Mitigation Team
members, contacts in the outreach database, contacts in the Earthquake Country Alliance (ECA)
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6.
7.

database, and in several newsletters such as the BICEPP Bulletin, City Advocate Weekly, and CSAC
Bulletin
Review of online comments received on the Public Review Draft 2013 SHMP with selected responses,
as appropriate
Revisions to the 2013 SHMP based on public comments

Hazard Mitigation Web Portal
The Cal OES has been augmented by the addition of the “Hazard Mitigation” web portal which serves as a
one‐stop location for hazard mitigation information and resources. It represents an easy way for the public
to participate in the 2013 SHMP revision process. The portal includes a comment/request form allowing
individuals to communicate directly with Cal OES staff on a wide range of mitigation topics in addition to
giving specific comments on the 2013 SHMP See link at:
http://hazardmitigation.calema.ca.gov/plan/state_multi‐hazard_mitigation_plan_shmp
Also included in the Hazard Mitigation web portal is a GIS application of direct use to individual citizens and
property owners. This online Internet Map Service (IMS), known as MyHazards and created jointly by Cal
OES and the California Natural Resources Agency (CNRA), provides homeowners, property owners, and
residents with natural hazards data, both regulatory (e.g., areas having legal requirements related to real
estate transfers such as flood, fault, liquefaction, and landslide zones) and informational, in one location on
the web in response to a simple query involving user input of a location or address. For each location and
hazard type, hazard mitigation strategies are displayed based on their applicability for that level of hazard.
Links are included providing explanations of how to complete property‐related mitigation actions (see
Chapter 3, Section 3.5.5).

1.4 IMPLEMENTING THE 2013 SHMP
Implementation of the 2013 SHMP is a crucial aspect of the mitigation planning process. It is founded on
the principle that planning and implementation must go hand‐in‐hand for either to be effective. The
underlying foundation of any Enhanced State Mitigation Plan is the existence of a comprehensive mitigation
program of which planning is only a part. Implied in this concept is the idea of the continuous feedback
cycle by which planning informs implementation and vice versa. For better outcomes, hazard mitigation
planning should guide implementation projects. Likewise, as implementation efforts are made, the
outcomes help provide information for subsequent plans. To this end, the 2013 SHMP includes a series of
text boxes summarizing implementation progress since adoption of the 2010 SHMP as well as highlighting
best practices (for list of best practices highlight features, see table of contents).

1.4.1 CAL OES COORDINATION ROLE
Cal OES’ mission is to protect lives and property, build capabilities and support local communities for a
more resilient California.
While Cal OES coordinates statewide hazard mitigation activities in California, many specific mitigation
efforts are part of programs administered by other state agencies and departments such as the California
Seismic Safety Commission, CAL FIRE, Department of Water Resources, Governor’s Office of Planning and
Research, California Geological Survey, and Department of Housing and Community Development.
The foundation for state agency coordination of hazard mitigation is Governor’s Executive Order W‐9‐91,
issued in 1991, which authorized the Director of the former OES to assign specific emergency functions to
state agencies through standing administrative orders that are operational until superseded. A letter to
agency secretaries on September 12, 2000, by then‐Governor Davis initiated the updating of all standing
orders related to emergency management and included hazard mitigation for the first time.
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Standard hazard mitigation provisions in the standing administrative order included the following:
 Identify, document, and, when practical, implement those activities that potentially could reduce or
lessen the impact of an emergency
 Establish hazard mitigation as an integral element in operations and program delivery as appropriate
 During a Presidential declaration of a major disaster, participate in the hazard mitigation planning
process
These early administrative directions have been strengthened through consolidation of the former OES and
OHS organizations into Cal OES, which is involved with coordination of various local, state and federal
agencies; tribal governments; businesses; nonprofit organizations; and others involved in hazard mitigation
planning efforts in California.

1.4.2 CAL OES IMPLEMENTATION ROLE
The primary responsibilities of Cal OES in preparing and implementing the SHMP are to:
1.
2.
3.
4.

Ensure that the SHMP meets FEMA requirements and is approved by FEMA as an Enhanced State
Mitigation Plan
Coordinate the continued development of the SHMP, including coordination of the State Hazard
Mitigation Team and local and federal agencies
Provide ample opportunity for public involvement in the development of the SHMP
Administer FEMA hazard mitigation grant programs, including the Hazard Mitigation Grant Program
(HMGP), Pre‐Disaster Mitigation Program (PDM), Flood Mitigation Assistance Program (FMA) and
Severe Repetitive Loss Program (SRL) (On July 6, 2012, President Obama signed the Biggert‐Waters
Flood Insurance Reform Act of 2012, which combined the SRL funding into the FMA program, and
created a combined National Flood Mitigation Fund.)

The 2013 SHMP outlines California State government’s assessment of hazards the state faces together with
goals, strategies, and activities to address and minimize them. Although this is only the fourth SHMP,
California had been successfully implementing hazard mitigation over several decades, expending billions of
dollars to reduce or eliminate long‐term risks to life and property caused by hazards. Cal OES implements
the state multi‐hazard mitigation planning process put forward in the 2013 SHMP and its predecessors by:




Inviting state agencies with key hazard mitigation roles to join the SHMT and become active
participants in the development of the SHMP
Providing outreach, technical assistance, and education at the local government levels regarding the
SHMP and implementation of local plans
Providing the public with the opportunity to review and comment on the SHMP

1.5 INTEGRATION WITH OTHER PLANNING EFFORTS
This SHMP integrates and enhances all state mitigation planning efforts within a statewide comprehensive
framework. Various state agencies have been delegated mitigation planning responsibilities through state
law or by executive order.

1.5.1 STATE EMERGENCY PLAN
Executive Order W‐9‐91 required the Director of OES to prepare the California State Emergency Plan (SEP)
and to coordinate activities of all state agencies during the preparedness and response phases of
emergencies. Subsequent administrative orders require hazard mitigation as part of emergency planning
activities.
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State Emergency Plan Linkage with SHMP
The SHMP is an important supporting document to the SEP. The SEP defines and describes the fundamental
systems, strategies, policies, assumptions, responsibilities, and operational priorities that California uses to
guide and support emergency management efforts. The SEP and the SHMP are closely linked; Section 8 of
the SEP identifies mitigation as one of the four emergency management functions and references the role
of the SHMP in describing and mitigating hazards, risks, and vulnerabilities, thereby reducing disaster
losses. The SEP provides several examples of hazards, risks, and vulnerabilities giving rise to emergencies in
California. However, it formally acknowledges the SHMP as the overriding comprehensive hazard analysis
document that it relies upon for detailed hazard, risk, and vulnerability analysis, and other hazard
mitigation‐related information and programs.

Key State Emergency Plan Provisions
Essential elements of the SEP include:





A description of what emergency services are provided by governmental agencies and how resources
are mobilized
An outline of the methods for carrying out emergency operations and the process for rendering
mutual aid
An overview of the system for providing public information
Emphasis on the need for continuity planning to ensure uninterrupted government operations

The SEP implements Emergency Function working groups, which develop functional annexes that follow an
established format to describe discipline‐specific goals, objectives, operational concepts, capabilities,
organizational structures, and related policies and procedures. The functional annexes are developed
separately from the basic plan and make reference to existing agency and department plans and
procedures. Subsequent plans and procedures that are developed in support of the SEP, such as mutual aid
plans, the SHMP and other hazard‐specific plans, catastrophic plans, and related procedures, are
incorporated by reference and maintained separate from the SEP.
The State Emergency Plan (SEP) establishes the California Emergency Functions (CA‐EFs) as a key
component of California’s system for all‐hazards emergency management. The California Emergency
Management Agency (Cal EMA) initiated the development of the CA‐EFs in cooperation with California’s
emergency management community including federal, state, tribal, and local governments, public/private
partners and other stakeholders to ensure effective collaboration during all phases of emergency
management. The development of the CA‐EFs involves organization of the participating stakeholders and
gradual development of emergency function components. (For a complete list of CA‐EFs see section 2.7 of
Annex 2.)

Related Plans
The 2013 SHMP provides a common database and assessment concerning hazards, vulnerabilities, and risk
from natural and human‐caused hazards for the SEP and a variety of related operational emergency plans.
The following is a list of Cal OES plans and guidance documents referencing mitigation:








California Catastrophic Incident Base Plan: Concept of Operations
California Earthquake and Tsunami Communications and Outreach Strategy
California Emergency Plan
Disaster Recovery and Mitigation Handbook
Electric Power Disruption
Emergency Management in California (2003)
Emergency Planning Guidance for Local Government (revised 2007)
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Emergency Planning Guidance for Public and Private Water Utilities
Recovery Manual
Risk Communication Guide for State and Local Agencies
Statewide Emergency Management Strategic Plan (2005‐2010)

Various resources are available on the Cal OES website: www.caloes.ca.gov
The comprehensive hazard mitigation planning process captured in the 2013 SHMP provides an opportunity
to integrate hazard mitigation into these other ongoing Cal OES and statewide planning documents. Where
specific hazards are not dealt with in other state plans, the SHMP presents original research and analysis
suggesting methods for achieving effective mitigation, tied to preparedness. For more information on
relationships among the 2013 SHMP, State Emergency Plan and other plans, see Chapter 3 and Annex 2.

1.5.2 HAZARD‐SPECIFIC MITIGATION PLANS
As a consequence of its experience with disasters, California has initiated a variety of ongoing hazard
mitigation efforts for many years. Due to the frequency, intensity, and variety of natural disasters which
occur in California and the corresponding statutory responses, mitigation efforts have tended to focus in a
piecemeal fashion on mitigation of specific types of hazards. For example, after the 1971 Sylmar
Earthquake, a wide variety of legislation was passed focusing on earthquake hazard mitigation. This single‐
focus legislation has expanded greatly since that time.
The state has undertaken particularly significant mitigation planning efforts for California’s three primary
impact disaster sources (earthquakes, floods, and wildfires) and is currently preparing an annex on
volcanoes to the State Emergency Plan. As an outcome of past efforts, California has a number of hazard‐
specific mitigation plans in place. These include the following:


California Earthquake Loss Reduction Plan. The California Seismic Safety Commission (CSSC) prepared
the 2007‐2011 California Earthquake Loss Reduction Plan to fulfill the requirements of the California
Earthquake Hazards Reduction Act of 1986 (Government Code §8870, et seq.). Several organizations
and individuals participated in the update of the 2002 plan, which reflects state‐of‐the‐art seismic
hazard mitigation techniques and is used as a tool to evaluate potential initiatives to reduce the impact
of future earthquakes. The California Earthquake Loss Reduction Plan is periodically updated on a
separate cycle and a new update with a narrower scope reflecting budget constraints is currently
underway. (Visit: http://www.seismic.ca.gov/mitigation.html )



California Fire Plan. The 2010 Strategic Fire Plan for California is the most recent document prepared
under California law. It is the most recent version of the California Fire Plan, initially adopted in 1996. It
differs from preceding versions in its brevity; it is comprised essentially of a core vision statement, with
accompanying sets of goals and objectives comprising a broad statement of the state’s priorities for fire
protection and wildfire hazard mitigation services. Jointly developed by the California Board of Forestry
and Fire Protection and CAL FIRE, the plan was prepared by a broad group of volunteers who served on
the Fire Plan Steering Committee. Following comment from various levels of government, the business
community, nonprofit organizations, and the public, the plan was adopted in 2010.



State Flood Hazard Mitigation Plan. The State Flood Hazard Mitigation Plan was developed through a
multi‐agency collaborative effort that involved all levels of government, the private sector, and other
stakeholders. The plan identifies high flood hazard areas and outlines mitigation strategies to address
flood risk. FEMA initially approved the plan in 1996 on the condition that the state complete
community profiles and state agency capability assessments. These two additional sections were
approved by FEMA in 1997. Elements of the plan were updated through the FloodSAFE California
initiative and other recently initiated Delta area levee retrofit programs.
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The three plans include information on state and local risk that helped to form the foundation for the risk
assessment in this SHMP. To the extent they are coordinated over time with each other and various other
state and local plans dealing with hazard mitigation, they form an excellent foundation for comprehensive
mitigation planning.

1.5.3 RELATED PLANNING EFFORTS
The following cooperative efforts served as models for the development of this SHMP. Cal OES and the
SHMT reviewed and incorporated elements from numerous plans and documents in the development of
the SHMP, including:













California Fire Alliance outreach and coordination efforts
OPR General Plan Guidelines
OPR technical advice publications
Sacramento‐San Joaquin River Basins Comprehensive Study
California Floodplain Management Task Force
Hazardous materials plans
Integrated Watershed Planning Principles
Drought Task Force Report
State of California Homeland Security Strategy
Delta Risk Management Study (DRMS) report
California Climate Change Adaptation Strategy
California Tsunami Hazard Mitigation and Preparedness Program Action Plan

1.5.4 CAL OES LOCAL HAZARD MITIGATION PLANNING PROGRAM
Through Cal OES, the state has implemented a program to promote and support local hazard mitigation
planning and local participation in state hazard mitigation planning. Principal among its own local hazard
mitigation responsibilities is Cal OES’s coordination of the planning requirements of the HMGP, FMA/SRL,
and PDM, grant programs to promote multi‐hazard mitigation planning by local governments. (On July 6,
2012, President Obama signed the Biggert‐Waters Flood Insurance Reform Act of 2012, which combined the
SLR funding into the FMA program, and created a combined National Flood Mitigation Fund.) Project grants
funded through these programs are based upon priorities identified in this SHMP, as interpreted through
Notices of Interest distributed to local jurisdictions after disasters.
Cal OES is working with the Governor’s Office of Planning and Research (OPR) to incorporate information on
hazard mitigation planning into the General Plan Guidelines, which provide guidance to California cities and
counties in the preparation of their general plans. Assembly Bill 2140 (AB 2140), adopted by the California
legislature in the fall of 2006, provides post‐disaster financial incentives for local jurisdictions adopting their
Local Hazard Mitigation Plans as part of their general plan safety elements. (For more information on AB
2140, see Chapter 3 and Appendix C.)
Assembly Bill 162, adopted by the California legislature in the fall of 2007, requires inclusion of flood hazard
inundation mapping as part of general plan safety, land use, housing, and conservation elements. The
Department of Water Resources has prepared user guidelines for implementation, in coordination with
OPR, Cal OES, and other agencies. (For more information on AB 162 and related legislation, see Chapter 3
and Appendix D.) The schedules for requirements under AB 162 and companion bill SB 5, specifically
related to the Central Valley, were extended by the legislature through approval of SB 1278 in 2012. This
extension was intended to allow city and county local general plans as well as zoning in the Central Valley to
be made consistent with the Central Valley Flood Protection Plan adopted in 2012.
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Senate Bill 1241, adopted by the California legislature in the fall of 2012, requires inclusion of additional
wildfire safety considerations as part of local general plans in all State Responsibility Areas and Very High
Fire Hazard Severity Zones, together with special findings of fact supporting local approval of new
subdivisions in such areas. OPR is required to prepare user guidelines for implementation, in coordination
with Cal OES, and other agencies. (For more information on SB 1241 and related legislation, see Chapter 3
and Appendix D.)
Additionally, OPR, CAL FIRE, and the Regional Council of Rural Counties have developed a guidance
document for incorporating wildland fire hazard mitigation language into general plans. OPR and CAL FIRE
are providing outreach to local jurisdictions on wildfire mitigation planning through the Firewise
Communities workshops and the California Fire Safe Communities programs. The Fire Hazard Planning
document is part of OPR’s General Plan Technical Advice Series.

1.6 ADOPTION BY THE STATE
Although this SHMP is coordinated and maintained by Cal OES, it is actually the culmination of
recommendations from numerous stakeholders from local, state, and federal government agencies and
private business organizations as well as individual citizens. Adoption of the 2013 SHMP is implemented by
the Cal OES Director on behalf of the state government as a supporting document to the State Emergency
Plan.
The 2013 SHMP represents a thorough description of the state’s commitment to significantly reduce or
eliminate impacts of natural and human‐caused disasters through preparing and implementing
comprehensive hazard mitigation plans and actions. This commitment is reflected in the newly revised
SHMP goals and objectives discussed in Chapter 2.

1.7 UPDATING THE PLAN
The SHMP is subject to regular review and systematic, ongoing updates. The SHMP is a “living” document
that reflects the state’s continuous hazard mitigation commitment, planning, and implementation actions.
Therefore, monitoring, evaluating, and updating the SHMP is ongoing and critically important to the
effectiveness of hazard mitigation in California.
In the 2013 SHMP, over 50 Progress Summaries track significant mitigation initiatives, strategies, and
actions completed since adoption of the 2010 SHMP. The seeds of this progress were reflected in the
portions of the 2010 SHMP that described the systematic, ongoing update process Cal OES monitors
implementation of progress made toward plan goals and objectives, recommends new mitigation actions,
and tracks specific events such as new federally declared disasters, monitors FEMA approval of Local Hazard
Mitigation Plans (LHMPs), advances in knowledge regarding hazards by other state agencies, changes in
federal and state legislation, performance of mitigation projects during hazard events, and grant
administration.
Under 44 CFR 201.2, the State Hazard Mitigation Officer is the state’s point of contact with FEMA, other
federal agencies, and local governments for mitigation planning and implementation activities required
under the Stafford Act and the Flood Insurance Act. Although review of SHMP progress previously was
largely incremental, a new system of quarterly reports now makes monitoring, evaluation, and update
process more continuous and systematic. The quarterly reports examine progress toward achieving goals
and evaluating implementation activities.
Evaluation of the SHMP is a function of multiple stakeholders, including Cal OES, member agencies in the
SHMT, local governments, and the public. During revision of the 2010 SHMP, a major plan evaluation effort
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has been undertaken through the SHMT and through public outreach described in Chapters 1, 3, and 7, and
Annex 6.
These sources of monitoring, review, and evaluation are systematically integrated and included in a new
SHMP update every three years, in accordance with FEMA requirements and good planning practice. The
2010 SHMP identified mitigation factors that would be monitored and evaluated for inclusion in the 2013
SHMP. As discussed in detail in Chapter 3 of the 2013 SHMP, the SHMT has played an influential role in
providing input, direction, and guidance for the three‐year revision process.
Recommendations for implementation of SHMP revisions and actions were based on new technologies,
such as use of the Cal OES web portal to disseminate plan concepts and to continuously collect information
and comments, as well as new information from state agencies with scientific and/or regulatory
responsibilities for hazard mitigation (e.g., additional California Geological Survey seismic mapping, CAL
FIRE periodic wildfire risk map updates, and the new Department of Water Resources flood maps and user
handbook) and adjustments to changes in federal or state laws, regulations, or policies.
What’s New in the 2013 SHMP
What’s New in Chapter 1
 Updated grant funding totals for 2010‐2012
 Information on Cal EMA’s reorganization to Cal OES
 Revised discussion on the enhanced plan
 Re‐introduction of progress summaries started as green box features in the 2010 SHMP now as light
blue box features in the 2013 SHMP
 Introduction of Best Practices Highlights, new to the 2013 SHMP, as light yellow box features
 Updated summary of plan strategies
 Updated outreach and public involvement activities for the 2013 SHMP
What’s New in Chapter 2
 Minor re‐wording of 2010 goals
 Re‐wording of some 2010 objectives and addition of new objectives
 Updated status of LHMP program as of 2013
 Updated LHMP training workshop program status
What’s New in Chapter 3
 Reformatted working group information
 New information on flood and fire hazard legislation and associated planning efforts
 Details of meetings and other activities of each of the working groups
What’s New in Chapter 4
 Updated discussion of assets at risk
 Updated discussion of California’s disaster history
 Expanded discussion on climate change
 New section on Multi‐Hazards Demonstration Project
 New section on the National Preparedness System
What’s New in Chapter 5
 Introduction of MyPlan Internet Map Service website
 Numerous updates to Earthquake Hazards Section 5.2 including: Great California ShakeOut update, Cal
VIVA update, Mitigation activities for building sub‐inventories update, CEA residential hazard,
vulnerability, risk and mitigation assessment update, Mitigation activities for utilities and
transportation update, Seismic Hazards Mapping Projects update
2013 SHMP

SECTION1.7 ‐ PAGE 20

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 1 – THE PLANNING PROCESS




Numerous updates to Flood Hazards Section 5.3 including: New flood laws update and information
regarding new flood hazard related legislation, NFIP updates including discussion of the Biggert‐Waters
Act, Flood management plan updates: including information on the Central Valley Flood Management
Plan, State Plan of Flood Control, Flood Protect Corridor Program, California’s Flood Future,
Delta/Water updates: including information on the California State Water Project, Bay Delta
Conservation Plan
Updates to the Wildfire Hazards Section 5.4 including: update of Fire Safe Councils grant funded
mitigation projects and information regarding new wildfire hazard related legislation

What’s New in Chapter 6
 Reorganization of hazards, other than levee failure, landslides, tsunami and volcanoes, within one of
the following three sub‐groups: Weather and Climate Related Hazards, Other Hazards, or Additional
Hazards
 Updated progress summary regarding levee hazard mitigation
 Updated progress summary regarding landslide hazard mapping
 Updated progress summary regarding tsunami hazard mapping
 Updated information in various climate‐related hazards sections, including expanded information and
progress summary updates regarding coastal flooding, erosion and sea level rise
 New and expanded section on volcano hazards
 Updated progress summaries and expanded discussion of hazards included in the Other Hazards group
and cyber threats
What’s New in Chapter 7
 Updated grant funding process information
 Updated program management capability information
 Updated State Mitigation Assessment Review Team (SMART) System, including addition of new
information regarding recently undertaken field assessment
Other New Items in the 2013 SHMP
 A new annex on Lifelines Infrastructure and Hazard Mitigation Planning has been added as Annex 3
 Changes and renumbering of appendices

2013 SHMP

SECTION1.7 ‐ PAGE 21

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 1 – THE PLANNING PROCESS

Page left intentionally blank

2013 SHMP

SECTION1.7 ‐ PAGE 22

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 2 – STATE GOALS AND OBJECTIVES

CHAPTER 2 ‐ STATE GOALS AND OBJECTIVES
CHAPTER CONTENT
2.1
2.2
2.3

2.4

2.5

2.6

Background: Creating a Strategic Framework for Mitigation
Vision and Mission
Goals and Objectives
2.3.1
Reducing Life Loss and Injuries
2.3.2
Minimizing Damage and Service Interruptions
2.3.3
Protecting the Environment
2.3.4
Promoting Integrated Mitigation Policy
State Priorities
2.4.1
Priority Determination
2.4.2
Federal Hazard Mitigation Funding Priorities
Local Mitigation Planning
2.5.1
The LHMP Process
2.5.2
Goal and Objectives of the LHMP Program
2.5.3
Relationships of Local Planning Processes to LHMPs
2.5.4
Status of LHMPs
Integration of Local and State Mitigation Efforts

2.1 BACKGROUND: CREATING A STRATEGIC FRAMEWORK FOR MITIGATION
This chapter sets forth the vision, mission, goals, and objectives of the 2013 SHMP and discusses a general
strategic framework for mitigation, including overall state mitigation priorities, goals and objectives related
to Local Hazard Mitigation Plans. Chapter 3 identifies more specific strategies and actions needed for
effective implementation.
The content of the 2013 SHMP is governed by rules drawn from the Disaster Mitigation Act of 2000 (DMA
2000). Strategic planning elements such as the vision, mission, goals, objectives, and action statements
included in the 2013 SHMP represent a direction‐setting framework that considers both short‐term and
long‐term outcomes. The strategic framework for California's comprehensive mitigation program consists of
a combination of actions taken by multiple stakeholders over time, including:







Legislative mandates for state and local agencies to undertake mitigation
Governor's executive orders requiring state agencies to work with each other and the private sector on
mitigation
Voter approvals of mitigation bond funding
Updating of single‐hazard risk assessments
Structural and non‐structural mitigation actions taken by state agencies
Regional agency coordination

Since the adoption of the 2010 SHMP, the state’s comprehensive mitigation program was strengthened
significantly by legislation such as Senate Bill (SB) 1241 which requires counties in State Responsibility Areas
and Very High Fire Hazard Severity Zones to recognize wildfire hazards and Governor’s Office of Planning
and Research (OPR) fire‐safe guidelines in their general plans, adopt specified findings of fact when
approving new subdivisions, and account for wildfire hazards in their initial studies conducted under the
California Environmental Quality Act (CEQA). During preparation of the 2013 SHMP, Cal OES further
formalized the state’s comprehensive mitigation program through other means described in this document.
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A sustained effort is being made to build on this comprehensive, strategic framework by examining and
clarifying the SHMP’s vision, mission, goals, objectives, priorities, and action programs. New challenges
continue to include implementation of a system for expanding the use of GIS, systematically measuring
mitigation progress, expanding public and private sector mitigation communications and knowledge‐
sharing, and integrating land use mitigation with other types of mitigation on a statewide basis.

2.2 VISION AND MISSION
The vision of the 2013 SHMP is a safe and resilient California through hazard mitigation. The mission of the
2013 SHMP is to integrate current laws and programs into a comprehensive, multi‐hazard mitigation system
that will guide the state in significantly reducing potential casualties and damage as well as physical, social,
economic, and environmental disruption from natural and human‐caused disasters.

2.3 GOALS AND OBJECTIVES
The goals of the 2013 SHMP, as revised, are to:
1.
2.
3.
4.

Significantly reduce life loss and injuries
Minimize damage to structures and property, as well as minimizing interruption of essential services
and activities
Protect the environment
Promote hazard mitigation as an integrated public policy and as a standard business practice

The sections below identify the four hazard mitigation goals with related groups of objectives and describe
the modifications since the 2010 SHMP.

2.3.1 REDUCING LIFE LOSS AND INJURIES
California is the most populous state in the country with nearly 38 million residents and has the third largest
land area. The sheer number and broad distribution of people make hazard mitigation and emergency
management a challenge. Chapter 4 identifies growth patterns and assesses variations in risk exposure for
all 58 counties.
Within this framework California’s commitment to minimize life loss and casualties appears to have been
effective so far. There remains a need to more accurately estimate actual life loss, injuries and property
losses avoided through mitigation strategy.
In partnership with the California Natural Resources Agency and other state and federal entities, Cal OES
has recently initiated MyPlan, an Internet Mapping Service (IMS) providing a single online location for GIS
natural hazards mapping that was previously available only from multiple separate locations. The purpose
of MyPlan is to make natural hazards risk information and assessments more accessible for hazard
mitigation planning and action by local communities. MyPlan provides a one‐stop hazard mitigation and
disaster loss avoidance monitoring system to help track progress in hazard mitigation. In part, MyPlan is
intended to supplement the State Mitigation Assessment Review Team (SMART) system previously
designed by Cal OES to systematically track and measure post‐disaster losses avoided on individual hazard
mitigation grant projects completed prior to disasters.
As explained in detail in Chapters 4 and 5, California’s population is concentrated in areas where hazard risk
exposure tends to be high. For example, large earthquakes have occurred in both the San Francisco Bay
Area and Southern California.
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MAP 2.A: Population Distribution and Density

Map 2.A differentiates areas of 75 to 1,000 people per square kilometer, which are more rural and
suburban, from those with 1,000 people or more per square kilometer, which are more urban. Most urban
residents live in the Southern California, San Francisco, and Sacramento regions. (Online or download
viewers can zoom in for a closer view of the information on this map.)
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Flooding has historically been heavy in urbanizing portions of the Central Valley, as well as in Southern
California where extensive development has contributed to high volumes of local storm water runoff.
Devastating wildfires have been experienced in wildland‐urban interface (WUI) areas in the mountainous
regions of many counties.
During the 60 years from 1950 to 2010, California’s population has more than tripled and the numbers of
disasters have grown steadily. It is noteworthy, however, that the numbers of deaths have not grown
proportionately in relation to population growth (see Chapter 4, Section 4.2.1). This can be attributed in
part to expanded and sustained mitigation efforts as well as to the fact that there have been no
catastrophic events during these decades.

Goal 1: Significantly reduce life loss and injuries.
This goal remains the same as in the 2010 SHMP, with the intended result of reducing potential casualties
from disasters through long‐term changes that make places and buildings within communities safer through
mitigation investments and actions.
Corresponding Objectives 3, 4, and 5, are the same as those adopted in the 2010 SHMP, whereas,
Objectives 1, 2, and 6 have been reworded.
Objective 1:

Improve understanding of the locations, potential impacts, and linkages among threats
hazards, vulnerability, and measures needed to protect life safety and health.

Objective 2:

Develop and provide updated information about threats, hazards, vulnerabilities, and
mitigation strategies to state, regional, and local agencies, as well as private sector
groups.

Objective 3:

Promote enforcement of relevant state regulations and local ordinances that significantly
reduce life loss and injuries.

Objective 4:

Maximize the likelihood that structures are modified, as necessary, over time to meet life
safety standards.

Objective 5:

Encourage the incorporation of mitigation measures into repairs, major alterations, new
development, and redevelopment practices, especially in areas subject to substantial
hazard risk.

Objective 6:

Advance community resilience through preparation, adoption, and implementation of
state, regional and local multi‐hazard mitigation plans and projects.

2.3.2 MINIMIZING DAMAGE AND SERVICE INTERRUPTIONS
Strengthening of laws, regulations, and ordinances for new and existing facilities is critical to protection of
property as well as life. It is also critical to the reduction of massive physical, social, and economic
disruption that accompanies disasters.
Regulations and ordinances help communities design and construct new facilities or alter existing facilities
to resist the forces of nature and ensure safety. The state’s land use laws support this effort by helping to
keep buildings and development out of the most hazardous areas through local land use planning. It is
essential that mitigation planning be incorporated into all land use planning activities at local and state
levels. Earthquakes, floods, and other natural hazards can disrupt critical state infrastructure.
Transportation routes, utilities, government facilities, and hospitals are essential to the state’s ability to
provide assistance to the people of California.
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Setting priorities for retrofitting of vital infrastructure and lifelines (on the basis of both overall risk and the
role of facilities in post‐disaster response and recovery) can result in better protection of important
buildings, and informational records, as well as occupants, from disaster losses, thus facilitating faster
recovery.
This principle is reflected in an initiative for strengthening state‐owned buildings known as the California
Vital Infrastructure Vulnerability Assessment (Cal VIVA) program described in Chapters 3 and 5. The
principle should be extended over time to include all city, county and special district infrastructure
development, mitigation, and retrofit efforts. Protection of property also includes preservation of vital
records, valuable operational data, historical information, and other non‐structural assets. SHMP
stakeholders have encouraged the incorporation of mitigation activities into business and government
operations plans.

Goal 2: Minimize damage to structures and property, as well as interruption of essential
services and activities.
This goal remains the same as in the 2010 SHMP except for substitution of the word “interruption” for the
word “disruption” and deletion of the word “human” before “activities.” It includes structures as an
important aspect of both life safety and property damage and reflects the desired outcome of minimizing
interruption of essential services and facilities (e.g., transportation, communication, power, gas, water,
wastewater, emergency responders) as well as normal day‐to‐day activities following a disaster event.
Corresponding Objectives 1, 2, 3, 4, and 5, are the same as those adopted in the 2010 SHMP. Objective 6
has been reworded slightly.
Objective 1:

Encourage new development to occur in locations avoiding or minimizing exposure to
hazards and enhance design requirements to improve resiliency in future disasters.

Objective 2:

Encourage life and property protection measures for all communities and structures
located in hazard areas.

Objective 3:

Reduce repetitive property losses due to flood, fire and earthquake by updating land use,
design, and construction policies.

Objective 4:

Research, develop, and promote adoption of cost‐effective building and development
laws, regulations, and ordinances exceeding the minimum levels needed for life safety.

Objective 5:

Establish and maintain partnerships among all levels of government, private sector,
community groups, and institutions of higher learning that improve and implement
methods to protect life and property.

Objective 6:

Support the protection of vital records, and strengthening or replacement of buildings,
infrastructure, and lifelines to minimize post‐disaster disruption and facilitate short‐term
and long‐term recovery.

2.3.3 PROTECTING THE ENVIRONMENT
Californians place a strong emphasis on the quality of the natural environment. It is a primary reason why
people live in California and why government and private sector organizations strive to protect and
conserve natural resources.
In addition to destroying the human‐made environment, natural disasters can also adversely affect the
natural environment. For example, dead and diseased trees create unhealthy forests and provide fuel for
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wildfires that damage or eliminate habitat necessary for survival of plants and wildlife. Flooding can
adversely affect water quality in rivers and streams that support fisheries and can also damage critical
spawning habitat. Structures collapsing in an earthquake can cause widespread water and air pollution,
similar to that experienced following the New York terrorist attacks and the Northridge Earthquake.
Geologic hazards can result in landslides that can block streams and prevent fish migration. If not disposed
of properly, debris from natural disasters can pollute the water, damage the land, and diminish air quality.
Since adoption of the 2010 SHMP, greater understanding has been gained about the scientific finding that
human‐induced global warming from greenhouse gas emissions is creating climate change impacts leading
to increased frequencies and magnitudes of natural disasters. Starting with Assembly Bill (AB) 32 in 2006,
the State of California has pursued a vigorous policy encouraging the reduction of greenhouse gas
emissions, especially carbon dioxide (CO2) into the atmosphere. The State has promoted various climate
change adaptation efforts including publication of the 2009 Climate Adaptation Strategy (CAS) and the 2011
Climate Adaptation Planning Guide (APG).

Goal 3: Protect the environment.
This goal remains the same as in the 2010 SHMP. Corresponding objectives have been substantially
modified. While Objective 1 remains the same, Objectives 2 through 5 have been substantially reworded.
Objective 6 is slightly reworded and Objective 7 is new.
Objective 1:

Review all hazard mitigation projects for compliance with applicable environmental laws.

Objective 2:

Encourage hazard mitigation measures that promote and enhance natural processes and
minimize adverse impacts on the ecosystem.

Objective 3:

Encourage all state, regional and local hazard mitigation planning programs to protect the
environment and promote implementation of sustainable mitigation actions.

Objective 4:

Implement wildfire mitigation and watershed protection strategies through local, state,
tribal, federal and private partnerships.

Objective 5:

Promote and implement hazard mitigation plans and projects that are consistent with
state, regional and local climate action and adaptation goals, policies, and programs.

Objective 6:

Provide guidance to local jurisdictions about California Environmental Quality Act (CEQA)
compliance through mitigation planning and projects.

Objective 7:

Coordinate hazard mitigation planning with state and federal programs designed to
minimize the release and movement of toxic and hazardous substances in the
environment.

2.3.4 PROMOTING INTEGRATED MITIGATION POLICY
Historically, the state and its communities have tended to implement hazard mitigation policies and
measures in an ad hoc fashion. New mitigation policies, programs, and projects are often developed in
response to the latest disaster. As the population of the state has continued to grow into areas more
susceptible to natural and human‐caused hazards, development and maintenance of a comprehensive
hazard mitigation system is becoming more of an imperative. Planning, cross‐sector communication, and
public outreach are tools by which to achieve increased awareness and integration.
State and local multi‐hazard mitigation planning efforts and projects represent significant steps that can
broaden the general understanding of the importance of mitigation. California laws requiring local general
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plan safety elements (and all elements of a general plan, whether mandatory or optional, must be
consistent with one another) guiding safer land use have proven useful in reducing disaster losses. It will
take time to document successful compliance with evolving hazard mitigation planning processes. The state
has had success with education through programs addressing the three primary natural hazards: wildfire,
flood, and earthquakes. Cal OES, the California Seismic Safety Commission, the California Geological Survey,
CAL FIRE, the Department of Water Resources, and the Department of Education support special programs
in schools and communities to raise hazard awareness.
Similarly, many California businesses have begun to pursue hazard mitigation as a standard practice to
minimize long‐term losses and costs. Major companies go beyond insurance to systematically pursue risk
management activities such as investments in new facility expansions designed to reduce the impacts of
natural hazards. Risk management activities also extend into preparedness to safeguard the health, security
and well‐being of employees during disaster incidents.

Goal 4: Promote hazard mitigation as an integrated public policy and as a standard
business practice.
This goal is partially the same as in the 2010 SHMP; however, it has been expanded to include mitigation as
a standard business practice.
Corresponding objectives have been substantially modified. The language of Objectives 2 and 4 has
remained the same, but the numbering of these objectives is different from the numbering used in the
2010 SHMP. Objective 1 and newly numbered Objectives 3, 6, 7, and 8 are substantially reworded.
Language from deleted Objective 2 has been merged into reworded Objective 1, and language from deleted
Objective 7 has been merged into reworded Objective 6.
Objective 1:

Encourage all cities, counties, special districts, councils of governments and tribal
organizations to develop, adopt, and implement Local Hazard Mitigation Plans to be
integrated with local general plan safety elements, local coastal plans, facilities master
plans, and other local plan initiatives.

Objective 2:

Improve the quality and effectiveness of local hazard mitigation planning through
effective training and guidance that strengthens linkages between the Local Hazard
Mitigation Plans, general plan safety elements, and the SHMP.

Objective 3:

Continually build linkages among hazard mitigation, disaster preparedness, and recovery
programs within the public and private sectors.

Objective 4:

Use mandatory local general plan, zoning, and subdivision requirements to help establish
resilient and sustainable communities.

Objective 5:

Actively promote effective coordination of regional and local hazard mitigation planning
and action among state agencies, cities, counties, special districts, tribal organizations,
councils of governments, metropolitan planning organizations, and regional
transportation to create resilient and sustainable communities.

Objective 6:

Create financial and regulatory incentives to motivate stakeholders such as homeowners,
private sector businesses, and nonprofit community organizations to mitigate hazards and
risk.
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Objective 7:

Objective 8:

Promote and enhance outreach and education efforts by state, regional and local
agencies with hazard mitigation plans and programs to actively encourage engagement of
stakeholder groups such as homeowners, private sector businesses, and nonprofit
community organizations.
Coordinate state and local efforts to reduce greenhouse gas emissions and implement
climate adaptation strategies through hazard mitigation plans and actions.

For an overview of implementation of mitigation goals and objectives see Appendix L.

2.4 STATE PRIORITIES
Within the overall strategic framework, mitigation actions are taken in response to priorities determined
through federal and state and mandates, plans, and special reports. A variety of state laws and programs
guide not only state mitigation actions but also those taken by local agencies, businesses, and private
citizens. Chapter 3 summarizes state laws guiding mitigation action at all levels. Additional information is
provided in Annex 2, Guide to California Hazard Mitigation Laws, Policies and Institutions.
There are also mandates directing state agencies to protect state‐owned property. The state protects
critical facilities such as the State Water Project, university systems, park systems, highways and bridges,
and facilities owned or operated by the Department of General Services. Chapter 5, Section 5.1 provides a
mapped depiction of state‐owned properties in relation to primary hazards (fires, floods, and earthquakes).

2.4.1 PRIORITY DETERMINATION
Because of the probability and severity of multiple risks faced by the state, California is forced to
continuously address multiple hazards, vulnerabilities, and risks described in depth in Chapters 4 through 6.
Differences in diversity, geographic variation, and levels of risks and vulnerability make it difficult to assign
priority to one type of hazard over another on a statewide basis. California’s disaster history since 1950
indicates that the primary hazards of earthquakes, floods, and wildfires require priority attention because
they account for the largest losses. For discussions of the implications of California's disaster history on
setting priorities for specific mitigation actions, see Chapters 4 through 7.

Setting Priorities Based on Mitigation Goals and Federal Criteria
Priorities for mitigation action related to SHMP goals and objectives, state legislation, and executive orders
require ongoing assessment. Certain fundamental priorities are inherent in the first three goals of this
SHMP. The fourth goal, to promote hazard mitigation as an integrated public policy and standard business
practice, comprises the basic strategy guiding priorities for all actions based on this SHMP.
Priorities reflected in pursuit of SHMP goals and objectives are consistent with requirements of Section
206.435(b)(2) of Title 44, Code of Federal Regulations, which mandates that states will establish procedures
and priorities for the selection of mitigation actions that, if not taken, will have a severe detrimental impact,
such as:
 Potential loss of life,
 Loss of essential services,
 Damage to critical facilities, or
 Economic hardship on the community
Such federally mandated priorities underlie Cal OES’s rating criteria for evaluation of proposed hazard
mitigation grant projects (See Appendix Q).
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State Legislation and Executive Orders
Emerging priorities for action are reflected in new laws addressing specific hazard mitigation needs.
Examples of these are identified in Chapters 4 through 6. After large disasters, post‐disaster assessments
often stimulate new recommendations for legislative and administrative action. These legislative and
administrative assessments result in important new lines of mitigation policy for hazards such as
earthquakes, floods, wildfires, and other disasters. Actions that are a result of state legislation or
Governor’s executive orders carry the highest priorities. Actions recommended or identified in agency
strategic plans or reports demand a somewhat lesser priority.

Budget Adoption
The allocation of state resources is also the responsibility of the Governor and legislature through the state
budget process. This process of resource allocation is ultimately the process for setting priorities. Recent
budget shortfalls due to the national economic recession have interfered with long‐term funding of many
mitigation programs.

Federal Mandates
Federal mandates constitute an important source of prioritization. Congressional legislation and
presidential executive orders affect the entire federal system. For example, the allocation for the
distribution of federal funding is based on federal requirements, and any state priorities must be addressed
within those requirements.

2.4.2 FEDERAL HAZARD MITIGATION FUNDING PRIORITIES
Examples of Federal Funding Priorities
Cal OES is responsible for distributing federal mitigation funds from Federal Emergency Management
Agency (FEMA). The following are examples of priorities for distributing funds:
1.

Protecting lives and property at risk from imminent hazards created or exacerbated by disasters.
After disasters, affected communities can be threatened by imminent hazards related to the initial
disaster event. The experience from the 2010 Station Fire in the Angeles National Forest is a clear
example. The fires destroyed vegetation and changed the absorption characteristics of the soils on the
slopes above many communities. Subsequent winter storms in late 2010 and early 2011 caused floods,
mudflows, and landslides that added to the destruction from the fire. Aftershocks, landslides, and fires
can follow from earthquakes, while the aftermath of a major flood might include landslides and
increased vulnerability to future flooding.
Recovery efforts after a disaster have several sources of funding. Some of those sources can help in
abating or mitigating hazards. The process for making Hazard Mitigation Grant Program (HMGP) funds
available usually takes 180 to 300 days. That window of time is used to identify sources of funding and
the projects for which the funding can be used which assures that funding will be used in a
complementary fashion without duplicating use. Funding projects that will mitigate imminent hazards
are highly cost‐effective and assist in critical efforts to help communities recover from disasters. Not all
such projects will be identified in Local Hazard Mitigation Plans. Establishing this priority provides
guidance for local governments to build in flexibility for identifying critical mitigation needs that may
arise from a disaster when there is no time to update a local plan.

2.

Ensuring communities are eligible for federal programs by supporting local multi‐hazard mitigation
planning. FEMA provides states with hazard mitigation grant funding from three programs: the Hazard
Mitigation Grant Program (HMGP), described under the Robert T. Stafford Act, the Pre‐Disaster
Mitigation Program described in the Disaster Mitigation Act of 2000, and the Flood Mitigation
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Assistance Program described in the National Flood Insurance Act of 1968. Each of these programs
requires approved projects to be consistent with locally and state‐developed plans and comprise cost‐
effective long‐term mitigation. Also, each program allows some funding to be available for developing
Local Hazard Mitigation Plans.
3.

Protecting vulnerable critical facilities and infrastructure in high hazard areas of the state. The next
most important priority for federal funding is to help with protecting critical facilities and
infrastructure. Though the state and many communities have ongoing capital improvement programs,
there remains an almost overwhelming need to retrofit, replace, protect or relocate facilities and
infrastructure important to the state’s communities that are at risk from hazards.

4.

Reducing repetitive losses. Areas of repetitive loss are high priorities for hazard mitigation funding.
Repetitive losses are a drain on community, state, and national disaster management resources and
are very cost‐effective to mitigate. The current national priority is the reduction of repetitive flood
losses because these translate into a loss to the National Flood Insurance Program (NFIP). California has
numerous areas of repetitive flood loss. Additionally, many areas of the state experience repetitive
losses from wildfire. Although less frequent, earthquakes have caused repetitive losses to buildings
and infrastructure and pre‐earthquake mitigation has clearly reduced or prevented some losses from
occurring. See Sections 5.3.5.4 and 7.2.5 for repetitive loss information.

5.

Encouraging all communities to prepare and adopt a local hazard mitigation plan. Because of the
history of disasters throughout California, encouraging communities to adopt Local Hazard Mitigation
Plans is a priority. Such plans are necessary for various reasons including: to ensure that local
communities are made aware of the hazards and vulnerabilities within their jurisdictions, develop
strategies to reduce those vulnerabilities; and receive certain federal financial assistance for hazard
mitigation.

6.

Improving understanding of natural hazards and the performance of hazard mitigation practices.
State agencies and many of the state’s universities are researching the behavior of natural events and
developing improved methods for research. There is also considerable research devoted to improving
disaster‐resistant building materials and practices. This research is critical to improving building
standards and practices.

Integrating Federal, State and Local Priorities
Following a disaster, the Cal OES appointed representative, working with the State Hazard Mitigation
Officer and appropriate committees and task forces, identifies types of hazard mitigation activities
proposed as priorities. This identification is guided by both the established framework of statewide
mitigation priorities and the federal priorities described above. It also takes into account the nature of the
disaster. Specific post‐disaster prioritization is determined as part of initial program guidance to potential
applicants. Information to be considered in establishing priority categories may include the evaluation of
natural hazards in the disaster area, state‐of‐the‐art knowledge and practices relative to hazard reduction,
existing state mandates or legislation, existing state or local programs, and long‐term mitigation goals and
objectives at the state, local, and community level.
Within the framework of statewide priorities, each disaster has particular characteristics that influence the
specific mitigation priority determination. For example, earthquake hazards differ from those that affect
much of the rest of the nation. Structures damaged or destroyed by an earthquake, except historic
structures, are repaired to original configurations when damage is minor or repaired and retrofitted when
damage is substantial, in accordance with regulations. Mitigation funds are available for structures that are
vulnerable to damage from nearby faults, landslides, and related ground failure hazards that may affect the
declared area.
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Flooding can occur at very frequent intervals. Flooding in one year does not preclude a flood from occurring
the following year or the following month. Repairing flood damage does not protect a structure from future
damage. Therefore, flood mitigation priorities address the protection of structures that have repeatedly
flooded.
Wildfire has a different set of considerations. When an area has been burned, one major factor of the
hazard in the immediate area – fuel load – has been reduced. The immediate mitigation concerns are then
to avoid further damage from mudslides and flooding (especially in steeply sloped areas). The long‐term
concern is to reduce hazards and/or vulnerabilities to fire in areas that have not burned and contain heavy
fuel loads.
Additionally, Cal OES has modified its project rating form to recognize local jurisdictions that have adopted
their Local Hazard Mitigation Plans as part of their general plan safety elements. For a more detailed
description of how project priorities are determined, see Chapter 7.

2.5 LOCAL MITIGATION PLANNING
The Federal Disaster Mitigation Act of 2000 (DMA 2000) requires that states review Local Hazard Mitigation
Plans (LHMPs) as part of their state hazard mitigation planning process. The intent is three‐fold: (1) to
gather hazard, vulnerability, and mitigation information from the local level for use in state‐level planning;
(2) to ensure that state and local hazard mitigation planning is coordinated to the greatest extent practical
and (3) to ensure that local jurisdictions are made aware of the hazards and vulnerabilities within their
jurisdictions and to develop strategies to reduce those vulnerabilities.
As discussed previously, DMA 2000 provided an opportunity for states, tribes, and local governments to
take a new and revitalized approach to mitigation planning. To implement the DMA 2000 planning
requirements, FEMA published an Interim Final Rule in the Federal Register on February 26, 2002. This rule
(44 CFR Part 201, Section 201.6) established the mitigation planning requirements for states, tribes, and
local communities. For LHMPs, it essentially states that local jurisdictions must also demonstrate that
proposed mitigation actions are based on a sound planning process that accounts for the inherent risk and
capabilities of the individual communities.

2.5.1 THE LHMP PROCESS
Cal OES hazard mitigation planning staff and grant staff jointly administer the LHMP program for the state.
Cal OES supports and assists local governments in the development of LHMPs and tracks the progress and
effectiveness of plan updates and projects. It provides local governments with information on integrating
hazard identification, risk assessment, risk management, and loss prevention into a comprehensive
approach to hazard mitigation and helps them identify cost‐effective mitigation measures and projects.
In addition to providing technical assistance, training, and outreach to local jurisdictions, Cal OES reviews all
LHMPs in accordance with FEMA’s Local Mitigation Plan Review Guide, FEMA Local Hazard Mitigation Plan
Review Tool, and Local Hazard Mitigation Planning Handbook. Upon receipt of an LHMP, Cal OES staff
reviews the plan using the standard FEMA Local Hazard Mitigation Review Tool, which replaced the FEMA
crosswalk as of October 2012, ensuring compliance and consistency with the following:






44 CFR 201.6 using FEMA LHMP guidance documents
State mitigation goals and objectives
Local hazards
Local capability assessment
Local mitigation measures and activities
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Once Cal OES staff completes its reviews, the completed FEMA Review Tool and Local Hazard Mitigation
Plan are forwarded to FEMA Region IX mitigation staff. FEMA Region IX reviews the LHMP, makes
comments as necessary, and approves it or sends it back to the local jurisdiction for further work. The
jurisdiction then works directly with FEMA Region IX on needed corrections.

2.5.2 GOAL AND OBJECTIVES OF THE LHMP PROGRAM
The goal of the LHMP program is for all local governments in California to have FEMA‐approved and local
jurisdiction‐adopted LHMPs. Eligible jurisdictions must have an approved plan to be considered for funding
through mitigation programs authorized under the Stafford Act.
The objectives of the LHMP program are to:








Integrate hazard mitigation activities in all pertinent local government programs
Maximize the use of hazard mitigation resources, grants, and funds to reduce the impact of future
disasters at the local level
Maintain collaborative and cooperative relationships with local emergency managers, land use
planners, and the scientific and technical communities involved in hazard mitigation
Provide technical assistance guidance and training to local governments to improve hazard risk
assessments, mitigation project identification and analysis, and the development of Local Hazard
Mitigation Plans
Improve communications with stakeholders, legislators, and special interest groups involved in hazard
mitigation
Continue to enhance Cal OES Regional and Operational Area capability and coordination
Develop a statewide program of support for hazard identification and analysis and a risk‐based
approach to project identification, prioritization, and support for local governments

2.5.3 RELATIONSHIPS OF LOCAL PLANNING PROCESSES TO LHMPS
An important interest of FEMA in promoting compliance with the LHMP process (as part of planning for
hazard mitigation grants) is integration of mitigation planning with comprehensive planning (i.e., local
general plans, Regional Blueprint Plans, and Regional Transportation Plans).
Within this regional and local planning framework, key considerations identified by FEMA in evaluating
mitigation planning strategies include considerations such as:









Compatibility with community goals
Legal authority
Ability to implement and enforce mitigation actions
Technical feasibility
Financial capability
Benefit‐cost ratio of a proposed solution
Priority level of the proposal project among the hazards addressed
Completeness of the solution

Some benefits of integrating mitigation planning with comprehensive planning include reduction of
vulnerability to disasters, stimulation of pre‐ and post‐disaster decision‐making, formation of partnerships
between planners and emergency managers, expansion of external funding opportunities, and facilitation
of post‐disaster return of the community to normalcy, as well as resolution of locally sensitive issues with
community‐based solutions.
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A California legislative action reinforcing these principles is Assembly Bill 2140 (2006). This bill encourages
cities and counties to adopt Local Hazard Mitigation Plans in accordance with the requirements of DMA
2000 as part of their mandated general plan safety element. As an incentive it also authorizes the
legislature to consider providing to such cities or counties a portion of the state share of local costs
exceeding 75 percent of total state‐eligible post‐disaster costs under the California Disaster Assistance Act.
For information regarding the detailed provisions of AB 2140, see Appendix C.

2.5.4 STATUS OF LHMPS
Progress Summary 2.A: Jurisdictions with Approved LHMPs
Progress as of 2013: As of May 2013, 194 cities, 32 counties, and 148 special districts had FEMA‐approved,
locally adopted LHMPs (either single‐ or multi‐jurisdiction plans), for a total of 374 jurisdictions with LHMPs
(see Table 2.A). This is a decrease from 2009 (see Table 2.B), which is not unexpected given that some
jurisdictions are late in updating their first LHMPs. LHMPs for an additional 106 cities, 7 counties, and 153
special districts are either in the last phase of adoption or are under FEMA review.

Table 2.A: LHMP Status as of May 2013
Jurisdiction Type

City
County
(Unincorporated)
Special District/Other
TOTAL

Number of California
Jurisdictions
482
58
4,400

Number and Percent of
Total Jurisdictions with
Approved LHMPs
194 (40%)
32 (55%)

Population Covered
(Percent of State
Total)†
17,106,211 (45%)
4,699,884 (12%)

148 (3%)
374

(not available)
21,806,095 (57%)

† Based on 2013 Department of Finance population estimates (state population total = 37,966,000)
‡ Estimated from California State Government Guide to Government from the League of Women Voters of California, retrieved 6/6/13.
www.guidetogov.org/ca/state/overview/districts.html

Table 2.B: LHMP Status as of December 2009
Jurisdiction Type

City
County
(Unincorporated)
Special District/Other
TOTAL

Number of California
Jurisdictions
480
58
4,400‡

Number and Percent of
Total Jurisdictions with
Approved LHMPs
324 (68%)
37 (64%)

Population Covered
(Percent of State
Total)†
24,680,326 (64%)
6,350,652 (17%)

388 (9%)
749

(not available)
31,030,978 (81%)

† Based on 2009 Department of Finance population estimates (state population total = 38,292,687)
‡ Es mated from California State Government Guide to Government from the League of Women Voters of California, retrieved
6/15/07. www.guidetogov.org/ca/state/overview/districts.html

2013 SHMP

SECTION2.5 ‐ PAGE 35

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 2 – STATE GOALS AND OBJECTIVES
MAP 2.B: FEMA‐Approved City and County LHMPs

Source: Cal OES

Map 2.B shows the pattern of cities and counties with FEMA‐approved, locally adopted LHMPs. Although
the pattern is somewhat uneven, counties with 68 percent or more cities having FEMA‐approved, locally
adopted LHMPs generally cover most areas with high seismic, flood, and wildfire risk.
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Table 2.C: LHMP Adoption by County as of May 2013
County
Alameda
Alpine
Amador
Butte
Calaveras
Colusa
Contra Costa
Del Norte
El Dorado
Fresno
Glenn
Humboldt
Imperial
Inyo
Kern
Kings
Lake
Lassen
Los Angeles
Madera
Marin
Mariposa
Mendocino
Merced
Modoc
Mono
Monterey
Napa
Nevada
Orange
Placer
Plumas
Riverside
Sacramento
San Benito
San Bernardino
San Diego
San Francisco
San Joaquin
San Luis Obispo
San Mateo
Santa Barbara
Santa Clara
Santa Cruz
Shasta
Sierra
Siskiyou
2013 SHMP

County has
Adopted LHMP?
Yes
No
No
No
Yes
No
Yes
Yes
Yes
Yes
No
No
Yes
No
No
Yes
Yes
Yes
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes

Number of Cities
14
0
5
5
1
2
19
1
2
15
2
7
7
1
11
4
2
1
88
2
11
0
4
6
1
1
12
5
3
34
6
1
28
7
2
24
18
1
7
7
20
8
15
4
3
1
9

Number of Cities
with LHMPs
10
0
0
0
0
0
14
1
0
8
0
2
7
0
0
4
0
1
21
2
8
0
0
0
0
0
0
1
0
5
6
0
1
1
0
16
18
1
0
0
12
8
10
0
1
0
5

Percent of Cities
with LHMPs
71%
0%
0%
0%
0%
0%
74%
100%
0%
53%
0%
29%
100%
0%
0%
100%
0%
100%
24%
100%
73%
0%
0%
0%
0%
0%
0%
20%
0%
15%
100%
0%
4%
14%
0%
67%
100%
100%
0%
0%
60%
100%
67%
0%
33%
0%
56%
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County
Solano
Sonoma
Stanislaus
Sutter
Tehama
Trinity
Tulare
Tuolumne
Ventura
Yolo
Yuba

County has
Adopted LHMP?
No
Yes
Yes
No
Yes
No
Yes
No
Yes
No
No

Number of Cities
7
9
9
2
3
0
8
1
10
4
2

Number of Cities
with LHMPs
3
7
5
0
1
0
8
0
7
0
0

Percent of Cities
with LHMPs
43%
78%
56%
0%
33%
0%
100%
0%
70%
0%
0%

Source: Cal OES LHMP Tracking Spreadsheet

Progress Summary 2.B: Population Covered
Progress as of 2013: As of May 2013, city and county jurisdictions with FEMA‐approved, locally adopted
LHMPs covered 21,806,095 people, or 57 percent of the California population (see Table 2.A).

Local Financing Challenges
Adoption of LHMPs has not been even among cities and counties (see Table 2.D and Annex 5). For example,
communities that have chosen not to prepare an LHMP tend to be smaller and have higher percentages of
households below the poverty line than communities that did prepare LHMPs. This may show that some
communities are not able to initiate LHMP planning processes due to fewer resources such as staff and
funding.
Progress Summary 2.C: Geographic Distribution
Progress as of 2013: Map 2.B shows the status of LHMPs within cities and counties and the geographic
distribution of LHMP approvals. Of the 58 counties, 15 have 68 percent or more of their cities with FEMA‐
approved, locally adopted LHMPs (see Table 2.C).

2.6 INTEGRATION OF LOCAL AND STATE MITIGATION EFFORTS
Based on an original analysis of FEMA‐approved LHMPs made in 2007 and Cal OES’s experience with
administering the LHMP program, a series of initial findings were made in the 2007 SHMP regarding needed
improvements to performance and consistency with state hazard mitigation goals and objectives. These
findings were captured in a December 2008 report entitled “Local Hazard Mitigation Planning in California:
A Report on the Implementation of LHMPs under DMA 2000” updated in the 2010 SHMP Annex 4 –
California Local Hazard Mitigation Plan Status Report (included in 2013 SHMP as Annex 5). Subsequent
reviews of LHMPs approved by FEMA conducted in conjunction with the 2010 SHMP and 2013 SHMP
confirmed continuation of similar trends and characteristics. Cal OES meanwhile has made progress toward
improved coordination of hazard mitigation planning at the state and local level through its LHMP Training
Program.
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Progress Summary 2.D: LHMP Training Workshops
Progress as of 2013: Since adoption of the 2007 SHMP, California has made significant progress in
coordination of state and local hazard mitigation planning. Cal OES is interacting with the SHMT and local
governments to more closely link hazard mitigation planning definitions, criteria, standards, and best
practices between the state and local levels.
Specifically, Cal OES developed an LHMP Training Program to help local governments improve the quality of
LHMP updates underway. Initiated in 2010, LHMP training workshops have been conducted in various parts
of the state and emphasize integration of the hazards and mitigation priorities in LHMPs with those
included in the 2013 SHMP. The LHMP Training Program focused on standardized hazards definitions and
risk assessments addressing climate change, future growth, mitigation priorities, documentation of public
participation, regional planning, new state legislative requirements, and planning of grant funding.
A major outreach effort toward improving LHMP quality, launched in late 2011 through a partnership
between Cal OES and other participating entities, is MyPlan, an Internet Mapping Service (IMS) providing a
single online location for GIS natural hazards mapping otherwise available only separately from multiple
sources. The purpose of MyPlan is to improve the quality of risk assessments, thus assisting local
governments in undertaking more effective Local Hazard Mitigation Plans and projects.
Administrative procedures in the grant application review process have been changed to reflect this new
emphasis, resulting in priority funding being given to local mitigation priorities that are consistent with
those in the SHMP. For example, in applying for hazard mitigation grant funding local governments must
use MyPlan to identify and verify that their project is in a hazard zone.
Detailed findings from the current 2013 LHMP assessment are included the 2013 SHMP Annex 5, California
Local Hazard Mitigation Plan Status Report.
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CHAPTER 3 ‐ STATE MITIGATION STRATEGIES AND ACTIONS
CHAPTER CONTENT
3.1

3.2

3.3

3.4

3.5

3.6

Institutional and Legal Context
3.1.1
Federal Laws, Institutions and Policies
3.1.2
California Laws, Institutions and Policies
3.1.3
Local Government Laws, Institutions and Policies
3.1.4
Private Sector Emergency Management and Mitigation
State Capability Assessment
3.2.1
Legal Foundations of State Capability
3.2.2
Levels of State Capability
Local Government Capability Assessment
3.3.1
Legal Foundations of Local Government Capability
3.3.2
Role of California Planning and Building Codes
3.3.3
State Actions Supporting Local Capability
3.3.4
Fostering Local Government Capability
Types of State Mitigation Strategies
3.4.1
Direct vs. Indirect Strategies
3.4.2
Mandatory vs. Discretionary Strategies
Strategies Enhancing State‐Local Mitigation Capabilities
Adopt Legislation Formalizing Mitigation Program
3.5.1
3.5.2
Strengthen Inter‐Agency Coordination
3.5.3
Broaden Public and Private Sector Mitigation Linkages
3.5.4
Set Targets for Measuring Future Progress
3.5.5
Enhance Data Systems and GIS Modeling
3.5.6
Establish a Mitigation Registry for Communicating Progress
3.5.7
Implement SMART Post‐Disaster Loss Avoidance Tracking
3.5.8
Connect Land Use Mitigation with Regional Planning
Comprehensive Multi‐Agency Mitigation Action Program
3.6.1
Multiple Funding Sources
3.6.2
Coordination of Mitigation Actions
3.6.3
Coordination of Mitigation Action Priorities
3.6.4
Role of SHMT in Plan Updates

3.1 INSTITUTIONAL AND LEGAL CONTEXT
To understand state and local hazard mitigation, it is useful to examine primary laws and policies at each
level of the federal and state systems. Development of disaster management systems in the U.S. has been
piecemeal rather than systematic and comprehensive. Mitigation planning is conducted within a complex,
fragmented, and overlapping context of federal, state, and local laws, institutions, and policies. These are
intermingled with a variety of private sector risk reduction and mitigation practices.
For the most part, disaster management laws have been designed to deal very specifically with particular
issues as they arise. They have been used mostly to address largely localized emergency events because
very few catastrophic events, such as Hurricane Katrina, have occurred within the 60‐year period during
which most of the laws were adopted. Administrative actions taken to enforce these laws are ultimately
evaluated by the courts to deal with questions regarding how reasonable, equitable, or just an enforcement
action might be within the framework of the U.S. Constitution.
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The following is a summary of the federal, state, and local disaster mitigation and emergency management
laws. For more complete descriptions, see Annex 2, Guide to California Hazard Mitigation Laws, Policies and
Institutions.

3.1.1 FEDERAL LAWS, INSTITUTIONS AND POLICIES
Among the principal federal statutes guiding disaster management at the state and local levels are the
Flood Insurance Act of 1968, the Robert T. Stafford Disaster Relief and Emergency Assistance Act (Stafford
Act) of 1988, and the Disaster Mitigation Act of 2000. These laws comprise the primary foundation of
federally guided hazard mitigation throughout the United States, influencing state and local actions in
complex ways. Together, they reveal a trend toward comprehensive mitigation planning and
implementation at the federal, state, and local levels.

Flood Insurance Act of 1968
Public Law 90‐448 of 1968, known as the National Flood Insurance Act, established the National Flood
Insurance Program (NFIP), which provides for federal government backing of flood insurance sold by private
companies. Supported by a national mapping system showing boundaries for 100‐ and 500‐year floodplains,
the NFIP encourages local governments to direct development away from floodplain areas or elevate
construction to mitigate flood risks through local regulation. Through the Community Rating Service (CRS),
the NFIP provides for financial incentives in the form of lower insurance rates for local communities
encouraging mitigation of flood hazards in a manner parallel to rate incentives related to private fire
insurance and enforced by the mortgage industry. The National Flood Insurance Act was modified in 1994
to provide for flood hazard mitigation planning and project grants. The Biggert‐Waters Act passed in 2012
is intended to reform the NFIP, see Section 5.3.5.4 for information.

Stafford Act
Public Law 93‐288 of 1988, entitled the Robert T. Stafford Disaster Relief and Emergency Assistance Act
(more commonly known as the Stafford Act), is the basic disaster relief law of the country. It provides for a
nationwide system of emergency management assistance starting at the local level and progressing to the
state level and then to the federal level for deployment of needed resources. The Stafford Act authorizes
three post‐disaster recovery programs implemented by the Federal Emergency Management Agency
(FEMA):




The Individual and Household Assistance (IA) program, which provides limited post‐disaster grants to
assist displaced homeowners with mortgage payments and minor repairs
The Public Assistance (PA) program, which provides grants to local governments and nonprofit groups
for post‐disaster repair of infrastructure and facilities
The Hazard Mitigation Grant Program (HMGP), which provides post‐disaster grants to state and local
governments to mitigate future damage

Under the Pet Evacuation and Transportation Standards Act (PETS) of 2006, the Stafford Act was amended
by Congress to require states seeking FEMA assistance to accommodate pets and service animals in their
plans for evacuating residents facing disasters.
Under the Sandy Recovery Improvement Act of 2013, the Stafford Act was amended by Congress to include
advances to states of up to 25 percent of the amount of estimated cost of post‐disaster HMGP funds,
together with other streamlining measures, and to direct FEMA to create a comprehensive national strategy
for reducing the cost of future disasters.
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Other federal laws authorize post‐disaster funding to support restoration of communities. These include:





The Housing and Community Development Act, providing block grants for housing and development
The Federal‐Aid Highways Act, providing grants for restoration of highways
The Public Works Act, providing grants for economic development
The Small Business Administration Act, providing grants and loans for post‐disaster recovery

Disaster Mitigation Act of 2000
The most important federal hazard mitigation law is the Disaster Mitigation Act of 2000 (DMA 2000). It
amended the Stafford Act and the Public Works Act to require preparation of hazard mitigation plans by
local governments as a precondition for receipt of Hazard Mitigation Grant Program project funds. It also
established a Pre‐Disaster Mitigation (PDM) grant program to encourage states and localities to invest in
mitigation actions in advance of disasters to avoid disaster.
The general purpose of DMA 2000 was to reduce preventable, repetitive disaster losses by encouraging
states and local jurisdictions to plan more wisely through mitigation of natural hazards, vulnerability, and
risk. The basic reason for its passage was the growing volume and severity of preventable losses from
natural disasters, aggravated by the widespread problem of poorly planned, vulnerable local development.
Major disasters such as the 1993 mid‐western floods, 1994 Northridge Earthquake, and increasing wildland‐
urban interface fires convinced Congress that more should be done locally to reduce disaster losses.

Administrative Directives
In return for federal emergency resources and post‐disaster financial assistance, state and local
governments are expected to follow specific federal regulations and guidelines associated with federal
mitigation, preparedness, response, and recovery programs. This expectation forms the basis for the
institutional arrangements and operations created at the state and local levels under federal administrative
direction. Principal among these federal systems are:








The National Incident Management System (NIMS), which provides uniform rules for incident
command
National Prevention Framework
National Mitigation Framework
The National Response Framework (NRF), which provides response and recovery guidelines
The National Disaster Recovery Framework (NDRF) adopted by FEMA in late 2011
Presidential Policy Directive ‐ 8, which addresses threats to security and other hazards
A series of Comprehensive Preparedness Guides published by FEMA

For more information on laws and guidelines governing federal disaster management programs, see
Chapter 4, Section 4.7 and Annex 2, Guide to California Hazard Mitigation Laws, Policies and Institutions.

3.1.2 CALIFORNIA LAWS, INSTITUTIONS AND POLICIES
The State of California has adopted a variety of laws, policies, and programs dealing with disaster
management within the basic framework set out by the federal and state constitutions, together with
federal laws and state codes. Examples are found in the California Government Code, Health and Safety
Code, and Public Resources Code. This complex mass of rules, policy, and programs represents a powerful
resource for reducing losses of lives and property to disasters in the face of the substantial hazards,
vulnerabilities, and risks identified in Chapters 4 through 6.
Among the more important laws, regulations, and administrative orders governing disaster management
are the California Emergency Services Act, California Disaster Assistance Act, and Title 19 of the California
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Code of Regulations. These laws are administered by more than 50 state agencies, departments, and
divisions responsible for their implementation. These responsibilities and related laws are fully described in
Annex 2, Guide to California Hazard Mitigation Laws, Policies and Institutions.

California Emergency Services Act
The California Emergency Services Act provides the legal authority for emergency management and the
foundation for coordination of state and local emergencies. The State Emergency Plan (SEP) describes the
California Emergency Organization which coordinates and facilitates state and local agency access to public
and private resources during emergencies. (See Standardized Emergency Management System [SEMS]
below). In accordance with the California Emergency Services Act, the SEP describes:







Methods for carrying out emergency operations
The process for rendering mutual aid
Emergency services of governmental agencies
How resources are mobilized
Emergency public information
Continuity of government

State Emergency Plan Linkage with SHMP
The SHMP is an important supporting document to the State Emergency Plan (SEP). The SEP defines and
describes the fundamental systems, strategies, policies, assumptions, responsibilities, and operational
priorities that California uses to guide and support emergency management efforts. The SEP and the SHMP
are closely linked; Section 8 of the SEP identifies mitigation as one of the four emergency management
functions and references the role of the SHMP in describing and mitigating hazards, risks, and
vulnerabilities, thereby reducing disaster losses. The SEP provides several examples of hazards, risks, and
vulnerabilities giving rise to emergencies in California. However, it formally acknowledges the SHMP as the
overriding comprehensive hazard analysis document that it relies upon for detailed hazard, risk, and
vulnerability analysis, and other hazard mitigation related information and programs. Essential elements of
the SEP include:





A description of what emergency services are provided by governmental agencies and how resources
are mobilized
An outline of the methods for carrying out emergency operations and the process for rendering mutual
aid
An overview of the system for providing public information
Emphasis on the need for continuity planning to ensure uninterrupted government operations

SEP Functional Annexes and Appendices
The SEP implements Emergency Function working groups, which develop functional annexes that follow an
established format to describe discipline‐specific goals, objectives, operational concepts, capabilities,
organizational structures, and related policies and procedures. The functional annexes are developed
separately from the basic plan and make reference to existing agency and department plans and
procedures. Subsequent plans and procedures that are developed in support of the SEP, such as mutual aid
plans, the SHMP and other hazard‐specific plans, catastrophic plans, and related procedures, are
incorporated by reference and maintained separate from the SEP. For more information on SEP emergency
functions see Annex 2, Section 2.7.1.
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SEP Revisions
The SEP is periodically revised. Draft versions of revisions of the SEP are posted on the Cal OES website for
review and comment by other governmental entities and the public. The most recent update was in June
2009.
For more information regarding the SEP visit:
http://www.calema.ca.gov/PlanningandPreparedness/Pages/State‐Emergency‐Plan.aspx

Standardized Emergency Management System (SEMS)
The Standardized Emergency Management System (SEMS) is the NIMS‐compliant system required by
California Government Code Section 8607(a) for managing responses to multi‐agency emergencies in
California. The State Emergency Plan specifies the policies, concepts, and protocols for the implementation
of SEMS. The use of SEMS is required by law during multi‐agency emergency response by state agencies.
Local governments must also use SEMS to be eligible for reimbursement of certain response‐related
personnel costs.
There are five SEMS organization levels: state, regional, operational area, local, and field. Together with the
private sector, these comprise the California Emergency Organization. This organization represents all
resources available within the state that may be applied in disaster response and recovery phases. SEMS
operates from established Emergency Operations Centers (EOCs) at all five levels, as well as in many
businesses and industries. SEMS incorporates the use of the Incident Command System (ICS), the Master
Mutual Aid Agreement, existing mutual aid systems, the operational area concept, and multi‐agency or
inter‐agency coordination.
SEMS helps unify all elements of California’s emergency management organization into a single integrated
system. Its use is required under federal law for state response agencies and local government agencies
seeking eligibility for state emergency management funds. The prime objectives are to maintain continuity
of government and provide local jurisdictions with resources to meet disaster needs.

Cal OES Administrative Regions
Cal OES is an Office of the Governor. Cal OES' mission is to protect lives and property by effectively
preparing for, preventing, responding to and recovering from all threats, crimes, hazards, and emergencies.
Cal OES responds to and coordinates emergency activities to save lives and reduce property loss during
disasters and facilitates disaster recovery efforts. Cal OES provides leadership, assistance, training, and
support to state and local agencies and coordinates with federal agencies to plan and prepare for the most
effective use of resources in emergencies. All state employees are designated Disaster Service Workers
(DSW).
There are three Cal OES administrative regions (Inland, Coastal, and Southern) in California. Within these
are six mutual aid regions for fire and general mutual aid coordination. Law enforcement and coroners
have seven mutual aid regions. The Cal OES administrative regions manage and coordinate information and
resources among operational areas within mutual aid regions and between operational areas and state
agencies for support during emergency, mitigation, preparedness, response, and recovery activities.
For more information on the relationship of hazard mitigation to state emergency management programs,
see Chapter 7 and Annex 2, Guide to California Hazard Mitigation Laws, Policies and Institutions.
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MAP 3.A: Cal OES Administrative Regions

Map 3.A identifies the three Cal OES administrative regions, six mutual aid regions for fire and general
mutual aid coordination and 58 county operational areas.
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Vital Role of SHMP in Emergency Management
As pointed out in other chapters, the SHMP plays a fundamental role in comprehensive, integrated
emergency management in California. Among other things, it identifies and analyzes the consequences of
the risks associated with human‐caused and natural hazards, together with vulnerabilities of people and
property and mitigation programs devised to lessen the impact of these risks. Timely and effective hazard
mitigation has multiple benefits, including the following:








Minimizing deaths, injuries, and other negative disaster impacts on the public
Reducing disaster losses to property, facilities, and, infrastructure
Minimizing negative impacts on the environment and economic condition of the state
Lessening the work of emergency responders
Assuring greater continuity of government operations, including continued delivery of services
Creating conditions by which recovery can happen more quickly and be less costly
Heightening public confidence in the jurisdiction’s governance

The 2013 SHMP identifies these benefits as an integral part of its various chapters, providing detailed
evidence of the value of reducing specific hazards, risks, and vulnerabilities to achieve such benefits. These
benefits are reflected in the SHMP goals in Chapter 2, strategies and action in Chapter 3, risk assessment
overview in Chapter 4, evaluation of primary and other hazards and their mitigation in Chapters 5 and 6,
and the description of the California’s comprehensive mitigation program management in Chapter 7.

3.1.3 LOCAL GOVERNMENT LAWS, INSTITUTIONS AND POLICIES
Adding to federal and state government laws, institutions, and policies are those of local governments in
California. As of 2013, there are over 6,000 local jurisdictions in California, consisting of:





58 counties
482 incorporated cities
4,400 special districts
1,053 school districts

In addition, there are 109 Native‐American tribal organizations in California. Though considered separate
nations under the law, these largely undertake local government functions.
Under the Disaster Mitigation Act of 2000, local governments and tribal organizations are eligible for
federal hazard mitigation planning and project grants. Local governments apply for and receive federal
grants through Cal OES. Although California law requires ongoing consultation between the state and tribes
on projects affecting tribal areas, FEMA works directly with tribal governments on review of hazard
mitigation plans.
Under the California constitution and state codes, many state functions are delegated to local governments.
Through this system of delegation, cities and counties are responsible for emergency services as well as
hazard mitigation through local general plans, zoning, and building codes. Additionally, a wide array of
special districts and school districts are responsible for infrastructure mitigation as well as emergency
services. Cities and counties typically adopt ordinances establishing their local emergency organization.
Local hazard mitigation is implemented by cities, counties, and special districts. Each agency is responsible
for mitigating hazards within their jurisdiction, as well as for assuring health and safety conditions related to
development constructed by the private sector and local government.
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For more information on local disaster management programs, see Section 3.3 (Local Government
Capability Assessment); Annex 1, Guide to Community Planning and Hazard Mitigation; and Annex 2, Guide
to California Hazard Mitigation Laws, Policies and Institutions.

3.1.4 PRIVATE SECTOR EMERGENCY MANAGEMENT AND MITIGATION
Activities of a wide variety of private organizations are also important within the complex framework of
laws, institutions, and policies dealing with hazard mitigation. These private organizations represent utility
companies, business, and industry.
The California Utilities Emergency Association (CUEA) cooperates with Cal OES to coordinate public and
private utility emergency‐related issues in California. The CUEA is supported largely by public and private
utility members with service territories in California. Utilities members in the CUEA include gas, electric,
telecommunications (including wireless), water, waste water, and petroleum pipeline companies.
During emergencies, the Business and Utilities Operations Center (BUOC) is activated to enhance members’
capabilities to respond to and recover from emergencies. Beyond involvement in emergency management,
utilities are involved in ongoing investments replacing obsolete equipment and facilities. Many of these
investments represent improvements in the resilience to natural and human‐caused hazards within their
plants and facilities.
Many business and industry organizations are recognizing that preparedness and mitigation can make a
difference between a company surviving a disaster or going out of business. Risk managers and chief
executive officers assess threats posed by disasters and implement mitigation and preparedness measures
where risks are high.
Community‐based volunteer organizations represent the most extensive source of response resources in an
emergency. They can provide caring and knowledgeable assistance in support of emergency response and
recovery operations. Executive Order S‐04‐06 designates California Volunteers as the lead agency for the
coordination of volunteers in disaster response and recovery. Following a disaster, volunteer agencies
continue to provide services for their constituents as well as for the governmental agencies that might need
their unique services.
The American Red Cross (ARC) provides disaster relief to individuals and families and emergency mass care
in coordination with government and private agencies. It receives its authority from a congressional charter
that cannot be changed by state or local emergency plans and procedures. In providing its services, the
ARC will not duplicate the programs of other public or private welfare agencies, nor will it assume financial
responsibility for its actions.
Community Emergency Response Team (CERT) is a program to train and organize localized citizen disaster
response groups. CERT programs are started by communities or neighborhoods with the intent of 1)
facilitating better community preparedness for life threatening hazards and 2) providing response within
their community should there be a disaster. CERT programs serve in more than 2,200 communities
nationwide, over 300 of which are in California communities. Following is a link to a directory of California
CERTs: http://www.citizencorps.gov/cc/CertIndex.do?reportsForState&cert=&state=CA
California also has an extensive system of Fire Safe Councils, which are 501(c)3 nonprofit organizations
involving thousands of citizens as well as corporate partners. Activities include community outreach and
education, hazardous fuel assessment, community wildfire protection planning, and community chipping
projects.
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The California Animal Response Emergency System (CARES) for preparedness, response and recovery of
animal‐related needs during a disaster is led by the CARES Steering Committee. The committee is
comprised of both government and non‐government organizations which function as a network to provide
services for animals during emergencies. The CARES Steering Committee charter and more about the
CARES program can be found at: http://cal‐cares.com/about/steering‐committee/.
For more information on private sector disaster mitigation and emergency management programs, see
Annex 2, Guide to California Hazard Mitigation Laws, Policies and Institutions.

3.2 STATE CAPABILITY ASSESSMENT
The State of California has a history of successfully implementing hazard mitigation through a process of
legislation, program development, and project implementation. This history demonstrates the state’s
enhanced capability to implement state‐level hazard mitigation programs that are effective and, in many
ways, state of the art. Examples include:





CAL FIRE’s Fire Planning Framework, which has become a national template for fire planning
Caltrans’ Bridge Seismic Retrofit program, which has been highly successful (with more than $14 billion
spent or committed to retrofitting bridges throughout the state)
The Department of Water Resources Flood Protection Corridor Program (FPCP), which provided $70
million for primarily non‐structural flood management projects that include wildlife habitat
enhancement and/or agricultural land preservation
Chapter 31F – Marine Oil Terminals (California Code of Regulations, Title 24, Part 2, California Building
Code) written and enforced by the State Lands Commission and designed to prevent oil spills at marine
oil terminals by establishing engineering standards – structural, electrical, and mechanical – for these
facilities.

Additionally, the California Earthquake Authority, an instrumentality of the state, will soon offer financial
incentives through a statewide residential earthquake retrofitting program. See Progress Summary 5.H in
Section 5.2.4.1 for more details on this program.

3.2.1 LEGAL FOUNDATIONS OF STATE CAPABILITY
The preceding section provides a general summary of the laws, policies, and institutions underlying the
state’s capability in implementing hazard mitigation. Together they establish the underlying framework for
the state’s policies related to hazard mitigation and disaster management and form the core of the state’s
capabilities. To more fully understand the legal foundations of the state’s capability, it is useful to examine
federal and State of California laws and programs described in further detail in Annex 2, Guide to California
Hazard Mitigation Laws, Policies and Institutions. Some are also described in greater detail in this chapter
in Section 3.3.1 (Legal Foundations of Local Government Capability) and Section 3.3.2 (Role of California
Planning and Building Codes), and in Chapters 4 through 6.

3.2.2 LEVELS OF STATE CAPABILITY
The state’s efforts at implementing hazard management can be viewed as being effective at three levels:
state legislation, state‐level implementation, and local level implementation of state priorities.

State Legislation
State legislation related to hazard mitigation has been, for the most part, hazard‐specific. Most legislation
is the result of disaster events in which specific vulnerabilities were highlighted.
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Examples of these laws include the Dam Safety Act, Field Act, Alquist‐Priolo Earthquake Fault Zone Mapping
Act, Unreinforced Masonry Building Law, Essential Services Building Seismic Safety Act, Seismic Hazards
Mapping Act, and statutes forming the California Earthquake Authority. Many of these have resulted from
recommendations by special commissions formed following a disaster. The legislative aspect of California’s
approach to hazard mitigation is responsive, focused, and effective.
Additional information on over 30 laws forming a foundation for emergency management and hazard
mitigation in California may be found in Annex Section 2.10 and Annex Table 2.C in Annex 2. A variety of
additional laws and programs responding to mitigation needs for specific hazards (earthquake, wildfires,
and floods) are documented in Appendices T through W.

State Level Implementation
Implementing state‐level legislation has been an effective part of the state’s approach to hazard mitigation.
The state has expended tens of billions of dollars on seismic, fire, and flood hazard mitigation. Some of
these efforts include the State Water Project, Bridge Retrofit Program, earthquake mitigation pilot projects,
residential seismic retrofit program, and several fire hazard management programs.
The state has certain direct oversight authority over specific forms of hazard mitigation involving land use.
For example, the California Coastal Commission (CCC) administers the California Coastal Act, which provides
for long‐term protection of California’s 1,100 miles of coastline. Along with the Bay Conservation and
Development Commission (BCDC) and the State Coastal Conservancy, the CCC administers the California
Coastal Management Program.
Unique in the U.S., the California Coastal Act, administered by the California Coastal Commission and local
jurisdictions or entities with certified Local Coastal Programs, Port Master Plans, Long‐Range Development
Plans or Public Works Plans, provides for the protection and enhancement of California’s coast and ocean
for present and future generations. It does so through careful planning and regulation of environmentally‐
sustainable development, rigorous use of science, strong public participation, education, and effective
intergovernmental coordination.
Section 30253 of the California Coastal Act requires that new development minimize risks to life and
property in areas of high geologic, flood, and wildfire hazard. Development must assure stability and
structural integrity, and not create or contribute significantly to erosion, geologic instability, or destruction
of the site or surrounding area or in a way requiring construction of protective devices that substantially
alters natural landforms along bluffs or cliffs.
Additionally, Section 2697 of the Seismic Hazard Mapping Act requires that cities and counties condition
approval of subdivision plans and the issuance of building permits on approved seismic hazard
investigations and plans to mitigate identified hazards. This requirement induces sustainable mitigation in
that it affects all future construction within designated zones. Section 2699 requires cities and counties to
take into account seismic hazards zones when preparing the safety element (and other elements which
must be consistent with the safety element according to state law) of their general plans, and when
adopting and revising land use planning and permitting ordinances.

Local‐Level Implementation of State Priorities
State efforts to implement hazard mitigation at both the state and local level are complicated. State laws
that strengthen building codes and standards and their enforcement have been effective in that California
arguably appears to have experienced substantially less damage than had such regulations not been
adopted. This especially seems to be the case for earthquakes. Local governments may adopt amendments
enhancing minimum requirements of the California Building Code.
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California law also stipulates mandatory local hazard mitigation requirements, such as adoption of general
plan safety elements and adherence to the requirements of the Earthquake Fault Zone Mapping Act and
Seismic Hazards Mapping Act. On the other hand, encouraging local governments to voluntarily initiate
hazard mitigation efforts is difficult.
California periodically suffers severe budget challenges and has recently experienced an extreme budget
crisis from which it is only beginning to recover. Funding is often scarce for activities not driven by
immediate need. On the other hand, a major area of opportunity exists to realize benefits of locally
initiated and implemented hazard mitigation strategies and actions. This is why one of the state’s hazard
mitigation priorities is reflected in Goal 4 (promote hazard mitigation), Objective 1: “Encourage all cities,
counties, special districts, councils of governments, and tribal organizations to develop, adopt, and
implement a Local Hazard Mitigation Plan integrated with local general plan safety elements, local coastal
plans, facilities master plans, and other local plan initiatives.”

3.3 LOCAL GOVERNMENT CAPABILITY ASSESSMENT
The Disaster Mitigation Act of 2000, through 44 CFR Parts 201 and 206, requires that the state mitigation
strategy include a general description and analysis of the effectiveness of local mitigation policies,
programs, and capabilities. While California cities and counties are separate autonomous subdivisions of
state government, state law, policies, and programs have a substantial influence on local land use and
hazard mitigation activities. The California Government Code (Sections 65000 et seq.) contains many of the
laws regulating land use planning including general plans, specific plans, subdivisions, and zoning. The state
is seldom directly involved in local land use decisions. These have been delegated to the city councils and
county boards of supervisors. Local decision‐makers adopt their own land use policies based on the state
laws and approve individual development projects based on these policies.

3.3.1 LEGAL FOUNDATIONS OF LOCAL GOVERNMENT CAPABILITY
State law is the foundation for local government in California. Local governments include cities, counties,
and special districts. Their powers are determined both by the State Constitution and by state legislation.
All units of local government have powers to undertake hazard mitigation planning and projects.

Cities and Counties
Cities and counties are distinct and independent political entities with separately elected governing boards.
State law requires each city and county to adopt “a comprehensive, long‐term general plan for [its] physical
development.”
Through general plans, local jurisdictions document official decisions and future strategies regarding the
location of housing, business, industry, roads, parks, and other land uses; protection of the public from
environmental hazards; and conservation of natural resources. Each city and county formally adopts its
own general plan and develops implementing regulations, including zoning ordinances, subdivision
ordinances, and building codes.
Cities and counties are obligated by law to confer with adjoining jurisdictions when considering adoption or
amendment of a general plan and regulatory ordinances. However, there is no requirement that adjoining
cities or counties have identical, or even similar, plans and ordinances.

Special Districts
Special districts are local government units with separate taxing authority and their own elected governing
boards, formed to address specific issues such as fire protection, geologic hazard abatement, and flood
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control. In California there are more than 4,000 special districts comprising a variety of geographic areas
and functions.
According to the California Special Districts Association (http://www.csda.net/home ), “Special districts are
a form of local government created by a local community to meet a specific need. Inadequate tax bases
and competing demands for existing taxes make it hard for cities and counties to provide all the services
their citizens’ desire. When residents or landowners want new services or higher levels of existing services,
they can form a district to pay for and administer them.”
Cities and counties can jointly form special districts and joint powers authorities to address specific issues.
Examples include the Sacramento Area Flood Control Agency (SAFCA), a regional flood control district with
taxing authority (www.safca.org); and the Association of Bay Area Governments (ABAG)
(www.abag.ca.gov), a joint powers authority functioning as a regional planning advisory body.

Land Conservancies
Supplementing local governments are other quasi‐public organizations undertaking hazard mitigation and
environmental protection functions. Land conservancies can become landholders with the goal of
preserving the natural environment, which may also have hazard mitigation benefits. Land with flood or
geologic hazard issues may be kept out of development through the purchase of the land for open space or
the land’s development rights. For example, federally sponsored resource conservation districts perform
such functions. The Nature Conservancy is a land conservancy that has worked on more than 100 projects
and preserves in California since its founding in 1958, although many of its projects are now managed by
other organizations (http://nature.org/wherewework/northamerica/states/california/preserves/).

3.3.2 ROLE OF CALIFORNIA PLANNING AND BUILDING CODES
As discussed above, and at greater length in Annex 2, Guide to California Hazard Mitigation Laws, Policies
and Institutions, general plans and local building, fire, and other codes must be adopted by all California
cities and counties. Special districts do not adopt such plans or codes but are generally obligated to follow
those of the city or unincorporated area in which they are located.

General Plan Requirements
Every city and county in the state must adopt a general plan for the physical development of the county or
city and any land outside its boundaries that bears relation to its planning. The general plan offers many
opportunities for local agencies to identify, plan for, and mitigate local hazardous conditions such as flood,
fire, and geologic events. The legislative body of each city (city council) and county (board of supervisors)
adopts zoning, subdivision, and other ordinances to regulate land use and implement general plan policies.
The general plan must cover a local jurisdiction’s entire planning area and address the broad range of issues
associated with the city’s or county’s development. The law also requires that general plans include seven
elements: land use, circulation, housing, open space, conservation, scenic highways, and safety. The safety
element (and other elements which must be consistent with the safety element according to state law)
identifies hazard mitigation policies to guide local decisions related to zoning, subdivisions, and entitlement
permits. All elements of a general plan, whether mandatory or optional, must be consistent with one
another. Each element’s data, analyses, goals, policies, and implementation programs must be consistent
with and complement one another. Since general plan law requires all elements to be consistent with each
other, requirements of the safety element must align with guidance provided in each of the other elements.
One example of this alignment is the required consistency between hazards shown in safety element maps
and allowed zoning shown in land use element maps. Zoning defined in land use element maps must take
into account hazards defined in safety element maps.
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The state legislature has declared that decisions involving the future growth of the state, most of which are
made and will continue to be made at the local level, should be guided by an effective planning process,
including the local general plan. It has also declared that the state’s land is an exhaustible resource, not just
a commodity, and is essential to the economy, environment, and general well‐being of the people of
California.
A local government’s general plan acts as a “constitution” for future development, bridging the gap
between a community’s values, vision, and goals, and physical development actions, such as the subdivision
of land and public works projects. Information found in the general plan underlies most local land use
decisions.
The California Planning and Zoning Law and the Subdivision Map Act require all cities and counties to adopt
specific plans and other regulations to implement the general plan. Counties and general law cities are also
required to have zoning and specific plans that are consistent (not in conflict) with the general plan.
Moreover, the Subdivision Map Act also requires land subdivision to be consistent with the general plan.
Many jurisdictions have written hazard mitigation provisions into local zoning, subdivision, and
environmental assessment ordinances and codes for reference in routine project review. Examples of
commonly applied zoning and subdivision regulatory approaches to new developments in naturally
hazardous areas include:









Transfer of allowable density from hazardous parts of a site to safer areas
Restriction of residential densities, reducing the numbers of structures at risk
Enforcement of building setbacks from flood, landslide, and fault zones
Adoption of slope‐density formulas to limit the number of dwellings on hillsides
Modification of parcel boundaries and street locations to avoid hazardous areas
Requirement of multiple access points for emergency access and evacuation
Provision of adequate street widths for two‐directional movement in an emergency
Assurance of sufficient water pressure for adequate fire flows

California legislation reinforces these practices through the 2003 General Plan Guidelines (currently being
updated) prepared by the California Governor’s Office of Planning and Research (OPR). The General Plan
Guidelines encourage best practices and also emphasize consideration of each local general plan within its
regional context. For example, OPR encourages local governments to coordinate planning issues that
transcend artificial city or county boundaries. Wildfire, flooding, and air pollution are examples of hazards
that can cross jurisdictional boundaries.
The role of OPR is not to regulate local government planning, but to provide cities and counties with
planning assistance and resources. OPR prepares numerous publications on a variety of planning topics and
provides advice and assistance to local planners by phone and email. Additionally, OPR maintains a
database on the status of city and county general plans and posts the information (www.calpin.ca.gov).
For more information regarding the detailed provisions of general plan and related laws, see Annex 2,
Guide to California Hazard Mitigation Planning Laws, Policies and Institutions.

Building and Fire Codes
Building and fire codes adopted under the state’s laws have created a solid foundation for mitigating
impacts of floods, fire, earthquakes, and other natural hazards in new development.
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Applicable Regulatory Agencies
Building and fire codes are usually enforced by city and county staff, including building inspectors, fire
department personnel, and sometimes law enforcement officers. Cities and counties review detailed plans
for new construction for conformance with state building, fire, mechanical, and plumbing codes. Local code
enforcement agencies arbitrate disputes concerning portions of facilities involved in repairs or upgrades
and are tasked with making final decisions on such matters. According to California Health and Safety Code
Section 16006, the “enforcement agency” means the agency of a city, city and county, or county
responsible for building safety within its jurisdiction. The Division of the State Architect (DSA), within the
Department of General Services, is the review agency for the design and construction of public K‐12 school
facilities in California and state‐owned and state‐leased essential services facilities.
Under the National Earthquake Hazards Reduction Program, the California Geological Survey and the U.S.
Geological Survey jointly prepare periodic updates of the seismic zone maps for inclusion in the earthquake
provisions for model building codes. These agencies operate strong‐motion programs that record and
analyze the response of engineered structures during earthquakes that form a basis for improved building
codes.
Other state agencies with code development and/or regulatory authority include the Office of Statewide
Health Planning and Development for hospitals, the Department of Housing and Community Development
for mobile homes, the Department of Water Resources for construction in areas protected by the facilities
of the Central Valley Flood Protection Plan, the State Lands Commission for engineering standards for
marine oil terminals, and the Building Standards Commission.

Applicable State Building Codes
For new buildings, state and local governments enforce the California Building Standards Code (CBSC) which
includes earthquake safety provisions from the 2012 International Building Code. Local government
building departments also use the 2010 California Building Code which will be superseded by the 2013
California Building Code that will take effect in 2014.
Previously, on August 16, 2010, the California Building Standards Commission adopted the Prescriptive
Provisions for Seismic Strengthening of Cripple Walls and Sill Plate Anchorage of Light Wood‐Frame
Residential Buildings into the 2010 and 2013 California Existing Building Code. This action has helped guide
seismic retrofitting of existing homes in a systematic manner.

Applicable State Fire Codes
Updated fire codes developed to increase fire resistance in buildings and homes across California took
effect in January 2011. The codes, which are enforced by CAL FIRE’s Office of the State Fire Marshal (OSFM)
and fire and building departments throughout the state, bring California in line with the 2012 International
Building, Fire, and Residential Code. The new codes were adopted by the California Building Standards
Commission and will increase fire safety and awareness in communities throughout California. A portion of
the newly adopted codes focus on regulations for homes built in the wildland‐urban interface in order to
make them more ember resistant, increasing structure survivability. Additional amendments relate to tire
storage, dry cleaning, and automatic extinguishing systems.
A key component in the 2013 fire code adoption is the addition of residential fire sprinklers in all new one‐
and two‐family and townhome construction projects. For many years, installation of fire sprinkler systems
has only been required in office buildings and multi‐family dwellings, like apartments. These sprinkler
systems are proven to save lives and extinguish fires. More than 100 jurisdictions in California already have
a local residential fire sprinkler ordinance.
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For more information about fire and building codes, visit the CAL FIRE – OSFM website:
http://osfm.fire.ca.gov
Local fire safety requirements are governed by state laws established through the legislature and
administered through the State Fire Marshal and the California Department of Forestry and Fire Protection,
depending upon location. Fire safety enforcement is an important part of local hazard mitigation.

3.3.3 STATE ACTIONS SUPPORTING LOCAL CAPABILITY
Through its Local Hazard Mitigation Plan (LHMP) program, Cal OES assists local governments in identifying
those measures most effective for hazard mitigation. The LHMP program has held workshops and assists
local communities in developing their hazard mitigation plans.
The state also has adopted statewide regulations requiring hazard mitigation at the local level. Examples
include the International Building Code, which requires local governments to adhere to certain building
standards in local development; the Alquist‐Priolo Earthquake Fault Zoning Act; the Seismic Hazards
Mapping Act; defensible space provisions of the Public Resources Code and the Model Floodplain
Management Ordinances. (http://www.water.ca.gov/floodmgmt/lrafmo/fmb/fas/nfip/guidelines.cfm)
State agencies also work with local governments to enhance local hazard mitigation efforts. CAL FIRE works
closely with local governments in the development of mitigation policies that affect State Responsibility
Areas for fire protection. The Department of Water Resources (DWR) works with FEMA and local
governments in administration of the NFIP. Cal OES works closely with local governments in developing
emergency plans. Prior to 2006, the California Seismic Safety Commission monitored progress of
unreinforced masonry earthquake hazard mitigation in jurisdictions in high seismic areas of California. Also,
the Natural Hazard Disclosure Act promotes mitigation by requiring hazard disclosures in local real estate
transfers.

3.3.4 FOSTERING LOCAL GOVERNMENT CAPABILITY
In the current budgetary environment, most local governments are faced with serious financial constraints,
yet it is clear that communities that make a commitment to community safety are able to propose, develop,
and implement hazard mitigation strategies.
Many California communities have participated in the federal Hazard Mitigation Grant Program and the
Flood Mitigation Assistance Program. These communities understand the value of hazard mitigation. It is
expected that as the state’s Local Hazard Mitigation Plan program matures, more communities will
participate. This will increase the capability of local communities to plan, develop, and implement effective
hazard mitigation strategies.
The Local Hazard Mitigation Plan program creates an opportunity for further analysis. Review of Local
Hazard Mitigation Plans (LHMPs) in the future will be integral to a more complete analysis of the
effectiveness of local hazard mitigation strategies. Where communities have developed LHMPs,
effectiveness can more readily be assessed through monitoring of progress in subsequent updates.
As mentioned in Chapter 2, a comparative assessment of FEMA‐approved LHMPs in California was initially
developed in the 2007 SHMP. Preliminary recommendations for improving plan quality together with a
detailed assessment of LHMPs reviewed were published in December 2008 in a report to Cal OES entitled
“Local Hazard Mitigation Planning in California: A Report on the Implementation of LHMPs under DMA
2000”. Findings from subsequent reviews were presented in Annex 4 of the 2010 SHMP – California Local
Hazard Mitigation Plan Status Report, and were updated for the 2013 SHMP, confirming continuation of
similar trends and characteristics (see Annex 5 of the 2013 SHMP).
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Cal OES meanwhile has made progress toward improvement of local government hazard mitigation
planning capability through a new LHMP Training Program initiated in 2010. Additionally, to enhance local
mitigation planning capability Cal OES, together with other entities, in late 2011 launched MyPlan, an online
GIS hazards Internet Mapping Service (IMS). A benefit of MyPlan is the provision of convenient single‐
source access to GIS hazards maps otherwise only available through multiple separate sources. Using these
maps, communities can prepare or update their LHMPs, general plan safety elements (and all elements of a
general plan, whether mandatory or optional, must be consistent with one another), or Local Coastal
Programs (LCPs).
Cal OES has made progress toward improvement of local government hazard mitigation planning for
animals through a statewide survey conducted in 2013. The survey assessed local government’s level of
animal emergency preparedness through series of inquiries into the government’s written plans, existing
MOUS/MOAs, mutual aid agreements, supply caches, training and exercises, and gaps. Cal OES also
fostered the creation of a website for local animal emergency planners to utilize when forming plans:
www.cal‐cares.com
An assessment of the most recent FEMA‐approved LHMPs for the 2013 SHMP is summarized in Chapter 2
and presented in greater detail in Annex 4, California Local Hazard Mitigation Plan Status Report.

3.4 TYPES OF STATE MITIGATION STRATEGIES
Strategies for mitigating hazards can be viewed from two perspectives. One is to view mitigation strategies
as either direct or indirect. The other is to view them as either mandatory or voluntary.

3.4.1 DIRECT VS. INDIRECT STRATEGIES
Direct strategies are those directly protecting life, property, and the environment, such as physical
measures to improve survivability of structures. Examples include:




Designing structures during initial development or through a retrofit process to resist destructive
forces, as in bolting walls to foundations to better withstand earthquakes
Elevating houses to reduce impacts of flooding
Using asphalt and clay tile roofing to reduce ignition from windblown embers

Indirect mitigation strategies are those that do not make physical changes but facilitate direct mitigation
actions by others. They include education, public information, community outreach, and safety campaigns
that motivate self‐help action.
An example of combined direct and indirect strategies is the Seismic Hazard Mapping Act which triggers a
process that identifies hazards at the development site and induces mitigation either by improved
structural and foundation design, site remediation, or project relocation.

3.4.2 MANDATORY VS. DISCRETIONARY STRATEGIES
A more straightforward perspective is represented by viewing mitigation strategies as either mandatory or
discretionary.

Examples of Mandatory Strategies
Mandatory strategies include statutes and ordinances stimulating uniform mitigation action. Examples of
mandatory strategies include:


State mandates
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Local regulations and ordinances
Restrictions on property use: These limit or avoid development on hazardous land. Examples include
restrictions on building across active faults, on landslide areas, or in floodways
Construction of protective measures: These are usually tax‐supported and keep destructive forces away
from communities or structures. Examples include levees, drainage channels, and firebreaks

The essential outcome of mandatory mitigation is general compliance with zoning ordinances or building
codes for new development or alterations to existing buildings. Property owners, builders, investors, and
other stakeholders cannot choose whether or not to comply.
Mandatory strategies bear two types of cost: the direct cost of implementation and the cost of
enforcement. To justify a mandatory strategy, the cost of implementation should be less than the cost of
potential losses avoided. The additional cost of public enforcement is necessary to ensure uniform
compliance and requires staffing and budgets. Because codes, regulations, ordinances, and their reflected
standards are upgraded over time, older facilities in compliance with regulations at the time of construction
may no longer be considered reliably safe.

Examples of Discretionary Strategies
Discretionary strategies are mitigation actions taken voluntarily by individuals, businesses, and local
governments with the intent of reducing future disaster losses to homes and facilities. Examples of
discretionary mitigation actions might include retrofitting existing business facilities or investing in
improved building designs for new facilities. Strategies encouraging individuals, businesses, and local
governments to take discretionary mitigation actions might include:




Publications of advisory plans and technical manuals. An example might be the “How To” Guides
published by FEMA to assist local governments in LHMP preparation.
Education and awareness programs. These are intended to persuade people to voluntarily change their
behavior to reduce chances of loss and can either have targeted or general audiences.
Research and development. These are efforts supported by either public or private funding that
improve knowledge of hazards, vulnerabilities, and mitigation.

Frequency of disaster loss intervals can be a motivating factor for discretionary mitigation. Property and
business owners are more likely to invest in mitigation for frequently recurring disasters such as
intermittent flooding than mitigation for more damaging but infrequently occurring disasters such as
earthquakes. Earthquakes provide a less imminent reminder of the value of mitigation, leading
stakeholders to postpone mitigation investments in hopes that such disasters will not happen in their
lifetime or ownership tenure.

Evaluating Mandatory and Discretionary Strategies
Evaluation of mandatory and discretionary strategies is needed to determine their relative effectiveness
over time. Evidence to date suggests that outcomes of discretionary mitigation strategies are less certain.
Cost can be a deterrent when revenue sources are insufficient or when the potential loss reduction benefit
is not recognized by stakeholders making mitigation decisions.
For example, in 2006 the California Seismic Safety Commission reviewed local unreinforced masonry (URM)
retrofit programs and found that mandatory programs are more effective than discretionary programs (see
Table 3.A).
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Need for Combined Approach
Ultimately, a combination of mandatory and discretionary mitigation strategies is needed to bring about
substantial changes in physical environments to reduce future disaster losses. This theme is demonstrated
throughout the rest of this SHMP in relation to the legal, policy, and institutional framework identified in
Annex 2, funding sources identified in Annex 4, and the Enhanced State Mitigation Plan criteria emphasized
in Chapter 7.
Table 3.A: Unreinforced Masonry Retrofit Program Findings
Program Type
Mandatory
Strengthening

Voluntary
Strengthening

Notification Only

Other

Summary
These programs require owners to strengthen or otherwise reduce risks in their
buildings within times prescribed by each local government. Time schedules vary
and generally depend on the number of building occupants. Programs are based on
the City of Los Angeles’ Division 88 ordinance (LA, 1981), which is also the historical
basis for the International Existing Building Code Appendix Chapter 1 (ICC, 2012) and
the Seismic Safety Commission’s Recommended Model Ordinance (CSSC, 1995).
Triggers for the model ordinance were developed in 1991 in cooperation with the
California Building Officials. This is the most effective program type.
These programs establish seismic retrofit standards and require owners to evaluate
the seismic risks in their buildings. Owners then write publicly available letters to
their local governments indicating when they intend to retrofit (CSSC, 1990). This
type of program is somewhat more effective than “Notification Only” (see next
program type).
Under these programs, local governments write letters to owners stating that their
building type has been known to perform poorly in earthquakes. This is typically the
least effective type of program.
Most jurisdictions have adopted more
comprehensive measures than this.
Other programs are variations of the above with unique requirements and
effectiveness. Some cities, for example, require owners to post placards on
unreinforced masonry buildings that warn occupants and passersby of earthquake
risks. In general, placarding has not proven to be an effective motivation for owners
to retrofit.

Source: CSSC Report, Status of the Unreinforced Masonry Building Law, 2006

3.5 STRATEGIES ENHANCING STATE‐LOCAL MITIGATION CAPABILITIES
The 2013 SHMP includes vision, mission, goals, and objectives statements within a broader strategic
framework that identifies the basis for setting mitigation priorities and using state and local capabilities to
achieve outcomes that are consistent. The 2013 SHMP maintains and provides for continued progress on
the following eight key strategies for action established by the 2007 SHMP and continued through the 2010
SHMP:
1.
2.
3.
4.
5.
6.
7.
8.

Adopt legislation formalizing California's comprehensive mitigation program
Strengthen inter‐agency coordination actions, including state and local linkages
Broaden public and private sector mitigation linkages
Set targets for measuring future action progress
Enhance data systems and GIS modeling
Establish a mitigation registry for communicating progress
Expand mitigation project loss avoidance tracking through the SMART system
Connect mitigation planning with regional planning
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Note that these strategies are overlapping and mutually reinforcing. Along with other mitigation actions
identified in Chapters 5 through 7, these are supported by further progress descriptions identified in the
Appendix L, Comprehensive Multi‐Agency Mitigation Action Matrix. The following is a progress description
for the eight strategies for action.

3.5.1 ADOPT LEGISLATION FORMALIZING MITIGATION PROGRAM
The framework for California's comprehensive mitigation program consists of a combination of actions
taken by multiple stakeholders over time. These include:







Executive orders requiring state agencies to work with each other and with the private sector on
mitigation
Legislative mandates directing state and local agencies to plan and undertake mitigation
Voter approvals of major mitigation funding through bond elections
Ongoing updating of risk assessments through statewide single‐hazard plans
Structural and non‐structural mitigation actions taken by state agencies and commissions
Regional agency coordination

Assembly Bill 2140
Assembly Bill (AB) 2140 (2006) provided post‐disaster financial incentives for cities and counties that adopt
their Local Hazard Mitigation Plans as part of general plan safety elements. Among other things, this bill:
1.
2.
3.

Authorized cities and counties to adopt Local Hazard Mitigation Plans prepared under the terms of
DMA 2000 as part of their mandated general plan safety elements.
Authorized the legislature to provide to such cities or counties a state share of local costs exceeding 75
percent of total state‐eligible post‐disaster costs under the California Disaster Assistance Act.
Required Cal OES to give preference for grant fund assistance for developing and adopting an LHMP to
local jurisdictions that had not adopted such a plan.

Implementation of AB 2140 has held out promise of several benefits including: 1) a widened number of
jurisdictions preparing LHMPs synchronized with general plan safety elements, 2) provision of new
opportunities for linking state and local policies related to development in hazard‐prone areas, and 3)
greater support for local governments seeking to reconcile tensions between development pressure and
safe land use planning practices.
Progress Summary 3.A: AB 2140 Implementation
Progress as of 2013: Since it went into effect in 2007, AB 2140 has enabled cities and counties to qualify for
special post‐disaster funding periodically available under the California Disaster Assistance Act. Following
publication of the 2010 SHMP, certain key cities and counties such as San Francisco and Santa Barbara
County have formally jointly adopted their LHMPs with the safety elements of their general plans. Such
jurisdictions will benefit from post‐disaster financial incentives built into AB 2140. Other jurisdictions are
encouraged to follow suite.

State Flood Management Initiatives
California voters have approved billions of dollars in bonds over the years to finance various critical
infrastructure improvements and retrofit projects. A November 2006 bond election resulted in provision of
$4.9 billion of levee repair funding. The 2006 levee bond election led to formation of the Department of
Water Resources’ Delta Risk Management Strategy (DRMS) program and to initiation of a comprehensive
flood mitigation program in the Central Valley. In 2008 the Delta Vision Report prepared by a blue ribbon
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commission was published. It identified a long‐term plan and program for managing Delta levee, water
supply and use, and environmental issues, as well as a wide range of flood management projects.
For a full discussion of the status of recent flood management initiatives, see Chapter 5, Section 5.3.6.

Flood Hazard Mitigation Legislation
The successful bond election of 2006 was followed in October 2007 by passage of a major flood legislation
package supporting integration of local land use planning with state floodplain mitigation actions. The
primary bill was AB 162, which among other things required cities and counties to:





Employ the land use element to identify and annually review areas subject to flooding identified by
floodplain mapping prepared by FEMA or the Department of Water Resources
Identify in the conservation element rivers, creeks, streams, flood corridors, riparian habitat, and land
that may accommodate floodwater for purposes of storm water management
Establish in the safety element (and other elements which must be consistent with the safety element
according to state law) a set of comprehensive goals, policies, and objectives for protection of the
community from unreasonable risks of flooding
Review and identify in any updated housing element new flood hazard information that was not
available during the previous revision of the safety element (and all elements of a general plan,
whether mandatory or optional, must be consistent with one another)
Progress Summary 3.B: Flood Mitigation Handbook

Progress as of 2013: A handbook for local implementation of AB 162 and other 2007 flood legislation, titled
“Implementing California Flood Legislation into Local Land Use Planning: A Handbook for Local
Communities,” prepared by the Department of Water Resources was distributed to cities and counties
throughout the state in late 2010. The handbook functions as a supplement to the OPR 2003 General Plan
Guidelines. Cities and counties are mandated by AB 162 and the related legislation to follow requirements
regarding general plan preparation and other local planning matters. The flood legislation handbook will
help them in establishing compliance with the new law.
The handbook can be found at:
www.water.ca.gov/LocalFloodRiskPlanning/

Central Valley Flood Protection Plan
Additional provisions of AB 162 were included for cities and counties within a specific area within the
boundaries of the Sacramento‐San Joaquin Drainage District. These provisions were included in
conjunction with related provisions in companion bill Senate Bill SB 5 (2007) which sought to address
problems of flooding in the Central Valley by directing the California Department of Water Resources (DWR)
and the Central Valley Flood Protection Board to prepare and adopt a Central Valley Flood Protection Plan
(CVFPP) by mid‐2012. The purpose of the CVFPP was to improve flood management in areas receiving flood
protection from existing facilities constructed under the State Plan of Flood Control.
SB 5 (2007) mandated that cities and counties within the boundaries of the Central Valley Flood Protection
District amend their general plans and zoning to be consistent with the Central Valley Flood Protection Plan
prepared by the Central Valley Flood Protection Board, and to deny subdivisions within flood hazard zones
where flood protection is not provided or planned. Another bill, AB 70, provided generally that following
the failure of a state flood control project a city or county may be required to assume a fair and reasonable
share of the increased flood liability caused by its unreasonable approval of developments.
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Progress Summary 3.C: Central Valley Flood Protection Plan Consistency
Progress as of 2013: In 2012, major action was taken by the Sacramento‐San Joaquin Drainage District to
adopt the Central Valley Flood Protection Plan (CVFPP). In related action, the legislature passed SB 1278
(2012) and AB 1965 (2012) which extended the time originally provided by SB 5 (2007) for localities to make
their general plans consistent with the CVFPP. Among other things, these bills 1) established a July 2013
deadline for the Department of Water Resources (DWR) to complete 200‐year floodplain mapping within
this area, 2) allowed cities and counties in this area to take up to two years after July 2013 to amend their
general plans to be consistent with the CVFPP together with a year beyond that to amend their zoning, 3)
required amended city and county general plans to include data and analysis contained in the CVFPP and
other flood hazard zones mapping, and 4) required cities and counties after July 2016 to make findings
related to urban flood protections levels using criteria developed by DWR. For more detailed information
regarding SB 1278 see Section 5.3.5.2.

Related Environmental Legislation
In November 2009, California legislation known as the Delta Reform Act was passed to address water
supply reliability and Delta ecosystem health. The act, effective February 3, 2010, culminated in the
creation of the Delta Stewardship Council (DSC) to achieve the state‐mandated coequal goals for the Delta.
The DSC’s coequal goals are: 1) providing a more reliable water supply for the state and 2) protecting,
restoring and enhancing the Delta ecosystem.
Progress Summary 3.D: The Delta Plan
Progress as of 2013: The Delta Plan is a long‐term integrated management plan for the Delta that includes a
management structure to foster coordination among multiple state and local agencies involved in the area
and new rules to help achieve the coequal goals of water supply reliability and Delta ecosystem restoration
and enhancement. The Delta Stewardship Council voted unanimously to adopt the Delta Plan in May 2013.
The plan will become legally enforceable pending approval by the state Office of Administrative Law and
filing with the California Secretary of State. For more information on the Delta Stewardship Council and the
Delta Plan visit: http://deltacouncil.ca.gov.

Fire Hazard Legislation
Public Resources Code Sections 4201 through 4204 and Government Code Sections 51175 through 51189
direct the California Department of Forestry and Fire Protection (CAL FIRE) to map areas of significant fire
hazards based on fuels, terrain, weather, and other relevant factors. Referred to as Fire Hazard Severity
Zones (FHSZs), these areas define the application of various mitigation strategies to reduce risk associated
with wildland fires. Additionally, wildland urban interface (WUI) zones in unincorporated county areas,
known as State Responsibility Areas (SRAs), were updated in 2007 when the Board of Forestry adopted
revised Fire Hazard Severity Zones (FHSZ) for SRAs covering a total of over 31 million acres.
Government Code Sections 51175 and 51178 describe CAL FIRE’s responsibility for adopting and
implementing Fire Hazard Severity Zones (FHSZ) in WUI zones in State Responsibility Areas (SRAs) and in
incorporated city areas, known as Local Responsibility Areas (LRAs). CAL FIRE has worked with local
agencies to refine implementation of “Firesafe” regulations in Very High Fire Hazard Severity Zones
(VHFHSZ).
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Progress Summary 3.E: Senate Bill 1241 Wildfire Legislation
Progress as of 2013: Senate Bill SB 1241 (2012) is a bill requiring local governments in State Responsibility
Areas (SRAs) and Very High Fire Hazard Severity Zones (VHFHSZ) to 1) update their general plan safety
elements (and all elements of a general plan, whether mandatory or optional, must be consistent with one
another) to recognize specific wildfire risks in such areas, 2) adopt special findings when approving
subdivisions in such areas, and 3) use wildfire safety guidelines and California Environmental Quality Act
(CEQA) initial study wildfire hazards checklist updates issued by the Governor’s Office of Planning and
Research (OPR) when those become available. For further information on the details and implications of
implementation of SB 1241 see Chapter 5, Section 5.4.4.1.

3.5.2 STRENGTHEN INTER‐AGENCY COORDINATION
Coordination among state and federal agencies is essential both for preparing the 2013 SHMP and
implementing it successfully. A major step forward in coordination during the preceding 2010 SHMP
planning cycle was formal consolidation of the former Governor’s Office of Emergency Services (OES) and
the California Governor’s Office of Homeland Security (OHS) into a single, Cabinet‐level agency. This was
followed by renaming the consolidated agency with the prior title of the California Governor’s Office of
Emergency Services (now known as Cal OES), as of July 1, 2013. The benefit of this reorganization was the
added focus on the relationship between Cal OES and the executive power of the Governor, giving Cal OES
clearer authority to act on the Governor’s behalf during emergencies.

Federal‐State Coordination
In addition, federal‐state coordination is facilitated through various formal and informal ad hoc consultation
processes, including catastrophic event preparedness planning that has examined the role of mitigation in
easing response and recovery requirements, as well as federal‐state coordination related to emerging
mitigation issues involving tsunamis, levee failure, flood hazards, and extensive fires in wildland‐urban
interface (WUI) areas.

Restructuring the SHMT
At the heart of this federal‐state coordination is the State Hazard Mitigation Team (SHMT), restructured
during the 2010 SHMP cycle into four working groups:





Cross‐Sector Communications and Knowledge Sharing Working Group
Mitigation Progress Indicators and Monitoring Working Group
Geographic Information Systems Technical Advisory Working Committee (GIS TAWC)
Land Use Mitigation Working Group

Comprised of over 80 agencies and related organizations having responsibility for state‐mandated hazard
mitigation activities, the SHMT has been instrumental in implementation of the 2010 SHMP and parallel
development of the 2013 SHMP through contributions of substantial new information about public and
private sector hazard mitigation initiatives.
As summarized in Chapter 1, the SHMT met continuously as a whole from 2009 through 2011, and again
from January 2013 through the present, to provide information regarding new laws, hazard conditions, and
mitigation actions taken during the past three years. Through the four working groups, the SHMT carried
out a variety of functions related to implementation the 2010 SHMP. The following section details some of
these activities.
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Progress Summary 3.F: SHMT Working Group Initiatives
Progress as of 2013: The State Hazard Mitigation Team (SHMT) was strengthened through formation of
four strategic working groups meeting on ongoing implementation of the 2010 SHMP. As detailed further
below, the Cross‐Sector Communications and Knowledge‐Sharing Working Group examined messaging and
communications challenges across public and private sector organizational boundaries; the Mitigation
Progress Indicators and Monitoring Working Group explored methods for enhancing mitigation progress
tracking; the Geographic Information Systems Technical Advisory Working Committee (GIS TAWC) met with
the Natural Resources Agency and other groups to launch MyPlan, an Internet Mapping Service (IMS)
designed to provide local governments convenient single‐access for GIS hazards mapping otherwise only
available on multiple sites; and the Land Use Mitigation Working Group explored further issues of regional‐
local mitigation planning coordination. In addition, separate ad hoc working and advisory groups were
formed to guide the preparation of the Adaptation Planning Guide and the California Vital Infrastructure
Vulnerability Assessment (Cal VIVA) projects. Details of the strategic working group and the GIS TAWC
recommendations are found below.

State‐Local Coordination
Continuing assessment of LHMPs of cities, counties, and special districts has paralleled the SHMT process.
Each agency on the SHMT represents a potential link between state and local government. Most state
agencies have long‐established relationships with emergency managers, city managers, county
administrative officers, and other local government officers.
Since adoption of the 2007 SHMP, California has made significant progress in coordination of state and local
hazard mitigation planning. Cal OES is interacting with the SHMT and local governments to more closely link
hazard mitigation planning definitions, criteria, standards, and best practices between the state and local
levels. During preparation of the 2013 SHMP, 374 FEMA‐approved LHMPs were reviewed in order to
identify ways to assess and further coordinate local and state hazard mitigation planning and improve
LHMP quality. Findings regarding the 2013 LHMP review are included in Section 2.5 and Annex 5.
Progress Summary 3.G: LHMP Quality Improvements
Progress as of 2013: Under federal regulations (44 CFR 201.6), LHMPs must incorporate a plan maintenance
process for updating each plan at least once every five years. Cal OES has used findings from prior LHMP
assessments to develop guidance and training materials for local governments presented through a LHMP
Training Program initiated in 2010. LHMP training workshops have been conducted in various parts of the
state. Additionally, a major outreach effort toward improving LHMP quality launched in late 2011 is
MyPlan, an Internet Mapping Service (IMS) providing a single online location for GIS natural hazards
mapping otherwise available only from separate multiple sources. MyPlan is designed to improve the
quality of local government risk assessments related to LHMP updates. Also, administrative procedures in
the grant application review process have been changed to reflect this new quality improvement emphasis.
For example, applications by local governments for hazard mitigation grant‐funded projects must reference
MyPlan as a common source of hazards and risk relation information.
Findings regarding the most recent review of FEMA approved five‐year LHMP updates may be found in
Chapter 2 and in Annex 5, California Local Hazard Mitigation Plan Status Report.

3.5.3 BROADEN PUBLIC AND PRIVATE SECTOR MITIGATION LINKAGES
During preparation and implementation of the 2010 SHMP, Cal OES extended its outreach to public and
private sector organizations. Cal OES expanded direct outreach contacts with a broad range of interests
established before and during the public review and comment period for the draft SHMP. Public
communications issues examined through an online survey distributed to business and professional
associations, local governments, and metropolitan planning organizations (MPOs) during 2010 SHMP
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preparation were expanded during implementation to include a series of focused outreach meetings by the
Cross‐Sector Communications and Knowledge‐Sharing Working Group.

Cross‐Sector Communications and Knowledge‐Sharing Working Group
Formed for the purpose of building collaboration between public sector, business and nonprofit private
sector organizations to increase California’s long‐term resiliency, the Cross‐Sector Communications and
Knowledge‐Sharing Working Group initially met in 2009 and 2010 in conjunction with preparation of the
2010 SHMP.
Subsequently, it met regularly during 2011 to explore cross‐sector communications in greater depth and to
chart a more definitive course. After several outreach efforts and work group discussions, it recommended
that the Cross‐Sector Communications and Knowledge Sharing Working Group develop appropriate
messaging and collaborate with key organizations to identify effective forums for facilitating a dialogue
regarding hazard mitigation. Recommendations emerging from the 2011 meeting series include the
following:
1.

Identify, clarify, and refine custom messages for key stakeholder groups. Several types of stakeholder
organizations were identified with initial priority given to elected officials.

2.

Prepare and provide materials for identified key organizations to disseminate to their membership.
These materials include custom messages designed to resonate with the audience regarding how
mitigation programs benefit them.

3.

Offer custom presentations (at conferences or similar association meetings) to promote mitigation
programs to key stakeholder groups. Several contacts with key organizations have been established and
may be used for scheduling presentation opportunities.

4.

Integrate custom messaging into the Cal EMA Hazard Mitigation Web Portal. The website should be
clear and easy to use by local, private, and non‐profit stakeholders.

5.

Support other working groups. The Cross‐Sector Communications and Knowledge Sharing Working
Group has established contacts with several statewide public and private organizations that should be
helpful to the other strategic working groups.

For a report on the outcome of the working group meetings held during 2011, see Appendix K.
Progress Summary 3.H: Cross‐Sector Communications Working Group
Progress as of 2013: Cal EMA extended its outreach to citizen, business, and local government groups
during the previous planning cycle, including sponsorship of the 2010 online survey distributed to business
and professional associations, local governments, and metropolitan planning organizations (MPOs). These
outreach efforts were supplemented by meetings of the Cross‐Sector Communications and Knowledge‐
Sharing Working Group which initially was formed in 2009 and met during 2010. Following adoption of the
2010 SHMP, the working group continued meetings during 2011 to refine certain recommendations,
including: tailoring of mitigation messaging for key stakeholder groups; provision of materials for
dissemination to key organization memberships; preparation of custom presentations to key groups to
promote mitigation; Integration of custom messaging into the Hazard Mitigation Web Portal; and extension
of stakeholder organizational contacts to other strategic working groups.
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3.5.4 SET TARGETS FOR MEASURING FUTURE PROGRESS
The 2010 SHMP explored the idea of setting near‐ and long‐term mitigation targets by which to measure
implementation progress. This is especially important for risk reduction actions related to primary hazards
such as earthquakes, floods, and wildfires.
Strategic targets established for hazard mitigation can include quantified objectives expressing the numbers
of vulnerable buildings to be identified and/or retrofitted by type of structure, other measurable outcomes
reached, or a certain time deadline. Common factors are 1) determination of reasonable targets, 2)
establishment of means by which progress can be measured, and 3) dates by which action must be
completed.
Sometimes targets are broadly stated. For example, a state‐initiated performance target‐setting was Senate
Bill 547 (1986) which required California cities and counties in high seismicity regions (previously referred to
as Seismic Zone 4) of the Uniform Building Code then in force, to identify all "potentially hazardous"
buildings (in this case, unreinforced masonry or unreinforced masonry structures) within their boundaries
by January 1, 1990.
An example given in the 2010 SHMP of strategic target‐setting included seismic retrofit targets established
by Health and Safety Code Section 130050 et seq., expressed in terms of time:



By 2013, replace or retrofit all acute care hospitals posing a significant risk to life in the event of
earthquakes
By 2030, replace or retrofit all acute care hospitals that will not be immediately occupiable and
reasonably capable of providing emergency services after earthquakes

While they do not include numbers, these targets state conditions by which progress can be measured and
determined. Other examples in California law include time targets, numerical targets, and certain
programmatic requirements.
An example of a target reflecting programmatic requirements as well as a numerical target and deadline
date is AB 32 (2006) which requires the California Air Resources Board (CARB) to develop regulations and
market mechanisms to reduce California's greenhouse gas (GHG) emissions to 1990 levels by 2020,
representing a 25 percent reduction statewide. This statewide GHG emission reduction target was
subsequently strengthened by SB 375 (2008), which charged California's metropolitan planning
organizations (MPOs) with establishing regional GHG emissions reduction targets meeting this overall
statewide target.
It should be noted that setting hazard mitigation performance targets is a highly complex and expensive
undertaking that implies the existence or development of capacity to measure progress against a given
target. Given the size and complexity of California, establishment and administration of numerical hazard
mitigation targets against which specific progress can be measured is a costly long‐term undertaking
requiring a strong policy commitment from within the highest levels of the state.

Mitigation Progress Indicators and Monitoring Strategic Working Group
Formed for the purpose of tracking mitigation progress and recording successful outcomes toward
increasing California's long‐term resiliency, the Mitigation Progress Indicators and Monitoring Strategic
Working Group initially met in 2009 and 2010 in conjunction with preparation of the 2010 SHMP.
Subsequently, it met regularly during 2011 to explore mitigation progress monitoring in greater depth and
to chart a more definitive course. Defining what constitutes mitigation progress and developing a
framework for collecting, documenting, and disseminating that progress were the central themes
2013 SHMP
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addressed by this working group. The challenge moving forward was to identify and refine key baseline
data, institutionalize progress tracking, and provide a forum for highlighting and sharing success stories and
best practices to support mitigation planning, programs and practices. Specific recommendations from the
2011 meeting series include the following.
1.

Track mitigation progress on a consistent and continuing basis. Systematic access to easy to use
reporting tools, such as the SHMP Progress Report Form being developed for the Cal EMA Web Portal,
will provide for ongoing updates on mitigation projects and programs

2.

Seek good examples of mitigation progress that address a variety of hazards and program types. Three
case study examples of mitigation addressing each of the state's primary hazards of earthquake, flood,
and wildfire were presented for in‐depth discussion by the Working Groups during 2011

3.

Require Local Hazard Mitigation Plans (LHMPs) and plan updates to include progress reports on status
of key state mitigation legislation/requirements. Local hazard Mitigation Plans provide the best
snapshot of mitigation being implemented by local jurisdictions and special districts

4.

Incorporate local and private sector mitigation progress into the 2013 SHMP. The primary focus of the
SHMP is to document mitigation programs carried out by state agencies and guided by state legislation.
The Progress Report Form currently under development is one mechanism for collecting data

5.

Produce and publish state, local, and private sector mitigation success stories on the Cal EMA
Mitigation Web Portal. Mitigation success stories identified by the working groups or other means
must be documented and shared with the larger community of mitigation professionals

6.

Incorporate mitigation indicators baseline data into Cal EMA GIS or MyPlan. Several potential sources
for baseline data have been identified by the Mitigation Progress Indicators and Monitoring Strategic
Working Group

7.

Cross‐pollinate with other working groups and planning activities. There are overlapping themes and
commonalities between the Mitigation Progress Indicators and Monitoring Strategic Working Group
and the Cross‐Sector Communications Working Group, the Land Use Working Group, and the GIS TAWC

For a report on the outcome of the working group meetings held during 2011, see Appendix K.
Progress Summary 3.I: Mitigation Progress Indicators and Monitoring Working Group
Progress as of 2013: During the SHMT strategic planning process, special attention has been given to the
real‐life challenge of setting near‐ and long‐term mitigation targets and risk reduction priorities on a
statewide basis, particularly those related to primary hazards such as earthquakes, floods, and wildfires.
Intensive discussion of this strategic action component was undertaken by the Mitigation Progress
Indicators and Monitoring Strategic Working Group during 2009 and 2010 in conjunction with preparation
of the 2010 SHMP. Following adoption of the 2010 SHMP, the working group continued meetings during
2011 to focus and refine certain recommendations, including: tracking mitigation progress on a consistent
and continuing basis, seeking good examples of mitigation progress that address a variety of hazards and
program types, requiring Local Hazard Mitigation Plans (LHMPs) and plan updates to include progress
reports on status of key state mitigation legislation/requirements, incorporating local and private sector
mitigation progress into the 2013 SHMP, publishing public and private sector mitigation success stories on
the Mitigation Web Portal, incorporating mitigation indicators baseline data into MyPlan, and cross‐
pollinating with other strategic working groups
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3.5.5 ENHANCE DATA SYSTEMS AND GIS MODELING
During implementation of the 2010 SHMP significant steps have been taken to expand on previous progress
toward enhanced geographic information systems (GIS) development. One such step is MyPlan, a new
Internet Map Service (IMS) designed to provide single‐source access to GIS hazard mapping otherwise
available only from multiple sources. MyPlan builds on previously established enhancements to disaster
history tracking, GIS modeling showing a sub‐county multi‐hazard risk assessment, and upgraded mitigation
grant project tracking and location geocoding.
The purpose of MyPlan is to improve the quality of hazards and risk assessment by local communities in
preparing Local Hazard Mitigation Plans (LHMPs), general plan safety elements (and all elements of a
general plan, whether mandatory or optional, must be consistent with one another), and Local Coastal
Programs (LCPs). MyPlan complements the preexisting IMS known as MyHazards which was established to
provide homeowners, property owners, and residents with natural hazards data in response to simple
queries involving a location or address. Data accessible in MyHazards on a more localized, neighborhood
scale includes hazards such as flood, fault, liquefaction, and landslide zones. Mitigation strategies are also
displayed based on applicability to that particular hazard. Users are provided links that explain how to
complete mitigation actions.

GIS Technical Advisory Working Committee
The Geographic Information Systems Technical Advisory Working Committee (GIS TAWC) has met since
2009 to advance GIS in hazard mitigation and to assist in the SHMP update process. Formed for the purpose
of building a website (MyPlan) to assist local governments in undertaking more effective Local Hazard
Mitigation Plans and hazard mitigation grant projects, the GIS TAWC was created jointly by Cal OES, the
California Natural Resources Agency (CNRA), and other participating entities.
The second phase of MyPlan development is anticipated with the support of GIS TAWC and the same
collaborating entities. Phase 2 is seen as an enhancement, with modifications and adjustments to meet
broader needs, including addition of available data layers jointly seen as valuable, such as dam inundation
areas, wildland‐urban‐interface (WUI) areas, and fire threat projections.
Phase 2 funds have recently become available through a federal grant through FEMA Region IX which is
interested in expansion of MyPlan on a multi‐state basis. Preliminary discussions for expansion to other
states have been held during the past two years since MyPlan’s launch.
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Interstate GIS Committee discusses pending MyPlan web portal supporting
Local Hazard Mitigation Plans and projects in FEMA Region IX

Progress Summary 3.J: GIS TAWC and MyPlan
Progress as of 2013: The GIS Technical Advisory Working Committee (GIS TAWC), formed to guide
mitigation‐related GIS applications, met as a collaboration among Cal OES, the California Natural Resources
Agency, U.C. Davis, and GIS sponsor agencies to help launch in the fall of 2011 MyPlan, a new online GIS
hazards data Internet Mapping Service (IMS) designed to assist local governments in undertaking more
effective local hazard mitigation. Launched in the fall of 2011, the MyPlan IMS provides GIS web‐based
mapping to specialized local users such as planning, building, public works, and administrative professionals
at the city, county, special district, and tribal organization levels, as well as consultants under contract with
local jurisdictions, who are tasked with evaluating and mitigating natural hazards.
Key purposes of the MyPlan project are to: 1) create a single IMS to help cities, counties, special districts,
and state agencies efficient access to existing online GIS hazards datasets acquired from various sites
sponsored by multiple federal and state agencies; and 2) support preparation of higher quality Local Hazard
Mitigation Plans (LHMPs) prepared under the Disaster Mitigation Act of 2000 (DMA 2000), safety elements
mandated by California general plan law, Local Coastal Programs (LCPs) prepared under the California
Coastal Act, and publicly or privately sponsored hazard mitigation projects.
MyPlan is primarily targeted to users who need to create hazard maps for publication in local planning
documents. Output includes high‐resolution screenshots of user‐created maps. MyPlan provides the ability
to create GIS‐based, hazard mitigation‐related maps without using dedicated GIS software. Users are able
to turn on and off base and hazard layers to create a custom map of their local area showing various
hazards over a standard base map, adding selected base layers as desired.
For information on the MyPlan User Guide, see Appendix R.

3.5.6 ESTABLISH MITIGATION REGISTRY FOR COMMUNICATING PROGRESS
During preparation of the 2010 SHMP, the SHMT discussed the desirability of establishing with state and
local agencies and the private sector a web‐based registry of mitigation projects featuring a statewide
database publicizing local experiences in mitigating various types of hazards, especially the primary hazards
of earthquakes, floods, and wildfires. Such a database would represent valuable information on mitigation
to be systematically organized over time into a broader registry accessible on the Cal OES Hazard Mitigation
2013 SHMP
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Web Portal to enhance hazard mitigation strategies undertaken by state and local governments, businesses,
and community organizations.
As a substantial step forward, the Cal OES Hazard Mitigation Web Portal is becoming an interim repository
for a majority of previously reviewed FEMA‐approved LHMPs in California, as well as success stories
describing mitigation best practices examples. This provides public access to information in these plans and
a foundation for the beginnings of a statewide hazard mitigation registry.
Another positive prospect lies with potential development and online availability of substantial portions of
the Mitigation Grant Management (MGM) covering FEMA hazard mitigation grants issued in California,
together with implementation of the SMART system, described in Section 3.5.7. The latter two sources,
when placed online, will provide data on federal mitigation grant projects (HMGP, PA, FMA, etc.) underway
or completed, together with SMART post‐disaster reconnaissance assessments of completed projects.
The Mitigation Progress Indicators and Monitoring Strategic Working Group collaborated with the full SHMT
during 2011 to prepare a Mitigation Progress Report Form by which to report updates to the SHMP,
mitigation success stories, and locally significant mitigation progress. This form, recently placed online, has
been used by SHMT members and others during formulation of the 2013 SHMP, and is expected to
establish the basis for a future mitigation progress and project registry that can be integrated into MyPlan.
Ultimately, as funding becomes available, the MyPlan online GIS hazards mapping IMS represents the most
promising long‐term vehicle for establishment of a mitigation registry. The primary reason for this is that
MyPlan would provide a geographic frame of reference for mitigation progress and best practices examples.
Progress Summary 3.K: Mitigation Action Registry
Progress as of 2013: During implementation of the 2010 SHMP, discussions among the Mitigation Progress
Indicators and Monitoring Working Group, Cross‐Sector Communications and Knowledge‐Sharing Working
Group, and GIS TAWC have explored various opportunities to advance the registry concept. The Mitigation
Progress Indicators and Monitoring Working Group collaborated with the full SHMT during 2011 to prepare
a Mitigation Progress Report Form by which to report ongoing mitigation progress at various levels and
between sectors. Although implementation of the registry concept has been slowed by staffing and budget
cuts experienced by state and local governments, success stories and adopted LHMPs have been placed
online through the Cal OES Hazard Mitigation Web Portal. The online launch of MyPlan in late 2011
represents the most significant breakthrough toward long‐term development of a potential mitigation
registry. By adding a geographic component, success stories and mitigation progress can become more
meaningful to local stakeholders seeking to improve hazard mitigation planning, projects, and practice.

3.5.7 IMPLEMENT SMART POST‐DISASTER LOSS AVOIDANCE TRACKING
During preparation of the 2007 SHMP the concept of the State Mitigation Assessment Review Team
(SMART), a post‐disaster loss‐avoidance tracking system, was first introduced. The purpose of SMART is to
assess federally‐funded mitigation projects completed prior to a disaster after the event to establish a
record of the effectiveness (actual cost avoidance) of the mitigation actions. SMART system objectives
were to assess the outcome of previously funded mitigation projects in a disaster area by 1) ascertaining
loss avoidance performance at a given level of intensity of an event, and 2) identifying effectiveness of
mitigation practices.
SMART was described in the 2010 SHMP as operating in two steps. Step 1 was to conduct overall
reconnaissance using GIS to determine locations of federally‐funded mitigation projects completed prior to
the disaster, together with interviews with involved local project administrators to determine general post‐
disaster outcomes. Step 2 was where practicable, conduct detailed field evaluations of projects to
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determine cost‐effectiveness. At Step 2, more intense level loss avoidance effectiveness was to be assessed
by onsite review and documentation based on the project Benefit Cost Analysis (BCA).
Post‐disaster staffing for SMART field evaluations would be provided by Cal OES‐certified faculty from the
California State University (CSU) system from among its 23 campuses, acting in their role as Disaster Service
Workers. Their assistance would be available under a joint Memorandum of Understanding (MOU) between
Cal OES (formerly Cal EMA) and the CSU system signed in June 2010 during preparation of the 2010 SHMP..
The MOU establishes a broad base of technical support for detailed post‐disaster SMART field evaluations
(see Appendix X).
A pilot study undertaken by California Polytechnic State University – San Luis Obispo (Cal Poly) on a
completed FEMA‐funded mitigation project in Yountville was described in detail in the 2007 SHMP. A
second SMART detailed project field evaluation was conducted in 2009 after the devastating Santa Barbara
County Tea Fire in November 2008 (DR – 1731) in connection with parcels previously acquired for landslide
mitigation. An overall benefit to cost ratio was calculated as part of the Tea Fire assessment, indicating an
overall benefit ratio of 1.75 for this one event.
Implementation of the SMART field evaluator training system was undertaken largely in 2011. A key activity
was the conduct of several field evaluator training and certification workshops by Cal Poly on behalf of Cal
OES. The objective was to substantially expand the pool of qualified SMART field project evaluators through
training and certification. When completed, the SMART workshops had trained 37 faculty members drawn
from various campuses and fields of expertise, all with capability in BCA methods.
Cal OES has subsequently carried out ongoing post‐disaster SMART reconnaissance activities (Step 1
described above) following federally declared disasters, including DR 1952 – Winter Storms of 2010,
yielding several candidate project sites that hold promise for productive detailed field investigations. One
project is in Santa Barbara County, and two others are in Orange County. A detailed field investigation with
participation from Cal OES staff, Cal Poly faculty, and trained faculty from another CSU campus is pending
(Step 2 described above).
Progress Summary 3.L: SMART Post‐Disaster Loss Avoidance Tracking
Progress as of 2013: With the 2010 SHMP, the State Mitigation Assessment Review Team (SMART) post‐
disaster loss avoidance tracking system was refined to include a two‐tier process: 1) an overall post‐disaster
reconnaissance to determine locations of mitigation projects completed prior to the disaster, together with
general determination of project outcomes; and 2) detailed field investigations to determine cost‐
effectiveness. At the first‐tier level, the overall post‐disaster reconnaissance includes use of GIS to
determine locations of mitigation projects completed prior to the disaster, together with interviews of local
project managers to determine general post‐disaster outcomes. At the second‐tier level, loss avoidance
effectiveness is assessed by onsite review and preparation of a detailed project Benefit Cost Analysis (BCA).
Post‐disaster staffing is provided by Cal OES‐certified faculty from the California State University (CSU)
system from among its 23 campuses, under a joint Memorandum of Understanding (MOU) between Cal
OES and the CSU system completed in mid‐2010. Training workshops jointly conducted by California
Polytechnic State University (Cal Poly) and Cal OES in 2011 yielded a total of 37 trained faculty members
from various CSU campuses.
A detailed field investigation for projects completed prior to DR 1952 – Winter Storms of 2010 – was
completed in August 2013. For more information regarding SMART see Section 7.4.1.
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3.5.8 CONNECT LAND USE MITIGATION WITH REGIONAL PLANNING
During implementation of the 2010 SHMP, Cal OES’s stated intention has been to encourage metropolitan
planning organizations (MPOs), regional transportation planning agencies (RTPAs), and councils of
governments (COGs) to include hazard mitigation planning within regional planning. In the 2010 SHMP, Cal
OES included a strategy to jointly pursue integration of state and local hazard mitigation planning with
ongoing regional planning efforts. Integrated regional planning efforts that include broad‐based
stakeholder involvement lend themselves to integration of natural hazard mitigation considerations as part
of comprehensive planning at a regional scale.
An opportunity to move in this direction was afforded by Senate Bill 375 (2008) which called upon
California’s MPOs to establish regional greenhouse gas (GHG) emissions reduction targets that combine to
meet the overall statewide target of reducing statewide emissions to 1990 levels by 2020. A Strategic
Growth Council (SGC), a cabinet‐secretary‐level body, was formed to coordinate the issuance of guidelines
for grant funds to be used by MPOs, RTPAs, and COGs in the pursuit of strategic growth planning by which
regional GHG reduction could be determined.

Land Use Mitigation Strategic Working Group
The Land Use Mitigation Strategic Working Group was formed for the purpose of strengthening land use
mitigation methods to increase California’s long‐term resiliency. It initially met in 2009 in conjunction with
2010 SHMP preparation. The working group found that land use is primarily a local issue yet is guided by
state mandates, that mitigation needs to be viewed as a component of sustainability, and that cost‐
effectiveness is an important incentive for local mitigation actions.
The working group then met during 2011 to explore land use mitigation opportunities in greater depth and
chart a more definitive course, conducting a series of meetings focused specifically on sustainable growth
planning under SB 375 (2008) in relation to flood hazard mitigation legislation, including AB 162 (2007), and
SB 5 (2007). Discussions benefited from the active participation of representatives from federal, state, and
regional agencies (COGs and MPOs); local governments; and emergency managers. Participation of such
diverse entities was intended to improve understanding of the linkages between various state mandates as
well as to encourage collaborative planning.
The Land Use Mitigation Working Group focused on the growing concern over climate change and its
anticipated effects and the ways in which this concern is playing out in California planning practice.
Awareness of climate change has spawned a flurry of legislation and multi‐level planning/work efforts
aimed at reducing greenhouse gas (GHG) emissions, especially those associated with transportation. The
key challenge that has emerged is how to integrate many parallel planning efforts that support hazard
mitigation and planning for more sustainable communities.
Most regional planning efforts to enhance sustainability focus on incorporating smart growth principles into
regional land use plans. These principles are aimed at encouraging more compact development in which
residences, workplaces and transportation systems are integrated to reduce reliance on motor vehicles
with the intended outcome of reducing transportation related GHG emissions.
By contrast, state‐mandated hazard mitigation efforts tend to focus on local safety and resiliency based on
natural disaster threats such as earthquake, flood and wildfire. This duality means that land use plans
emphasizing GHG emissions reduction may overlook or conflict with plans designed to reduce vulnerability
to natural hazards.
Recognizing these challenges, the Land Use Mitigation Working Group formulated 10 recommendations for
possible actions that could be implemented through SHMT coordination to strengthen land use mitigation:
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1.

Develop regional hazard mitigation initiatives in concert with SB 375 Sustainable Communities
Strategies

2.

Encourage Local Hazard Mitigation Plans (LHMPs) and special districts to tie into these regional hazard
mitigation strategies; encourage regional agencies to integrate local hazard mitigation efforts into their
plans

3.

Continue to encourage the Strategic Growth Council (SGC) to add hazard mitigation as a priority grant‐
eligible planning activity supporting resilient and sustainable growth planning

4.

Prioritize mitigation projects on a regional level such that they benefit multiple communities ‐ e.g.
money spent on regional flood control benefits many communities

5.

Add a safety element (and all elements of a general plan, whether mandatory or optional, must be
consistent with one another) update requirement to General Plan guidelines and require consistency
with LHMP efforts

6.

Encourage cities and counties to update the safety elements of their General Plans to meet the LHMP
requirements rather than writing separate plans

7.

Pursue incentives for integration of LHMPs with safety elements involving both Cal OES and FEMA grant
programs

8.

Emphasize cost‐effectiveness as an important incentive for mitigation actions at the local level

9.

Promote the concept of a one‐stop mechanism supporting local government pursuit of grant programs

10. Compile and provide easy access to mapping initiatives that support land use and mitigation planning
The working group emphasized the first four of these recommendations for primary consideration by the
SHMT it its ongoing effort to encourage integration of hazard mitigation planning with regional planning.
For a report on the outcome of the working group meetings held during 2011, see Appendix K.
Progress Summary 3.M: Reconciling Regional Planning and Hazard Mitigation
Progress as of 2013: The SHMT Land Use Mitigation Strategic Working Group met during 2011 with
representatives of regional planning entities in the San Francisco Bay region (Association Bay Area
Governments or ABAG), Sacramento region (Sacramento Area Council of Governments or SACOG), and the
San Joaquin region to explore methods of strengthening coordination between regional sustainability
planning under SB 375 (2008) and local hazard mitigation planning under SAB 162 (2007), with special
attention to integration of flood hazard mitigations. The working group acknowledged that legislatively
mandated regional planning to enhance sustainability may focus on incorporating smart growth principles
aimed at generating more compact development to reduce reliance on motor vehicles with the intended
outcome of reducing GHG emissions. By contrast, the working group noted that mandated hazard
mitigation focuses on local safety‐related actions taken to lessen the effects of natural hazards, such as
floods. Thus, land use plans that emphasize reducing GHG emissions may overlook or be in conflict with
those designed to reduce vulnerability to hazards. However, under SB 5 (2007), flood hazard mitigation
planning is being coordinated on a regional basis through adoption and implementation of the Central
Valley Flood Protection Plan. For more information on that process, see Section 3.5.1 in this chapter.
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3.6 COMPREHENSIVE MULTI‐AGENCY MITIGATION ACTION PROGRAM
As can be seen from the preceding progress statements in Section 3.5, California effectively uses a multi‐
agency approach, capturing the energy and resources of multiple state and local agencies as well as the
private sector to make advances in natural hazard mitigation and disaster loss reduction. State agencies are
tasked by statute and executive orders to provide mitigation programs related to specific hazards.
Mitigation actions stemming from these separate authorizations are knit together into a comprehensive
multi‐agency mitigation action program, as described below.

3.6.1 MULTIPLE FUNDING SOURCES
As noted in Chapters 5 through 7, billions of dollars of state, local, and private funds are committed to
hazard mitigation efforts in amounts far exceeding those administered by FEMA under the Disaster
Mitigation Act and Flood Insurance Act grant program authorizations. This multi‐agency approach is
coordinated, yet decentralized. Operating through separate agency programs, the state’s comprehensive
mitigation program is fiscally supported by a variety of financial sources, including general funds, bonds,
fees, and federal grants, as described more fully in Annex 4, Public Sector Funding Sources.
Thus, no single agency directs or has authority over all hazard mitigation actions and resources. Instead,
because of California’s size and complexity, the model is that of a distributed system of coordinated
mitigation action. Within that, each agency seeks to avoid conflict or redundancies of its mitigation
programs with those of other agencies, regardless of the funding source. For example, Caltrans administers
a multi‐billion dollar freeway bridge seismic retrofit and replacement program under separate funding
authorized by voters and the California legislature. The same is true for the Department of Water
Resources, which is overseeing a multi‐billion dollar levee strengthening program with funds authorized by
the voters.

3.6.2 COORDINATION OF MITIGATION ACTIONS
In this multi‐agency context, coordination of mitigation planning and action priorities is undertaken through
a variety of means, including cross‐referencing of common mitigation objectives in separate agency plans as
well as a variety of joint inter‐agency coordination mechanisms, both formal and informal. Within each
agency, coordination is exercised at both the management and field levels.
The SHMT has played an instrumental role in coordinating participating agencies at the management level
in the preparation of this SHMP. It is now playing a critically important role in coordinating implementation
of actions identified in the 2010 SHMP, monitoring progress, and conducting outreach to the private sector,
in addition to preparing the 2013 SHMP. Coordination is focused at the statewide level in a wide variety of
action areas specified by a broad range of programmatic legislation and executive orders.
Appendix L presents a matrix of mitigation actions identified in the 2013 SHMP, including the eight core
strategic action program components described in Section 3.5.

3.6.3 COORDINATION OF MITIGATION ACTION PRIORITIES
Substantial variations exist in program authorization, staffing, budgetary resources, and capital
programming among a variety of state and local agencies upon which the comprehensive multi‐agency
mitigation action framework depends (see the Multi‐Agency Mitigation Action Matrix in Appendix L, see
also Chapter 7 and Appendix Q). Prioritization of action items has been shown to be subject to ongoing
modification through highly specific multi‐centered initiatives in the form of new legislation, executive
orders, local government actions, and private sector mitigation investments.
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For this reason, the strategic action framework is included in the 2013 SHMP with the expectation that the
SHMT can serve as a fulcrum for coordination. The SHMT is representative of a wide range of state agencies
acting in a coordinated fashion to promote public and private sector mitigation funding investments of
much greater magnitude than those represented by FEMA‐administered programs such as HMGP, PDM,
and FMA.

3.6.4 ROLE OF SHMT IN PLAN UPDATES
The SHMP is subject to regular review and systematic, ongoing updates. As pointed out earlier, the SHMP is
a “living” document that reflects the state’s ongoing hazard mitigation commitment, planning, and
implementation actions. Therefore, monitoring, evaluating, and updating the SHMP is ongoing and critically
important to the effectiveness of hazard mitigation in California.
In the 2013 SHMP, over 50 Progress Summaries track significant mitigation initiatives, strategies and actions
underway or completed since adoption of the 2010 SHMP. A series of SHMT meetings has been held for this
purpose, including multiple Strategic Working Group and GIS TAWC meetings, as described in detail in this
chapter.
Cal OES monitors implementation of progress made toward plan goals and objectives, FEMA approval of
Local Hazard Mitigation Plans (LHMPs), advances in hazards knowledge among other state agencies,
changes in federal and state legislation, and performance of mitigation projects during hazard events, and
grant administration. Additionally, Cal OES recommends new mitigation actions and tracks specific events
such as new federally declared disasters
Evaluation of the SHMP is a function of multiple stakeholders, including Cal OES, member agencies in the
SHMT, local governments, and the public. During previous revision of the 2007 SHMP, a major plan
evaluation effort was undertaken through the SHMT and through public outreach, as described in Chapters
1, 3, and 7, and Annex 6.
The 2013 SHMP was prepared on the basis of a master outline designating content and approximate length
of each chapter. Updates for each chapter were solicited by Cal OES from members following a SHMT
kickoff meeting in January 2013. SHMT members submitted chapter and section updates for editorial
integration by Cal OES and a faculty‐student team at California Polytechnic State University‐San Luis Obispo.
An administrative draft 2013 SHMP was prepared by this team during the first half of 2013 and was
followed by SHMT review and evaluation in the spring. A review of changes to each chapter was
undertaken by the SHMT in June 2013. Revisions were included in a public review draft placed on the web
in July 2013.
Recommendations for implementation of SHMP revisions and actions were based on 1) new technologies,
such as use of the Cal OES web portal to disseminate plan concepts and to continuously collect information
and comments; 2) new information from state agencies with scientific and/or regulatory responsibilities for
hazard mitigation (e.g., additional California Geological Survey seismic mapping, CAL FIRE periodic wildfire
risk map updates, and the Department of Water Resources’ new flood maps and user handbook); and 3)
adjustments to changes in federal or state laws, regulations, or policies.
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CHAPTER 4 ‐ RISK ASSESSMENT OVERVIEW
CHAPTER CONTENT
4.1

4.2

4.3

4.4

4.5

4.6

4.7

Profile of Assets at Risk
4.1.1
Population, Economy and Infrastructure
4.1.2
Natural Environment
4.1.3
Growth Patterns and Trends
California’s Disaster History
4.2.1
Statewide Disaster Loss Findings
4.2.2
Primary Sources of Disaster Losses
Criteria for Hazards, Vulnerability and Risk Assessment
4.3.1
Hazard Impact Criteria
4.3.2
Classification System: Primary, Secondary and Other Hazards
4.3.3
Risk Assessment Components
4.3.4
Standard Risk Assessment Text Template Categories
Essential Terminology
4.4.1
Hazard, Risk, Vulnerability, Disaster
4.4.2
Mitigation, Preparedness, Response, Recovery
4.4.3
Sustainability and Resilience
An Emerging Risk Factor: Climate Change
4.5.1
California’s Climate Change Initiatives
4.5.2
Climate Adaptation: State Efforts to Prepare for Climate Risks
4.5.3
Local & Regional Climate Adaptation Planning
Multi‐Hazards Demonstration Project
4.6.1
The Great California ShakeOut Scenario
4.6.2
ARkStorm
4.6.3
Science Application for Risk Reduction (SAFRR) Tsunami Scenario
The National Preparedness System
4.7.1
Threat and Hazard Identification and Risk Assessment (THIRA)
4.7.2
National Mitigation Framework

4.1 PROFILE OF ASSETS AT RISK
California is an extraordinarily large, diverse, and complex state. With 12 percent of the U.S. population, it
is culturally, ethnically, economically, ecologically, and politically diverse. Human, economic, and natural
assets worthy of protection from natural and human‐caused disasters include its people, economy,
infrastructure, and environment. If it were a separate nation, it would have the eighth largest economy in
the world. A catastrophic disaster could adversely affect the national and world economies. This confluence
of demographic, economic, and environmental characteristics makes mitigating hazards in California both
difficult and very important.
This chapter summarizes key elements conditioning the scale and complexity of the California’s mitigation
challenge. For a more complete identification of California’s natural and anthropogenic hazards, see
Chapters 5 and 6.
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MAP 4.A: California Population by County

Map 4.A shows population by county in five classifications. Counties with populations of one to 3.5 million
inhabitants, shown in darker brown, are concentrated in the San Francisco Bay, Sacramento, and Southern
California areas. Los Angeles County, shown in red, is in a class of its own with nearly 10 million people4.
4

CA dept. of Finance July 1, 2012 http://www.dof.ca.gov/research/demographic/reports/estimates/e‐2/view.php
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4.1.1 POPULATION, ECONOMY AND INFRASTRUCTURE
Population
California is the most populous state in the U.S., with a population of 37,826,160 as of July 1, 20125.
California leads the nation in population, employment, manufacturing, and agricultural output. Its 58
counties vary widely in land area, population, and growth.
Table 4.A identifies California’s top 10 counties in total population. Together, these counties represent
27,266,120 people, or 73 percent of the state’s population. Of this total, 20,440,233 people, or over half
the state’s total population, live in the five southernmost counties (Los Angeles, San Diego, Orange,
Riverside, and San Bernardino)6. Within these counties the 2009 to 2012 trends are for population
increases in the inland counties and decreases in the coastal counties.
Table 4.A: Top Ten Counties in Total Population, July 2012
County
Los Angeles
San Diego
Orange
Riverside
San Bernardino
Santa Clara
Alameda
Sacramento
Contra Costa
Fresno
Total Top 10

Total Population
9,911,665
3,147,220
3,071,933
2,244,399
2,065,016
1,828,597
1,540,790
1,439,874
1,069,803
946,823
27,266,120

2012
Rank
1
2
3
4
5
6
7
8
9
10

Population Change
from 2009
Decrease
Decrease
Decrease
Increase
Increase
Decrease
Decrease
Decrease
Decrease
Decrease
Decrease

Increase in total population from 2009 to 2012
Source: California Department of Finance, Report E‐2:
http://www.dof.ca.gov/research/demographic/reports/estimates/e‐2/view.php

Diversity, Mobility, and Age
California’s current population is among the most diverse in the nation. Demographic characteristics tell an
important story about the importance of mitigation to a state. California is one of four states (also
including New Mexico, Texas, and Hawaii) where no single ethnic group represents a majority of the
population. The historical influx of immigrants provides challenges for public outreach on disaster
mitigation due to diversity of languages and cultures. Other demographic factors related to mitigation
planning in California are the high mobility of the population7, age characteristics8, large Native‐American
populations, and people living with disabilities.
California’s population is continuing to become more diverse. The 2010 Census reported the racial and
ethnic composition of California as 40 percent White not Hispanic, 38 percent Hispanic, 13 percent Asian, 6
percent Black, 1 percent American Indian, and 17 percent Other. According to the California Department of
Finance, by 2013, the proportion of White not Hispanic and Hispanic will be equal, with the Hispanic
population becoming the plurality in 2014. Continued population diversification presents a challenge for
outreach and implementation regarding the state’s mitigation strategies. Hispanic and Asian populations,
for example, include first‐generation immigrants from many countries with heterogeneous cultures,
5

Source: CA Department of Finance: http://www.dof.ca.gov/research/demographic/reports/estimates/e‐2/view.php
: http://www.dof.ca.gov/research/demographic/reports/estimates/e‐2/view.php
7
The average homeowner moves every seven years, and renters move more often, making educational outreach for mitigation difficult.
8
The population of California is, on average, slightly younger than the rest of the nation.
6
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languages, and disaster histories. Governments at all levels find it necessary to address related challenges,
such as language, communications, trust of government, adherence to regulations, and extent of
participation in mitigation‐related community stakeholders groups.
In addition to being diverse, California’s population is mobile. Statistics from the California Department of
Real Estate indicate that the average homeowner in California relocates every seven years. Renters move
much more frequently. The mobility of the population poses a challenge to continuously educating
residents about the hazards and risks associated with their communities.
California faces an aging workforce, like the rest of the nation, together with loss of skilled workers due to
retirement. In 2010, the California Department of Finance accounted for a total population of 4,271,542
over 65 years of age. In 2020, this age demographic is projected to increase to 6,052,716. This represents a
substantially aging population who are more vulnerable to disasters. Residents over age 65 provide a
challenge to mitigation by adding to the total number of persons in age groups more vulnerable and/or less
able to respond to disasters. California also has a substantial population of 75+ year olds. In 2010, more
than 1.5 million people 75 years and older lived in the 16 counties with 50,000 people or more. According
to the California Department of Finance, in 2010 approximately 7 percent of the state was comprised of
children younger than five years old. This proportion is expected to remain constant through 2020.

Native Americans
California is home to more Native Americans than any other state in the country. Of the 561 federally
recognized tribal governments in the United States, 109 have land or offices in California.
The 2010 U.S. Census reported 362,801 Native Americans in California, or approximately 1 percent of the
state’s population. Native Americans reside in all counties, with the smallest number of 44 and highest
number of 72,828 in a single county. The top five counties for Native American population in order of
magnitude were Los Angeles (72,828), San Diego (26,340), San Bernardino (22,689), Orange (18,132), and
Riverside (23,710).
According to a 2011 California Disability Status Report by Cornell University, 18% of Native American
between the ages of 21 to 64 reported having some type of disability.
The California Government Code (Sections 65352.3‐65352.4) requires local governments to conduct
meaningful consultation with California Native American tribes prior to adoption or amendment by a city or
county government of its general plan. The purpose of the consultation is to protect cultural places on lands
affected by the proposed general plan. For more information, see the California Native American Heritage
Commission website at: www.nahc.ca.gov/sp.html

People with Disabilities
According to the Census Bureau's American Community Survey (ACS) for 2011, an estimated 3,749,792
people in California, or 10.1 percent of the non‐institutional population, have some form of disability. One
source (www.disabilityplanningdata.com), using ACS data, finds that 3,145,800 households, or 25.6 percent
of all households in California, have at least one person with a disability. Table 4.B lists counties that have
100,000 or more households with members with a disability. Among these counties, the percentage of
households with disabilities ranges from a low of 19.7 percent of total households (in Santa Clara County) to
a high of 29.2 percent of total households (in Sacramento County).
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Table 4.B: California Counties with 100,000+ Disability Households, 2010
County
Los Angeles
San Diego
Orange
Riverside
San Bernardino
Sacramento
Santa Clara
Total

Total Households in
County
3,241,204
1,086,865
992,781
686,260
611,618
513,945
604,204
7,736,877

Households with
Members with a Disability
800,577
251,066
201,535
182,545
174,923
150,072
119,028
1,880,061

% Households with
Members with a Disability
24.7%
23.1%
20.3%
26.6%
28.6%
29.2%
19.7%
24.3%

Source: 2010 U.S. Census Profile of General Housing Characteristics Census Summary File 1
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=DEC_10_SF1_SF1DP1&prodType=table
Local Disability Data for Planners: http://www.disabilityplanningdata.com/site/state_household_table.php?state=california

Additionally, an estimated 5.1 percent of the non‐institutional population age 16 and over, have an
“independent living difficulty," and approximately 28 percent, of persons with a disability, live alone.
Disabilities among the oldest and youngest age groups present special challenges for hazard mitigation as
such persons are more vulnerable and/or less able to respond to disasters. One in four people between the
ages of 65‐74 will suffer some form of disability, increasing to 1 out of 2 for people 75 years and older.
A study published by the State Independent Living Council (SILC), “The Impact of Wildfires on People with
Disabilities,” noted that people with disabilities were especially hard hit by the Southern California fires of
2003. It pointed out that since many people with disabilities need assistance with evacuation or may be
unable to see approaching danger or hear announcements to evacuate, they are especially vulnerable to
wildfires and other natural disasters. The report identified the following areas that are most challenging for
the disabled community: preparation, notification, evacuation, sheltering and interim services, and
recovery. For more information about SILC, see: www.calsilc.org/
Communities in states throughout the country, including California, wrestle with complex issues of how to
effectively transport people with access and functional needs during critical incidents. To assist with this
effort and to improve the ability for people with disabilities to maintain independence, health, and safety
during disasters, Cal OES created the Office for Access and Functional Needs (OAFN). The purpose of OAFN
is to identify the needs of people with disabilities before, during, and after a disaster and to integrate
disability needs and resources into all aspects of emergency management systems. OAFN has released
planning guidance and other relevant information to assist with this issue. For more information about
OAFN, look for its link at the Cal OES web page: www.caloes.ca.gov
In addition to the creation of the Cal OES’s OAFN, the California Department of Social Services (CDSS) also
initiated a planning effort by putting together a stakeholder group that included local, state, and federal
government organizations, as well as various community based organizations (CBO) and private nonprofit
(PNP) organizations to determine how people with disabilities and others with access and functional needs
could be better supported in general population shelters.
The result of the stakeholder group process was the creation of the Functional Assessment Service Team
(FAST) program. The purpose of the FAST program is to provide trained staff in general population shelters
to conduct functional assessments of shelter residents. The assessments will evaluate the immediate needs
that people with disabilities and others with access and functional needs may have when evacuated to
emergency/disaster shelters. Once the needs have been assessed, the FAST member will initiate the
appropriate resource request for the shelter resident. FAST members will be deployed to shelters when the
resource is requested by the shelter manager and the members will remain in the shelters until it is
determined that they are no longer needed. The CDSS administers the FAST program and works with
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counties and cities to develop their FAST programs and incorporate the program into their local mass care
and shelter plans. The CDSS also collaborates with the counties to bring the FAST program training to their
communities.
For more information about the FAST program visit the following link on the CDSS website:
http://www.cdss.ca.gov/dis/PG1909.htm

Estimated Animal Population
There are approximately 19 million domestic animals in California, and countless millions of wild animals
beyond that. About 50 percent of the homes in California have at least one dog or cat.







There are nearly 7 million dogs in California.
There are over 8 million cats in California.
There are approximately 500,000 horses in California.
California is the largest milk producing state in the nation – with more than 1.8 million dairy cows.
California has about 800,000 sheep and goats.
Food production ‐‐‐ more than 250 million broiler chickens, 280 million laying hens, and 620,000 beef
cattle.

For more information on pet planning and preparedness, please visit:
http://www.calema.ca.gov/PlanningandPreparedness/Pages/Pet‐Preparedness.aspx

Economy
As a result of its large population, productive industry, and large agricultural sector, California has the
largest economy of any state in the nation. As noted earlier, if California were a separate nation, it would
have, in 2012, the twelfth largest economy in the world. California’s economy represents 13 percent of the
U.S. gross domestic product. It is a highly diversified economy with jobs and businesses in many different
industries.
As of September 2009, California had the largest labor market in the U.S. with 14.2 million non‐farm jobs
and 16 million total employed persons.9 California’s largest industries include trade, transportation, and
utilities (2.7 million jobs); government (2.5 million jobs); and professional and business services (2.1 million
jobs). California is strong in the manufacturing of electronic equipment, computers and related chips and
software, machinery, transportation equipment, and metal products. The state is the nation’s largest
producer of agricultural products. It continues to be a major center for motion picture, television, film, and
related entertainment industries. Tourism is another important source of income. Yet despite such
economic strength, California has been hit hard by the recent economic recession. With an unemployment
rate of 9.0 percent as of April 201310, the number of people vulnerable to disasters due to economic
distress remains high.

Infrastructure
California has an extensive infrastructure system. Within California there are 7,000 miles of railroad track,
50,000 lane miles of state highways, 246 public‐use airports/heliports, and 11 seaports to maintain and
protect. California has the largest public education system in the world, including 23 campuses of the
California State University (CSU) system, 10 campuses of the University of California (UC) system, and 109
community colleges within 72 districts, in addition to K‐12 public and private schools. The State of California
owns more than 20,000 buildings and leases space at more than 2,000 sites.

9

www.bls.gov/eag/eag.ca.htm
www.bls.gov/eag/eag.ca.htm

10
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Critical infrastructure is essential to the state’s ability to provide assistance to its people for their everyday
lives. Critical infrastructure such as transportation routes, utilities, government facilities, schools, and
hospitals also provides the state with the capacity to respond to disasters. California’s resiliency (the ability
to withstand, respond to, and recover from a disaster) strongly depends on its capacity to quickly restore
the functioning of critical infrastructure and facilities after disasters. See Annex 3 Lifelines Infrastructure
and Hazard Mitigation Planning.

4.1.2 NATURAL ENVIRONMENT
Geography
California has the third largest land area among the nation’s 50 states, with roughly 163,695 square miles.
Its location and physical configuration make it vulnerable to many different hazards. For example, the state
has over 1,100 miles of coastline, home to several major coastal cities – including San Francisco, Los
Angeles, and San Diego – that are prone to flooding, tsunamis, and rising sea levels. Associated with much
of the coastline are the northern and central coastal ranges which accommodate substantial terrain.
A key inland feature is the Central Valley, a huge, fertile valley bounded by the coastal mountain ranges to
the west, the Sierra Nevada to the east, the Cascade Range to the north, and the Tehachapi Mountains to
the south. Mountain‐fed rivers irrigate the Central Valley. With dredging, a number of these rivers have
become sufficiently large and deep that several inland cities, most notably Stockton, are harbor
communities that can dock ocean‐going vessels.
The Sierra Nevada range runs much of the length of California’s eastern border. Located in the Sierra
Nevada are Mount Whitney, the highest peak in the continental U.S. at 14,495 feet, Yosemite National Park,
and Lake Tahoe. To the east of the Sierra are the Owens Valley and Mono Lake, which are environmentally
significant as habitat essential to birds. The south portion of the state has the Transverse Ranges, one of
the few east‐west trending ranges in the country; the Mojave Desert; and Death Valley, which contains the
lowest point in North America (282 feet below sea level) and has the hottest recorded temperature in the
U.S. (134 degrees).

Geology and Seismicity
California has extensive seismic activity. It is more seismically active than all other states except Alaska, but
California has more earthquake risk than all other states combined ‐ seventy four percent of the country’s
overall expected annualized losses (FEMA 366, 2000). It sits on the juncture of two major tectonic plates,
the North America Plate and the Pacific Plate. The San Andreas Fault generally parallels the coast in a
southeasterly direction, coming ashore near Eureka, passing west of San Francisco and east of Los Angeles
into Mexico. Earthquakes have claimed the lives of more than 3,000 Californians in the past two centuries.

Watersheds and Terrain
The Sacramento and San Joaquin rivers and their tributaries, which drain the Central Valley, form
California’s principal river systems. The Sacramento, the longest river in the state, flows south for 377 miles
to its junction with the San Joaquin. The Sacramento and San Joaquin rivers unite to form a large inland
delta that drains into Suisun Bay, the eastern arm of San Francisco Bay. Development vulnerable to
flooding continues to occur in floodplains associated with this extensive network of rivers.
Map 4.B identifies California’s major terrain features, including the Sierra Nevada and coastal ranges, the
Central Valley, deserts, major rivers, and water bodies.
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MAP 4.B: California Terrain

Map 4.B shows the general topography of California. This includes 1,100 miles of coastline. The Central
Valley, labeled as “Great Valley” is a major topographic feature which collects major river run off from the
Sierra Nevada Range and channels it though the Delta to the San Francisco Bay and out to the ocean.
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MAP 4.C: Public Lands

Map 4.C shows a clear correlation between mountainous regions and public land holdings. (Online or
download viewers can zoom in for a closer view of the information on this map.)
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Public Lands
Map 4.C shows California’s major public land areas. The largest category is U.S. Forest Service land, which
covers 20.6 million acres. Other major public holdings include those of the Bureau of Land Management
and National Park Service. Forest and range lands in and near these public holdings are subject to wildfire
risk which is increasing due to climate change.

Ecosystems
According to the California Climate Adaptation Strategy, California is one of the most biologically diverse
regions of the world, with the most unique plant and animal species and greatest number of endangered
species among all 50 states. Its wide biodiversity stems from its varied climate and assorted landscapes.
Ecological communities include coastal ranges, coastal dunes, wetlands, rivers, lakes, streams, deserts,
grasslands, chaparral, and inland, forested mountains among others. The vast number of endemic species
here, combined with high level of threats to their persistence, makes California one of 25 biodiversity
“hotspots” on earth.11

4.1.3 GROWTH PATTERNS AND TRENDS
Recent and Projected Growth Trends
From 2009 to 2012, California’s population grew by about 748,796 people, or 2 percent.12 Table 4.C shows
the top 10 counties in population growth from 2000 to 2012. Highest growth took place in the five most
heavily populated Southern California counties. Growth in the top 10 counties totaled 2,755,075 people, or
75 percent of California’s total growth. By 2050, the population is expected to reach 50,365,074, roughly
12.5 million more people than presently reside in California.13 Such an increase would be more than four
times the amount of growth experienced in the past twelve years.
Table 4.C: Top Ten Counties in Population Growth, 2000‐2012
County
Riverside
Los Angeles
San Bernardino
San Diego
Orange
Sacramento
Kern
Fresno
Santa Clara
San Joaquin
Total Top 10

Population Change,
2000 to 2012
687,128
367,682
345,826
318,846
218,040
209,373
191,149
144,599
141,182
131,250
2,755,075

2000‐2012
Rank
1
2
3
4
5
6
7
8
9
10

2000‐2009
Rank
2
1
4
3
5
6
8
9
7
10

Source: California Department of Finance, Report E‐2:
http://www.dof.ca.gov/research/demographic/reports/estimates/e‐2/view.php

11

Stein, Bruce A., Lynn S. Kutner, and Jonathan S. Adams (eds., 2000). Precious Heritage: The Status of Biodiversity in the United States. Oxford, UK:
Oxford University Press
12
http://www.dof.ca.gov/research/demographic/reports/estimates/e‐2/view.php
13
www.dof.ca.gov/research/demographic/reports/estimates/e‐2/2000‐09/
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MAP 4.D: California Population Change by County

Map 4.D shows that population growth from 2000 to 2012 has been concentrated largely in Southern
California, Central Valley, San Francisco Bay, and Sacramento area counties.
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MAP 4.E: California Residential Units Authorized by Permits

Map 4.E shows the ranges in additional dwelling units authorized by building permits. Most of the
approved new units are in Southern California and the Sacramento area. Building codes and other state
and local mitigation efforts help to minimize losses from future disasters. However, with climate change,
increased severity of storms and prolonged droughts will increase vulnerability to flooding and wildfires.
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Implications of Growth
Growth patterns have a direct bearing on the impacts of hazards, risk, and vulnerability. It will be seen in
Chapter 5 that rapid growth in Southern California counties, including Los Angeles, Orange, Riverside, and
San Bernardino, has intensified high earthquake hazard exposure of large, vulnerable populations. The San
Francisco Bay region constitutes 10 counties, roughly 20% of California’s Population, making this region’s
earthquake and hazard vulnerability high. Also noted in Chapter 5 is exposure to high flood hazards in
Central Valley counties and high wildfire hazards in the foothill and mountainous counties. Inland counties
are replacing coastal counties as the leading growth areas.

4.2 CALIFORNIA’S DISASTER HISTORY
Federal regulations require each state to undertake a risk assessment of the hazards and vulnerabilities that
affect it in order to provide a factual basis for developing a hazard mitigation strategy.
The following analysis of California’s disaster history provides a foundation for the risk assessment found in
Chapters 5 and 6. Together those chapters identify emerging hazard, vulnerability, and risk issues, linking
them to mitigation strategies and actions.

4.2.1 STATEWIDE DISASTER LOSS FINDINGS
Over the past six decades, disasters and corresponding losses have grown rapidly as has California’s
population. Table 4.D shows overall increases in state emergency proclamations and federal disaster
declarations from 1950 through 2012. The table also shows casualties and Cal EMA‐administered disaster
costs by decade, peaking in the 1990s due to the 1994 Northridge Earthquake. Figures for deaths and
injuries are partial for the periods 2000‐2009 and 2010‐2012, and based on best available data.
Table 4.D: Disasters and Losses by Time Phase, 1950 ‐ 2012
Year

1950 – 1959
1960 – 1969
1970 – 1979
1980 – 1989
1990 – 1999
2000 – 2009
2010‐2012
Total

State Emergency
Proclamations a
8
32
63
61
50
69
14
297

Federal
Disaster
Declarations a
3
12
18
23
19
102
17
192

Deaths b

100
99
246
210
224
59
4
942

Injuries b

227
1,224
2,226
5,245
15,592
885
27
25,426

Cal OES‐Administered
Costs b, c
$332,283,000
$706,931,196
$4,197,670,330
$3,342,205,537
$9,277,786,648
$1,846,305,419
$244,255,232
$19,947,437,362

Source: Cal OES database
a
Through 2012.
b
Information from 2000‐2012 remains preliminary based on Incident Command System (ICS) Reporting and Cal EMA After Action
Reviews
c
Figures in this column show only certain post‐disaster recovery costs, such as Individual and Public Assistance grants, which together
reflect only a portion of total disaster costs. Disaster costs reflect actual estimates at the time of incidents not adjusted for inflation
through normal means such as applying the Consumer Price Index to get equivalent values.

As discussed in Chapter 2, California’s leading mitigation goal is to significantly reduce life loss and injuries.
Table 4.E (on the following page) provides an overall perspective on life loss and injury in relation to
population growth for the period from 1950 to 2012. California’s population more than tripled from 1950 to
2012, while numbers of deaths remained within a relatively narrow range. Injuries have varied more widely.
Over 11,000 injuries during the 1990s were due to the Northridge Earthquake.
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MAP 4.F: State and Federal Declared Disasters, 1950‐December 2012

Map 4.F shows the pattern of California disasters since 1950. The largest numbers have occurred in
Southern California in the state’s most heavily populated counties.
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Table 4.E: Population and Disaster Deaths and Injuries by Time Phase, 1950 – 2012
Year
1950 – 1959
1960 – 1969
1970 – 1979
1980 – 1989
1990 – 1999
2000 – 2009
2010 – 2012

State Population Beginning of
Decade
10,586,000
15,717,000
19,953,000
23,668,000
29,760,000
33,872,000
37,253,956

Deaths

Injuries
100
99
246
210
224
59
4

227
1,224
2,226
5,245
15,592
885
27

Source: Cal OES database. At the time of this writing, "Death," and "Injuries," for information from 2000‐2012 remains
preliminary based on Incident Command System (ICS) Reporting and After Action Reviews; population from Counting California,
UC Libraries

Table 4.F: Disaster Incidents, Casualties, and Cost by Type, 1950 ‐ 2012
Disaster
Type
Fire
Flood
Earthquake
Agricultural
Freeze
Landslide
Economic
Civil Unrest
Drought
Hazardous
Material
Wind
Air Disaster
Facility
Road
Damage
Tsunami
Invasive
Species
Storms
Tornado
Other
Total

75
116
21
17
8
8
6
6
8
3

Federal
Disaster
Declarations
Though
2012
122
47
13
0
4
1
1
1
0
0

129
294
193
0
0
24
0
85
0
0

2,139
759
18,962
0
0
0
0
3,331
0
0

$2,735,466,734
$4,548,964,020
$8,110,772,990
$389,895,974
$1,017,890,620
$126,172,037
$32,823,425
$167,722,732
$2,686,858,480
0

3
2
2
3

3
2
2
3

0
0
0
0

0
232
0
0

0
2
0
0

$82,100
0
$654,897
$462,986

3
1

3
1

2
0

13
0

1
0

$49,617,379
0

6
1
5

6
1
5

1
0
0

0
0
0

0
0
0

$69,392,668
0
$10,660,320

417

294

192

970

25,194

$19,947,437,362

Emergencies
Through
2012

State
Emergency
Proclamations
Though 2012

178
129
23
18
9
9
6
6
8
5

Deaths
Through
2012*

Injuries
Through
2012*

Cal OES‐
Administered
Costs Though
2012*

Source: Cal OES database
** Death and Injury estimates from 2003‐2012 based on Incident Command System Reports and After Action Reviews. Administered
Costs include obligated, but unspent expenditures in the case the incident remains open for Individual and Public Assistance grants.

Table 4.F identifies disaster incidents, casualties, and Cal OES costs by type. Cal OES has revised the
database from which these summary tables were drawn during the preparation of the 2013 SHMP in an
effort to continuously improve disaster history data. At the time of this writing, "Death," and "Injuries"
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information from 2000‐2012 remains preliminary based on Incident Command System (ICS) Reporting and
After Action Reviews. These figures will be updated when data are available.

Need for Mitigation Focus on Potential Catastrophic Events
Acknowledging that much of the state’s population growth in the past 59 years has been in counties with
high hazard exposure, these figures can be viewed as positive. Ongoing mitigation investments have helped
limit what might otherwise have been higher loss totals for more common, small and moderate‐sized
disasters. It is important to recognize, however, that during this period there have been no catastrophic
events like the 1906 San Francisco Earthquake. Catastrophic events are expected on longer time cycles than
the many more “routine” disasters reported above. Thus, a major focus of mitigation efforts should be on
the question of how to reduce losses from future catastrophic events.
For a detailed account of the data in the preceding tables, see Appendix M.

Need for Accurate Disaster Loss Data
The preceding disaster emergency and loss data reflect a partial update of the Cal OES database since 2007.
As noted previously, Cal OES is still in the process of completing the disaster loss data update from 2007
through 2009. However, it is important to recognize that its monetary loss data are limited to costs of
federal grant programs administered by Cal OES, such as Individual and Household Assistance, Public
Assistance, and Flood Mitigation Assistance grants, and thus are inadequate to reflect the true magnitude
of losses experienced in these events.
To counteract this somewhat, the 2010 SHMP also uses disaster loss data from other sources, including the
Spatial Hazard Events and Losses Database for the United States (SHELDUS)14 and the Public Entity Risk
Institute’s (PERI) Presidential Disaster Declaration Site.15 Because no single source provides all needed data,
data from such databases need to be used carefully. Disaster loss databases vary widely in how data are
compiled, how loss topics are defined, how data are updated, and what is included. For example, while
SHELDUS is used because it tracks direct losses, it does not account for insured losses and may possibly
over‐estimate storm‐related losses. PERI information is data is also included because it comes from FEMA.
However PERI’s loss data are available only for presidentially declared disasters, and not for state
emergencies.
The preceding reflects the challenge of providing an accurate analysis of California’s true long‐term patterns
of losses by type of disaster. It is clear from this that there is a need for a nationwide natural hazard loss
database that would provide a comprehensive clearinghouse for disaster loss information by hazard type.16

4.2.2 PRIMARY SOURCES OF DISASTER LOSSES
Table 4.F, which shows the pattern of emergencies, disasters, and associated losses by hazard types since
1950, when coupled with seismic knowledge, suggests the following findings:
1.
2.
3.

Earthquakes occur less frequently than the other primary hazards causing disasters but account for the
greatest combined losses (deaths, injuries, and damage costs)
Floods are the second most frequent disaster source and account for the second highest combined
losses
Wildfires are the most frequent source of declared disasters and account for the third highest
combined losses

14
Hazards & Vulnerability Institute. The Spatial Hazard Events and Losses Database for the United States. Version 7.0 [Online
Database]. Columbia, SC: University of South Carolina. 2009. Available from http://www.sheldus.org.
15
Public Entity Risk Institute
16
Gall, Melanie, Kevin A. Borden, and Susan L. Cutter. (2009). “When Do Losses Count? Six Fallacies of Natural Hazard Loss Data.”
American Meteorological Society 90(6). 2009. 799.
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4.
5.
6.

Earthquake costs exceeded wildfire costs by four times, using limited measures identified in these
tables
Although floods have resulted in a greater number of total deaths during this period, earthquakes have
accounted for the highest number of combined deaths and injuries
Earthquakes represent by far the greatest long term catastrophic disaster threat

From this analysis it is clear that these three hazards – earthquakes, fires, and floods – are predominant
among the sources of disaster since 1950. Therefore, they are referred to in this risk assessment as
“primary hazards.” Such findings also reflect the basis for past preparation of hazard‐specific statewide
mitigation plans for each primary hazard, and direct attention to risk assessments and mitigation measures
identified in Chapter 5.
Earthquake hazard mitigation is particularly relevant to SHMP Goal 1 (Significantly reduce life loss and
injuries) and SHMP Goal 2 (Minimize damage to structures and property), set forth in Chapter 2. In light of
both the social and economic disruption caused by moderate‐sized earthquakes, together with the
significant potential for catastrophic disasters posed by earthquakes far greater in magnitude than those
experienced since 1950, heightened attention is needed to mitigation strategies relating to this particular
hazard.

4.3 CRITERIA FOR HAZARDS, VULNERABILITY AND RISK ASSESSMENT
The risk assessment in Chapters 5 and 6 identifies a hierarchical and functional classification of hazards
based on stated hazard impact criteria. The hierarchy includes primary, secondary, and other hazards. For
each of the primary and secondary hazards addressed in this SHMP, the risk assessment includes
information identifying the following dimensions:




Location within the state (i.e., geographic area affected)
Previous occurrences within the state
Probability of future events (i.e., chances of recurrence)

4.3.1 HAZARD IMPACT CRITERIA
The risk assessment encompasses a wide variety of hazards that can cause disasters. It has been organized
on the basis of a series of hazard impact criteria:





Levels of loss (life, structures and property, environment)
Geographic extent
Frequency and return periods
Mitigation potential

4.3.2 CLASSIFICATION SYSTEM: PRIMARY, SECONDARY AND OTHER HAZARDS
The risk assessment is organized according to a hierarchy of primary, secondary, and other hazards.
Primary hazards include earthquakes, floods, and wildfires. These three are designated as primary hazards
because:



As discussed in Chapter 5, these three hazards have historically caused the greatest human, property,
and/or monetary losses as well as economic, social, and environmental disruptions within the state
Past major disaster events have led to the adoption of statewide plans for mitigation of these hazards,
including the California Earthquake Loss Reduction Plan, State Flood Hazard Mitigation Plan, and
California Fire Plan
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Together, these three hazards have the greatest potential to cause significant losses and disruptions in
the future

Secondary hazards include levee failure, landslide, tsunamis, climate related impacts and volcanoes. These
can be triggered by events involving primary hazards. Historically, secondary hazards have led to
substantially lesser combined losses, as have other hazards.
For purposes of compliance with the Disaster Mitigation Act, as further specified by Interim Final Rule 44
CFR Section 206.401(c)(2)(i), the 2013 SHMP addresses in substantial detail the primary hazards of
earthquakes, floods, and wildfires. Secondary, other, and additional hazards are addressed at a lesser level
of detail due to their relatively fewer impacts, as identified in the preceding disaster history.
It is recognized that the preceding classification is provisional. It will change with time because the extent,
intensity, and timing of meteorological changes associated with climate change are not yet well understood
by the scientific community.

4.3.3 RISK ASSESSMENT COMPONENTS
In addition to the classification of hazards, the risk assessment includes:





A terminology section providing working definitions for key words such as hazard, vulnerability, and
risk
A GIS‐based multi‐hazard risk assessment in Chapter 5, which assesses risk exposure and social
vulnerability to primary hazards by jurisdiction (counties), including sub‐county patterns based on new
raster‐based analyses
Observations regarding local vulnerability and potential loss drawn from the review of FEMA‐approved
Local Hazard Mitigation Plans in Annex 5
Discussions of mitigation progress since 2010 covered initially in Chapters 1 through 3 and elaborated
for each of the primary hazards evaluated in Chapter 5 and the other hazards described in Chapter 6

4.3.4 STANDARD RISK ASSESSMENT TEXT TEMPLATE CATEGORIES
Throughout Chapters 5 and 6, an effort is made to use standard FEMA hazard and risk assessment criteria.
For this reason, each primary, secondary, and additional hazard is addressed, to the extent possible given
existing data sources, using the following descriptive categories:







Identifying the hazard – what are its main characteristics?
Profiling the hazard – where is it found, with what effects?
Assessing state vulnerability and potential loss to the hazard – what kinds of populations and facilities
are at risk?
Assessing vulnerability by jurisdiction – which localities are most directly vulnerable to a particular
hazard?
Assessing local vulnerability and potential loss to the hazard – what are vulnerabilities and potential
losses to that hazard within those localities?
Identifying current hazard mitigation efforts – what is being done to mitigate hazards?

Within some sections of Chapter 5, for example in Section 5.2.4.1 (Earthquake Vulnerability and Mitigation
of Buildings) and Section 5.2.4.2 (Vulnerability and Mitigation of Utilities and Transportation) certain of
these categories are combined for key building inventories, addressing vulnerability, potential loss, and
mitigation efforts in relation to particular structural types. An example is the discussion of unreinforced
masonry (URM) in Chapter 5 in Section 5.2.4.1. This has been done because of the wide variety of
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inventories of buildings and utilities vulnerable to earthquakes. In such instances, mitigation can best be
discussed in relation to vulnerability issues related to the specific type of structure or facility.

4.4 ESSENTIAL TERMINOLOGY
One of the difficulties in mitigation planning is confusion over the meaning of terms. Findings from previous
Local Hazard Mitigation Plan reviews found that definitions of key terms varied substantially from plan to
plan.
For this reason, special attention was given during the 2010 SHMP revision process to essential terminology
used in the SHMP for the purpose of standardization. This standardization continues to be used in the 2013
SHMP. The following discussion identifies key terms, their working definitions, and their expanded
meanings found in references consulted during exploration of this issue.
For purposes of the SHMP, the following working definitions are described briefly and, in some cases,
accompanied by alternative definitions lending additional meaning from the law and natural hazards
publications. One important source for these working definitions is a training handbook prepared by FEMA
and the American Planning Association (APA).17

4.4.1 HAZARD, RISK, VULNERABILITY, DISASTER
Four key terms related to potential disaster threats and losses are hazard, risk, vulnerability, and disaster.
Though often used interchangeably, each has its own distinct meaning and should be used with that
distinction in mind to avoid confusion.

Hazard
The term “hazard” means an event or physical condition that has the potential to cause fatalities, injuries,
property damage, infrastructure damage, agricultural losses, damage to the environment, interruption of
business, or other types of harm or loss.

Risk
The term “risk” means the potential losses associated with a hazard, defined in terms of expected
probability and frequency, exposure, and consequences.18
The International Organization of Standardization defines the term “risk” as the combination of the
probability of an event and its consequences, where:
“Probability” is the extent to which an event is likely to occur
“Event” is the occurrence of a particular set of circumstances
“Consequences” are the outcome of an event19

Vulnerability
The term “vulnerability” can have varying meanings. From a structural perspective, it means susceptibility
to damage given the inherent characteristics of a particular structure. Its broader meaning is the level of
exposure of human life and property to damage from natural and human‐made hazards.

17
“Planning for a Disaster‐Resistant Community.” AICP Professional Development Workshop Handbook, APA 2007 National Conference in Philadelphia,
Pennsylvania. April 2007.
18
J. Schwab, K. C. Topping, C. C. Eadie, R. E. Deyle, and R. A. Smith. Planning for Post‐Disaster Recovery and Reconstruction. American Planning
Association, Planning Advisory Service, Report No. 483/484. 1998.
19
International Organization for Standardization (ISO), Risk Management – Vocabulary – Guidelines for Use in Standards. ISO/IEC Guide 73ISO. Geneva,
Switzerland: Central Secretariat. 2002.
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Cutter, Boruff, and Shirley expand this definition with a discussion of social vulnerability, which they
describe as partially the product of social inequalities—those social factors that influence or shape the
susceptibility of various groups to harm, and govern their ability to respond. They assert that social
vulnerability is also the product of place inequalities—those characteristics of communities and the built
environment, such as the level of urbanization, growth rates, and economic vitality, that contribute to the
social vulnerability of places.20
Tierney expands on this vulnerability perspective, noting that disasters result not only from physical agents,
but from a combination of three factors:
(1)
(2)

(3)

Disaster agent – whether a hurricane, earthquake, tornado, or some technological or
human‐induced event
Physical setting affected by the disaster, including:
(a)
characteristics of the built environment (e.g., structures not built to survive the physical
impact of the disaster agent); and
(b)
environmental features that serve to either mitigate the effects of disasters or make them
more severe (e.g., diminished wetlands that could have cushioned the impacts of Katrina);
Population vulnerability, a complex construct that includes such factors as:
(a)
proximity to physical disaster impacts
(b)
material resources (e.g., income and wealth)
(c)
race, ethnicity, gender, age
(d)
knowledge concerning recommended safety measures; and
(e)
factors associated with social and cultural capital, such as routine involvement in social
networks that can serve as conduits for information and mutual aid, as well as knowledge
that enables community residents to interact successfully with mainstream societal
institutions

Tierney also notes that human populations are also made vulnerable by steps their governments and
institutions take (or fail to take) to protect them before and after disasters strike.21

Disaster
The term “disaster” means a major detrimental impact of a hazard upon the population and the economic,
social, and built environment of an affected area.
Note that a variety of other definitions of the term “disaster” are found in the natural hazards literature and
the law, including the following:
…an event concentrated in time and space, in which a society or one of its subdivisions
undergoes physical harm and social disruption, such that all or some essential functions
of the society or subdivision are impaired…22
…the occurrence of a sudden or major misfortune which disrupts the basic fabric and
normal functioning of a society (or community)…23
For declaring a disaster at the federal level, the Stafford Act provides the following definition of the term
“major disaster”:
20

S. Cutter, B. Boruff, and W. L. Shirley. “Social Vulnerability to Environmental Hazards,” Social Science Quarterly 84 (1) 2003:242‐261.
K. Tierney. “Foreshadowing Katrina: Recent Sociological Contributions to Vulnerability Science.” Contemporary Sociology: A Journal of Reviews 35 (3),
2006:207‐212.
22
Charles Fritz. “Disaster,” in Contemporary Social Problems, R.K. Merton and R.A. Nisbet, eds. New York: Harcourt Press, 1961: pp. 651‐694.
23
A.W. Coburn, R. J. S. Spence, and A. Pomonis. Vulnerability and Risk Assessment. 2nd edition. Cambridge Architectural Research Limited, United Nations
Disaster Management Training Programme. 1994.
21
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…any natural catastrophe (including any hurricane, tornado, storm, high water, wind‐
driven water, tidal wave, tsunami, earthquake, volcanic eruption, landslide, mudslide,
snowstorm, or drought), or, regardless of cause, any fire, flood, or explosion, in any part
of the United States, which in the determination of the President causes damage of
sufficient severity and magnitude to warrant major disaster assistance under this Act to
supplement the efforts and available resources of states, local governments, and
disaster relief organizations in alleviating the damage, loss, hardship, or suffering caused
thereby...
The term “catastrophe” in the Stafford Act definition implies an event of a magnitude exceeding available
local and state response and recovery resources. In more recent history, the term “catastrophic” has been
redefined by events such as the 9/11 World Trade Center disaster and Hurricane Katrina to mean disasters
large enough to stretch national resources.

Natural vs. Human‐Caused Disasters
The term “natural disaster” refers to destructive events involving natural forces such as droughts,
earthquakes, floods, hurricanes, landslides, mudslides, storms, tornados, tsunamis, high or wind‐driven
waters, wildfires, and volcanic eruptions.
By contrast, “human‐caused” disasters include acts of war and terrorism as well as disasters with a
technological component such as dams and levee failures, nuclear accidents and radiological releases,
major truck and rail transportation accidents, oil and other hazardous materials spills, and airplane crashes.
It is important to realize, however, that distinctions among natural, human‐caused, and technological
disasters are often artificial when taking into account the human decisions underlying settlement patterns
that conflict with natural hazards. For example, Hurricane Katrina on the Gulf Coast was both a natural and
human‐caused disaster involving the construction of urban areas over time in naturally hazardous areas
below sea level only partially protected by construction of inadequate levees. To the extent that disaster
losses could be made preventable through mitigation, natural disasters can also be considered human‐
caused.

4.4.2 MITIGATION, PREPAREDNESS, RESPONSE, RECOVERY
The terms mitigation, preparedness, response, and recovery are commonly referred to as the four basic
functions of emergency management. They are referred to as “phases” because ideally they should occur in
the order given. In the worst instances, response and recovery may be the only functions happening
sequentially in the absence of mitigation and preparedness. Conversely, in the best instances, mitigation
and preparedness are continuously occurring.

Mitigation
The term “mitigation” means sustained action taken to reduce or eliminate the long‐term risk to human life
and property from natural, human‐caused, and technological hazards and their effects. Note that this
emphasis on long‐term risk distinguishes mitigation from actions geared primarily to emergency
preparedness and short‐term recovery.
Mitigation is predicated on the principles that many losses are preventable through better community
design and that each event should teach us how to reduce losses in the next disaster. Mitigation generally
means reducing long‐term risk from hazards to acceptable levels through predetermined measures
accompanying physical development, such as strengthening structures to withstand earthquakes,
prohibiting or limiting development in flood‐prone areas, clearing defensible space around residences in
wildland‐urban interface (WUI) areas, or designing development away from areas of geological instability.
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Mitigation is different from emergency preparedness. The latter concentrates on activities that make a
person, place, or organization ready to respond to a disaster with emergency equipment, food, emergency
shelter, and medicine.

Preparedness
The term “preparedness” means making preparations before a disaster for what to do immediately after a
disaster.
Examples of preparedness include developing pre‐disaster plans and information regarding who to contact
and where to go after a disaster; what food, equipment, and other emergency supplies to have ready and
stored to enable quick action; what emergency communications measures should be available; how and
where to evacuate people; and how to provide food, shelter, medical assistance, and basic services to
disaster victims. It can also mean preparing for recovery, educating the public on personal and household
preparedness, and practicing disaster drills.
Preparedness is sometimes confused with mitigation. However, it is distinguished from mitigation by its
focus on immediate post‐disaster action. Mitigation and preparedness go hand‐in‐hand. Where mitigation
is insufficient to significantly reduce potential disaster losses, then preparedness becomes especially
important. To the extent that time or financial resources preclude long‐term mitigation of many hazards in
the natural and social environment, then it becomes very important to undertake plans and actions to
prepare for emergencies, making it easier to respond to and recover. This interdependency is fundamental
to the SHMP.

Response
The term “response” means actions taken to respond to the disaster, such as rescuing survivors, providing
for mass evacuation, feeding and sheltering victims, and restoring communications.

Recovery
The term “recovery” means restoring people’s lives and creating new opportunities for the future. It
includes such actions as restoration of essential transportation, utilities, and other public services; repair of
damaged facilities; provision of both temporary and replacement housing; restoration and improvement of
the economy; and long‐term reconstruction which improves the community.

4.4.3 SUSTAINABILITY AND RESILIENCE
Two additional terms – sustainability and resilience – have come into the lexicon in the past several years.
Emerging from a broader literature base, these terms are more difficult to define.

Sustainability
Sustainability has come to be an over‐arching concept within which disaster management takes place. A
well‐known definition of sustainability comes from the World Commission on Environment and
Development which stated that sustainable development was that which meets the needs of the present
without compromising the ability of future generations to meet their own needs.24 This vision was
articulated at a finer level by the National Commission on the Environment, which suggested sustainability
is a strategy for improving the quality of life while preserving the environmental potential for the future, of
living off interest rather than consuming natural capital.25

24
25

World Commission on Environment and Development. 1987.
National Commission on the Environment. 1993.
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For purposes of this SHMP, the term “sustainability” adds to these previous definitions the idea of
preservation of resources – physical, social, economic, environmental, historical, and cultural – for the
benefit of future generations. Thus, a community is inherently unsustainable if its resources are destroyed
or dramatically altered by disasters. Sustainable cities are those that both consume and preserve resources
in a way that allows them to exist for a long period of time. One of the paths to sustainability is through
investment in strong disaster mitigation.

Resilience
The term “resilience” is commonly defined as the ability of a system to absorb shock and maintain its
structure and functions with a minimum of loss. Further, a resilient system is one that can resume pre‐
event functionality in a relatively short time. Thus, a community is resilient when it maintains continuity
and recovers quickly despite disasters.
This basic concept of resilience is expanded here to include two additional factors: 1) multiple geographic
levels – cities, counties, regions, and the state; and 2) the capacity of a city, county, or state to adapt or
transform itself during recovery to meet new challenges posed by changed conditions. The latter idea is
captured in the commonly employed phrase “building back better.”
For purposes of this SHMP, the term “resilience” thus refers to the capacity of a community, region, or state
to 1) survive a major disaster, 2) retain its essential structure and functions, and 3) adapt to post‐disaster
opportunities for transforming itself to meet new challenges.
Resilience should be seen as an element of sustainability. Disasters destroy resources, making communities
less sustainable or unsustainable, whereas resilience helps to protect resources. Resilience can be
developed not only through mitigation, but also through coordinated development and implementation of
the other disaster management functions, including preparedness, response, and recovery.26

4.5 AN EMERGING RISK FACTOR: CLIMATE CHANGE
An increasingly important factor affecting all four disaster management functions is climate change caused
by global warming. Climate change reflects new uncertainties and factors shaping and conditioning hazard
mitigation planning. It is addressed in this chapter as a factor intensifying impacts of many natural hazards
described in Chapters 5 and 6.
Scientific studies have confirmed that release of greenhouse gases—such as carbon dioxide (CO2),
methane, chlorofluorocarbons (CFCs), and nitrous oxide—is creating changes to the earth’s climate leading
to a variety of negative effects. Impacts of meteorological changes have been under observation by risk
management and natural hazards researchers for several decades.
Climate change is already affecting California. Sea levels have risen by as much as seven inches along the
California coast over the last century, increasing erosion and pressure on the state’s infrastructure, water
supplies, and natural resources.27 The state has also seen increased average temperatures, more extreme
hot days, fewer cold nights, a lengthening of the growing season, shifts in the water cycle with less winter
precipitation falling as snow, and both snowmelt and rainwater running off sooner in the year. In addition
to changes in average temperatures, sea level, and precipitation patterns, the intensity of extreme weather
events is also changing. Extreme weather events, such as heat waves, wildfires, droughts, and floods, are
likely to be some of the earliest climate impacts experienced.28
26

Topping et al. “Building Local Capacity for Long‐term Disaster Resilience.” Journal of Disaster Research. May 2010.
California Natural Resources Agency. 2009 California Climate Adaptation Strategy: A Report to the Governor of the State of California in Response to
Executive Order S‐13‐2008. p. 15.
28
Ibid
27
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In order to address these changes, California has developed a variety of laws, policies, and programs to
both mitigate (or reduce) the emission of greenhouse gases into the atmosphere and adapt to the changes
that will take place.
In the following sections, relevant state laws and policies are described, preliminary strategies for
addressing climate change are outlined, and principles for incorporating climate change into state, local,
and regional hazard mitigation planning are identified.

4.5.1 CALIFORNIA’S CLIMATE CHANGE INITIATIVES
California has been a leader in adopting initiatives to address climate change through the reduction of
greenhouse gas emissions and response to risks associated with climate change. Although climate change is
a global issue, actions taken by California can have far‐reaching effects by encouraging other states, the
federal government, and other countries to act. As the world’s fifteenth largest emitter of greenhouse
gases from human activity and natural sources and with trillions of dollars of real estate at risk due to
increasing climate‐related hazards, California is uniquely positioned to act to reduce greenhouse gases and
to adapt to climate change impacts.29 The following summarizes the major initiatives of the state.

Executive Order S‐03‐05 and Assembly Bill 32 – California Global Warming Solutions Act
of 2006
The initial push for greenhouse gas reduction was set in motion by Executive Order S‐03‐05 in 2005, which
established climate change emission reduction targets for the state for the purpose of mitigating global
warming. The executive order established greenhouse gas reduction targets as follows:




By 2010, reduce emissions to 2000 emission levels
By 2020, reduce emissions to 1990 emission levels
By 2050, reduce emissions to 80 percent below 1990 levels

Subsequently, the California legislature passed and the Governor signed Assembly Bill (AB) 32, known as the
California Global Warming Solutions Act of 2006. The law establishes a comprehensive program to achieve
quantifiable, cost‐effective reductions of greenhouse gases on a scheduled basis. It requires the California
Air Resources Board (ARB) to develop regulations and market mechanisms that will ultimately reduce
California's greenhouse gas emissions by 25 percent by 2020. Mandatory caps began in 2012 for significant
sources. Specifically, AB 32 required the ARB, among other things, to:





Establish a statewide greenhouse gas emissions cap for 2020, based on 1990 emissions by January 1,
2008
Adopt mandatory reporting rules for significant sources of greenhouse gases by January 1, 2009
Adopt a plan by January 1, 2009, indicating how emission reductions will be achieved from significant
greenhouse gas sources via regulations, market mechanisms and other actions
Adopt regulations by January 1, 2011 to achieve the maximum technologically feasible and cost‐
effective reductions in greenhouse gas, including provisions for using both market mechanisms and
alternative compliance mechanisms

Measures similar to AB 32 have been adopted by many other states, with California leading the way. In
response to an industry challenge to one of these state laws, the United States Supreme Court ruled that
greenhouse gases should be considered pollutants. This decision emphasized the court’s view that the
United States Environmental Protection Agency (EPA) has a responsibility to pass nationwide regulations
governing such emissions. On December 7, 2009, the EPA finalized its finding under the Clean Air Act that
29
California Natural Resources Agency. Final Statement of Reasons for Regulatory Action, Amendments to the State CEQA Guidelines Addressing Analysis
and Mitigation of Greenhouse Gas Emissions Pursuant to SB97. December 2009.
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greenhouse gases in the atmosphere endanger both public health and the environment for current and
future generations. The EPA also found that the combined emissions of greenhouse gases from motor
vehicles engines are contributing to the buildup of greenhouse gases in the atmosphere and, thus, to the
climate change problem. Ultimately, this finding paves the way for EPA regulation of greenhouse gas
emissions.
Meanwhile, California is proceeding with implementation of AB 32 through related initiatives and programs
described in the subsections that follow.

AB 32 Scoping Plan
AB 32 required the California Air Resources Board (CARB), the lead agency for implementing AB 32, to
develop a Scoping Plan outlining the state’s strategy to achieve the 2020 greenhouse gas emissions
reduction goals. On December 11, 2008, the RB adopted its Scoping Plan, setting forth a framework for
future regulatory action on how California will achieve that goal through sector‐by‐sector regulation. The
AB 32 Scoping Plan outlines a set of actions designed to reduce overall greenhouse gas emissions in
California to 1990 levels by 2020 and proposes a comprehensive set of actions designed to reduce overall
greenhouse gas emissions in California, improve the environment, reduce dependence on oil, diversify
energy sources, save energy, create new jobs, and enhance public health. The Scoping Plan presents
greenhouse gas emission reduction strategies that combine regulatory approaches, voluntary measures,
fees, policies, and programs. Reduction strategies are expected to evolve as technologies advance and
progress toward the state‘s goal is monitored.

Senate Bill 97 – CEQA Guidelines for Mitigation of Greenhouse Gas Emissions
By enacting Senate Bill (SB) 97 in 2007, California’s lawmakers expressly recognized the need to analyze
greenhouse gas emissions as a part of the California Environmental Quality Act (CEQA) process. SB 97
required the Governor’s Office of Planning and Research (OPR) to develop, and the Natural Resources
Agency to adopt, amendments to the CEQA Guidelines addressing the analysis and mitigation of
greenhouse gas emissions. Those CEQA Guidelines amendments clarified several points, including the
following:






Lead agencies must analyze the greenhouse gas emissions of proposed projects, and must reach a
conclusion regarding the significance of those emissions. (See CEQA Guidelines Section 15064.4.)
When a project’s greenhouse gas emissions may be significant, lead agencies must consider a range of
potential mitigation measures to reduce those emissions. (See CEQA Guidelines Section 15126.4(c).)
Lead agencies must analyze potentially significant impacts associated with placing projects in
hazardous locations, including locations potentially affected by climate change. (See CEQA Guidelines
Section 15126.2(a).)
Lead agencies may significantly streamline the analysis of greenhouse gases on a project level by using
a programmatic greenhouse gas emissions reduction plan meeting certain criteria. (See CEQA
Guidelines Section 15183.5(b).)
CEQA mandates analysis of a proposed project’s potential energy use (including transportation‐related
energy), sources of energy supply, and ways to reduce energy demand, including through the use of
efficient transportation alternatives. (See CEQA Guidelines, Appendix F.)

SB 375 – Greenhouse Gas Emissions Reduction
Enacted in October 2008, SB 375 further built on AB 32 by connecting the reduction of greenhouse gas
emissions from cars and light trucks to regional and local land use and transportation planning. SB 375
asserts that “without improved land use and transportation policy, California will not be able to achieve the
goals of AB 32.” Accordingly, SB 375 has three goals: 1) to use the regional transportation planning process
to help achieve AB 32 goals, 2) to use CEQA streamlining as an incentive to encourage residential
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development projects that are consistent with regional plans that meet greenhouse gas emission reduction
targets, and 3) to coordinate the regional housing needs allocation process with the regional transportation
planning process.
SB 375 requires the California Air Resources Board (ARB) to establish greenhouse gas emission reduction
targets for each region (as opposed to individual cities or households). Then each region’s metropolitan
planning organization (MPO) must create a Sustainable Communities Strategy (SCS) as part of the Regional
Transportation Plan (RTP) that will meet the target for the region, or an Alternative Planning Strategy (APS)
independent of the RTP describing why the targets cannot be met. No on‐the‐ground change is likely to be
seen for several years, until after each MPO actually adopts the sustainable communities plan called for in
the law.

SB 732 – Strategic Growth Council
In September 2008, the Governor signed SB 732 creating the Strategic Growth Council (SGC). The SGC is a
cabinet‐level committee that is tasked with coordinating the activities of state agencies to:







Improve air and water quality
Protect natural resource and agriculture lands
Increase the availability of affordable housing
Improve infrastructure systems
Promote public health
Assist state and local entities in the planning of sustainable communities and meeting AB 32 goals

SB 732 gives the council authority to distribute Proposition 84 funds available for planning grants and
incentives to encourage the development of regional and local land use plans designed to promote water
conservation, reduce automobile use and fuel consumption, encourage greater infill and compact
development, protect natural resources and agricultural lands, and increase adaptability to climate change.
All projects and plans must be consistent with the state’s planning priorities and reduce greenhouse gas
emissions on a permanent basis consistent with AB 32 and any applicable regional plan. The planning grant
criteria Priority Considerations award extra points for addressing climate change impacts on human and
natural areas and adaptation planning to address these issues.

General Plan Guidelines
Climate change has also been recognized by the Governor’s Office of Planning and Research (OPR) as a
factor to be considered in preparation of local general plans. OPR is in the process of updating the 2003
General Plan Guidelines, which provide guidance to cities and counties in the preparation of their local
general plans. The next update will reflect legislative requirements enacted since 2003 and provide new
guidance on addressing climate change, adaptation, and related issues. The current General Plan Guidelines
require a safety element as one of seven mandatory elements in the general plan. The primary aim of the
safety element is to reduce the potential risk of death, injuries, property damage, and economic and social
dislocation resulting from fires, floods, earthquakes, landslides, and other hazards. Local agencies are
encouraged by California law to adopt Local Hazard Mitigation Plans (LHMPs) as part of their general plan
safety elements.30 The LHMP must be consistent with the goals and objectives of both the local general
plan and the SHMP. As such, the general plan and LHMP provide a local vehicle for implementation of the
SHMP, including provisions dealing with climate change.

4.5.2 CLIMATE ADAPTATION: STATE EFFORTS TO PREPARE FOR CLIMATE RISKS
In addition to leadership in greenhouse gas emissions reduction, California has also been a leader in efforts
to prepare for and respond to climate risks, also known as adaptation.
30

AB 2140 provides financial incentives for local agencies to adopt LHMPs as part of the safety elements of their general plans.
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The people of California face escalating threats related to climate change, including extreme storm events,
more frequent and severe wildfires, disruptions to water and energy delivery systems, disruptions to
transportation systems, more frequent and severe heat waves and associated air quality issues, and the
potential loss of species and habitats due to various climate related stressors. These climate impacts
threaten not only public health and safety, but also billions of dollars of property and the economic
livelihood of California.
Adjustments in natural or human systems can help reduce the potential harm from climate changes that
are occurring or expected. As discussed above, the term “mitigation” can be associated with different
meanings in the emergency management context and in the climate change context; “mitigation” in the
climate change context generally refers to the reduction of greenhouse gases, while “mitigation” in the
emergency management context refers to hazard mitigation activities that can be characterized as any
action to reduce or eliminate the long‐term risk to human life and property from natural or human‐caused
hazards. The term adaptation has been defined in the Intergovernmental Panel on Climate Change’s 4th
Assessment Report as “initiatives and measures to reduce the vulnerability of natural and human systems
against actual or expected climate change affects”.31

California Climate Adaptation Strategy
Pursuant to Executive Order S‐13‐08, a multi‐sectoral 2009 California Climate Adaptation Strategy (2009
CAS) was developed32. The 2009 CAS was based on best available science at the time and included
recommendations to inform state decision makers in developing policies to prepare for climate impacts,
reduce exposure and vulnerability, and build more resilient California communities. A First Year Progress
Report was issued in 201033.
In 2012, the state completed a Third California Climate Assessment (Third Assessment)34. The Third
Assessment, supported by the prior Public Interest Energy Research (PIER) program administered by the
California Energy Commission (CEC), began the work of examining expected climate impacts in specific
regions in California (including parts of Southern California, the Central Valley, and the San Francisco Bay
Area). The Third Assessment also included studies of climate impacts in specific sectors such as agriculture,
water, energy and public health.
In order to augment previously identified strategies, and in light of advances in climate science and risk
management options, the California Natural Resources Agency, in coordination with other state agencies
and partners, is currently developing a 2013 update to the California Climate Adaptation Strategy (2013
Update). The 2013 update will include two additional sector chapters not previously included in the 2009
CAS; an energy chapter and an emergency management chapter.
Recognizing the very significant threat that climate change continues to pose to the health, safety, and
economic well‐being of California, the 2013 Update will be focused on identifying continued gaps and needs
in efforts to prepare for climate impacts. There are still significant needs for funding and supporting
authorities to advance the work of preparing for climate risks. Examples of progress to date are described
below.

31

IPCC 4th assessment definition http://www.ipcc.ch/publications_and_data/ar4/wg2/en/annexessglossary‐a‐d.html
http://resources.ca.gov/climate_adaptation/docs/Statewide_Adaptation_Strategy.pdf
33
http://www.energy.ca.gov/2010publications/CNRA‐1000‐2010‐010/CNRA‐1000‐2010‐010.PDF
34
http://climatechange.ca.gov/climate_action_team/reports/third_assessment/index.html
32
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Adaptation Progress and Resources
While the 2009 CAS, and the forthcoming 2013 CAS update, provide a comprehensive picture of California’s
continued needs with respect to preparing for climate impacts, more in‐depth, sector specific guidance,
policies and actions are also developing. State progress to date includes, but is not limited to, the following
documents and other resources:
1.

2013 State of California Sea Level Rise Guidance Document
(http://www.opc.ca.gov/webmaster/ftp/pdf/docs/2013_SLR_Guidance_Update_FINAL1.pdf)

2.

2013 joint California Department of Water Resources (DWR) and National Oceanic and Atmospheric
Association construction of four coastal observatories to improve flood watch and flood warning
information that can be provided to local emergency responders
(http://www.water.ca.gov/news/newsreleases/2012/120312.pdf)

3.

2013 California Department of Transportation release of “Addressing Climate Change Adaptation in
Regional Transportation Plans ‐ A Guide for California MPOs and RTPAs”
(http://www.dot.ca.gov/hq/tpp/offices/orip/climate_change/assessment.shtml)

4.

2012 relaunch of the CAL FIRE wildfire preparedness website with added features and steps to assist
homeowners in preparing for wildfires (www.ReadyForWildfire.org)

5.

2012 California Department of Food and Agriculture launch of the Climate Change Consortium to help
specialty crop growers prepare for climate impacts
(http://www.cdfa.ca.gov/egov/press_releases/Press_Release.asp?PRnum=12‐029

6.

2012 DWR establishment of a Climate Change Technical
(http://www.water.ca.gov/news/archive/index.cfm?yr=2012)

7.

2012 California Department of Fish and Wildlife launch of the Climate College to promote climate
literacy by providing open lectures on the fundamentals of climate science and providing tools and
resources necessary to empower participants to better incorporate climate change into their
professional responsibilities
(http://www.dfg.ca.gov/Climate_and_Energy/Climate_Change/Climate_College/)

8.

2012 State of California Extreme Heat Adaptation Interim Guidance
(http://www.climatechange.ca.gov/climate_action_team/reports/2012‐08‐
31_Extreme_Heat_Adaptation_Interim_Guidance_Document.pdf

9.

2012 Climate Action for Health: Integrating Public Health into Climate Action Planning
(http://www.cdph.ca.gov/programs/CCDPHP/Documents/CAPS_and_Health_Published3‐22‐12.pdf)

Advisory

Group

on

Water

10. 2012 Cool Pavements Bill (“AB 296”) regarding materials that can be used to reduce extreme heat in
urban areas
(http://www.leginfo.ca.gov/pub/11‐12/bill/asm/ab_0251‐0300/ab_296_bill_20120927_chaptered.pdf)
11. 2012 CEC public workshop on vulnerability of the California energy system to extreme weather events
and climate change (the CEC’s 2013 Integrated Energy Policy Report will include policy
recommendations on this topic) (http://www.energy.ca.gov/2013_energypolicy/index.html)
12. 2011 California Department of Transportation Guidance for Incorporating Sea Level Rise for Use in the
Planning and Development of Project Initiation Documents
(http://www.dot.ca.gov/ser/downloads/sealevel/guide_incorp_slr.pdf)
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13. 2011 DWR, in cooperation with the U.S. Environmental Protection Agency, U.S. Army Corps of
Engineers, and Resources Legacy Fund, (http://www.water.ca.gov/climatechange/CCHandbook.cfm)
14. 2010 California Essential Habitat Connectivity Project: A Strategy for Conserving a Connected California
(http://www.dfg.ca.gov/habcon/connectivity/)
15. 2013 Office of Environmental Health and Hazard Assessment Indicators of Climate Change in California
(http://oehha.ca.gov/multimedia/epic/climateindicators.html)
16. 2011 Climate Change Handbook for Regional Water Planning developed cooperatively by Department
of Water Resources, the U.S. Environmental Protection Agency, Resources Legacy Fund and the U.S.
Army Corps of Engineers (http://www.water.ca.gov/climatechange/CCHandbook.cfm)

Additional Climate Adaptation Planning Resources
In addition to the APG, four additional guidance documents from state agencies are intended to assist local
governments in planning for climate change.
Adapting to Sea Level Rise: A Guide for California’s Coastal Communities
Nicole Russell & Gary Griggs, University of California Santa Cruz
For the California Energy Commission‐‐Public Interest Environmental Research Program
January 2012
http://calost.org/pdf/announcements/Adapting%20to%20Sea%20Level%20Rise_N%20Russell_G%20Griggs
_2012.pdf
Addressing Climate Change Adaptation in Regional Transportation Plans: A Guide for California MPOs and
RTPAs
Cambridge Systematics. Prepared for the California Department of Transportation.
April 2013
http://www.dot.ca.gov/hq/tpp/offices/orip/climate_change/documents/FR3_CA_Climate_Change_Adaptat
ion_Guide_2013‐02‐26_.pdf
Climate Action for Health: Integrating Public Health into Climate Action Planning
California Department of Public Health
February 2012
http://www.cdph.ca.gov/programs/CCDPHP/Documents/CAPS_and_Health_Published3‐22‐12.pdf
Climate Change Handbook for Regional Water Planning
Prepared for US Environmental Protection Agency Region 9 and California Department of Water Resources
November 2011
http://www.water.ca.gov/climatechange/CCHandbook.cfm
Progress on preparing for climate impacts in California is not limited to State efforts. As noted in the 2009
CAS, the federal government, tribes, local and regional governments, businesses, non‐governmental
organizations, and Californians all play an important role in preparing for climate impacts. The 2013 CAS
Update will describe some of the successes of non‐state entities and individuals, as wells as a number of
collaborative efforts. Continued cooperation and innovative solutions will be important in ensuring resilient
California communities.
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Other Climate Change Resources
In 2010 the Pacific Council a membership‐based international affairs organization headquartered in Los
Angeles, published the report “Preparing for the Effects of Climate Change – A Strategy for California”. The
report includes a set of guiding principles for use in making climate adaptation decisions in California. The
principles, defined by the Pacific Council Task Force, strive to address both climate change challenges and
stakeholder interests in light of best science available.
The Pacific Council’s guiding principles for all climate adaptation decisions are:
 Science‐based policy
 Cost‐effective actions
 Aligned incentives
 Public engagement
 Coordination of planning and public decision making
For more information on the report and guiding principles, please download the report from the Pacific
Council’s website: http://www.pacificcouncil.org/taskforcereports

Translating Climate Science into Actions to Prepare for Climate Impacts
Cal‐Adapt
In 2011, California launched Cal‐Adapt, a web‐based tool that allows users to see how climate is projected
to change in local areas in California. The Cal‐Adapt tool was developed by UC Berkeley's Geospatial
Innovation Facility (GIF) with funding and advisory oversight by the CEC’s Public Interest Energy Research
(PIER) program, and advisory support from Google.org. The tool helps translate climate research from the
scientific community into a format that is usable for local planning purposes. With continued funding
support, 1Cal‐Adapt can be maintained and enhanced so that it continues to serve as a central resource for
those working on preparing for climate risks in California.

California Climate Adaptation Planning Guide
In 2012, the state released the California Adaptation Planning Guide (APG), a set of four complementary
documents that provide guidance to support communities in addressing the unavoidable consequences of
climate change. The APG provides a step‐by‐step guide for local and regional governments to assess
relevant climate impacts in their area and develop local climate action plans. The APG was designed to
allow for flexibility in the commitment of time, money, and effort to suit the needs of the community. The
APG was developed cooperatively by the California Natural Resources Agency, and California Emergency
Management Agency (now Cal OES), with support from California Polytechnic State University–San Luis
Obispo, and with funding through the Federal Emergency Management Agency and the California Energy
Commission (CEC).

CaLEAP Planning Tool
In 2012, the California Local Energy Assurance Planning (CaLEAP) web‐based tool was launched
(https://caleap.icfwebservices.com/Plan/Overview). CaLEAP is a CEC sponsored project to help local
governments with preparations to make their communities more resilient in the face of disaster events that
can interrupt energy supplies. The web‐based tool was designed with local government end‐users in mind.
The tool is structured around CaLEAP methodologies, provides links and resources, can be used to identify
needed materials, and can also act as a virtual office for planning teams in order to foster communication
and coordination.
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Climate Change and Emergency Management
There is growing global recognition that experts in emergency management and experts in climate science
and climate adaptation will benefit from collaborative efforts to share approaches, information, goals,
viewpoints, and insights35. In California, this collaborative work has already begun, and the integration of
climate impacts into emergency management efforts builds upon strengths and competencies that already
exist in California’s emergency management agencies and departments. The 2007 SHMP first incorporated
climate change and the topic has been expanded upon in subsequent SHMP updates.
Hazard mitigation in the context of a changing climate can take many different forms including, but not
limited to:












Construction of green infrastructure and other protective structures to address sea level rise
Managed shoreline retreat
Enhanced flood warning instrumentation
Climate risk communication and education36
Forest fire risk reduction through the removal of certain forest vegetation (or “fuels”)
Defensible space clearance around homes and structures to reduce wildfire risk
Building codes that require use of fire resistant building materials in areas prone to wildfire risk
Promotion of sound land use practices
Urban forestry and urban greening to address heat island effect
Use of cool pavements to deal with urban heat island effect
Use of state‐of‐art materials in new infrastructure to optimize resilience in light of expected climate
impacts

Attention to the timing and spatial dimensions of hazard mitigation efforts is critical in the era of climate
change. Some efforts to reduce risk in the short term, may actually increase exposure and vulnerability
over the longer term. Climate considerations in hazard mitigation and other phases of emergency
management will be more fully discussed in the emergency management chapter of the 2013 CAS Update.
Climate considerations in hazard mitigation are also further discussed in Chapter 6 of this document.

4.5.3 LOCAL AND REGIONAL CLIMATE ADAPTATION PLANNING
It is now clear that in coming decades natural disasters are broadly expected by members of the scientific
community to intensify due to climate change. Emergency managers, planning agencies, private
companies, and communities especially affected by climate change will be challenged to adapt their
planning to take into account an increase in the type, extent, and intensity of natural hazards.
Disasters expected to be more widely experienced in the future include avalanches, coastal erosion,
flooding, sea level rise, extreme heat, drought, landslides, severe weather and storms, and wildland fires.
As suggested in Section 4.2.1, particular interest and priority should be given to those climate change
impacts having the potential to escalate to catastrophic levels.
Local governments are mobilizing to create collaborative partnerships that address climate change at a local
scale. The Alliance of Regional Collaboratives for Climate Adaptation (ARRCA) was developed in 2012 to
help prepare California’s urban centers for the potential impacts of climate change including extreme
events such as flooding, heat waves, and sea level rise. The Los Angeles Regional Collaborative for Climate

35
See e.g. IPCC, 2012: Summary for Policymakers. In: Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation [Field,
C.B., V. Barros, T.F. Stocker, D. Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrandrea,K.J. Mach, G.‐K. Plattner, S.K. Allen, M. Tignor, and P.M. Midgley (eds.)]. A
Special Report of Working Groups I and II of the Intergovernmental Panel on Climate Change. Cambridge University Press, Cambridge, UK, and New York,
NY, USA, pp. 1‐19.
36
Climate risk communication and education can help shape choices that reduce climate risks by reducing exposure and vulnerability.

2013 SHMP

SECTION4.5 ‐ PAGE 105

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 4 –RISK ASSESSMENT OVERVIEW
Adaptation and Sustainability (LARC) and the San Diego Climate Collaborative37 are examples of localized
efforts to create opportunities to share resources and leverage funding to implement climate adaptation
planning.
Progress Summary 4.A: California Climate Adaptation Planning Guide (APG)
As noted above, the California Climate Adaptation Planning Guide (APG), a set of four complementary
documents, provides guidance to support communities in addressing the unavoidable consequences of
climate change. The APG introduces the basis for climate change adaptation planning and details a step‐by‐
step process for local and regional climate vulnerability assessment and adaptation strategy development.
The APG was developed to allow flexibility in the commitment of time, money, and scope.
The APG consists of the following four documents:
APG: Planning for Adaptive Communities – This document presents the basis for climate change adaptation
planning and introduces a step‐by‐step process for local and regional climate vulnerability assessment and
adaptation strategy development. All communities should start with this document.
APG: Defining Local and Regional Impacts – This supplemental document provides a more in‐depth
understanding of how climate change can affect a community. Seven “impact sectors” are included to
support communities conducting a climate vulnerability assessment.
APG: Understanding Regional Characteristics – The impact of climate change varies across the state. This
supplemental document identifies climate impact regions, including their environmental and
socioeconomic characteristics.
APG: Identifying Adaptation Strategies – This supplemental document explores potential adaptation
strategies that communities can use to meet adaptation needs. Adaptation strategies are categorized into
the same impact sectors used in the APG: Defining Local and Regional Impacts document.
Communities seeking to understand their vulnerability to climate change and develop strategies to address
the issue should refer to the APG:
http://resources.ca.gov/climate_adaptation/local_government/adaptation_planning_guide.html

Steps in Climate Adaptation Strategy Development
The process of developing climate change adaptation strategies can vary from a short, initial qualitative
process to a much more detailed, lengthy, comprehensive approach. Regardless of where a community falls
in this spectrum, the basic steps are the same (see Figure 4.A).
Vulnerability Assessment
1. Exposure: Identify the climate change effects a community will experience
2. Sensitivity: Identify the key community structures, functions, and populations that are potentially
susceptible to each climate change exposure
3. Potential Impacts: Analyze how the climate change exposure will affect the community structures,
functions, and populations (impacts)
4. Adaptive Capacity: Evaluate the community’s current ability to address the projected impacts
5. Risk and Onset: Adjust the impact assessment to account for uncertainty, timing, and adaptive capacity

37

http://www.sdclimatecollaborative.org/overview/
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Adaptation Strategy Development
6. Prioritize Adaptive Needs: Based on the vulnerability assessment, set priorities for adaptation needs
7. Identify Strategies: Identify strategies to address the highest priority adaptation needs
8. Evaluate and Prioritize: Evaluate and rank strategies based on the projected onset of the impact,
projected cost, co‐benefits, and other feasibility factors
9. Phase and Implement: Develop an implementation plan that includes phasing of strategies and a
monitoring system to assess effectiveness
Figure 4.A: The Nine Steps in Adaptation Strategy Development

Source: California APG: Defining Local and Regional Impacts

The gray steps are part of the vulnerability assessment (Steps 1‐5) and the blue steps are adaptation
strategy development (Steps 6‐9).
Progress Summary 4.B: Additional Local Climate Adaptation Guidance Sources
Progress as of 2013: In the last two years, California state agencies have prepared five guidance documents
(the APG, as well as the four documents discussed below) to assist local governments in planning and
preparing for climate change. These documents assist local planners and managers in assessing risk,
identifying at risk assets and populations, and developing climate adaptation policies and strategies. These
documents were placed online for public use in late 2012.
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4.6 MULTI‐HAZARDS DEMONSTRATION PROJECT
An effort to integrate science and disaster management at the federal level, the Multi‐Hazards
Demonstration Project was initiated by the United States Geological Survey (USGS) with a five‐year, pilot
project in 2006. The project’s goal is to improve California’s resiliency to earthquakes floods, wildfires,
tsunamis, and other hazards. That goal is being accomplished by applying science to community decision
making and emergency response, particularly through the use of a collaborative process and multi‐hazard
frameworks to create scenarios. The project is intended to help communities reduce their natural hazard
threats by directing new and existing science toward identifying significant vulnerabilities and producing
innovative hazard and risk communication products. These comprehensive and well‐constructed “what‐if”
hazard scenarios are put to use in assessing and practicing mitigation preparedness, response, and recovery
planning.
In January, 2012, this Southern California pilot project evolved into the national Science Application For Risk
Reduction (SAFRR) project described in Section 4.6.3 below. (For more information regarding the
ShakeOut, ARkStorm, and SAFRR projects described below, visit the USGS Multi‐Hazards Demonstration
Project website: http://urbanearth.gps.caltech.edu/about/)

4.6.1 THE GREAT CALIFORNIA SHAKEOUT SCENARIO
The ShakeOut Scenario, completed in May 2008 with hundreds of partners, was the first major product of
the USGS Multi‐Hazards Demonstration Project. This scenario designed a plausible large earthquake on the
southern San Andreas Fault and then studied the effects of fault rupture and shaking as well as secondary
hazards including liquefaction and landslides. The scenario considered direct physical impacts as well as
long‐term, social, cultural, and economic consequences.
Immediately after publication, it was clear that the ShakeOut Scenario made a difference. It encouraged
new discoveries and applications in research fields as diverse as earthquake physics and disaster economics,
broadening the foundation for future advances. Most importantly it inspired the largest ever participation
in earthquake preparedness drills, among both the emergency response community and the general public,
across the country and around the globe.
The first Great ShakeOut earthquake drill, based on the ShakeOut Scenario, was performed as part of the
Golden Guardian exercise in California in 2008. Since then the drills have evolved into an annual statewide
exercise which has led to improved preparedness though better understanding of possible disaster
outcomes. For more information on the Great California Shakeout Drill Program, see Progress Summary 5.B
in Chapter 5.
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MAP 4.G: Great ShakeOut Magnitude 7.8 Earthquake Scenario

Map 4.G is a USGS “ShakeMap” created for the ShakeOut Scenario showing the geographic distribution of
shaking levels on a Modified Mercalli Scale for a hypothetical magnitude 7.8 earthquake with a 200‐mile
fault rupture starting in the Salton Sea and progressing northward.

4.6.2 ARKSTORM
The USGS Multi Hazards Demonstration Project’s (MHDP) second product called ARkStorm, addresses
massive U.S. West Coast storms analogous to those that devastated California in 1861‐1862. Scientific
studies of offshore deposits in northern and southern California indicate that storms of this magnitude and
larger have occurred about as often as large earthquakes on the southern San Andreas Fault. Such storms
are projected to become more frequent and intense as a result of climate change.
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MAP 4.H: Projected ARkStorm Flooding in California (Based on Modeled Scenario)

Map 4.H depicts an ARkStorm modeled scenario showing the potential for flooding in the Central Valley as
the result of a large storm. (Online or download viewers can zoom in for a closer view of the information on
this map.)
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SECTION4.6 ‐ PAGE 110

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 4 –RISK ASSESSMENT OVERVIEW
Artist’s Rendering of the 1861‐1862 Winter Storms in Sacramento

This scientific effort resulted in a plausible flood hazard scenario to be used as a planning and preparation
tool by hazard mitigation and emergency response agencies.
Cal OES intends to use the ARkStorm scenario in an upcoming Golden Guardian exercise.

4.6.3 SCIENCE APPLICATION FOR RISK REDUCTION (SAFRR) TSUNAMI SCENARIO
In January 2012, the Multi‐Hazards Demonstration Project evolved into a permanent project known as
Science Application for Risk Reduction (SAFRR) that has a similar mission and national purview. Under
SAFRR's auspices, the USGS, National Oceanic and Atmospheric Administration (NOAA), California
Geological Survey (CGS), and other entities have teamed to develop a Pacific Basin Tsunami Scenario. This
scenario models inundation, currents, and scour to estimate the damage and necessary restoration of the
built environment, as well as environmental, social, and economic impacts that would result from a large,
hypothetical but plausible distant source tsunami affecting the west coast of the United States, including
Alaska and Hawaii. The scenario focuses on ports, harbors and marinas. To avoid confusion in the Pacific
Northwest where a Cascadia tsunami poses a much greater threat, the scenario restricts its focus to areas is
outside the Cascadia subduction zone.
Like the ShakeOut and ARkStorm disaster scenarios, the Pacific Basin Tsunami Scenario seeks to apply
science to explain and understand the impacts of natural disasters, in this case, tsunamis. The tsunami
scenario development began in January 2012 and will conclude in 2013.
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4.7 THE NATIONAL PREPAREDNESS SYSTEM
A national initiative to integrate various prior and ongoing emergency management statutory and
administrative directions from Congress and the President is embodied in Presidential Policy Directive (PPD)
8: National Preparedness which was released in March 2011. Its goal is to strengthen the security and
resilience of the United States through systematic preparation for the threats that pose the greatest risk to
the security of the nation. PPD‐8 defines five mission areas—Prevention, Protection, Mitigation, Response,
and Recovery—and mandates the development of a series of policy and planning documents to explain and
guide the nation’s approach to ensuring and enhancing national preparedness.

4.7.1 THREAT AND HAZARD IDENTIFICATION AND RISK ASSESSMENT (THIRA)
The Threat and Hazard Identification and Risk Assessment (THIRA) is part of the overall National
Preparedness System process derived from PPD‐8, and builds on the National Preparedness Goal. THIRA is a
tool that allows a jurisdiction to understand its threats and hazards as well as how the impacts may vary
according to time of occurrence, season, location, and other community factors. This knowledge helps a
jurisdiction establish informed and defensible capability targets. Each state must complete a THIRA each
year as a condition of FEMA Homeland Security Grant Program funding. The ultimate outcome of the
THIRA process is a set of capability targets.
The First Edition of the Threat and Hazard Identification Guide Comprehensive Preparedness Guide (CPG)
201 was published in April 2012. The annual State of California Threat and Hazard Identification and Risk
Assessment is informed by the existing state emergency management plans and public and private
stakeholders, and is conducted in accordance with CPG 201. This final THIRA document culminates in
identifying preliminary State of California capability targets for the 31 core capabilities from the National
Preparedness Goal. The entire CPG 201 is available on FEMA’s website: http://www.fema.gov/national‐
preparedness.

The THIRA Process
Basic elements of the THIRA process consist of five steps as defined in Comprehensive Preparedness Guide
(CPG) 201:
 Step One: “Identify the Threats and Hazards of Concern,” assesses the various threats and hazards
facing a community of any size.
 Step Two: “Give the Threats and Hazards Context,” assesses the vulnerability of the community to
those hazards using varying time, season, location, and community factors.
 Step Three: “Examine the Core Capabilities Using the Threats and Hazards” estimates the
consequences of those threats and hazards affecting the community.
 Step Four: “Set Capability Targets,” establishes capability targets through the lens of core capabilities.
 Step Five: “Apply the Results” captures the results of the THIRA process to set an informed foundation
for planning and preparedness activities across prevention, protection, mitigation, response, and
recovery.
In addition, Comprehensive Preparedness Guide (CPG) 201 Supplement 1: Toolkit provides templates for
the actual THIRA submission product. The State of California completed these templates by using existing
emergency response plans, subject matter expert elicitation and additional open source references in order
to complete the first three steps of the THIRA.
The final THIRA product is the set of capability targets from Step Four of the CPG 201 THIRA process. The
final THIRA product (Step Four) was submitted by uploading the completed templates to the State
Preparedness Report (SPR) tool in the Preparedness Compliance Assessment System Tool (PrepCAST) portal
so they could be used in the capability assessment process that leads to the SPR. The capability gaps inform
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efforts, such as grant investment justifications, in order to address the gaps. Once they are submitted,
FEMA Region IX will use the state, territory and tribal THIRAs and capability assessments to lead a regional
gap analysis and capability development effort.
Step Five of the CPG 201 THIRA process (“Apply the Results”) is an ongoing effort to resolve capability gaps.
In the capability assessment, states, territories, tribes, and urban areas eligible under the FY 2012 Urban
Areas Security Initiative (UASI) grant program compare their capability targets from their THIRAs to their
actual, assessed capabilities. The analysis then drives states, territories, tribes, and urban areas to
determine their capability gaps.

THIRA Core Capability Targets
Step Four in the THIRA process is to set capability targets. The greatest impact, coupled with desired
outcomes, sets the target for each capability. The capability targets are based on the core capabilities
which are grouped by mission areas: Prevention, Protection, Mitigation, Response and Recovery
Most relevant to this 2013 SHMP update are the mission areas of Mitigation and Response which include
the following core capabilities:
Mitigation Mission Area Core Capabilities
 Community Resilience
 Long‐Term Vulnerability Reduction
 Risk and Disaster Resilience
 Assessment of Threats and Hazard Identification
Response Mission Area Core Capabilities
 Critical Transportation
 Environmental Response/ Health and Safety
 Fatality Management Services
 Infrastructure Systems
 Mass Care Services
 Mass Search and Rescue Operations
 On‐Scene Security and Protection
 Operational Communications
 Public and Private Services and Resources
 Public Health and Medical Services Situational Assessment
Planning, public information and warning and operational coordination are core capabilities common to all
mission areas.

THIRA Submission to FEMA
The State of California will apply the capability targets to the State Preparedness Report (SPR) capability
assessment to ultimately define respective capability gaps. In order to meet FEMA’s submission
requirements, both documents (the THIRA and SPR) are submitted via the FEMA Prep‐Cast portal to the
Department of Homeland Security. Once states, territories and participating tribes have submitted their
respective THIRAs and capability assessments, FEMA Region IX will refine its THIRA and apply the results to
identify and address the regional capability gaps. In future years THIRA will be based substantially on the
refined assessments conducted by Region IX states to include California, territories, tribal nations, and
Urban Area Security Initiative (UASI) communities. Using the THIRA results, jurisdictions will develop a
strategy to allocate resources effectively to achieve capability targets and reduce risk.
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4.7.2 NATIONAL MITIGATION FRAMEWORK
Also part of the National Preparedness System is the National Mitigation Framework (NMF), which builds on
the National Preparedness Goal. The National Mitigation Framework sets the strategy and doctrine for
building, sustaining, and delivering the core capabilities for mitigation identified in the National
Preparedness Goal. This framework considers the full spectrum of threats and hazards, including those that
are natural, technological/accidental, and adversarial/human‐caused.
The mission areas for the National Mitigation Framework are consistent with those of THIRA: Prevention,
Protection, Mitigation, Response and Recovery. The framework provides the following definitions of the
mission areas:







Prevention: The capabilities necessary to avoid, prevent, or stop a threatened or actual act of
terrorism. As defined by PPD‐8, the term “prevention” refers to preventing imminent threats.
Protection: The capabilities necessary to secure the homeland against acts of terrorism and manmade
or natural disasters.
Mitigation: The capabilities necessary to reduce loss of life and property by lessening the impact of
disasters.
Response: The capabilities necessary to save lives, protect property and the environment, and meet
basic human needs after an incident has occurred.
Recovery: The capabilities necessary to assist communities affected by an incident to recover
effectively.
This framework establishes a common platform and forum for coordinating and addressing how the
nation manages risk through mitigation capabilities. It describes mitigation roles across the whole
community.

The National Mitigation Framework was published May 2013 and is available on FEMA’s website:
http://www.fema.gov/national‐preparedness.
PPD‐8 and the National Mitigation Framework provide an emerging institutional backdrop for the federal
and state laws, policies, and strategies presented previously in Chapter 3 as well as the detailed hazard and
risk assessments described in the following Chapters 5 and 6.
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CHAPTER 5 ‐ EARTHQUAKES, FLOODS AND WILDFIRES: RISKS
AND MITIGATION
CHAPTER CONTENT
5.1

5.2

5.3

5.4

Statewide GIS Hazard Analysis
5.1.1
GIS Analysis of Vulnerability to Hazards
5.1.2
Planning, Policy and Action Implications
Earthquake Hazards, Vulnerability and Risk Assessment
5.2.1
Identifying Earthquake Hazards
5.2.2
Profiling Earthquake Hazards
5.2.3
Assessment of State Earthquake Vulnerability and Potential Losses
5.2.4
Assessment of Local Earthquake Vulnerability and Potential Losses
5.2.5
Current Earthquake Hazard Mitigation Efforts
5.2.6
Opportunities for Enhanced Earthquake Hazard Mitigation
Flood Hazards, Vulnerability and Risk Assessment
5.3.1
Identifying Flood Hazards
5.3.2
Profiling Flood Hazards
5.3.3
Assessment of State Flood Vulnerability and Potential Losses
5.3.4
Assessment of Local Flood Vulnerability and Potential Losses
5.3.5
Current Flood Hazard Mitigation Efforts
5.3.6
Opportunities for Enhanced Flood Hazard Mitigation Efforts
Wildfire Hazards, Vulnerability and Risk Assessment
5.4.1
Identifying Wildfire Hazards
5.4.2
Profiling Wildfire Hazards
5.4.3
Assessment of State Wildfire Vulnerability and Potential Losses
5.4.4
Assessment of Local Wildfire Vulnerability and Potential Losses
5.4.5
Current Wildfire Hazard Mitigation Efforts
5.4.6
Opportunities for Enhanced Wildfire Hazard Mitigation

5.1 STATEWIDE GIS HAZARD ANALYSIS
To determine appropriate hazard mitigation strategies and actions, California has undertaken a risk and
vulnerability assessment for its primary hazards – earthquakes, floods and wildfires – and various secondary
hazards – using Geographic Information System (GIS) analysis. GIS is helpful for analyzing spatial
relationships between natural hazards and populations that live within areas affected by natural hazards.
Progress Summary 5.A: GIS Modeling and MyPlan Enhancement
Progress as of 2013: In the 2010 SHMP, three primary hazards and various secondary hazards were
evaluated for impacts on California using Geographic Information System (GIS) software. Part of that effort
included analyzing California’s population density in relation to social vulnerability and creating a GIS
dataset that visually displayed that vulnerability at a scale of approximately one square kilometer for the
whole state. That dataset was then combined with hazard data for wildfire, flood and earthquake to
identify areas most at risk.
In the 2013 SHMP, those basic hazard GIS datasets were again used, along with new and/or updated
datasets, including those that identified vulnerability to hazards such as sea level rise and volcanic
eruptions. During the intervening period Cal OES’s MyPlan Internet Map Service (IMS) website became
available through the joint efforts of Cal OES, the California Natural Resources Agency, the GIS Technical
Advisory Working Committee (GIS TAWC), and contributing state agency partners. There are now many
MyPlan data layers for use in local planning.
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5.1.1 GIS ANALYSIS OF VULNERABILITY TO HAZARDS
For the 2010 SHMP, GIS modeling was developed to analyze vulnerability of California’s population to
disasters. Four maps were created: a population/social vulnerability base map and three hazard maps,
earthquakes, floods, and wildfires. Population/social vulnerability data were combined with each GIS
hazard dataset to show vulnerability for that hazard as it varies throughout the state. A map combining
population/social vulnerability with all three hazards is used as a backdrop for a map showing all federal
hazard mitigation projects from 1998 to 2008.
In the 2013 SHMP, the population/social vulnerability maps from the 2010 SHMP are again included.
Although, updated hazard layer datasets have been obtained and new maps created, population data (from
the 2000 census) are the same as those used for the 2010 SHMP maps because population changes
reflected in the 2010 census data would be too small to be discernible at a statewide scale. Cal OES’s
MyPlan Internet Map Service (IMS) website was launched in fall 2011 through collaborative efforts of then‐
Cal EMA, the California Natural Resources Agency, the SHMP GIS Technical Advisory Working Committee
(GIS TAWC), and other state agency partners. There are now many data layers available on MyPlan that can
be turned on and off as needed to create community‐scale hazard maps for use in Local Hazard Mitigation
Plans, general plan safety elements (and all elements of a general plan, whether mandatory or optional,
must be consistent with one another), and Local Coastal Programs.
For a full discussion of GIS modeling used to initially create the population/social vulnerability and related
maps, see Appendix N, GIS Risk Exposure Methodology.

Earthquake Vulnerability Modeling
As noted in Chapter 4, while earthquakes occur less frequently than the other primary hazard events, they
have accounted for the greatest combined losses (deaths, injuries, and damage costs) in disasters since
1950 and have the greatest catastrophic disaster potential. The earthquake hazard base map began with
statewide vector (areas) data supplied by the California Geological Survey showing differing levels of
expected relative intensity of ground shaking in California from anticipated future earthquakes.38

Flood Vulnerability Modeling
Flooding in California is widespread and the second most frequent disaster source. Since 1950, floods have
accounted for the second highest combined losses and the largest number of deaths.

Wildfire Vulnerability Modeling
Wildfires are the most frequent source of declared disasters and account for the third highest combined
losses. The Population/Social Vulnerability with Wildfire Hazard map uses data from the 2005 Wildfire
Threat GIS map created by the California Department of Forestry and Fire Protection’s Fire and Resource
Assessment Program (CAL FIRE/FRAP). Its original data take into account fuel loads and fire history, among
other factors, to create five threat classes: extreme, very high, high, moderate, and little or no threat.
Wildfire vulnerability in California is found chiefly in wildland‐urban‐interface (WUI) communities, located
largely on the periphery of suburban areas in Southern California, coastal mountains, and heavily wooded
areas of the Sierra Nevada. Some areas burn frequently, particularly the hills surrounding Los Angeles, San
Diego, and Big Sur, as well as more isolated mountains in the Coast Ranges and Sierra Nevada.

38

1.0 second spectral acceleration with 2‐percent probability of exceedance in 50 years.
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MAP 5.A: Population/Social Vulnerability Base Map

Map 5.A shows highest concentrations of combined population density and social vulnerability (based on
the index described in Appendix N) in Southern California, the San Francisco Bay Area, and the Central
Valley area. (Online or download viewers can zoom in for a closer view of the information on this map.)
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MAP 5.B: Population/Social Vulnerability with Earthquake Hazard

Map 5.B shows population/social vulnerability (based on the index described in Appendix N) in areas at high
risk of earthquake hazards. Greatest concentrations are in Southern California and the San Francisco Bay
Area. (Online or download viewers can zoom in for a closer view of the information on this map.)
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MAP 5.C: Population/Social Vulnerability with Flood Hazard

Map 5.C shows high concentrations of population/social vulnerability (based on the index described in
Appendix N) in areas at high risk of flood hazards with low‐lying areas spread across the state. Most heavily
affected counties are in the San Francisco Bay Area, the Central Valley area, and Southern California.
(Online or download viewers can zoom in for a closer view of the information on this map.).
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MAP 5.D: Population/Social Vulnerability with Wildfire Hazard

Map 5.D shows moderate to high concentrations of population/social vulnerability (based on the index
described in Appendix N) in areas at high risk of wildfire hazards. Most heavily affected areas are in the hilly
and mountainous portions of the San Francisco Bay Area, Southern California, and the Sierra Nevada.
(Online or download viewers can zoom in for a closer view of the information on this map.)
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Note: WUI areas tend to be less heavily populated than other parts of California. Therefore, the
vulnerability patterns shown on a statewide map such as Map 5.D tend to be understated when viewed at a
statewide scale. By zooming in on the online version of this map, readers can obtain a more accurate
picture of these vulnerability patterns.

Future GIS Risk Assessment Plans
Although the one‐kilometer grid cell size used in the preceding maps is appropriate for generalized
statewide analysis, it is generally not useful for interpretation of hazards, risk, and vulnerability at the
community level. However, the 2013 SHMP is being published both in print and on the web. The web
version allows viewers to enlarge these maps to see more detailed information. Also, underlying base data,
as well as the GIS model, will be made available.
ArcGIS ModelBuilder is a tool for designing and implementing geoprocessing of GIS layer data. It allows
creation of a series of steps to manipulate GIS data that can be run repeatedly to test and refine the
outcome. Because the 2013 SHMP risk analysis was created in ModelBuilder, as new base datasets become
available, the model can be rerun and the vulnerability maps updated. A simplified user interface is being
developed to easily allow relative weighting to be modified in the future.

MyPlan Website
Cal OES’s MyPlan website (http://myplan.calema.ca.gov/) was released in late 2011 and since then has
been available for creation of community‐scale GIS hazard maps. It is aimed primarily at local planners and
other professionals working for local communities. The intent is to provide support for preparation of Local
Hazard Mitigation Plans, general plan safety elements (and all elements of a general plan, whether
mandatory or optional, must be consistent with one another), and Local Coastal Programs (LCPs).
The MyPlan website provides a simple‐to‐use interface for viewing hazard and base data layers and creating
user‐specific maps. The GIS Technical Advisory Working Committee (GIS TAWC) continues to meet to
provide updated GIS hazard datasets and to develop suggestions for improving MyPlan. The basic design of
the website is also available to other states and agencies for use in their own specific applications of GIS
web mapping.

5.1.2 PLANNING, POLICY AND ACTION IMPLICATIONS
These GIS multi‐hazard risk exposure findings contain implications for priority‐setting with respect to hazard
mitigation strategies. When compared with the findings on population and construction growth presented
in Chapter 4, additional implications are found:
1.

When comparing population growth from 2000‐2012 identified in Chapter 4 with risk exposure of
socially vulnerable populations to various hazards, a substantial overlap is found among heavily
populated areas, growth areas, and high risk exposure.

2.

Historically, mitigation priority‐setting has been done largely on an ad hoc basis in response to specific
outcomes of particular disasters, including losses, damage locations, and scales.

3.

The preceding multi‐hazard risk analysis, together with historical analysis of declared disasters in
California since 1950, reveals that earthquakes, floods, and wildfire hazards are pervasive, primary
determinants of disaster losses.

4.

The need is clear for an accelerated pre‐disaster mitigation planning program that takes more directly
into account the geographic patterns of hazards, vulnerability, and risk of earthquakes, floods, and
wildfires.
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5.2 EARTHQUAKE HAZARDS, VULNERABILITY AND RISK ASSESSMENT
This section addresses earthquakes as one of three primary hazards in the classification system introduced
in Chapter 4 and includes information identifying the following dimensions of this hazard:




Locations within the state (i.e., geographic area affected)
Previous occurrences within the state
The probability of future events (i.e., chances of recurrence)

5.2.1 IDENTIFYING EARTHQUAKE HAZARDS
Overview
Earthquakes represent the most destructive source of hazards, risk, and vulnerability, both in terms of
recent state history and the probability of future destruction of greater magnitudes than previously
recorded.
Earthquakes are a significant concern for California for several reasons. First, California has a chronic and
destructive earthquake history. Since 1950, only 8 percent (12) of federally declared disasters in the state
were the result of earthquakes. During this time, however, earthquake disasters have claimed 203 lives and
resulted in 18,962 injuries and over $8 billion in Cal OES‐administered disaster costs. Second, California has
widespread earthquake vulnerability as indicated by California Geological Survey mapping of potential
earthquake shaking intensity zones, with their common presence near many populated areas. Third, nearly
all local governments that have submitted Local Hazard Mitigation Plans (LHMPs) have identified
earthquakes as an important hazard.

Causes of Earthquakes: Plate Tectonics
California is seismically active because it sits on the boundary between two of the earth’s tectonic plates.
Most of the state – everything east of the San Andreas Fault – is on the North American Plate. The cities of
Monterey, Santa Barbara, Los Angeles, and San Diego are on the Pacific Plate, which is constantly moving
northwest past the North American Plate. The relative rate of movement is about two inches (50
millimeters) per year. The San Andreas Fault is considered the boundary between the two plates, although
some of the motion (also known as slip) is taken up on faults as far away as central Utah.
In California, about 40 millimeters per year of the slip occur on the faults of the San Andreas system and
about 10 millimeters per year occur in the Mojave Desert and in the Basin and Range area east of the Sierra
Nevada on a fault system known as the eastern California shear zone.
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MAP 5.E: Historic Earthquakes In and Near California by Magnitude (1769‐2010)

Map 5.E shows the pattern and selected dates of earthquakes in or near California during the past 240
years.
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The constant motion of the plates causes stress in the brittle upper crust of the earth. These tectonic
stresses build as the rocks are gradually deformed. The rock deformation, or strain, is stored in the rocks as
elastic strain energy. When the strength of the rock is exceeded, rupture occurs along a fault. The rocks on
opposite sides of the fault slide past each other as they spring back into a relaxed position. The strain
energy is released partly as heat and partly as elastic waves called seismic waves. The passage of these
seismic waves produces the ground shaking in earthquakes.
California has thousands of recognized faults. Only some are known to be active and only a subset of those
pose significant hazards. The motion between the Pacific and North American plates occurs primarily on the
faults of the San Andreas system and the eastern California shear zone. Faults are more likely to have future
earthquakes on them if they have more rapid rates of movement, have had recent earthquakes along them,
experience greater total displacements, and are aligned so that movement can relieve the accumulating
tectonic stresses. Geologists classify faults by their recency of movement. “Active” faults represent the
highest hazard and have ruptured to the ground surface during the Holocene period (about the last 11,000
years). “Potentially active” faults are those that displaced layers of rock from the Quaternary period (the
last 1,800,000 years). Nearly all movement between the two plates is on active faults.
The San Andreas Fault is not the only significant fault/plate boundary in California. The seismicity north of
the Cape Mendocino is controlled by faults associated with the Cascadia Subduction Zone, a large fault
system offshore that separates the Juan de Fuca Plate to the west and the North America Plate to the east.
This area is the most seismically active in the state. The Cascadia Subduction Zone is capable of producing
great earthquakes (+8 magnitude) and last ruptured in the year 1700, causing what was likely an
earthquake in the Magnitude 9 range. The subduction zone is also capable of generating a large tsunami.

Earthquake Hazards: Shaking
Damage due to ground shaking produces over 98 percent of all building losses in typical earthquakes.
Building damage can be both structural and/or non‐structural (contents) and both types of damage can
cause injury or loss of life. In addition, buildings are also vulnerable to ground displacements associated
with primary fault rupture, liquefaction, differential settlement, and landslides. Inundations from tsunamis,
seiches, and dam failures can also be major sources of loss to buildings.
The amount of energy released during an earthquake is usually expressed as a magnitude and is measured
directly from the earthquake as recorded on seismometers. An earthquake’s magnitude is expressed in
whole numbers and decimals (e.g., 6.8). Seismologists have developed several magnitude scales. One of the
first was the Richter Scale, developed in 1932 by the late Dr. Charles F. Richter of the California Institute of
Technology. The most commonly used scale today is the Moment Magnitude (Mw) Scale, which is related
to the total area of the fault that ruptured as well as the amount of offset (displacement) across the fault. It
is a more uniform measure of the energy released.
The other commonly used measure of earthquake severity is “intensity.” Intensity is an expression of the
amount of shaking at any given location on the ground surface. While an earthquake has only one
magnitude, it may have many intensity values, which will generally decrease with distance from the
epicenter. The Modified Mercalli Intensity (MMI) Scale has been used historically to describe earthquake
shaking in terms related to observable effects (see Table 5.A). While more scientifically exact methods have
been identified to describe earthquake shaking, the MMI can be useful in reconstructing shaking levels of
earthquakes recorded prior to scientific instrumentation. With the advent of strong‐motion recording
instruments, shaking intensity measures have become more quantitative.
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Table 5.A: Abbreviated Modified Mercalli Intensity (MMI) Scale
Intensity
I
II
III

IV

V
VI
VII

VIII

IX

X
XI
XII

Effects
Not felt except by a very few under especially favorable conditions.
Felt only by a few persons at rest, especially on upper floors of buildings.
Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many
people do not recognize it as an earthquake. Standing motor cars may rock slightly.
Vibrations similar to the passing of a truck. Duration estimated.
Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes,
windows, doors disturbed; walls make cracking sound. Sensation like heavy truck striking
building. Standing motor cars rocked noticeably.
Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable
objects overturned. Pendulum clocks may stop.
Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen
plaster. Damage slight.
Damage negligible in buildings of good design and construction; slight to moderate in
well‐built ordinary structures; considerable damage in poorly built or badly designed
structures; some chimneys broken.
Damage slight in specially designed structures; considerable damage in ordinary
substantial buildings with partial collapse. Damage great in poorly built structures. Fall of
chimneys, factory stacks, columns, monuments, walls. Heavy furniture overturned.
Damage considerable in specially designed structures; well‐designed frame structures
thrown out of plumb. Damage great in substantial buildings, with partial collapse.
Buildings shifted off foundations.
Some well‐built wooden structures destroyed; most masonry and frame structures
destroyed with foundations. Rails bent.
Few, if any (masonry) structures remain standing. Bridges destroyed. Rails bent greatly.
Damage total. Lines of sight and level are distorted. Objects thrown into the air.

Source: U.S. Geological Survey. http://earthquake.usgs.gov/learning/topics/mag_vs_int.php

Continued on next page
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MAP 5.F: Areas Damaged by Earthquakes, 1800‐2007

Map 5.F shows the numbers of historical occurrences of events described as MMI Scale VII or greater from
1800 to 2007. Such events notably have been concentrated along the San Andreas Fault system, particularly
in the San Francisco Bay, Monterey Bay, and Humboldt County areas. However, a significant earthquake is
expected in Southern California in the near future. Such an event would change this map accordingly
showing larger areas of damage in Southern California.

Earthquake “ShakeMaps”
Earthquake shaking is measured by instruments called accelerometers that are triggered by the onset of
shaking and record levels of ground motion at strong motion stations throughout the state operated by the
California Geological Survey (CGS), U.S. Geological Survey (USGS), California Institute of Technology, and
University of California, Berkeley. USGS rapidly converts the data from the accelerometers into ShakeMaps
that show the distribution of earthquake shaking in terms of peak ground acceleration and peak ground
velocity. These measures are used to infer shaking intensity expressed as Modified Mercalli Intensity (MMI).
Based on actual measured motions, ShakeMaps, such as Map 5.G for the 1994 Northridge Earthquake, are a
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major step forward in guiding emergency response to earthquakes. They are used by emergency
responders to evaluate the extent and variation of shaking within the area affected by an earthquake and
to send resources to the areas that most likely sustained heavy damage. Simulated ShakeMaps are also
generated for specific future earthquake scenarios based on intensity models.
MAP 5.G: ShakeMap

In addition, more sophisticated models of earthquake shaking for a given place consider the potential for all
future earthquakes on surrounding faults and their related ground motion affecting that place. Integrating
all of the potential for ground motion statewide produces maps that show the long‐term probabilistic
seismic hazard anywhere in the state. Such maps help identify areas that are particularly vulnerable, which
is useful in pre‐disaster mitigation planning as well as post‐disaster performance evaluations of prior
mitigation projects.

Amplification of Seismic Shaking
Although seismic waves radiate from their source like ripples on a pond, the radiation is not uniform due to
the complex nature of an earthquake rupture, different paths the waves follow through the earth, and
different rock and soil layers near the earth’s surface. Large earthquakes begin to rupture at their
hypocenter deep in the earth and the fault ruptures outward from that point. Because the speed of an
earthquake rupture on a fault is similar to the speed of seismic waves, waves closer to the epicenter can be
compounded by waves from farther along the rupture, creating a pulse of very strong seismic waves that
move along the fault in the direction of the fault rupture. Seismic waves may also be modified as they travel
through the earth’s crust. Shaking from the 1989 Loma Prieta Earthquake was concentrated to the north,
toward San Francisco and Oakland, possibly due to the reflection of seismic waves off the base of the
earth’s crust.
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Loma Prieta Earthquake Damage, San Francisco, 1989

Source: U.S .Geological Survey

As seismic waves approach the ground surface, they commonly enter areas of loose soils where the waves
travel more slowly. As the waves slow down, their amplitude increases, resulting in larger waves with
frequencies that are more likely to damage structures. Waves can also be trapped within soft sediments
between the ground surface and deep, hard basement rocks, their destructive energy multiplying as they
bounce back and forth producing much greater shaking at the ground surface. CGS and USGS recorded large
ground waves at many locations during both the Loma Prieta Earthquake and the 1994 Northridge
Earthquake.
Unexpectedly large ground waves and their resulting damage may be produced from a relatively distant
earthquake. Shaking from the 1999 Hector Mine Earthquake in the Mojave Desert produced waves with
amplitudes of up to 15 centimeters in the Los Angeles basin, more than 200 kilometers from the epicenter.
While there was little damage from the Hector Mine Earthquake, other large earthquakes have caused
damage in distant places. For example, Nevada’s 1954 Dixie Valley Earthquake resulted in damage to critical
facilities in Sacramento due to water sloshing.

Mitigation of Seismic Shaking Hazards
Seismic shaking, which caused over 98 percent of the losses in the Loma Prieta Earthquake, has long been
recognized as the main threat to structures during earthquakes. To mitigate this hazard, building codes
have been steadily improved over the past 80 years as understanding of seismic shaking has improved
based on strong motion data gathered by CGS and USGS. Current California building codes include
provisions for considering the potential shaking from earthquakes, including stronger shaking near faults
and amplification by soft soils.
The building code has been the main mitigation tool for seismic shaking in most buildings, although
hospitals, schools, and other critical facilities are subject to additional mitigation measures, as will be
discussed below.
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Earthquake Hazards: Ground Failure
Fissuring, settlement, and permanent horizontal and vertical shifting of the ground often accompany large
earthquakes. Although not as pervasive or as costly as the shaking itself, these ground failures can
significantly increase damage and under certain circumstances can be the dominant cause of damage. The
majority of damage from the 1964 Alaskan Earthquake was attributed to the extensive ground failures that
accompanied the event. Studies after the 1994 Northridge Earthquake showed that when ground failure
was involved, damage to residential dwellings was three to four times greater than average shake damage.
Because of their geographic extent, network infrastructures such as water, power, communication, and
transportation lines are particularly vulnerable to ground failures.
Fault Surface Rupture, Landers Earthquake, 1992

Fault Rupture
The sudden sliding of one part of the earth’s crust past another releases the vast store of elastic energy in
the rocks as an earthquake. The resulting fracture is known as a fault, while the sliding movement of earth
on either side of a fault is called fault rupture. Fault rupture begins below the ground surface at the
earthquake hypocenter, typically between three and ten miles below the ground surface in California. If an
earthquake is large enough, the fault rupture will actually travel all the way to the ground surface, wreaking
havoc on structures built across its path. Large earthquakes in Turkey and Taiwan have shown that few
structures built across the surface traces of faults can withstand the large displacements that occur during
earthquakes.

Liquefaction
In addition to the primary fault rupture that occurs right along a fault during an earthquake, the ground
many miles away can also fail during the intense shaking. One common type of failure occurs with
liquefaction, when soft, water‐saturated soil settles suddenly during earthquake shaking. Seismic soil
liquefaction can be described as significant loss of strength due to increase in pore pressures, resulting in
ground deformation potential. This phenomenon turns the soil into a fluid‐like substance, causing it to lose
the ability to support buildings and other structures. Areas susceptible to liquefaction include places where
sandy sediments have been deposited by rivers along their course or by wave action along beaches.
Alameda Naval Air Station runways and Port of Oakland equipment suffered damage from liquefaction
during the 1989 Loma Prieta Earthquake.
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Lateral Spreading occurs on liquefiable land that slopes toward bodies of water can lose strength during
earthquakes and spread laterally down‐slope. Damage to structures and infrastructure in areas
experiencing lateral spreading can be far worse than nearby areas experiencing only liquefaction.

Landslides
Landslides are the result of the down‐slope movement of unstable hillside materials under the influence of
weathering and gravity over time. Strength of rock and soil, steepness of slope, and weight of the hillside
material all play an important role in the stability of hillside areas. Weathering and absorption of water can
weaken slopes, while the added weight of saturated materials or overlying construction can increase the
chances of slope failure. Sudden failure can be triggered by earthquake shaking, excavation of weak slopes,
and heavy rainfall, among other factors.
Because landslides occur often without earthquakes, landslide hazards are discussed in a separate section
of this SHMP (see Section 6.2, Landslides and Other Earth Movements).

Mitigation of Ground Failure
Because the safety and stability of buildings, bridges, and other engineered structures depend on strong,
stable foundations, catastrophic ground failures of the type discussed here must be avoided by choosing
safe construction sites or by reducing risk through prudent civil engineering practice. The latter includes
constructing appropriate foundation systems and modifying unstable ground to increase stability through
grading, compacting, or reinforcing soils. Experience has repeatedly shown that use of these methods in
design and construction can greatly reduce damage and loss during earthquakes.
The 1971 San Fernando Earthquake was caused by rupture along the San Fernando Fault that resulted in
total loss to many structures built across its path. That event clearly demonstrated that active faults must
be avoided when constructing new buildings and led to passage of the Alquist‐Priolo Earthquake Fault
Zoning Act of 1972. The Act prohibits the construction of buildings for human occupancy across active faults
in California. Similarly, the extensive damage caused by secondary ground failures during the 1989 Loma
Prieta Earthquake focused attention on landslides and liquefaction and led to the Seismic Hazards Mapping
Act, which increases construction standards at sites where ground failures during earthquakes are likely.

Ground Failure Hazard Zones
Determining where and when to mitigate ground failure hazards is facilitated by seismic hazard zone maps
and earthquake fault zone maps. These maps identify where such hazards are more likely to occur based on
analyses of faults, soils, topography, groundwater, and the potential for earthquake shaking sufficiently
strong to trigger landslide and liquefaction. Both types of maps are based on the concept of “special study
zones” and are used to identify locations where specially adapted construction standards are necessary for
public safety and welfare. Local planning and building departments must use such maps as a screening tool
to identify when to undertake detailed geotechnical or fault investigations in order to validate the level of
hazard suspected at proposed development sites. A city or county can only issue a construction permit in
hazard areas when the developer agrees on an appropriate level of mitigation against landslides or
liquefaction, or when selected building sites are offset from active fault traces (usually at least 50 feet).
California disclosure laws require that sellers inform buyers if a property for sale is located within an
earthquake fault zone or a seismic hazard zone.

Earthquake Hazards: Tsunami
Tsunamis are large waves caused by sudden disturbances in the ocean, usually on the ocean floor.
Tsunamis are commonly caused by fault rupture on the ocean floor or by underwater landslides. The Great
East Japan (Tohuku) earthquake and tsunami of 2011 have given new visibility to this threat in California,
especially in the northwestern corner of California where a geologic setting similar to the 2011 Japan event
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exists. A separate section of this SHMP addresses this hazard (see Section 6.3, Tsunami Hazards). A seiche is
a very large wave in an enclosed or partially enclosed body of water such as lake or harbor and may be
generated by an earthquake.

5.2.2 PROFILING EARTHQUAKE HAZARDS
Recent Earthquake Events
Earthquakes large enough to cause moderate damage to structures—those of Magnitude 5.5 or larger—
occur three to four times a year in California. For example, the Magnitude 6.5 San Simeon Earthquake of
December 22, 2003 caused 2 deaths, 47 injuries, and $263 million in damage. The Humboldt County
earthquake on Magnitude 6.5 January 9, 2010, resulted in zero deaths, 35 injuries and $43 dollars in
damage. The Magnitude 7.2 El Mayor Cucapah earthquake (also known as the Sierra El Mayor earthquake)
of April 4, 2010 was located in Northern Baja California at the former mouth of the Colorado River. This
event shook not only Mexicali and Tijuana but also a large part of Southern California and parts of
southwestern Arizona and Nevada. There were two confirmed deaths in Mexicali and 100 persons were
injured between Baja California and Imperial County California. The total estimated damage in Southern
California was $91 million while the total estimated damage between southern California and Baja
California was estimated to be $1 billion with most of the damage occurring to the agriculture industry and
irrigation district in Baja California.
Strong earthquakes of Magnitude 6 to 6.9 strike on an average of once every two to three years. An
earthquake of this size, such as the 1994 Northridge Earthquake (Magnitude 6.7) or the 1983 Coalinga
Earthquake (Magnitude 6.5), is capable of causing major damage if the epicenter is near a densely
populated area. The Northridge Earthquake caused over $40 billion of disaster losses, 57 deaths, and
11,846 injuries.
Major earthquakes (Magnitude 7 to 7.9) occur in California about once every ten years. Two recent major
earthquakes, the 1992 Landers Earthquake (Magnitude 7.3) and the 1999 Hector Mine Earthquake
(Magnitude 7.1) caused extensive surface fault rupture but relatively little damage because they occurred in
lightly populated areas of the Mojave Desert. In contrast, earthquakes of smaller magnitude but in densely
populated areas, such as the 1989 Loma Prieta Earthquake (Magnitude 6.9), have caused extensive damage
over large areas.

California’s Catastrophic Earthquake Potential
Two of the largest historic earthquakes in California, the 1857 Fort Tejon Earthquake and the famous 1906
San Francisco Earthquake, were similar in magnitude (Magnitude 7.9 and Magnitude 7.8) and resulted from
movement along the San Andreas Fault. Earthquakes of this size (Magnitude 7.7 to Magnitude 7.9) can
cause more extensive damage over a larger area than the Magnitude 7.1 to Magnitude 7.4 earthquakes
that have struck California in recent decades.
Although a great earthquake (Magnitude 8 or greater) has never been officially recorded in California,
evidence suggests that one occurred in the early 18th century. Native American oral histories, tree‐ring
studies, and geological studies that show the uplift or subsidence of large areas of coastal land and records
of a tsunami that struck Japan that cannot be correlated with an earthquake anywhere else around the
Pacific indicate that a Magnitude 9 earthquake occurred in January 1700 on the Cascadia Subduction Zone,
extending north from Cape Mendocino in Northern California to British Columbia. An earthquake of this size
is similar to the one that struck Alaska in 1964 and is capable of extensive damage over a very broad region.
A 2006 study (Kircher, et al.) points out that since the 1906 San Francisco Earthquake, the Bay Area region’s
population has increased about ten‐fold. Losses in the 1906 earthquake included 3,000 deaths, $524 million
in direct building losses in 1906 dollars (which would equal about $42 billion in 2006 dollars), and 28,000
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destroyed buildings, many by fire following the earthquake. It was estimated that a repeat of the 1906
earthquake in 2006 would result in 800 to 3,400 deaths, $90 billion to $120 billion in losses, and 90,000 to
127,000 extensively or completely damaged buildings.39 Table 5.B shows earthquake losses from 1971 to
2010.
Table 5.B: Recent Earthquake Losses
Earthquake
San Fernando
Imperial Valley
Coalinga
Whittier Narrows
Loma Prieta
Cape Mendocino
Landers/Big Bear
Northridge
Hector Mine
San Simeon
Eureka/Humboldt
El Meyor Cucapah

Date
February 9, 1971
October 15, 1979
May 2, 1983
October 1, 1987
October 17 1989
April 25, 1992
June 28, 1992
January 17, 1994
October 16, 1999
December 22, 2003
January 9, 2010
April 4, 2010

Magnitude
6.6
6.5
6.4
6.0
6.9
7.0
7.3
6.7
7.1
6.5
6.5
7.2

Direct Lossesa
$2,200b
$70b
$18b
$522c
$10,000d
$80c
$120c
$46,000b
minor
$263e
$43
$91

Deathsd
58
0
1
9
63
0
1
57
0
2
0
0

Injuriesd
2000
91
47
200+
3757
356
402
11,846
11
46
43
91

a

Estimate in millions of dollars
FEMA, 1997; U.S. Office of Technology Assessment
National Research Council, 1994
d
Cal OES
e
CSSC 2004‐02, 2004
b
c

Although California has reduced the potential for earthquake‐related deaths with upgraded building codes,
the rate of population and per capita wealth growth is still outstripping California’s ability to cap growth in
earthquake disaster dollar losses as well as numbers of damaged facilities. On average, growth generates a
2‐percent increase in constructed environment annually, helping to replace older facilities built to lower
standards. However, less than 1 percent of unreinforced masonry (URM) buildings are being strengthened
or replaced annually. Overall, 13 percent of the current building stock was built prior to earthquake codes.
There remains an urgent need to increase the pace of retrofitting or replacement of such buildings to
reduce potential losses in the next catastrophic earthquake.

39
Kircher, et al. “When the Big One Strikes Again – Estimated Losses due to a Repeat of the 1906 San Francisco Earthquake.” EERI Spectra Vol. 22, No. 52.
April 2006.
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Progress Summary 5.B: Great California ShakeOut Earthquake Drill and Public Readiness Initiative
Progress as of 2013: The Great California ShakeOut earthquake drill is an annual initiative where the public
is encouraged to practice self‐protective measures and to take other actions that promote earthquake
resiliency. In 2008, approximately 5.5 million southern Californians participated in the first Great Southern
California Shakeout earthquake drill. In 2009, the drill became statewide in California. It has continued to
garner increased public participation and interest, with 6.9 million registered participants in 2009, 7.9
million in 2010, 8.6 million in 2011, and 9.4 million in 2012. In addition, ShakeOut has spread to other
states, territories and countries, with 19.4 million participants worldwide in 2012.
ShakeOut registration encourages not only drill participation, but also promotes mitigation and
preparedness. Moreover, it leverages the broad public visibility of the drill day to get people talking about
preparedness and mitigation with people they care about. This promotion of “social milling” is based on
social science indicating that people are most likely to change behavior around earthquake preparedness
and mitigation if they talk about it with people they know, and when they see people like themselves taking
action. The “hook” for ShakeOut is a Drop Cover Hold On drill to encourage people to practice on how to
protect themselves during strong shaking. The ShakeOut initiative is much more and features “The Seven
Steps” to Earthquake Safety as well.
ShakeOut as Part of Earthquake Education Stakeholder Networking
ShakeOut would not be possible if “led” in a traditional way by a single organization. It is coordinated by a
broad coalition of organizations across sectors. Government jurisdictions, agencies, organizations, schools,
community groups and individuals are all encouraged to register and “create their own drill” that meets
their organization’s goals. Outreach for ShakeOut depends on the Earthquake Country Alliance (ECA), a
collaboration among three regional coalitions as well as statewide organizations, each attracting a broad
base of stakeholders.
ECA broadens the definition of earthquake mitigation/education stakeholders. It is a statewide public‐
private partnership of people, organizations, and regional alliances that work together to improve
preparedness, mitigation and resiliency. ECA’s goal is to create a culture of resiliency for all Californians;
ECA therefore depends on leveraging efforts and sharing strengths. This network is an important platform
to deliver preparedness and mitigation information to all sectors, but it is also an important method for
coordinate and unifying messages across various regions and organizations that develop and deliver such
messages.
ECA’s regional partners include the Southern California Earthquake Alliance, the Bay Area Earthquake
Alliance, and the Redwood Coast Tsunami Work Group. Strategic Partner Organizations include the
California Governor’s Office of Emergency Services, United States Geological Survey, California Earthquake
Authority, Southern California Earthquake Center, California Geological Survey, Federal Emergency
Management Agency, American Red Cross, State Farm Insurance, and many others.
Mitigation Outreach as Part of “Readiness”
The Great ShakeOut is not advertised specifically as a mitigation event – “Mitigation” is a technical term
used more by professionals; it does not typically resonate with the public in the same way as other
emergency management terms like “preparedness” or “recovery”. ShakeOut does carry mitigation as an
important part of its comprehensive public message. Mitigation information is presented as part of every
ShakeOut, with “Secure Your Stuff” (non‐structural mitigation) which was a special theme for the 2010
ShakeOut. The ShakeOut initiative and the underlying structure of the Earthquake Country Alliance will
continue to offer potential value for future mitigation efforts. They have educated millions of people about
their proximity to earthquake hazards. The hope is that the increased consciousness of risk will translate
into interest in mitigation as well as preparedness. The Great California ShakeOut also has potential
mitigation benefits as a result of the networks it has created. ShakeOut continues to seek partners with an
interest in reducing disaster losses and building communities of concerned individuals. These individuals
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and communities can be called on in the future to review mitigation actions, suggest mitigation
improvements, assist in collecting data, and implement mitigation measures.
As agencies prepare for ShakeOut 2013, participants are encouraged to include mitigation as part of their
message. This can include providing additional mitigation information on the ShakeOut website. Central to
the mission of the Earthquake Country Alliance is a broad approach to public and community readiness and
resilience. This broad approach is designed to integrate mitigation into a comprehensive public message
that will “shift the culture of readiness in California.”
ShakeOut emphasizes actions the public can take to increase their earthquake readiness and their ability to
recover. On drill day, businesses, organizations, and municipalities are encouraged to participate in the drill
with additional activities beyond the Drop Cover Hold On drill, including “Hazard Hunts” for non‐structural
hazards. To further promote drill registration and participation, ShakeOut includes many pre‐drill events
across the state. Since 2011, the Structural Engineers Association of Southern California (SEAOSC) have
coordinated with ShakeOut to sponsor a Buildings At Risk (BAR) conference on structural earthquake
mitigation issues, bringing together engineers, building officials, academics, policy makers and building
owners. Current plans are to expand BAR statewide in 2013.
ShakeOut Partners: CEA and Red Cross
In 2012, CEA and the American Red Cross (Red Cross) joined forces to send an urgent message: “Get
Prepared, California!” This new programming institutionalized the first statewide auction to benefit Red
Cross, which raised $180,000 during Earthquake Preparedness Month in April and created the Traveling Red
Table for a statewide media tour to promote the ShakeOut in September and October.
CEA will continue to develop communications programming that seeks to make earthquake preparedness a
part of California culture and give the state’s residents the strength to rebuild after the next damaging
earthquake.

5.2.3 ASSESSMENT OF STATE EARTHQUAKE VULNERABILITY AND POTENTIAL LOSSES
Map 5.H illustrates the distribution of state earthquake disaster proclamations and declarations by county
from 1950 to 2012 (representing 26 of California’s 58 counties). Map 5.H shows the following numbers of
such proclamations and disasters by county:






Los Angeles County – 6
Imperial County – 4
Humboldt ‐ 3
Orange, Riverside, San Bernardino, Santa Barbara, and Santa Clara counties – 2
Alameda, Butte, Contra Costa, Fresno, Marin, Modoc, Mono, Monterey, Napa, Sacramento, San Benito,
San Francisco, San Joaquin, San Luis Obispo, San Mateo, Santa Cruz, Solano, and Ventura counties – 1

2013 SHMP

SECTION5.2 ‐ PAGE 134

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 5 –EARTHQUAKES, FLOODS AND WILDFIRES: RISKS AND MITIGATION
MAP 5.H: State and Federal Declared Earthquake Disasters, 1950‐December 2012

Map 5.H shows the distribution within California of state‐proclaimed and federally declared earthquake
disasters from 1950 to 2012. The distribution of disasters can be generally related to potential future
earthquake shaking hazards levels in California.
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Vulnerable Areas and Populations
Earthquake vulnerability is primarily based upon population and the built environment. Urban areas in high
hazard zones tend to be the most vulnerable, while uninhabited areas generally are less vulnerable. In the
past, the CGS and USGS have done considerable work using GIS technology to identify populations in
seismic hazard zones. Hurricane Katrina revealed the additional vulnerability of groups within the general
population who may have fewer resources or less mobility than others. Map 5.C shows high concentrations
of socially vulnerable populations throughout high earthquake hazard areas in the state’s most heavily
populated counties of Southern California, the Monterey Bay Area, and the San Francisco Bay Area. For a
full description of social vulnerability and earthquake hazards, see Section 5.1.1.

Statewide Earthquake Loss Potential
Unfortunately, the number and variations of all potential earthquakes are so large that it is not possible to
develop scenarios for all of them, nor would it be possible to rank them by importance if such scenarios
were developed. To get an idea of the overall scope of the risk of losses from earthquakes and to determine
which areas are most vulnerable, CGS uses an alternate approach based on probabilistic seismic hazard
analysis (PSHA), which considers all possible earthquakes on all of the possible sources.

Potential Earthquakes
Past earthquakes may not provide a realistic estimate of future earthquakes' effects. Large earthquakes in
lightly populated regions, such as Landers and Hector Mine, show the potential earthquake shaking from
major earthquakes, while moderate earthquakes in populated areas, particularly Northridge, give a sense of
California’s vulnerability to earthquake shaking. A major earthquake near one of California’s urban centers
could cause unprecedented losses.

Current Views on Seismic Hazards Statewide
On the basis of research conducted following the 1989 Loma Prieta Earthquake, USGS and other scientists
had estimated a 63‐percent probability that at least one earthquake of Magnitude 6.7 or greater, capable of
causing widespread damage, would strike the San Francisco Bay Area before 2032. Similarly, research
coordinated by the Southern California Earthquake Center (SCEC) concluded that there was an 80‐ to 90‐
percent probability that an earthquake of Magnitude 7.0 or greater would hit Southern California before
2024.
These probabilities were updated with the 2008 National Seismic Hazards Map, which included a time‐
independent version of an earthquake forecast map of California. The map was completed so that
information on seismic hazards in California would be consistent with the level of knowledge throughout
the rest of the country. In 2008, the USGS and CGS released the time‐dependent and time‐independent
versions of the Uniform California Earthquake Rupture Forecast (UCERF II) model. These were the first
statewide peer‐reviewed forecasts and Next Generation Attenuation (NGA) ground motion prediction
efforts undertaken.

2013 SHMP

SECTION5.2 ‐ PAGE 136

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 5 –EARTHQUAKES, FLOODS AND WILDFIRES: RISKS AND MITIGATION
MAP 5.I: Earthquake Shaking Hazard Affecting Buildings of Three or More Stories

Map 5.I shows the distribution of earthquake shaking hazards affecting buildings of three stories or more,
according to CGS, USGS, and others. The most intense potential shaking areas parallel the coast between
the borders with Mexico and Oregon.
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MAP 5.J: Probability of Earthquake Magnitudes Occurring in 30‐Year Time Frame

Source: United States Geological Survey Open File Report 2007‐1437

Map 5.J depicts probabilities of various magnitude earthquakes greater than Magnitude 6.7 occurring in 30
years. These include >99 percent for a Magnitude 6.7 event, 94 percent for a Magnitude 7.0 event, 46
percent for a Magnitude 7.5 event, and 4 percent for a Magnitude 8.0 event. (http://www.scec.org/ucerf/)
The Uniform California Earthquake Forecast Version II models (UCERF II) results have helped to reduce the
uncertainty in estimated 30‐year probabilities of strong ground motions in California. UCERF II also helped
to reduce the uncertainty in the recurrence intervals of selected magnitude earthquakes. Success of the
UCERF II project has led to the interest in the continued development of time‐dependent earthquake
forecasting.
The time independent UCERF III model, the first update to the State wide UCERF models, began
development in 2010 and is scheduled to conclude by late 2013. Future products of the UCERF III project
are considering aftershocks, clustering of earthquakes, and earthquakes being triggered by other
earthquakes. A similar project for ground motion prediction equations has been developed. This is called
the Next Generation Attenuation West‐2 (NGA West‐2). Both the UCERF II and the NGA results have been
used to establish the range of estimated loss from various earthquake scenarios throughout the state. Both
the time independent UCERF III and the NGA West‐2 models and data have been combined by the USGS to
use in developing the National Seismic Hazard Map update for California which is due to be released in April
2014. It is anticipated that the 2014 edition of the National Seismic Hazard Map and related documents will
be incorporated into the 2016 update to the building code. The models are anticipated to be of great value
in helping practitioners assess strong motion shaking throughout California on a regional basis for all classes
of buildings and structures. For discussions by the California Earthquake Authority regarding the impacts of
these projects to the residential building stock in California, see Section 5.2.4.1 (discussion under
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Earthquake Vulnerability and Mitigation of Buildings). These models were important in reducing epistemic
uncertainty in ground motion for seismic hazard assessment throughout California. The reduction of
uncertainty in ground motion helps practitioners assess risk potential for new and existing buildings and
infrastructure.

5.2.3.1 ESTIMATING LOSSES FROM FUTURE EARTHQUAKES
With HAZUS, a standardized methodology and GIS modeling software developed by FEMA, it has become
possible in recent years to estimate possible losses from future earthquakes in California using ShakeMap
scenarios. HAZUS is a regional loss estimation tool that uses population and building data aggregated at a
census tract level. Building value and construction cost estimates are adjusted to reflect regional variations.
By combining ShakeMaps with a statewide computerized inventory of population and buildings using
HAZUS, Cal OES has estimated casualty and damage losses from various potential earthquakes for the two
largest metropolitan regions of the state.
However, several qualifications on the probable accuracy of these estimates should be made:
1.

Use of Decennial Census. Cal OES used the Decennial Census as the basis for estimating population and
building inventory. Greater‐than‐expected growth, increased property values, and construction costs
since that time may mean that losses are underestimated.

2.

Losses to Critical Infrastructure. Due to lack of critical infrastructure data in the HAZUS model, Cal OES
did not include these potential loss estimates.

3.

Recovery Costs. HAZUS addresses some recovery issues but does not estimate additional potential
losses that may be experienced as a result of a lengthy recovery and reconstruction process resulting
from a catastrophic event in an urban area.

4.

Instrumentation. The accuracy of ShakeMaps and the resulting HAZUS estimates is strongly dependent
on recorded ground motion. Therefore, places with too few instruments have the potential for
significant discrepancies in estimated shaking.

The California Integrated Seismic Network (CISN) and the Federal Advanced National Seismic System (ANSS)
have been working together to fund and install additional seismic instruments. Both programs are funded
at a level less than what is required to meet project objectives. Instrumentation is still sparse in some areas
of the state, including the epicentral regions of the 2000 Napa and 2003 San Simeon earthquakes.
Progress Summary 5.C: HAZUS
California Geological Survey ran the USGS ShakeMap Scenarios as HAZUS level 1 and summarized the
results in the report “HAZUS Annualized Earthquake Loss Estimation for California” published April 2011.
More information in individual scenario results can be found at:
http://www.consrv.ca.gov/cgs/rghm/loss/Pages/2010_analysis.aspx. The report can be downloaded at:
ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/2011%20Annualized%20Losses/CGS_SR222_%20Losses_Final.pdf

Estimating Potential Earthquake Dollar Losses
Although multiple state databases exist for state‐owned, ‐leased, and ‐operated facilities, there is no single
statewide data source on these crucial resources. Given the size and complexity of California’s economy and
extent of its infrastructure, together with its inherent earthquake vulnerability, the problem of estimating
potential dollar losses for state‐owned and ‐operated facilities is an overwhelming economic modeling
challenge.
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A reasonable representation of a worst‐case scenario for dollar losses for state‐owned facilities might be
reflected in a repeat of any of the great earthquakes experienced in the past two centuries. In light of
California’s catastrophic earthquake potential, a Magnitude 7.9 earthquake could be said to represent the
worst‐case dollar loss scenario for state‐owned, ‐leased, or ‐operated facilities — far worse than dollar
losses from disasters triggered by any other hazards including the other primary hazards, flooding and
wildfires.
Table 5.C: Projected Earthquake Scenario Losses, Northern California
Potential Earthquake Scenarios

Mwa

Projected Building
Damageb

San Andreas Fault: Repeat of the
1906 San Francisco Earthquakec
San Andreas Fault: Santa Cruz,
Peninsula, and North Coast
Segmentsc
San Andreas Fault: Santa Cruz and
Peninsula Segmentsd
San Andreas Fault: Santa Cruz
Segmentd
San Andreas Fault: Peninsula
Segmentd
Southern Hayward: Repeat of
1868 Earthquaked
Northern Haywardd
Southern Hayward and Northern
Haywardd
Rodgers Creekd
Southern Calaveras and Central
Calaverasd
Northern Calaverasd
Southern, Central, and Northern
Calaverasd
Concordd
Green Valleyd
Concord and Green Valleyd
San Gregoriod
Mount Diablod

7.9

$94,000

800 ‐ 1,600

Projected
Range of
Injuries
22,000 ‐ 32,000

7.9

$122,000

1,800 ‐ 3,400

39,000 ‐ 59,000

7.4

$30,000

2,100

105,000

7.0

$5,900

‐‐

‐‐

7.2

$24,000

1,300

66,000

6.7

$15,000

800

42,000

6.5
6.9

$9,000
$23,000

200
400

12,000
20,000

7.0
6.4

$8,000
$3,200

150
‐‐

10,000
‐‐

6.8
6.9

$10,000
$13,000

200
‐‐

15,000
‐‐

6.2
6.5
6.7
7.4
6.7

$2,800
$3,200
$6,800
$15,000
$7,000

200
‐‐
‐‐
350
40

9,000
‐‐
‐‐
19,000
3,000

Projected Range
of Deaths

a

Mw is an earthquake magnitude scale
In millions of dollars
c
Kircher, et al. "When the Big One Strikes Again – Estimated Losses due to a repeat of the 1906 San Francisco Earthquake.” EERI
Spectra Vol. 22, No. 52. April 2006.
dMiller, 2007, CAL OES GIS Unit
b

Table 5.C and Table 5.D provide total building damage dollar loss estimates for 17 separate possible
earthquake scenarios in Northern California and 14 in Southern California. Table 5.C reflects figures from
the previously cited Charles Kircher study40 in 2006, which modified HAZUS data with customized, more
locally accurate data producing two scenarios, one for a repeat of the 1906 San Francisco Earthquake and
the other for a projected alternative scenario Magnitude 7.9 earthquake in the San Francisco Bay region
and surrounding counties.
40
Kircher, et al. “When the Big One Strikes Again – Estimated Losses due to a Repeat of the 1906 San Francisco Earthquake.” EERI Spectra Vol. 22, No. 52.
April 2006.

2013 SHMP

SECTION5.2 ‐ PAGE 140

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 5 –EARTHQUAKES, FLOODS AND WILDFIRES: RISKS AND MITIGATION
This scenario portraying a repeat of the 1906 San Francisco Earthquake reflected an estimated total dollar
loss of over $90 billion. The projected alternate scenario of a Magnitude 7.9 earthquake for the larger San
Francisco Bay Area region and surrounding counties reflected an estimated total dollar loss of over $120
billion. That study estimated that there are approximately 3 million buildings in the larger scenario study
region, representing roughly one‐quarter of the estimated 14 million buildings in the state.
Table 5.D: Projected Earthquake Scenario Losses, Southern California
Potential Earthquake Scenarios

Mwa

Projected
Building Damageb

Projected Range
of Deaths
1,782

Projected
Range of
Injuries
50,750

60‐900

2,200‐15,000

ShakeOut Scenario 2008e

7.8

San Andreas Fault: Repeat of 1857
Earthquakec,d
Puente Hills Faultc
Newport‐Inglewoodc
Palos Verdesc
Whittier Faultc
Verdugo Faultc
San Andreas Fault: Southern
Rupturec
Santa Monicac
Raymond Faultc
San Joaquin Hillsc
Rose Canyonc
San Jacintoc
Elsinore Faultc

7.9

$32.7 billione
(in 2008 dollars)
$150,000d

7.1
6.9
7.1
6.8
6.7
7.4

$69,000
$49,000
$30,000
$29,000
$24,000
$18,000

40‐700
150‐1,900
80‐1,050
30‐500
100‐1,300
50‐420

1,700‐11,000
5,200‐33,000
24,00‐19,000
2,300‐13,000
3,150‐18,700
1,700‐8,100

6.6
6.5
6.6
6.9
6.7
6.8

$17,000
$17,000
$15,000
$14,000
$7,000
$4,000

40‐190
60‐520
60‐920
40‐600
30‐400
40‐70

2,000‐13,000
2,150‐11,700
2,200‐15,500
1,300‐9,000
1,500‐7,000
450‐2,000

a

Mw is an earthquake magnitude scale
In millions of dollars
c
Huls, 2007, Cal OES GIS unit, HAZUS scenario
d
1857 Fort Tejon Earthquake Special Report, 2007, Risk Management Solutions
e
Source: CGS Special Report 25/USGS Open File Report 2008‐1150, The ShakeOut Scenario
b

5.2.3.2 ESTIMATING EARTHQUAKE LOSSES TO STATE‐OWNED AND LEASED BUILDINGS
The 2007 SHMP estimated maximum potential earthquake building damage loss to state‐owned and leased
facilities using best available data. Of the total 24,313 state‐owned and ‐leased buildings, Table 5.E
identifies total risk exposures of $48 billion for 15,255 buildings in areas potentially subject to Peak Ground
Acceleration (PGA) of 31 to 175 percent (g) in an earthquake and $26 billion for buildings in areas subject to
PGA of 11‐ to 30‐percent (g).
Note that these figures overstate potential losses for two reasons: 1) earthquakes are centered within one
region or another, and 2) only a portion of the inventory within a region affected by a large magnitude
earthquake would suffer building collapse or substantial damage. However, since the science of earthquake
prediction is in its infancy and the location and magnitude of damaging earthquakes are essentially
unknown, this broad inventory provides an indication of maximum exposure, which should inform state
policy‐makers and managers on the scope of potential seismic upgrades needed for continuity of
operations.
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Table 5.E: Estimating Earthquake Dollar Loss for State Owned and Leased Buildings, as of 2007

Low: 0‐10%g Peak Ground Accelerationa

Medium: 11‐30%g Peak Ground Acceleration

High: 31‐175%g Peak Ground Acceleration

a
b

State
Ownership
Status
Own
Lease
Total
Own
Lease
Total
Own
Lease
Total

No. of
Buildings
2,821
69
2,890
5,280
888
6,168
14,167
1,088
15,255

Square Feet

8,467,822
194,984
8,662,806
64,215,398
9,495,449
73,710,847
131,178,132
6,688,122
137,866,254

$ Value
at Risk
(billions)
2.96
0.07
3.00b
22.48
3.32
26.00b
45.91
2.34
48.00b

Sources: Department of General Services, Cal OES, CGS
number rounded

This inventory includes structures with a wide range of vulnerability to earthquake risk. While some
structures have been seismically upgraded under Proposition 122 (1990) bond funds and other funding
sources, others remain vulnerable to damage and are in need of retrofitting.
The value of overall risk exposure to state owned buildings from earthquake shaking hazards is noted in
Table 5.E as roughly $48 billion. This is far greater than the value of potential risk exposure of state owned
buildings from flood and wildfire hazards which are on the order of approximately $2.0 billion each (see
Tables 5.U and 5.AA). Therefore the seismic vulnerability of state owned buildings is of great concern to the
State.
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MAP 5.K: State‐Owned Buildings in Higher Earthquake Hazard Areas

Map 5.K shows the location of state‐owned buildings in potential high ground shaking areas.41 Large
concentrations are found in Southern California and the San Francisco Bay Area. (Online or download
viewers can zoom in for a closer view of the information on this map.)
41

1.0 second spectral acceleration with 2‐percent probability of exceedance in 50 years.
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California Vital Infrastructure Vulnerability Assessment (Cal VIVA)
The California Vital Infrastructure Vulnerability Assessment (Cal VIVA) project got under way with
preparation of the 2010 SHMP. Its purpose is to develop and test a methodology for assessing the
vulnerability of state‐owned building stock to seismic and other hazards and determine minimum retrofit
measures to protect its occupants from harm during a disaster and facilitate recovery by making it quickly
operable after a disaster.
The vision for Cal VIVA is to 1) create an infrastructure resiliency planning and evaluation system that
includes the long‐term systematic screening of the state‐owned building inventory, 2) determine potential
vulnerabilities within that inventory, 3) systematically plan and set priorities for vulnerable building
strengthening, and 4) execute initial building retrofit assessments, subject to project funding, design, and
development.
By knowing the number, type, importance, and strength of California’s state‐owned buildings, the state will
more effectively set priorities for infrastructure investments based on continuity of operations and other
key criteria. This information will also enable the state to identify critical infrastructure that is especially
weak or vulnerable to both natural and human‐made disasters. With this knowledge, the state can ensure
that the ability to respond to a disaster and maintain functionality exists even during extreme disasters.
Cal VIVA focused on establishing methods for assessing seismic vulnerability of state‐owned buildings and
recommending retrofit actions. The analysis and retrofit for each building has been relatively general in
nature and focused on primary vulnerabilities, generic seismic upgrade approaches, and order‐of‐
magnitude cost estimates, leaving more detailed cost estimates to a later phase when retrofit funding can
be secured.
The Cal VIVA project has used the ASCE 31 Tier 1 or 2 analysis procedures for the seismic assessment. ASCE
31 is titled Seismic Evaluation of Existing Buildings and is a widely used, building‐specific, industry standard
document.
The 2010 SHMP notes that critical infrastructure is essential to the state’s ability to provide assistance to
the people of California. Infrastructure such as transportation routes, utilities, government facilities, and
hospitals provide the state with the capacity to respond to disasters. The resiliency (ability to survive and
recover from a disaster) of the state strongly depends on its capacity to maintain or restore infrastructure
operations in disasters. Systematically assessing the condition of infrastructure is an important step toward
mitigation.
Progress Summary 5.D: Cal VIVA
Progress as of 2013: The 2013 SHMP adds assessments of specific aspects of Cal VIVA in various sections of
Chapters 5 and 6.
Three increments of Cal VIVA have been initiated to date, of which two have been completed. The first
increment, Cal VIVA I, had three primary activities: 1) develop a standardized methodology to identify
necessary mitigations of seismic vulnerabilities in buildings that are critical to response and recovery efforts
after an earthquake, 2) test the methodology and 3) improve the methodology based on lessons learned. A
sample of critical structures was investigated by Cal Poly personnel. Based on field investigation and review
of existing documentation, seismic evaluations were prepared and upgrade concepts developed for these
selected buildings. The results of these field investigations and evaluations were reviewed as a means of
refining the prioritization process and assessment methodology. The final report was issued in March 2013.
Cal VIVA II, the second project used the seismic vulnerability assessment methodology developed in Cal
VIVA I to examine two areas: 1) the conceptual development of a prototypical department plan for
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mitigation of seismic vulnerabilities in critical state‐owned buildings, and 2) determination of the seismic
vulnerability with resultant mitigation of selected state‐owned, high‐occupancy office buildings housing
state employees critically needed for post‐earthquake response and recovery operations. The final report
was issued in March 2013.
The third project, Cal VIVA III, is testing and refining the Cal VIVA II prototypical department plan with an
individual user department and producing a template that can be used by departments and agencies within
state government to systematically address critical building vulnerability and potential retrofits on a long‐
term basis.
Cal VIVA III proposes establishment of a State Reporting Plan that includes a State‐managed repository for
data from individual state agencies and departments regarding seismic vulnerability of their state‐owned
buildings. Using the State Emergency Plan (SEP) and State Multi‐Hazard Mitigation Plan (SHMP) as a
combined foundation, the State Reporting Plan repository will identify departments responsible for
seismically vulnerable building stock deemed necessary for post‐disaster response and recovery operation,
and monitor their systematic upgrades over time.
The State Reporting Plan will coordinate information gathered from Cal VIVA, the Proposition 122 State
Seismic Program, CSU, UC programs, and other seismic upgrade programs, providing a basis for timely
further seismic upgrade actions. Cal VIVA III is being prepared in association with EERI and is scheduled for
completion in November 2013.

5.2.4 ASSESSMENT OF LOCAL EARTHQUAKE VULNERABILITY AND POTENTIAL LOSSES
This section addresses local earthquake hazard vulnerability and potential losses based on estimates
provided in local risk assessments, comparing those with findings of the state risk exposure findings
presented in the GIS analysis in Section 5.1.1 of this chapter.

5.2.4.1 EARTHQUAKE VULNERABILITY AND MITIGATION FOR BUILDINGS
This section discusses statewide and local vulnerability of buildings susceptible to earthquake damage, the
greatest single factor contributing to California’s potential future losses from earthquakes. It provides an
overview of building vulnerability and mitigation, including mitigation of structural deficiencies and
potential structural losses from fires following earthquakes. It then reviews vulnerability and mitigation
progress with respect to a series of building sub‐inventories, including private structures as well as state‐
owned and ‐leased buildings. The section is organized to provide the link between vulnerabilities of key
building inventories by function and structural type with progress made in dealing with their potential
losses.

Building Vulnerability to Earthquake Damage
Compared to other earthquake vulnerabilities, buildings pose the largest risk to life, injury, property, and
economic welfare. California has approximately 14 million buildings, with an average of 2.7 occupants per
building. Approximately 95 percent are low‐rise (one to three stories), 5 percent are medium‐rise (four to
seven stories), and 0.03 percent are high‐rise buildings (eight or more stories).42 Observations after
earthquakes indicate that building safety is most often compromised by poor quality in design and
construction, inadequate maintenance, lack of code enforcement at the time of original construction, and
improper alterations to the original building.43
A less common cause of damage is the poor performance of older buildings built to earlier seismic codes.
Approximately 13 percent of California’s buildings were constructed before 1933, when explicit
42
43

Jones, et al. ATC 13.
California Seismic Safety Commission, “Turning Loss to Gain,” CSSC 95‐01.
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requirements for earthquakes first began to be incorporated into building codes and the state first required
local governments to create building departments and issue permits. About 18 percent of California’s
buildings were constructed before 1940, when the first significant strong motion recording was made in El
Centro. About 40 percent of the state’s buildings were constructed before the Structural Engineers
Association of California’s first statewide consensus on recommended earthquake provisions were
published in 1960. About 60 percent were built before the mid‐ to late‐1970s, when significant
improvements to lateral force requirements began to be enforced throughout the state. California did not
have uniform adoption of the same edition of model codes in every jurisdiction until the early 1990s. Thus,
well over half of all existing buildings in California are built to earlier standards that, in many cases, can
result in inadequate earthquake performance.

Mitigation of Potential Building Losses
The most effective single element in mitigating earthquake losses to buildings is the consistent application
of a modern set of design and construction standards, such as those incorporated in modern building codes.
The codes are updated regularly to include the most effective design and construction measures that have
been found by testing and research or observed in recent earthquakes to reduce building damage and
losses. Local government building departments currently use the 2010 California Building Code (the 2013
California Building Code will take effect January 2014) with local amendments to regulate the vast majority
of buildings. Acute care hospitals, public K‐12 schools, and state‐owned buildings, are regulated by the
California Building Code (CBC) and more stringent amendments prepared by applicable state agencies.
For new buildings, state and local governments will enforce the 2013 California Building Standards Code
(CBSC) that includes earthquake safety provisions from the 2012 International Building Code with
enhancements for hospitals, public schools, and essential services buildings.
A small percentage of older buildings have been strengthened or “retrofitted” to improve their resistance
to earthquake shaking. Observations after recent earthquakes suggest that retrofitted buildings on the
whole perform noticeably better than similar buildings that have not been retrofitted (ATC 31, 1992, CSSC
94‐06, WJE 1994). However, in many respects their performance has been mixed.
Fewer than five percent of California’s existing buildings have been structurally retrofitted; the actual
number has not been determined. California has adopted, with some amendments, a national standard,
ASCE 41‐06, Seismic Rehabilitation of Existing Buildings (scheduled to be re‐issued in late 2013 as ASCE/SEI
41‐13, Seismic Evaluation and Retrofit of Existing Buildings), as a retrofit regulation for acute care hospitals,
public schools and state‐owned buildings effective January 1, 2011. California has also adopted retrofit
regulations for hospitals and unreinforced masonry (URM) buildings (see Chapter 34 of the 2013 CBC and
Title 24 Part 10 of the CBSC). The CBC generally allows retrofits of any nature provided that they make
existing buildings no less safe. These regulations and the 2012 International Existing Building Code are
available for use at the discretion of all state and local regulatory agencies. They include a compilation of
seismic evaluation and retrofit provisions for unreinforced masonry, tilt‐up, wood‐frame dwellings, and
older concrete buildings. A separate California Historical Building Code contains provisions for evaluating,
rehabilitating, and altering historical buildings.
National standards for building seismic evaluations and retrofits are published by the American Society of
Civil Engineers as ASCE 31‐03 “Seismic Evaluation of Existing Buildings” and ASCE 41‐06 “Seismic
Rehabilitation of Existing Buildings” (www.asce.org). They are scheduled to be superseded by ASCE/SEI 41‐
13, Seismic Evaluation and Retrofit of Existing Buildings in late 2013.
Mitigation measures for ground displacement include strengthening foundations, locating new facilities to
avoid sites with the potential for large displacements during earthquakes, and modifying soils below
foundations. Refer to CGS Special Publication 117, “Guidelines for Evaluating and Mitigating Seismic
Hazards in California. (http://www.consrv.ca.gov/cgs/shzp/webdocs/Documents/sp117.pdf)
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Mitigation of Losses in Non‐Structural Systems
California did not begin to regulate the earthquake safety of non‐structural systems in buildings, such as
water heaters, ceilings, light fixtures, and heating equipment, until the 1970s. Buildings built before the
1970s and newer buildings that were not regulated and that have unbraced systems can be made safer with
retrofit or replacement projects. FEMA offers guidelines for the evaluation and retrofit of building contents
and non‐structural building systems (FEMA 74). These retrofits can significantly reduce the risks of injuries
and business interruption from earthquakes and are often feasible at very low costs.
Cal OES offers guidelines for evaluating and retrofitting nonstructural falling hazards common to schools at:
www.caloes.ca.gov. The Homeowner’s Guide to Earthquake Safety and the Commercial Property Owner’s
Guide to Earthquake Safety also contain recommendations on how to identify and retrofit contents and
non‐structural systems in buildings that are vulnerable to earthquakes. In addition the “Dare to Prepare”
campaign of the Earthquake Country Alliance (http://www.daretoprepare.org/) has information for
securing non‐structural items. Water heater bracing kits that are certified for use by the State Architect are
available at most hardware stores. The State Architect also offers strapping instructions online.
(www.dgs.ca.gov/dsa/Resources/pubs.aspx)
Bracing can prevent fires and serious water damage caused by toppled water heaters. State law requires all
replacement water heaters to be braced and all existing residential water heaters to be braced upon sale of
buildings (Health and Safety Code 19210, et seq. at: www.leginfo.ca.gov ).

Fires Following Earthquake
While ground shaking may be the predominant agent of damage in most earthquakes, fires following
earthquakes can also lead to catastrophic damage depending on the combination of building characteristics
and density, meteorological conditions, and other factors. Fires following the 1906 San Francisco
Earthquake, 1923 Tokyo Earthquake, and 1995 Kobe Earthquake caused extensive damage and killed
thousands.
Fires following the 1906 San Francisco Earthquake led to more damage than that due to ground shaking.
Most recently, fires in the Marina District of San Francisco following the 1989 Loma Prieta Earthquake and
in Los Angeles following the 1994 Northridge Earthquake demonstrate that fires following earthquakes
pose a significant hazard, especially in densely populated urban areas, and a potentially serious problem
due to severe strain on the fire departments that must respond to multiple simultaneous ignitions. Fire
department response is often affected by impaired communications, water supply, and transportation,
together with other emergency demands such as structural collapses, hazardous materials releases, and
emergency medical aid.
Fires following earthquakes may result from multiple causes (e.g., overturned burning candles, electrical
sparking from downed power lines, and broken natural gas pipelines.44). Numerous instances of serious
fires following earthquakes have occurred in major urban areas. Fires following earthquakes can occur
immediately after an earthquake or may be delayed. Causes of fires occurring immediately after include
power lines that are fused or broken, with the resulting arcing coming into contact with combustible fuel;
water heaters, stoves, and lighting fixtures/lamps that are dislodged and come into contact with
combustible fuel; natural gas mains, lines and service that are severed, with the released gas finding a
source of ignition; and combustible liquids that leak and find a source of ignition.
Fires that are delayed are generally human‐caused or preventable (for example, fire caused by the
restoration of electricity to an area not properly checked and secured). When power is restored, heating of
electrical appliances can occur followed by ignition. Inexperienced people can start fires by trying to relight
44
A complete list may be found in Fire Following Earthquake, Edited by Charles Scawthorn, John Eidinger, and Anshel Schiff. Technical Council on Lifeline
Earthquake Engineering, Monograph No. 26. Published by the American Society of Civil Engineers. January 2005.
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gas pilots. Vulnerability to fires following earthquake can be assessed for communities by well‐established
simulation models. Several computer programs (e.g., HAZUS, EQEFIRE, URAMP, SERA, RiskLink) are
available to assess the fire following earthquake vulnerability of a community in future earthquakes. Details
of various computer modeling techniques are described in the book Fire Following Earthquake.45

Mitigation of Fires Following Earthquakes
A general framework for fire mitigation includes the following components provided in advance of an
earthquake disaster: 1) reduction in damage through advance planning and preparation; 2) presence of
functioning automatic sprinklers or other suppression systems; 3) citizens able to extinguish the fire if water
is available or to call the fire department; 4) functioning communications (i.e., telephone) required to
contact fire departments; 5) available fire department personnel and their assets (i.e., apparatus); 6)
functioning transportation networks (i.e., roads); 7) an adequate water supply; and 8) advance provision of
firebreaks, via the urban planning process.
In addition, mitigation for the prevention of natural gas system leakage has included localized upgrading of
natural gas pipelines and automatic seismic shut‐off switches that cut off natural gas to customers. It is
critical that restoration of gas service following an earthquake be coordinated through the local gas utility
and the fire department to ensure that service is not restored until leak detection and minimum safety
requirements are met on the distribution side of the gas meter. Restoration of gas and electrical services for
areas known or suspected to have sustained damage may not be restored until the utilities and the fire
department are prepared to have service restored.
An additional mitigation technique is the use of seismic pressure wave‐triggered automatic garage door
openers and alarms at fire stations. These devices help ensure that firefighters and fire equipment are not
trapped in damaged fire stations following earthquakes.

Mitigation of Vulnerabilities by Building Sub‐Inventories
The building types listed below, representing a mix of structural type, ownership, and function, are
discussed in the following subsection:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
45

State‐Owned and ‐Leased Structures
Locally Regulated Unreinforced Masonry (URM) Buildings
Hospitals
Locally Regulated Essential Services Facilities
State‐Regulated Essential Services Buildings
Other State‐Owned Normal Occupancy Facilities
State Criminal Justice Buildings
State‐Owned Health Services
K‐12 Public Schools
Community Colleges
Public Universities
Tilt‐Up Buildings
Single‐Family Wood‐Frame Dwellings
Multi‐Unit Wood‐Frame Residential Buildings
Mitigation for “Soft‐Story” Buildings.
Locally Regulated Non‐Ductile Concrete Buildings
Steel‐Frame Buildings
High‐Rise Buildings
Mobile Homes
Natural Gas Systems in Buildings

Scawthorn, et al. January 2005.
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This discussion provides a current assessment of vulnerability and mitigation progress for the preceding list
of building inventories. The scale of the task of assessing, tracking, and mitigating structural vulnerabilities
among California’s millions of buildings is larger than that of any other state in the nation. For example,
there are 12 million privately owned buildings, including most of the state’s 2,673 hospitals; 86,000 K‐12
public schools; 3,264 public university buildings; and 17,282 other state buildings.
Among the more vulnerable structures susceptible to potential loss in earthquakes are 25,945 unreinforced
masonry (URM) buildings in high seismicity regions (now 70 percent retrofitted or replaced), and
approximately 4,000 URM buildings in moderate seismicity regions, as well as approximately 57,000 tilt‐up
buildings, 17,000 non‐ductile concrete structures, 46,000 soft‐story apartments, 1.5 million vulnerable
single‐family dwellings and 473,000 mobile homes, in varying stages of retrofit.
For a summary of overall retrofit progress, see Appendix O, Overall Progress Toward Earthquake Mitigation
of Key Building Inventories.

1. Mitigation for State‐Owned and ‐Leased Structures
Cutting across the preceding sub‐inventories of vulnerable buildings and mitigation progress by function
and type are the state‐owned and ‐leased buildings. There are over 20,000 state‐owned structures,
including over 3,000 university buildings. In addition, there are several thousand state‐leased buildings,
with lease terms varying in length.
Section 5.2.3 discusses the numbers, distribution, square footage, and value of state‐owned and ‐leased
properties in high earthquake shaking hazard areas. Section 5.2.3 also contains a substantial discussion
regarding potential earthquake losses for state‐owned and ‐leased structures and the need for a systematic
assessment and retrofit of these structures, together with a preliminary description of the California Vital
Infrastructure Vulnerability Assessment (Cal VIVA) project. Cal VIVA is designed to address this need on a
long‐term basis through a study that identifies the most efficient procedures for conducting ongoing
assessments, setting priorities for retrofit recommendations, and carrying out actions as funding permits.

2. Mitigation for Locally Regulated Unreinforced Masonry Buildings
Unreinforced masonry (URM) buildings are made of brick, stone, or other types of masonry and have no
reinforcing steel to keep them from falling down in earthquakes. Most URM buildings have features that
can threaten lives during earthquakes. These include parapets, walls, and roofs that are poorly connected
to each other. When earthquakes occur, inadequate connections in these buildings can allow masonry to
fall placing occupants and passersby in harm’s way. Floors and roofs can also collapse.
The risk to life from URM buildings can be significantly reduced by the regulation of alterations to existing
buildings and seismic retrofits. California has prohibited the construction of new URM buildings since 1933.
However, over 22,000 URM buildings still remain in use today in California’s older commercial and industrial
districts in high seismic hazard regions.
In 1986, California passed a law requiring local governments in high seismic regions nearest active faults to
inventory their URM buildings, establish a risk reduction program, and report to the CSSC. Ninety‐three
percent of the jurisdictions affected by the URM law comply with its provisions. State government buildings
are exempt from the URM law but are partially addressed by other laws and regulations.
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Table 5.F: Status of Unreinforced Buildings in Seismic Zone 4
Number
18,144
14,203
10,762
3,441
3,941
7,801

Status
Mitigated (e.g., Retrofitted, Replaced or Demolished)
Retrofitted to various standards
Retrofitted to the UCBC
Retrofitted to other standards
Demolished
Unretrofitted

Percent Complete
70
55
41
13
15
30

Source: California Seismic Safety Commission. "SSC 2006‐04.” 2006. www.seismic.ca.gov/

In 1990, there were an estimated 30,000 URM buildings statewide; approximately 26,000 were located in
Seismic Zone 4 (now called high seismicity regions) with the remainder in Seismic Zone 3 (now called
moderate seismicity regions). Ninety‐eight percent of the URM buildings in Seismic Zone 4 (high seismicity
regions) (283 jurisdictions) have been inventoried and over 70 percent had been retrofitted, demolished,
and/or replaced by 2006.
Statewide, URM buildings average 10,000 square feet of floor area. Retrofit costs average $60 per square
foot with a range of $10 to $150 per square foot. Table 5.F shows the numbers and percent completions of
seismic retrofits of URM buildings in high seismicity regions.
MAP 5.L: Unreinforced Masonry Retrofit Progress in Seismic Zone 4 (High Seismicity Regions)

Source: California Seismic Safety Commission

Map 5.L depicts the geographic distribution in 2006 of URM retrofit progress in high seismicity regions
(formerly called Seismic Zone 4), which covers the most seismically active areas. Note that highest
percentages tend to be in coastal counties near the San Andreas Fault zone.
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The state adopted retrofit standards for URM buildings in Title 24, Part 10 of the 2013 California Building
Standards Code. These reference the 2012 International Existing Building Code Appendix Chapter A1. Of
California’s cities and counties, 169 have adopted some form of these standards. See “Status of the
Unreinforced Masonry Building Law” (SSC 2006‐04) for the mitigation status of each jurisdiction affected by
the state’s URM law.
Retrofitted URM Building in San Luis Obispo

Best Practices Highlight 5.A: URM Retrofit Program Success in San Luis Obispo
What does it take to make significant hazard mitigation progress? For San Luis Obispo, California, it took
the reality of an earthquake 40 miles away and the cooperation of businesses and property owners to make
their downtown more resilient. More than 100 unreinforced masonry buildings have been retrofitted
against earthquake forces, largely during the past decade, saving historic buildings, creating downtown
vitality, and increasing public safety
Initial Challenge
Following adoption of the Unreinforced Masonry Building Law (Alquist) of 1986, City of San Luis Obispo
building officials identified 126 hazardous unreinforced masonry buildings (URMs) – 76 in the downtown
core. In 1997 the city’s first seismic retrofit ordinance required full strengthening by 2017. By 2004, only 27
of the 127 hazardous buildings had addressed the seismic retrofit requirements.
San Simeon Earthquake – A Wake‐Up Call
On December 22, 2003, the need for strengthening took on renewed urgency with the magnitude 6.5 San
Simeon Earthquake. The San Simeon Earthquake resulted in two deaths due to unreinforced masonry
building collapse and a range of building damage in northern San Luis Obispo County as well as chimney
collapses in San Luis Obispo. Recognizing the risk posed to the city’s vulnerable buildings, the San Luis
Obispo City Council resolved to reassess the effectiveness of the unreinforced masonry ordinance. The San
Luis Obispo Chamber of Commerce, tasked with enhancing the economic health of the area, was eager to
collaborate with city officials and reconvened its Seismic Task Force, a group including building owners,
business owners and city staff.
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New Ordinance
In 2004 the 1997 seismic retrofit ordinance was revised to shorten the 2017 deadline to 2010 for
completion of all seismic retrofits to hazardous URMs within the City. The Chamber of Commerce pushed
for a seismic coordinator who could help its members facilitate plans, engineering and permits in short
order. As part of the 1997 incentive program update, a seismic coordinator was hired who reported to the
Economic Development Department overseen by the City Manager. The seismic coordinator had individual
contact with every building owner, and was responsible for communicating rules and resources via
presentations at outreach events and via periodic publications.
Monitoring Progress
In 2007 the Council reviewed progress under the ordinance and gave buildings still on the inventory new
completion deadlines of 2008, 2009 or 2010. Although penalties were among the tools necessary to
motivate action, the approach mostly emphasized incentives.
By 2010 San Luis Obispo was seeing major URM retrofit progress. One of the unintended consequences was
an upswing in façade improvements and property consolidation for mixed use project proposals. This
resulted in a downtown that now sports a revival of its historic charm and attendant economic vitality. As
of late 2012 all but 14 of the original 126 buildings had been strengthened. Of these, five retrofit projects
were in construction, and eight were scheduled to begin construction in 2013, subject to a new deadline of
July 1, 2015.
Lessons Learned
Four key lessons were learned by the City of San Luis Obispo through this process:
 Internal Advocate ‐ having an internal advocate, the seismic coordinator, made a difference in
connecting the people with the law
 Willing Players ‐ having a few property owners who understood the requirement and made the first
step to bring their building into compliance got the ball rolling for other building owners
 Buy‐In from Building Owners ‐ working with building owners to achieve understanding and buy‐in was
essential
 Reasonable Deadlines ‐ setting a deadline not too far into the future provided an incentive for work to
get done without creating a timeline that was impossible to meet.
Source: Claire Clark and Monica Fiscalini

3. Mitigation for Hospitals
Since 1973, hospitals have been required to be built to higher standards than other buildings so they can be
reoccupied after major earthquakes. However, most hospitals built before 1973 still remain in service, and
some of them pose risks to life or are not expected to be available for occupation after future earthquakes.
The 1973 Alquist Hospital Facilities Seismic Safety Act (HFSSA) designated the Office of Statewide Health
Planning and Development (OSHPD) as the enforcement agency of the HFSSA mandates. OSHPD’s primary
objective is to safeguard the public health, safety, and general welfare through regulation of the design and
construction of healthcare facilities, to ensure they are capable of providing sustained services to the
public.
Senate Bill 1953 (SB 1953), enacted in 1994 after the Northridge Earthquake, expanded the scope of the
1973 Alquist Hospital Seismic Safety Act. The law as amended required that: 1) hospital owners survey the
earthquake vulnerability of their buildings and submit to OSHPD their seismic evaluations reports as well as
their compliance plans no later than January 1, 2001, 2) by 2013 all hospital buildings built before 1973 that
pose threat to life be replaced or retrofitted so they can reliably survive earthquakes without collapsing or
posing threats of significant loss of life, and 3) by 2030 all hospital buildings be reasonably capable of
providing services to the public after disasters. Furthermore, hospitals were required to have the necessary
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nonstructural components and systems (emergency generator[s], oxygen tanks, etc.) strengthened by 2002
in order to be able to administer adequate and orderly evacuation of patient and staff, if needed.
Senate Bills SB 1661, SB 499, and SB 90 which were amendments to the HFSSA allow hospitals that pose a
significant risk of collapse classified as SPC‐1, an extension on the timelines for seismic compliance which
could vary from two to up to seven years if progress toward seismic compliance is being made. By 2020 all
SPC‐1 hospital buildings must be either upgraded to SPC‐2 (buildings that do not significantly jeopardize life,
but may not be repairable or functional after a strong ground motion) or be removed from General Acute
Care service.
SB 1953 applies to all acute care facilities (including those built after 1973) and affects approximately 2,750
buildings across 427 hospital facilities. State‐owned hospitals are exempt from the seismic compliance
requirements of HFSSA (SB 1953).
OSHPD has adopted and enforces regulations for the seismic evaluation and retrofit of existing hospital
buildings (see Chapter 6 of the 2010 California Administrative Code and Chapter 34A of the 2010 California
Building Code) that are applicable to all existing acute care hospitals.
Table 5.G: Hospital Structural Performance
Type
Structural Performance Category (SPC)

Other Support Structures (SPC not assigned)

Non‐Structural Performance Category (NPC)
(Including Tunnels)

Category
SPC‐1a
SPC‐2
SPC‐3/3s
SPC‐4/4s
SPC‐5/5s
‐‐

Number of Buildings
477
509
380
805
564
21
2,756

Percent
17.3
18.5
13.8
29.2
20.4
0.8
100

NPC‐1
NPC‐2
NPC‐3
NPC‐4
Not Assigned

601
1835
55
125
140
2,756

21.8
66.6
2.0
4.5
5.1
100

Source: OSHPD www.oshpd.ca.gov
a
SPC and NPC are on a scale where 1 is the most vulnerable and 5 is the least vulnerable
b
3s, 4s, and 5s indicate seismic performance ratings self‐reported by the hospital and not verified by OSHPD

Table 5.G summarizes the seismic (structural/nonstructural) performance for hospitals. Structural
Performance Category (SPC) 1 is the most vulnerable ranking for buildings. Many SPC‐1 hospitals pose
significant collapse risks. SPC‐5 hospitals pose the least structural risk. Similarly, rankings for Non‐Structural
Performance Categories (NPC) range from 1 (most vulnerable) to 5 (least vulnerable).

4. Mitigation for Locally Regulated Essential Services Facilities
California has no statewide inventory of locally regulated essential services facilities, including fire, police,
ambulance, and emergency communication facilities. Most of these facilities were built prior to 1986,
before state standards began to require enhanced seismic safety, and are not expected to be reliably
functional after severe earthquakes, delaying emergency response and in some cases posing significant
risks to life. The Department of General Services (DGS) estimates there are approximately 450 fire stations,
400 emergency operations centers, and 450 police stations throughout California.
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To mitigate the impact of earthquakes on locally regulated essential services facilities, California enacted
the Essential Services Buildings Seismic Safety Act in 1986. Pursuant to the Act, the Division of the State
Architect (DSA) within DGS adopted regulations that apply to the construction of all new essential services
buildings (California Code of Regulations, Title 24, Part 1, Sections 4‐201 to 4‐249). There are no statewide
regulations for evaluating and retrofitting locally regulated essential services buildings that existed prior to
1986 except for unreinforced masonry buildings in some jurisdictions. Some local governments and state
agencies have voluntarily retrofitted or replaced their vulnerable buildings.

5. Mitigation for State‐Regulated Essential Services Buildings
California has no statewide inventory of state‐regulated essential services facilities, including fire, police,
ambulance, and emergency communication facilities. Most of these facilities were built before state
standards began to require enhanced seismic safety and are not expected to be reliably functional after
earthquakes, delaying emergency response and in some cases posing significant risks to life. Key state
agencies owning essential services facilities include:





The California Department of Forestry and Fire Protection
Caltrans
The California Highway Patrol
The Department of Water Resources

California enacted the Essential Services Buildings Seismic Safety Act of 1986 and DSA adopted regulations
that apply to all new construction (Title 24, Part 1). For existing essential services buildings owned by the
state, the California Building Standards Commission adopted regulations in Chapter 34 of the 2013
California Building Code that apply to building seismic evaluations and retrofits. California has also adopted
a national standard, ASCE 41‐06, Seismic Rehabilitation of Existing Buildings (scheduled to be re‐issued in
late 2013 as ASCE/SEI 41‐13, Seismic Evaluation and Retrofit of Existing Buildings), as a retrofit standard for
state‐owned essential services buildings (effective January 1, 2008).

6. Mitigation for Other State‐Owned Normal Occupancy Facilities
California has an asset management program for non‐university buildings that maintains an inventory of
over 17,000 buildings with a total of almost 90 million square feet of space Proposition 122 (1990)
authorized $250 million for the identification and seismic retrofit of deficient state‐owned buildings.
Progress Summary 5.E: State Building Retrofits
Progress as of 2013: In 1990, the state passed the Earthquake Safety and Public Buildings Rehabilitation
Bond Act (Proposition 122). According to a Proposition 122 progress report issued in December 2008 by
the Department of General Services (DGS), program funds had benefited 85 projects, with 55 completed, 1
under construction, 26 in various preparatory stages of design, and only 3 cancelled. According to DGS, the
Proposition 122 program will ultimately result in the retrofit of over 145 buildings, totaling over five million
square feet. Most importantly, the retrofits will protect a population of more than 70,000 employees and
individuals in institutions.46
The Cal VIVA project builds on Proposition 122 by leading towards a process of evaluation and retrofit of
state‐owned seismically vulnerable buildings needed for response and recovery
In 1999, the DGS Real Estate Services Division estimated the cost for retrofitting all state buildings as $0.84
to $1.7 billion. In 2002, the state began a program to transfer facility funding and operations for county

46

California Department of General Services. “State‐Owned Buildings Bond Act Expenditures Status Report.” December 2008.
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courthouses to the Judicial Council. Seismic evaluations are required as part of the negotiation between the
counties and the state.
For existing buildings owned by the state, the California Building Standards Commission adopted
regulations now in Chapter 34 of the 2013 California Building Code that apply to seismic evaluations and
retrofits.

7. Mitigation for State Criminal Justice Buildings
A 1979‐1980 renovation and planning study funded by the Department of Corrections included seismic
evaluations and identification of remedial actions for major state prison buildings. Since then, some prisons
have been retrofitted in conjunction with other planned modernization projects. Together the Department
of Corrections, Department of Justice, and California Youth Authority own:





33 prisons
38 correctional conservation camps
11 youthful offender institutions
12 crime laboratories

The California Building Standards Commission has adopted regulations now in Chapter 34 of the California
Building Code for the seismic evaluation and retrofit of state criminal justice buildings. California has also
adopted a national standard, ASCE 41‐06, Seismic Rehabilitation of Existing Buildings, as a retrofit standard
for state‐owned criminal justice buildings that has been effective since January 1, 2008.

8. Mitigation for State‐Owned Health Services
The state manages seismic risk in its health care facilities through the Department of General Services
(DGS), CDHS, and DDS. The state owns:




Four mental health hospitals with 4 million square feet of space
Five developmental centers with 5 million square feet of space
Two public health laboratories

The state’s acute care hospitals are exempt from the Alquist Hospital Seismic Safety Act. However, the state
remains responsible for the public’s seismic safety in these facilities. For state‐owned buildings, the
California Building Standards Commission has adopted regulations (see Chapter 34 of the 2013 California
Building Code) that are applicable to seismic evaluations and retrofits. California has also adopted a
national standard, ASCE 41‐06, Seismic Rehabilitation of Existing Buildings (scheduled to be re‐issued in late
2013 as ASCE/SEI 41‐13, Seismic Evaluation and Retrofit of Existing Buildings), as a retrofit standard for
state‐owned buildings.

9. Mitigation for K‐12 Public Schools
Since 1933, public schools have been constructed in accordance with the Field Act, which requires thorough
reviews of construction plans, strict inspections, and quality control. By 1977, nearly all public schools that
were built before the Field Act had either been retrofitted or were no longer being used for instructional
purposes. The Field Act did not begin to regulate non‐structural systems and building contents in schools
until the 1970s. Many schools, particularly older public schools, contain falling hazards that can injure
occupants.
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In 2002, the Department of General Services (DGS) released a report on a survey of early Field Act buildings
that were constructed to regulations that, for certain types of construction are no longer considered to
provide reliable life safety47. Survey results include the following:






42,000 Field Act building construction projects were submitted to DSA before the major building code
changes effective in 1978.
Buildings built before 1933 were either removed from use or retrofitted by 1976.
9,659 buildings (92 million square feet of space) with non‐wood construction were constructed prior to
1978 when major changes were made to the Field Act regulations. Of these, 2,122 Category 1 buildings
are expected to perform well and achieve life safety and 7,537 Category 2 buildings are not expected to
perform as well as Category 1 buildings and will require more seismic evaluations.
DGS anticipates needing $4.7 billion to evaluate and retrofit Category 2 buildings to meet a damage
control and life safety performance objectives.

In November 2006, Proposition 1D authorized up to $199.5 million for purposes of seismic repair,
reconstruction or replacement of kindergarten through twelfth grade school facilities.
California has adopted the Field Act and its regulations for new construction in the California Building
Standards Code. For existing K‐12 public schools and community colleges, DSA in 2003 adopted emergency
seismic evaluation and retrofit regulations (see Chapter 34 of the 2007 California Building Code) that are
applicable to public school buildings and conversions of non‐Field Act buildings to public school use.
California has also adopted a national standard, ASCE 41‐06, Seismic Rehabilitation of Existing Buildings,
(scheduled to be re‐issued in late 2013 as ASCE/SEI 41‐13, Seismic Evaluation and Retrofit of Existing
Buildings), as a retrofit standard for public school buildings. Several older school districts throughout the
state have or are currently retrofitting early Field Act schools.
The HMGP identified non‐structural mitigation as a priority for schools and essential facilities following the
1994 Northridge Earthquake. Cal OES offers guidelines for the retrofit of building contents and non‐
structural building systems such as ceilings, light fixtures and mechanical equipment (Guide and Checklist
for Nonstructural Earthquake Hazards in California Schools, available at: www.caloes.ca.gov

10. Mitigation for Community Colleges
In 2000, the community colleges chancellor’s office funded a rapid seismic evaluation of buildings
constructed to early Field Act standards. The survey found that the community college system has 20
district offices, 108 campuses, 54 off‐campus centers, 4,366 buildings overall, and 52.2 million square feet
of space. Of the total buildings, 1,600 were given a rapid seismic evaluation to identify retrofit needs that
are now integrated into future capital outlay plans.
Up until June 30, 2006, community colleges also had to comply with the Field Act. On and after July 1, 2006,
community colleges can choose not to comply with the seismic safety provisions of the Field Act. This
change in law was triggered by the passage of Proposition 1D on the November 2006 ballot pursuant to
Assembly Bill AB 127 (Nunez, Section 81052 Education Code) which provided funds for Field Act seismic
upgrades.
At this time, no information is available regarding efforts to mitigate known vulnerable community college
buildings.

47

California Department of General Services, Division of the State Architect. “Seismic Safety Inventory of California Public Schools.” November 15, 2002.
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11. Mitigation for Public Universities
The University of California (UC) and California State University (CSU) systems together have 192 primary
and satellite campuses and 10,000 buildings with 138 million square feet of space. Since the early 1970s, UC
has been evaluating and retrofitting buildings on its campuses. The system has ranked the seismic safety of
its major buildings from “good” to “very poor” and has embarked on capital outlay programs to retrofit
those that are ranked “poor” or “very poor.” In the early 1990s, CSU initiated a similar program. As of 2003,
CSU had evaluated 1,364 major facilities, identified 145 as potentially hazardous and required further
evaluation and retrofits in many cases.
As discussed further below, most facilities identified as hazardous now have retrofit projects undergoing
design or construction or completed. The greatest vulnerability aspects of public universities are the
potential for loss of life, research, and educational functions and damage to state property.
For existing public university buildings owned by the CSU and UC systems, the California Building Standards
Commission has adopted regulations (see Chapter 34 of the 2013 California Building Code) that are
applicable to their seismic evaluations and retrofits. Both university systems have active seismic safety
programs with major long‐term capital programs including billions of dollars in mitigation investments.
CSU Seismic Peer Review Board. Since 1993, CSU has had a vigorous program of reducing the unacceptable
seismic risk of existing buildings and managing current construction programs to limit future seismic risk to
acceptable levels. Seismic peer review is a mandatory part of the construction process of CSU. Consistent
with Title 24, CSU has adopted minimum seismic parameters. These campus‐specific coefficients seek to
provide more accurate guidance for structural calculations. Site‐specific soil conditions are determined by a
geotechnical engineer as part of the development of each project.
CSU has a seismic emergency response protocol that was adopted in 2000 based on efforts of the Seismic
Peer Review Board established in 1992. CSU Seismic Safety Requirements strive to build and maintain
facilities "that provide an acceptable level of earthquake safety for students, employees and the public."
The Seismic Review Board is comprised of seven independent engineers (six structural and one
geotechnical) who review and advise CSU of existing policy and code requirements. The six structural
engineers are assigned specific campuses and have developed a base of knowledge about each campus,
site‐specific soil issues, and fault proximity.
The Seismic Policy includes provisions for emergency response by the Seismic Review Board in the event of
a significant seismic event. The Chairman of the Seismic Review Board acts as the Designated Building
Official for the purposes of safety determination of structures. When an earthquake occurs, the Designated
Building Official evaluates the safety of buildings on campus and indicates recommendations for
engineering investigations to determine the condition of individual buildings.
The CSU Risk Management Authority (CSURMA) performs a tri‐annual appraisal of approximately 3,000
buildings ($14 billion approximate value). The appraisal methodology identifies buildings in flood plains and
with earthquake exposure.
In 2006, CSU obtained FEMA Pre‐Disaster Mitigation Grant Program (PDM) supplemental funding for three
planned projects that included a seismic retrofit as a part of their overall construction program. This federal
program was designed to help fund projects that could help reduce the severity of loss in potential disaster
scenarios such as flooding or seismic events. The Cal Poly Pomona and CSU San Bernardino campuses were
awarded $2.17 million and $1.71 million, respectively, in supplemental funding.
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CSU has funded and implemented $22.48 million in system‐wide seismic retrofit projects between 2005‐
2006 and 2009‐2010. The Seismic Retrofit Program has another $503.6 million in projects in the budget for
2010‐2011 through 2014‐2015.
University of California System‐Wide Seismic Safety Program. The University of California (UC) Seismic
Safety Program was initiated following the 1971 San Fernando Earthquake, with the governing Board of
Regents adopting policies in 1975 calling for acceptable levels of seismic safety. Structural reviews to
identify and set priorities for hazard mitigation were initiated in 1978 and continue on an ongoing basis.
Each campus is presently working toward completing corrections on all remaining buildings with a seismic
rating of “Poor” and “Very Poor,” which generally corresponds to the Department of General Services
ratings of V and VI.
From 1979 to 2008, seismic retrofit corrective and mitigation work was completed in more than 230
structures (67 percent of buildings needing seismic work), involving 16 million gross square feet. The cost
of this work has been approximately $1 billion (not adjusted for inflation and excluding FEMA funding).
In addition to its academic facilities, UC operates five major medical centers and is the largest public health
care provider in the nation besides the federal Veterans Administration. All hospital facilities are being
seismically retrofitted in accordance with the Alquist Hospital Seismic Safety Act as part of the seismic
retrofit and replacement program.
Progress Summary 5.F: UC Retrofits
Progress as of 2013: In recognition and response to the magnitude of the threat/risk posed by a potential
catastrophic earthquake, the University of California (UC) began its system‐wide structural seismic safety
retrofit capital program in 1979. During the period 1979‐2012, seismic retrofit corrective work was
completed in 288 structures, comprising more than 19.5 million gross square feet (GSF). The cost of this
work totaled approximately $7.8 billion in today’s dollars, excluding Federal Emergency Management
Agency (FEMA) funding, mainly for the replacement of the UCLA medical centers. This represents 99
percent of all UC investment in hazard mitigation, commensurate with the degree of catastrophic risk. The
University of California expects that remaining seismic retrofit/mitigation work will require at least another
7 to 10 years, assuming adequate funding.

UC Berkeley SAFER and Disaster Resistant University (DRU) Programs.
The Seismic Action Plan for Facilities Enhancement and Renewal (SAFER) was created in 1997 to improve
campus seismic safety, with highest priority on life safety, as well as to ensure sustained campus operations
in the aftermath of a major earthquake on the Hayward Fault that runs through campus. SAFER also seeks
to set priorities for seismic structural abatement retrofit projects, upgrade campus utilities, and provide
non‐structural seismic mitigation for campus buildings. SAFER implementation is estimated to cost UC
Berkeley over $1 billion over the next 30 years with funding from multiple federal, state, university,
corporate, and donor sources. (www.berkeley.edu/news/extras/1997/SAFER/index.html)
In 1998, in conjunction with the SAFER program, the FEMA Disaster Resistant Universities (DRU) program
was initiated as a pilot project to develop a loss estimation tool and a risk management plan for UC
Berkeley with broader application to universities and colleges nationwide. The DRU program has five major
components:






Assess natural hazard vulnerability and estimate loss
Evaluate economic impacts of campus shutdown
Develop and implement a strategic risk management plan
Develop a model program for university disaster resistance
Facilitate national funding support for hazard mitigation in research universities
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Building A Disaster Resistant University was published by FEMA in 2003 and is both a how‐to guide and a
distillation of the experiences of UC Berkeley (which initially drafted the program guidance) and five other
universities and colleges across the country that were also initially participating in the DRU program. The
guide provides basic information designed for institutions just getting started as well as concrete
suggestions for institutions that have already begun to take steps toward becoming more disaster‐resistant.
The guide can be downloaded from: http://www.fema.gov/library/viewRecord.do?id=1565
Best Practices Highlight 5.B: University of California Seismic Mitigation
The University of California is committed to reducing, preventing or eliminating potential risks and impacts
of natural and human‐caused disasters and keeping campus communities as safe and disaster‐resilient as
possible. The system‐wide Hazard Vulnerability Assessment (HVA) initiative completed in 2005 identified
catastrophic earthquake as the highest risk threat for most UC campuses and provides the UC system with a
road map on how to most effectively rank and manage a wide range of catastrophic risks.
The University’s Seismic Safety Program is an ongoing system‐wide structural retrofit program overseen by
each campus. Proposed seismic correctional work is coordinated with fire protection, health and safety
upgrades, and rehabilitation or renovations for functional and programmatic improvements, and integrated
into the University’s Capital Improvement Program.
Following are project highlights from the University’s Seismic Safety Program:
Santa Monica Hospital Seismic Replacement Project (opened January 2012): $574 million cost
The UCLA Santa Monica Hospital rebuilding project was launched in response to damage caused by the
1994 Northridge earthquake. The new hospital was built to meet the latest seismic safety standards and
can withstand an earthquake of up to magnitude 8.4, while redundant power sources will allow the hospital
to operate for at least 100 hours after an earthquake without receiving any outside help. Funding for the
$574 million project was provided by multiple sources including FEMA grants, bond initiatives, and
donations from individuals and corporations.
UCSF Mount Zion Medical Center Structural Seismic Retrofit Project (2011): $3 million HMGP Grant
FEMA just recently approved a seismic retrofit project at the Mount Zion Medical Center. The project is
partially funded by FEMA's Hazard Mitigation Grant Program (HMGP). The targeted medical buildings were
built of reinforced concrete in phases between 1948 and 1962. They have been identified as being out of
compliance with current state building codes and requiring retrofit pursuant to Senate Bill 1953. This
seismic retrofit project incorporates new concrete shear walls, reinforced concrete slabs, and "shotcrete"
concrete infill at windows and structural steel.
UC Berkeley Student Union Seismic Retrofit Project (2010) $3 million FEMA PDM Grant
In June 2010, FEMA released $3,000,000 in Pre‐Disaster Mitigation (PDM) funds to UC Berkeley to perform
structural seismic retrofits to the Martin Luther King Jr. Student Union building. The funded project consists
of strengthening existing structures in the Tilden Room and Pauley Ballroom, including installing a structural
brace, adding and reinforcing concrete walls, and replacing plate glass windows with tempered or
laminated glass. The FEMA PDM funds provide approximately 35 percent of the project's costs, which total
$8,674,000. UC will fund the remaining balance of this project ($5,674,000).
Systemwide Building Seismic Gas Shutoff Valve Program
The UC Office of the President Risk Services created a campus reimbursement program funded by a policy
holder insurance rebate to install seismic gas shutoff valves on natural gas mains outside campus buildings
to prevent the possibility of an uncontrolled release of gas into buildings that could lead to catastrophic fire
loss. Property loss prevention building evaluations were conducted in 2007‐2009 by the insurer’s
engineering personnel on all University buildings with total property value of at least $10 million.
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As part of this engineering assessment, a prioritized list of campus buildings needing shutoff valves was
developed based on the likelihood of a gas main leak/break and the severity of impact should that occur.
Likelihood was based on seismicity (earthquake zones), whereas the assessment of severity was based on
building fire protection (sprinkler systems). Gas main size was also taken into account for both likelihood
and severity, as larger gas mains are inherently less flexible and therefore more likely to break during an
earthquake, releasing larger volumes of gas into buildings resulting in more severe fire conditions. The gas
shutoff valve program account has a total budget of $320,677. To date, approximately 13 high‐priority
buildings at UC Irvine, UC San Francisco, and UCOP have had shutoff valves installed, at an actual total cost
of $31,492. At this time, $289,186 remains in the account, which is estimated to be sufficient to install
shutoff valves in all of the University’s 86 highest priority buildings.

Related University of California mitigation programs include the following:
UC Berkeley Wildland Fire Hazard Mitigation Program: UC Berkeley campus lands include approximately
800 acres of wildland in the East Bay hills that border on residential neighborhoods in Berkeley and
Oakland. The combination of an accumulation of dense non‐native vegetation and increased urbanization
has created a wildland‐urban interface (WUI) condition posing an extreme threat to lives and property.
From 1923 to 1991, 14 major fires have occurred in this area, including the 1991 Tunnel Fire that destroyed
more than 2,800 buildings and claimed 25 lives.
In response to the 1991 Tunnel Fire, the university established a Campus Fire Mitigation Committee to
develop and oversee a program to manage wildfire risk. The goal is to manage vegetation to ensure that
the vulnerable areas are wildfire‐defensible by improving accessibility for fire crews, creating and
maintaining escape routes, and lessening the rate of spread of an ignition and/or reducing the potential for
embers to ignite adjacent neighborhoods. From 2000 to 2009, the university has spent $1.35 million on the
program.
UC San Francisco Pre‐Disaster Mitigation (PDM) Grant Projects: Since 2005, UCSF has secured two
competitive PDM gr ants for seismic mitigation projects. Grants totaling $6 million involved a structural
separation and upgrade of the UCSF Medical Sciences Building and Moffitt Hospital and non‐structural
retrofits of the Moffitt and Long hospitals. Another $340,000 was obtained to mitigate wildfire hazards on
the Mount Sutro Open Space Reserve, operated by UCSF.
UC Santa Barbara “Tsunami Ready” Program: UC Santa Barbara has earned the National Oceanic and
Atmospheric Administration (NOAA) National Weather Service “Tsunami Ready” and “Storm Ready” status
in recognition of its disaster preparedness and severe weather educational activities. In addition to an early
warning system, the campus has established a “move to higher ground” procedure in the event of a
tsunami.

12. Tilt‐Up Buildings
Tilt‐up buildings are typically one‐ or two‐story buildings constructed of concrete walls that are poured
horizontally, tilted into vertical positions, and connected to each other and to roofs. If the connections
between the walls and roofs are weak, the walls can pull away from roofs and collapse during ground
shaking. There is no statewide inventory of tilt‐up buildings. However, a 1991 estimate suggested that there
were approximately 57,000 throughout the state (EQE, 1991). Forty percent of these were built prior to
1976, after which building codes began to require stronger wall‐to‐roof connections. Many tilt‐up buildings
have been constructed in the past decade, generally to more current construction standards. Additional
enhancements to the building code for new tilt‐up construction were adopted in 1997.
The average building size for older tilt‐up buildings is 30,000 square feet. Average retrofit costs are $5 per
square foot in 2007 dollars. Many of California’s light industrial and commercial properties contain tilt‐up
buildings or buildings with reinforced masonry or concrete walls with vulnerabilities in connections
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between walls, roofs, and floors. These buildings pose significant risks of casualties and losses in business
continuity and California’s market share from earthquake damage.
Table 5.H: Mitigation of Tilt‐Ups and Similar Buildings
Jurisdiction
Burbank
Los Angeles
Los Angeles County & Contract Cities
Fullerton
Hayward
La Palma
Brisbane
Santa Monica
Berkeley
Fremont

Number of Buildings
‐‐
2,618
‐‐
220
130
‐‐
‐‐
‐‐
75
‐‐

Program Type
Mandatory Retrofit
Mandatory Retrofit
Mandatory Retrofit
Mandatory Retrofit
Voluntary Retrofit
Mandatory Retrofit
Voluntary Retrofit
Mandatory Retrofit
Inventory Only
Mandatory Retrofit

Source: California Seismic Safety Commission

Current retrofit provisions are available in Appendix Chapter A2 of the International Existing Building Code
or ASCE 41‐06 (scheduled to be re‐issued in late 2013 as ASCE/SEI 41‐13, Seismic Evaluation and Retrofit of
Existing Buildings). The state also encourages sellers of tilt‐up buildings and other vulnerable commercial
buildings to disclose to buyers any typical earthquake weaknesses defined in the Commercial Property
Owner’s Guide to Earthquake Safety. State law encourages the disclosure of earthquake weaknesses in
commercial properties at the time of sale.

13. Mitigation for Single‐Family Wood‐Frame Dwellings
Approximately 1.5 million single‐family dwellings were built in California before 1960, when jurisdictions
began to require adequately braced walls. Homes can slide or fall off their foundations if not adequately
anchored and braced.
The primary risk posed by single‐family wood‐frame buildings is the potential for loss of housing and
property after earthquakes. In addition, poorly braced homes on steep hillsides can slide down hills and
present significant threats to life. Falling chimneys can also cause casualties and damage.
A 1999 survey by the Association of Bay Area Governments (ABAG) determined that from 2 percent to 38
percent of Bay Area homes were retrofitted depending upon jurisdiction, with an average retrofit rate well
below 10 percent. Similarly, the California Earthquake Authority has found that about 6 percent of
policyholders have retrofitted their homes.
The following cities have voluntary dwelling retrofit programs:







Los Angeles – 6,000 dwellings retrofitted as of February 2006 (also adopted a voluntary hillside
dwelling retrofit ordinance)
Berkeley
San Leandro
Oakland
Santa Barbara
Santa Monica

The most current retrofit provisions are available in Appendix Chapter 3 of the International Existing
Building Code. Local governments in the San Francisco Bay region have adopted more stringent retrofit
provisions called Standard Plan Set A. (www.abag.ca.gov/bayarea/eqmaps/fixit/plansets.html)
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The state also requires sellers of dwelling buildings to disclose to buyers any typical earthquake weaknesses
defined in the Homeowner’s Guide to Earthquake Safety
Best Practices Highlight 5.C: Addressing Seismic Vulnerability of California’s Housing Stock

Residential Hazard, Vulnerability, Risk and Mitigation Assessment
Role of California Earthquake Authority (CEA)
Seismic Vulnerability of Statewide Housing Stock
Approximately 38 million people reside in California in approximately 13.4 million residential units (see
Table 5.I). Housing represents the largest class of occupied buildings in the state. The majority of
Californians live south of the Tehachapi Mountains or in the San Francisco Bay Area. Both areas have
numerous extensive faults running through and near them and are subject to high levels of earthquake
shaking potential. It is generally acknowledged that inadequately constructed and/or maintained buildings,
situated on poorly performing soils, tend not to perform well during earthquakes. A statewide study of the
performance of the California residential building stock has never been conducted. Studies of residential
units, in general, have been localized and completed only after earthquakes have occurred.
Several studies of earthquake effects on housing have been completed, including those associated with the
San Francisco Bay Area and the Los Angeles metropolitan area in 2007 and 2008 through the Community
Action Plan for Seismic Safety (CAPSS) program in the San Francisco Bay Area and the Great California
ShakeOut drills in 2008 and 2009. For a detailed discussion of the Great ShakeOut, see Section 5.2.3.
Residential construction increasingly has been influenced by natural hazard issues in California. Faulty
performance of building stock during earthquakes has required numerous changes in building codes
affecting subsequent construction, design, practices, and materials used. To date, neither a statewide
assessment of California residential building stock nor statewide tracking of completed seismic retrofitting
of housing has been funded or completed in California. Therefore, calculation/determination of the losses
that could be avoided by the seismic retrofitting of residential units is unknown. The availability of this
information would be useful in the development of future earthquake mitigation activities and could be an
area of ongoing surveillance and study should FEMA decide to pursue it.
Table 5.I identifies the numbers and percent of housing units in California by type. It indicates that a
majority of units (58.3 percent) are single‐family detached.
Table 5.I: California Housing Units by Type, 2011
Percent of total

Percent Change from 2008

1 unit detached

Units in Structure

7,955,970

Number of Units

58%

2%

1 unit attached

957,678

7.0%

3%

2 units

349,851

2.5%

1%

3 or 4 units

749,821

5.5%

‐2%

5‐9 units

843,623

6.1%

2%

10‐19 units

731,031

5.3%

4%

20 or more units

1,593,276

11.6%

8%

Mobile home

523,207

3.8%

1%

Boat, RV, van, etc.

16,730

0.1%

13%

Total housing units

13,721,187

100.0%*

2%

Source: 2011 American Community Survey 1‐Year Estimates, Selected Housing Characteristics: 2011.
* Percentage s do not add to 100% due to rounding
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Impediments to Seismic Hazard Mitigation for Housing
The following are potential impediments to seismic hazard mitigation for residential units, along with
actions being taken or needed to overcome these impediments:
1. Lack of Standardization. Seismic retrofits standards, specifications, and plans have generally not been
standardized and included in the California Existing Building Code (CEBC). The CEA recently worked with
the Office of the Governor, Department of Housing and Community Development, California Seismic Safety
Commission, and California Building Standards Commission to adopt (on August 16, 2010) the first
California Existing Building Code for the seismic retrofitting of wood frame dwellings: 2009 International
Existing Building Code Appendix Chapter A3—Prescriptive Provisions for the Seismic Strengthening of
Cripple Walls and Sill Plate Anchorage of Light, Wood‐Frame Residential Buildings—by amending the 2010
and 2013 California Existing Building Code) for existing residential structures. The CEA has initiated
research seeking to determine the percentage of damage that may be reduced if the seismic structural
retrofitting of a house is done correctly. The CBC may need further revisions to prevent a seismic retrofit of
a 1‐ to 4‐family residence from triggering other code upgrade requirements.
The CEA has since joined forces with the Federal Emergency Management Agency (FEMA) to develop
comprehensive guidelines for evaluating and seismically retrofitting single‐family dwellings. These
guidelines will include additional prescriptive provisions for certain earthquake deficiencies in single‐family
dwellings (such as cripple walls greater than 4 feet in height and dwellings with a living space over a garage)
as well as detailed provisions for use by registered design professionals. The CEA has also begun a research
program seeking to determine the percentage of damage that may be reduced if the seismic/structural
retrofitting of a house is done correctly. Considering its present form, the CBC may require revisions to
determine whether a seismic retrofit of a 1‐ to 4‐family residence should also trigger other, unrelated code‐
upgrade requirements.
2. Need for Training. Building officials need to be trained to identify and evaluate seismic retrofit
standards, specifications, and plans. Building contractors and related craftspeople also need to be trained
to understand standards, specifications, and plans in order to successfully install the seismic retrofits into
existing 1‐ to 4‐family residences. The CEA is requesting that the Federal Emergency Management Agency
and the International Code Council update their respective training materials to incorporate the new
California Existing Building Code adopted on August 16, 2010 for the seismic retrofitting of residential
structures.

Statewide Initiatives for Mitigating the Effects of Seismic Hazards on Housing
At present, aside from the state’s property tax reappraisal exclusion and tax credits for Nationally‐
registered historical homes, the only other statewide seismic hazard mitigation incentives for residences
are related to those offered by residential earthquake insurance providers.
The CEA currently is the largest provider of earthquake insurance in California and has about $10.2 billion in
claim‐paying capacity. The CEA is privately financed through insurance premiums and is a publicly managed
instrumentality of the state. Private insurers that write residential property insurance in California may, at
their option, and upon meeting participation requirements, participate in the CEA. Once they become CEA
participants, insurers no longer write residential property earthquake insurance coverage and instead
satisfy their legal obligation to offer earthquake insurance to their residential property policyholders by
offering a CEA policy. Insurers that participate in the CEA are referred to as “Participating Insurers.”
The CEA has maintained an A.M. Best Company financial‐strength rating of “A minus (Excellent)” since
2002. The CEA is working with Cal OES to distribute financial incentives to homeowners to help offset the
cost of residential structural retrofits.
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Under California law, the CEA is required to offer a mitigation discount on an insured’s CEA earthquake
insurance annual premium if an insured has met certain mitigation criteria. Not all houses qualify for this
discount. Section 10089.40(d) of the California Insurance Code describes the minimum effort needed for a
CEA policyholder of a residential dwelling to qualify for a five‐percent premium discount.
Current requirements for qualifying for the premium discount are:
 Dwelling was built prior to 1979
 Dwelling is tied to its foundation
 Dwelling has cripple walls braced with plywood or its equivalent
 Water heater is secured to the building frame
The same code section states, “The CEA Governing Board may approve a premium discount or credit above
5 percent, as long as the discount or credit is determined actuarially sound by the authority.”
At present, the CEA does not have a seismic retrofit mitigation discount scale that allows policyholders to
qualify for mitigation discounts other than that listed above. The CEA enabling legislation calls for other
mitigation activities, including research, development, and consumer education, as well as contents
mitigation and structural retrofitting. The CEA is continuing to work with stakeholders to determine how to
specifically approach the seismic retrofitting of residential structures. For a discussion of this initiative, see
Progress Summary 5.H.

Residential Earthquake Insurance as a Loss Reduction Tool
Depending on the homeowner’s earthquake insurance provider, the successful utilization of the seismic
retrofit standards and general plans may be considered when awarding discount points to homeowners to
lower their earthquake insurance premiums. It is anticipated that the resiliency added to correctly
retrofitted homes will help lower the potential for loss of life, injury, and structural and non‐structural
damage as well as contents damage resulting from earthquakes. The impact on mitigation activity levels
and the benefits gained from incentives such as lowering residential earthquake insurance premiums for
seismically retrofitted housing units are unknown.

Non‐Structural Mitigation Items Provided to Californians by the CEA
The CEA has provided funding to help the U.S. Geological Survey and other agencies jointly develop and
publish several guides on earthquake safety and preparedness, including “Putting Down Roots in
Earthquake Country,” which covers Southern California and the Bay Area, and “Living on Shaky Ground,”
which covers the North Coast Region. Other guides on home earthquake safety and preparedness include
the California Seismic Safety Commission’s Homeowner’s Guide to Earthquake Safety, and Improving
Natural Gas Safety in Earthquakes.
The CEA also has an ongoing hazard mitigation funding program. The CEA’s commitment to mitigation is
reflected in its Strategic Plan adopted by the CEA Governing Board in 2003. The plan calls for the CEA to
“educate residents about their earthquake risk and motivate them to protect themselves and their
property.” The CEA board sets aside funding each calendar year (equal to 5 percent of its investment
income, up to $5 million annually) for funding mitigation. This annual allocation requirement is set forth in
California Insurance Code Section 10089.37.
.
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MAP 5.M: Earthquake Shaking Hazard Affecting One‐ and Two‐Story Buildings

Map 5.M shows patterns of high potential earthquake shaking hazards affecting one‐ and two‐story
buildings. The pattern is similar but not identical to the pattern affecting taller buildings shown previously
(Map 5. I).
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Progress Summary 5.G: Seismic Evaluation of Single‐Family Dwellings
Progress as of 2013: The CEA has since joined forces with the Federal Emergency Management Agency
(FEMA) to develop comprehensive guidelines for evaluating and seismically retrofitting single‐family
dwellings. These guidelines will include additional prescriptive provisions for certain earthquake
deficiencies in single‐family dwellings (such as cripple walls greater than 4 feet in height and dwellings with
a living space over a garage) as well as detailed provisions for use by registered design professionals. The
CEA has also begun a research program seeking to determine the percentage of damage that may be
reduced if the seismic/structural retrofitting of a house is done correctly. Considering its present form, the
CBC may require revisions to determine whether a seismic retrofit of a 1 to 4‐family residence should also
trigger other, unrelated code‐upgrade requirements.

14. Mitigation for Multi‐Unit Wood‐Frame Residential Buildings
There is no statewide inventory of multi‐unit wood‐frame residential buildings. However, the approximate
number of buildings can be inferred from local inventories available from select cities as summarized
below.48 A significant number (perhaps one‐third) of all apartments and condominiums have parking at the
lower levels, which can create earthquake vulnerabilities. These buildings can collapse and cause casualties
and property loss and be rendered uninhabitable after earthquakes. Up to 84 percent of the loss of housing
in a Hayward Fault earthquake scenario is expected to occur in multi‐family residential buildings (ABAG,
1999).
California contains a total of 160,000 apartment buildings with five or more units, according to the
California Department of Finance. Approximately 130,000 apartment buildings are in regions of high
seismicity including 46,000 soft‐story buildings. The statewide average is 16 units per building.
Progress Summary 5.H: California Residential Mitigation Program Financial Incentives
Progress as of 2013: In the fall of 2009, the CEA held scoping sessions in Sacramento, Los Angeles, and
Oakland to collect informed recommendations from related experts on future opportunities for the seismic
retrofitting of residential structures in California. Stakeholders for the CEA mitigation program include
California homeowners and renters, the California residential construction industry, Cal OES, the
Association of Bay Area Governments, and the Southern California Association of Governments as well as
the California Seismic Safety Commission (CSSC), Earthquake Country Alliance, and others. The participants
at the scoping sessions suggested that a statewide standard was needed. The CEA subsequently worked
together with the Office of the Governor, Department of Housing and Community Development, California
Seismic Safety Commission, and California Building Standards Commission to facilitate the August 16, 2010
adoption of the first California Building Code for existing residential structures (Appendix A3 of the 2009
International Building Code ‐‐ "Prescriptive Provisions for the Seismic Strengthening of Cripple Walls and Sill
Plate Anchorage of Light Wood‐Frame Residential Buildings" ‐‐ with amendment of the 2007 and 2010
California Existing Building Code).
In August 2011 the CEA and CalEMA (now Cal OES) entered into a joint powers agreement to create the
California Residential Mitigation Program (CRMP) to carry out a joint mitigation program. The board of
directors of the Cal‐EMA/California Earthquake Authority (“CEA”) Joint Powers Agreement (JPA) manages
the CRMP which has been designed to provide financial incentives to homeowners who complete seismic
retrofit projects on their dwellings. The program will be limited to funding dwelling retrofit expenses that:
 Strengthen cripple walls to enable them to function as shear members, significantly protecting the
dwelling from collapsing;
 Bolt sill plates to the foundation, enabling the dwelling to remain in place, rather than sliding off the
foundation during an earthquake; and
48

California Department of Finance Demographics Unit (www.dof.ca.gov); Vukazich, Selvaduray & Tran, Santa Clara County Survey, EERI Spectra Vol. 22,
No 4, November 2006.
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Properly strap the water heater to reduce the likelihood of water and fire damage, and to protect the
water supply.
The CRMP’s initial pilot project is scheduled to roll out in late 2013. This program will provide $3,000 per
residential unit for seismic retrofit improvements as listed above. The program is funded from a CEA 5% of
invested profits fund earmarked for seismic residential upgrading. Selected groups of homeowners in a
northern California community and in a southern California community will use a web portal to submit
applications for the retrofit program. The pilot project is intended to test all aspects of the program, leading
to an early 2014 rollout statewide. Participation in CRMP programming will be open to all California
homeowners whose dwellings meet program rules and the requirements of Chapter A3 of the California
Existing Building Code (raised floor with cripple walls less than 4 feet tall, etc.).
Mitigation Research
The CEA invited earthquake engineering research professionals to the “Workshop for Development of an
Experimental and Numerical Modeling Program to Evaluate the Effectiveness of Selected Seismic‐Mitigation
Measures for Single‐Family Dwellings” held on January 24 and 25, 2013. The purpose of the workshop was
to discuss research requirements and expectations. The workshop sought to develop a roadmap for a multi‐
year research program to evaluate the effectiveness of selected seismic‐mitigation measures for wood‐
framed single family dwellings. The resulting research program will be designed to calculate appropriate
mitigation‐related insurance‐premium discounts, support the guideline‐development process, and inform
other strategic CEA and CEA earthquake‐loss‐mitigation endeavors.

15. Mitigation for “Soft‐Story” Buildings
Multi‐unit residential structures with soft, weak, or open fronts are commonly referred to as “soft‐story”
buildings. Soft‐story residential buildings are multi‐story wood‐frame structures with inadequately braced
lower stories that may not be able to resist earthquake motion.
Soft‐story buildings are an important component of the state's housing stock and are in jeopardy of being
lost in the event of severe shaking. For example, the Association of Bay Area Governments (ABAG) has
estimated that soft‐story residential buildings will be responsible for 66 percent of the uninhabitable
housing following an event on the Hayward Fault. The failure of soft‐story residential buildings is estimated
by ABAG to be the source of a disproportionate share of the public shelter population because such
structures tend to be occupied by the very poor, very old, and very young.
In 2005, the state legislature passed AB 304, which encourages cities and counties to address the seismic
safety of soft‐story residential buildings and encourages local governments to initiate efforts to reduce the
seismic risk in vulnerable soft‐story residential buildings. AB 304 requires the seismic retrofit of these
buildings to comply with a nationally recognized model code relating to the retrofit of existing buildings or
substantially equivalent standards. It replaces the word "reconstruction" with "seismic retrofit" in
provisions governing earthquake hazardous building reconstruction and defines seismic retrofit for
purposes of provisions governing earthquake protection. “Seismic retrofit" means either structural
strengthening or providing the means necessary to modify the seismic response that would otherwise be
expected by an existing building during an earthquake, to significantly reduce hazards to life and safety.
The following are hazard mitigation strategies recently undertaken locally for “soft‐story” buildings in
California.
Soft‐Story Building Inventories
The cities of Alameda, Berkeley, Fremont, San Francisco, San Leandro, and San Jose, as well as other Santa
Clara County cities, in addition to Santa Rosa, Los Angeles, Concord, Rohnert Park, Burbank, Pasadena,
Santa Monica, and Santa Barbara all have either undertaken or are in the process of beginning a soft‐story
building inventory.
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Soft‐story inventories in California range from those mandated by ordinance (Alameda) to those that are
voluntary (Los Angeles). Since 2006, hundreds of soft‐story buildings have been retrofitted. For example,
Los Angeles went from 90 retrofitted buildings in 2006 to over 800 retrofitted soft‐story buildings by 2009.
There is still work to do, though, as most cities with inventories report thousands to tens of thousands of
soft‐story units.
San Francisco CAPSS Report
In 2009, the Community Action Plan for Seismic Safety (CAPSS) in the City and County of San Francisco
published Here Today – Here Tomorrow: Earthquake Safety for Soft‐Story Buildings.
Recommendations in the report pertain to “multi‐unit soft‐story buildings,” defined as,” Wood‐frame
structures, 3 stories or more, with 5 or more residential units, built before May 1973, and having a ‘soft‐
story’ condition on the ground floor.”
Key recommendations included:







The Department of Building Inspection should establish a program that requires owners of wood‐frame
buildings built before May 21, 1973 with three or more stories and five or more residential units to
evaluate the seismic safety of their buildings and to retrofit them if they are found to be seismically
deficient.
Buildings should be retrofitted to a standard that will allow many of them to be occupied after a large
earthquake.
The City should immediately offer incentives to encourage voluntary retrofits. To get owners moving on
making their buildings safer, the City should offer incentives to owners who retrofit, including
expediting plan review, rebating permit fees, offering planning incentives, and seeking voter approval
of a City‐funded loan program.
The Department of Building Inspection should form a working group to develop a detailed plan to
implement the recommended program.
Best Practices Highlight 5.D: SF CAPSS and San Francisco’s Soft Story Ordinance April 2013

Soft Story Ordinance
On the 107th anniversary of the 1906 Great Earthquake San Francisco Mayor Edwin Lee signed into law the
Mandatory Seismic Retrofit Program for Soft Story Wood Frame Buildings which will lead to seismic
strengthening of several thousand buildings in San Francisco. The new ordinance was approved
unanimously by the Board of Supervisors with an 11‐0 vote following years of work among City officials,
property owners, tenants, and community members to reach a retrofitting plan.
Currently more than 58,000 San Francisco residents live in the estimated 3,000 or more wood‐frame soft
story buildings that are targeted for seismic retrofit by the soft story ordinance. These same buildings also
house approximately 2,000 businesses with an estimated 7,000 employees. The primary goal of the soft
story ordinance is to protect San Franciscans and the city’s housing stock thus ensuring more rapid recovery
from future earthquakes. The CAPSS study showed that the retrofitting of soft story buildings, as required
by the new ordinance, would result in a reduction of earthquake collapse hazards and allow the city to
retain significant amounts of housing stock following a moderate earthquake event (7.2 magnitude) and
shorten the recovery time from such an earthquake. Thus the ordinance promotes the resiliency goals
identified in the Community Safety Element of the San Francisco General Plan. The retrofits will also greatly
increase the likelihood that these buildings will remain useable (or “safe enough to stay”) for their residents
following a major earthquake (SPUR Safe Enough to Stay/Shelter in Place). Allowing San Franciscans to
remain in the city will also greatly ensure and quicken recovery.
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The soft story ordinance expanded the reach of the CAPSS report to apply to wood‐frame buildings built
before January 1, 1978. These buildings consist of at least two stories over a weak ground floor level or
garage with five or more residential units. The Soft Story Retrofit Program mandated by the new ordinance
will occur over the next seven years.
After a mandatory noticing, building evaluations will begin late fall 2013 resulting in classification of all soft
story buildings within the city into one of four compliance tiers. Phased requirements for completion of
required retrofit upgrades vary according to compliance tier with all retrofit work to be completed by
December 31, 2020.
There is also currently an incentive program in place. AB‐094 was passed, and the Earthquake Safety
Working Group (with many subcommittees) was formed in December 2012 to help guide the
implementation of the ESIP program in public and technical advisory capacities. For more information
regarding the soft story ordinance visit the CAPSS website: www.sfcapss.org
The most current retrofit provisions for soft‐story buildings are available in Appendix Chapter A4 of the
International Existing Building Code 2012 Edition or ASCE 41‐06 (scheduled to be re‐issued in late 2013 as
ASCE/SEI 41‐13, Seismic Evaluation and Retrofit of Existing Buildings). Local jurisdictions including the cities
of San Francisco and Berkeley have enacted voluntary and mandatory retrofit ordinances. The CBC allows
these references as acceptable alternatives to existing regulations.

16. Locally Regulated Non‐Ductile Concrete Buildings
There is no statewide inventory of concrete buildings. However, an approximate figure of 16,000 to 17,000
buildings can be inferred from local inventories (See Progress Summary 5.I below). These buildings,
particularly older ones with high numbers of occupants, can collapse and kill hundreds. This type of building
is the fastest growing cause of earthquake losses around the world (Coburn, 2002). California instituted
changes in building codes in the mid‐1970s that were intended to stem losses in newer buildings
constructed to later standards. However, the great majority of these buildings constructed before the mid‐
1970s have not been evaluated or retrofitted.
Two specific types of non‐ductile concrete construction are flat slabs and lift slabs. With lift slab
construction, concrete slabs are cast on the ground, lifted into place and then connected to columns. Flat
slabs are cast‐in‐place, and connect to columns without beams. Historically, both types of construction
were often designed without adequately accounting for the full movement a building will experience during
an earthquake and older such buildings can therefore be prone to slab failure during a large earthquake.
In 2006 the Pacific Earthquake Engineering Research Center (PEER) was awarded a $3.6 million grant from
the National Earthquake Engineering Simulation Center to assess these buildings’ collapse risks and develop
enhanced risk management methods (http://peer.berkeley.edu/).
The Pacific Earthquake Engineering Research Center administers the Network for Earthquake Engineering
Simulation Grand Challenge project on existing hazardous concrete buildings (NSF Award# CMMI‐0402490).
The project team completed an inventory of older non‐ductile concrete buildings in the City of Los Angeles
in 2013, including detailed information on building location, age, configuration, and occupancy.
Prior to this project, this critical information was not available to policy makers, engineers, and researchers
in an organized single source. The immediate impact of this inventory was demonstrated as it served as the
backbone for earthquake scenario loss studies to help inform the City on the extent and character of its
vulnerability. Laboratory studies have identified critical building components, and earthquake simulation
studies have extended those findings to identify building characteristics that make a building most
susceptible to collapse. The project is leveraging its work with the Concrete Coalition, FEMA, and NIST‐
funded companion projects to help practicing engineers identify those buildings with highest risk by
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developing guidelines for assessing vulnerability and methodologies to effectively strengthen the most
critical elements that will prevent collapse and save lives.
Progress Summary 5.I: The Concrete Coalition
Progress as of 2013: In 2010, a statewide volunteer effort coordinated by the Earthquake Engineering
Research Institute (EERI), through its Concrete Coalition Project canvassed cities throughout the state to
determine how many pre‐1980 non‐ductile concrete buildings they may have within their jurisdictions.
Under a Hazard Mitigation Grant Program (HMGP) grant, the Concrete Coalition — a network of individuals,
governments, institutions, and agencies — has been assessing risks associated with dangerous non‐ductile
concrete buildings and developing strategies for fixing them. Since 2008, the Concrete Coalition has
prepared estimates of the number of pre‐1980 concrete buildings in the 22 high‐seismic‐risk counties in the
state. More accurate estimates than previously available have been assembled through 1) use of
volunteers to count or estimate the numbers of these buildings in individual jurisdictions, 2) use of available
field counts, 3) development of a regression model based on U.S. Census‐based parameters, and 4)
acquisition of statewide databases for school, university, and government buildings. This process has so far
yielded an estimated range of 12,000 to 15,000 pre‐1980 non‐ductile buildings in the 22 high‐risk counties,
not all of which are necessarily dangerous or at risk of collapse. The final report from this phase is available
at: https://www.eeri.org/2011/09/concrete‐coalition‐california‐inventory‐project‐report‐now‐available/
The next step is to gain a better understanding of which of these represent the highest risk. This is a serious
issue for the older, larger cities. San Francisco, for example, has over 3,000 non‐ductile buildings. Although
many of these will perform adequately in an earthquake, it is important to understand which ones will not
and why. The collapse of even one large, high‐occupancy building could have devastating consequences for
a single community. In 2012/13, a new phase of the Concrete Coalition work, also supported by an HMGP
grant, is focusing on developing tools that help decision‐makers understand the dimensions of the problem,
as well as help engineers develop techniques to categorize which of these buildings are most vulnerable.
The most current retrofit provisions are available in ASCE 41‐06 (scheduled to be re‐issued in late 2013 as
ASCE/SEI 41‐13, Seismic Evaluation and Retrofit of Existing Buildings) and Appendix Chapter A5 of the
International Existing Building Code.

17. Repair of Steel‐Frame Buildings
After the Northridge Earthquake, the City of Los Angeles enacted an ordinance that required the repair of
existing damaged steel‐frame buildings. Many of these buildings were restored to their pre‐earthquake
conditions and are likely to suffer similar or worse damage in future earthquakes. Elsewhere in the state no
surveys of such buildings exist, although several similarly damaged buildings were discovered in the Bay
Area years after the 1989 Loma Prieta Earthquake. The state has since changed its building code for
constructing new buildings with this type of framing. There are no efforts in the state to require retrofits or
enact post‐disaster repair provisions.
The cities of Los Angeles and Santa Monica have post‐earthquake repair ordinances. Los Angeles required
owners to remove the finishes from joints in 242 buildings and repair the ones that were cracked. The most
current recommended evaluation and retrofit provisions are in AISC 41‐06 (scheduled to be re‐issued as
ASCE/SEI 41‐13, Seismic Evaluation and Retrofit of Existing Buildings), FEMA 350 to FEMA 353 and the
American Institute of Steel Construction Seismic Provisions (AISC 341). See www.aisc.org for more
information. As of February 2006, the City of Los Angeles has reported cracks repaired in welds in 500
buildings in the region of strongest Northridge Earthquake shaking.
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18. Mitigation for High‐Rise Buildings
There is no statewide inventory of high‐rise buildings. Only approximately 0.03 percent of all buildings in
the state have eight or more stories. However, much of California’s corporate, finance, legal, and insurance
commerce takes place in these buildings. The potential for loss of market share in the economy from the
closure of these buildings after earthquakes due to non‐structural damage is significant. The Council on Tall
Buildings and Urban Habitat maintains an inventory of high‐rise buildings at: www.ctbuh.org
Guidelines are available for the retrofit of building contents and non‐structural building systems, such as
ceilings, light fixtures, and mechanical equipment (FEMA 74). Structural retrofits can be accomplished using
ASCE 41‐06 (scheduled to be re‐issued in late 2013 as ASCE/SEI 41‐13, Seismic Evaluation and Retrofit of
Existing Buildings) or the International Existing Building Code. A Tall Buildings Initiative has been launched
by the cities of Los Angeles and San Francisco to develop performance‐based engineering for future new tall
buildings. (http://peer.berkeley.edu/tbi/)

19. Mitigation for Mobile Homes
California has approximately 473,000 mobile homes. The Department of Housing and Community
Development (HCD) regulates installations and alterations to mobile homes in approximately 3,600 of the
state’s 5,800 mobile home parks. Local governments have enforcement jurisdiction over the remaining
parks, as well as overall manufactured home installations outside of parks. In 1974, HCD began to require
engineered tie‐down devices for wind loads in excess of 15 pounds per square foot for single‐wide homes.
However, most mobile homes installed from 1974 to 1994 were multi‐wide or were installed in regions with
lower wind speed and were exempt from this requirement. Therefore, most homes installed prior to 1994
are not attached to their foundations or otherwise braced to resist earthquake loads.
Numerous studies have determined that the performance of pre‐1994 mobile homes in California
earthquakes is significantly worse than that of conventional wood‐frame dwellings. The primary earthquake
weaknesses are the temporary foundations on which such homes are commonly placed. Homes on
inadequate foundations can shift and fall several feet in earthquakes, severing gas lines. Doors can become
stuck, trapping occupants and creating serious threats to life in events with fires (SSC 95‐01, Turning Loss to
Gain).
In 1981, the state began to regulate the design and construction of optional Earthquake‐Resistant Bracing
Systems that can be installed under existing mobile homes at the owners’ discretion. Since 1994, the state
has required that new or relocated mobile homes be braced to resist earthquakes in one of three ways:




Conventional foundation systems similar to wood‐frame dwellings
Engineered tie‐down systems
Earthquake‐Resistant Bracing Systems
Progress Summary 5.J: Mobile Homes

Progress as of 2013: Regulations that became effective April 1, 2013, now apply the current California
Residential Code structural standards to any alteration of a manufactured home built after 1958.
Previously, there were no structural requirements for mobile homes built between 1958 and 1971. This will
add to the structural and lateral stability of manufactured housing.
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20. Mitigation of Natural Gas Systems in Buildings
The CSSC has developed guidance for local governments for mitigating natural gas systems in buildings,
titled Improving Natural Gas Safety in Earthquakes (SSC 02‐03). The most cost‐effective mitigation method
is training the public to know when and how to manually shut off existing gas valves. Table 5.J shows local
governments that have adopted mandatory seismic gas shutoff valve ordinances.
Table 5.J: Seismic Gas Shutoff Valves Ordinances
Jurisdiction
Los Angelesa
Martinez
Contra Costa County
Richmond
Alameda County
Marin County
Hercules
West Hollywood
Brentwood
Concord
Danville

Ordinance Number(s)
171874, 174343
1269
2000‐11
32‐00
02001‐54, 0‐2001‐55
322
9‐2.09
01‐592
715
02.9
2007‐08

Year(s)
1995, 1998, 2002
1999
2000
2000
2001
2001
2001
2001
2002
2002
2007

Source: California Seismic Safety Commission
a
Los Angeles installed 168,000 valves as of February 2006
http://www.inspectaproperty.com/RetrofitOrdinances.html
http://www.seismic.ca.gov/pub/CSSC_2002‐03_Natural%20Gas%20Safety.pdf

5.2.4.2 EARTHQUAKE VULNERABILITY AND MITIGATION FOR LIFELINE INFRASTRUCTURE
Lifeline infrastructure is any continuously engineered system providing transportation, communication,
water, power or other distributed services. See Annex 3 for a detailed discussion on lifeline infrastructure.
California’s lifeline infrastructure is extensive. This subsection discusses the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Electrical utilities
Pipeline networks – natural gas, oil and water
Water supply, wastewater treatment and disposal systems
Dams, reservoirs, aqueducts, canals and levees
Petrochemical facilities
Solid waste disposal systems
Transportation systems
Ports and harbors
Communication systems

Table 5.K summarizes the overall progress toward earthquake mitigation of key utilities and transportation
systems.
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Table 5.K: Mitigation of Utilities and Transportation Infrastructure
Inventory
Category
Utilities

Numbers/
Miles
31,720
miles

Ports and
Harbors
Highways

10

Railways

Mitigation
program

Seismic
Evaluation

Mitigation
Progress

50,000
miles
7,000 miles

Responsible State
Agencies
California Energy
Commission, Public
Utilities Commission, Cal
EPA, California
Independent System
Operator, Department of
Water Resources
State Lands Commission,
Coastal Commission
Caltrans
Public Utilities Commission

Bridges
(State)

2,194

Caltrans

Bridges
(Local)
Dams

1,211

Caltrans

1200+

Department of Water
Resources

Begun

Partially completed

Nearly completed

Halfway completed

Most nearly completed

Source: California Seismic Safety Commission

General Observations on Lifelines Infrastructure
In addition to various laws, ordinances, regulations, standards, and guidelines, construction activities for
utilities and transportation systems must abide by the California Environmental Quality Act (CEQA). If a
utility or transportation activity is considered a “project” under CEQA, then the owner of the proposed
project must either obtain an exemption from the requirements or use CEQA guidelines to see if the project
may create an impact on the environment. This includes following a checklist to determine if there may be
an impact on the environment from a seismic hazard. If the answer is yes, then the owner is required to
address questions about seismic hazard assessment and possible mitigation. If the answer is no, then the
owner is not required under CEQA to address seismic hazard assessment or mitigation, but may be required
by a local ordinance, law, or standard, or their insurance company to address seismic hazard issues.
There is no comprehensive database for seismic hazard assessment or mitigation of utilities as a group or as
just a particular type of utility. However, various groups have collected data on the performance of utilities
and transportation systems during and after earthquakes in California and elsewhere. The data collection
and analysis effort has been applied on an irregular level to various utility components. This is primarily due
to the fact that a great deal of California’s utility infrastructure has been in existence since before the 1971
San Fernando Earthquake. As new standards and guidelines have been developed, utilities have been using
new data and design techniques to assess seismic hazards for power plants, electrical transmission and
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distribution systems, natural gas pipelines, water supply lines (including canals and aqueducts), and dams
for new projects and seismic retrofit projects.
Caltrans and local governments have also been retrofitting bridges using new design techniques and new
standards and guidelines. Data regarding locally owned transportation retrofit activities are not monitored
in California. However, several facilities are known to have taken action for seismic hazard mitigation
including ports and airports.
Experience gained after assessing earthquake performance of utilities and transportation systems points to
the following:
1.

Various degrees of damage affect the functionality of utilities, roads, bridges, ports, or airports. The
extent of damage is related to the severity of the seismic hazard at the facilities in question, quality of
the soils or rock at and adjacent to the site, design criteria used in building the facilities, and age and
condition of the facilities. Those facilities of high‐quality construction and built on good‐performing soil
or rock tend to perform better than those built on poorly performing soils.

2.

Typical building codes for utilities and transportation systems focus on preventing the loss of lives and
reducing property damage but do not guarantee that the facility will remain functional after an
earthquake.

3.

Fault rupture has caused breakage of pipes and offsets in the foundations of electrical power towers,
roads, and buildings.

Other Lifeline Vulnerabilities
Observations of damage from California earthquakes have also shown that ground shaking may be locally
attenuated but then be amplified farther away due to differential soil conditions and structural response.
Such was the case in the 1999 Hector Mine Earthquake when an oil storage tank near Wilmington (over 100
miles away) was damaged while minimal or no damage was observed in cities between the epicenter and
the tank. Ground shaking may also damage aboveground pipelines and their support framing.

1. Electrical Utilities
California has 31,721 miles of electric transmission lines and up to double that amount for the electric
distribution system. In addition, California has 188 operational power plants varying in size from 50
megawatts to over 2,000 megawatts, generating a total of up to 53,700 megawatts.49 California also
imports, to various degrees throughout the year, electric power from outside of the state. No complete
seismic hazard mitigation inventory for electrical power generation, transmission, and distribution exists in
California. This is due to the lack of a requirement and funding for such a task and the fact that either
private companies or investor‐owned utilities own the majority of electric power generation and
transmission. However, several assessments of electric power generation, transmission, and distribution
systems have been performed following California earthquakes as well as earthquakes in Japan and
elsewhere.50 See Map 6.K for an overview of the State electrical grid.

Vulnerabilities
The greatest vulnerability is from strong ground shaking. High‐voltage substations or switchyards are
particularly vulnerable for two reasons: 1) substations and switchyards tend to be key facilities in the ability
of a distribution or transmission system to reroute power around or to areas affected by earthquakes, and
2) some high voltage substation and switchyard equipment is relatively brittle.
49

California Energy Commission (CEC) Power Plant Data Base, Summer 2003.

50

Schiff 1999.
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The amounts of recorded substation and switchyard damage after the 1971 San Fernando Earthquake, 1986
Palm Springs Earthquake, and 1994 Northridge Earthquake highlight these two vulnerabilities. The ground
motion hazard is generally the greatest hazard overall. In regions struck by earthquakes, it is likely that
vulnerable electric power equipment is in the area of strong ground shaking. Earthquake shaking can cause
electrical lines to slap together, causing the lines to catch fire. In California, significant seismic hazard
mitigation research has been conducted by electric utilities and researchers through organizations such as
the Pacific Earthquake Engineering Research Center. Mitigation research products and results are making
their way into new construction, purchasing, and siting decisions for all aspects of the electric utility
industry in California.
Other vulnerable aspects of electrical transmission distribution and generation facilities include:



Landslides that can damage electric transmission or distribution towers, substations, or switchyards.
Ground deformation such as subsidence or liquefaction that can cause a misalignment in the power
train of an electric power plant. Typically such problems can be mitigated by careful assessment of the
potential for on‐site liquefaction or subsidence and the proper design of foundations.

Interdependency on Electric Power
A key aspect of vulnerability is the potential for loss of electrical power in:






Natural gas pipelines, including compressor and pumping stations
Oil transmission pipelines and pumping stations
Oil, natural gas, or water storage facilities
Water supply systems and pumping stations
Wastewater treatment and disposal systems

All of these systems rely on electric power; so when power is disrupted the services are interrupted. In
some cases automatic shut‐off valves and emergency power systems such as diesel generators have
reduced this risk. Ground waves move at the speed of sound while electronic signals travel at the speed of
light providing an opportunity for smart valve intervention.

2. Pipeline Networks ‐ Natural Gas, Oil and Water
California is reported to have 12,414 miles of natural gas transmission pipeline (see Section 6.6.6 in Chapter
6 and Map 6.P showing California’s natural gas pipelines). No complete seismic hazard mitigation inventory
for pipeline networks exists in California. However, several regional utilities have assessed their natural gas
pipe works with respect to seismic hazard. The incomplete seismic hazard inventory is due to the lack of a
requirement and funding for such a task, and because utilities and private companies own most of the
pipeline systems. Municipalities, special jurisdictions, and the state also own pipelines.
A significant contributor to pipeline failure after an earthquake is liquefaction. When soil liquefies it can
lose all shear strength or shear resistance, essentially becoming a fluid with the density of soil. If a pipeline
or any other underground structure has a density less than the liquefied soil, it is then subjected to buoyant
forces and thrust to the surface. This happens with underground pipes, tanks, and other low‐density
structural and non‐structural components.
Pipelines subjected to significant displacement may develop leaks or breaks. These may be caused by
ground deformation or by strong ground shaking. Ground deformation may include fault rupture as well as
landslides, liquefaction, or subsidence. Typical mitigation measures to offset this vulnerability include
assessing siting requirements, flexible couplings, and aboveground fault crossings. Mitigation for fault
crossings may also be accomplished by making pipes flexible enough and pipe supports big enough to allow
pipelines to move to accommodate the anticipated ground displacements without rupture. Mitigation of
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areas prone to landslides prior to installation or rerouting of pipelines is possible. Ground deformation can
cause significant damage to older pipe works made of cast iron or clay. For more discussion of natural gas
pipeline hazards, see Chapter 6.
In recent years, several natural major water supply pipeline replacement projects have been undertaken in
California. These projects tend to focus on replacing older pipes, valves, and pumps in an effort to maintain
the reliability and modernize systems. For example, the East Bay Municipal Utility District recently
completed a $662 million Seismic Improvement Program.51 The San Francisco Public Utilities Commission is
in process on a water system improvement program to be completed in 2016 (www.SFWater.org). This
program includes a Bay Tunnel project to improve reliability of water delivery against earthquake hazards.
See Best Practices Highlight 5.E on the following page.
In the larger view, severe disruptive impacts of a catastrophic earthquake could occur in California due to
inadequate design and/or deteriorating conditions of aging gas and water transmission pipelines. This is
especially true for Southern California, where much of the water supply is transported from long distances,
through 900 miles of canals and tunnels (see Map 5.Q). The 2008 Great ShakeOut scenario in Southern
California identified fires and serious long‐term disruptions to imported water delivery as potential
consequences from severed gas and water transmission pipelines in a Magnitude 7.8 earthquake,
particularly for pipelines crossing the San Andreas Fault. Scawthorn’s 2003 Earthquake Engineering
Handbook documented the need for greater attention in urban areas to potential fires following
earthquakes and disruption of water supply for fire‐fighting response where water systems are damaged or
destroyed by earthquakes.52

51
52

Mitigation Success Stories, CSSC 99‐05 (www.seismic.ca.gov)
Scawthorn, et al. January 2005.
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Best Practices Highlight 5.E: San Francisco PUC’s Water System Improvement Program (WSIP)
A large portion of the damage in San Francisco during the Great Quake of 1906 resulted from subsequent
fires burning unchecked across the City due to broken water mains preventing firefighters from
extinguishing fires. Today it is understood that keeping critical water supplies and other utilities functional
following a major earthquake is essential to preventing cascading hazards, such as fire, from causing
additional damage.
San Francisco’s Public Utility Commission (SFPUC) manages over 1,200 miles of pipes which deliver Hetch
Hetchy water to San Francisco City and County; serving more than 2.6 million Bay Area residents. Since
2003, SFPUC has been at work on a $4.6‐billion program to renovate the aging Hetch Hetchy Water System,
following approval of a bond measure approved by San Francisco voters in November 2002. The project,
called the Water System Improvement Program (WSIP) will be paid for by retail customers in San Francisco,
as well as 26 wholesale customers serving Alameda, San Mateo and Santa Clara Counties.
The objectives of the Water System Improvement Program (WSIP) include:
 Improve the system to provide high‐quality water that reliably meets all current and foreseeable local,
State, and Federal requirements.
 Reduce vulnerability of the water system to damage from earthquakes.
 Increase system reliability to deliver water by providing the redundancy needed to accommodate
outages.
 Provide improvements related to water supply/drought protection.
 Enhance sustainability through improvements that optimize protection of the natural and human
environment.
WSIP reached the peak of construction in 2012 with 18 projects valued at $2.6B in construction and all
major projects launched. Currently, more than two‐thirds of the 81 WSIP projects have completed
construction between California’s Central Valley and San Francisco along the Hetch Hetchy Regional Water
System.
Some major WSIP projects currently underway include:
 Bay Tunnel Reliability Upgrade: This upgrade project consists of a five‐mile long tunnel under the San
Francisco Bay, passing through environmentally sensitive marshlands and mudflats. There are vertical
shafts at the end of each tunnel.
 Calaveras Dam Replacement: This project consists of building a new 220‐foot earth and rock fill dam
immediately downstream of the existing dam. This replacement work will restore the Calaveras
Reservoir to its historic capacity.
 Pipeline Replacement: As part the pipeline replacement SFPUC will install new earthquake‐proof water
lines which have been used successfully in Japan for the last 40 years. The City will start installing the
new pipes in a one‐to two mile pilot project over the next couple of years
The program is expected to be completed in 2016. For more information about the program can be found
at: http://www.sfwater.org/index.aspx?page=114 See Annex 4, Section 4.4.3 for more information on the
WSIP.
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MAP 5.N: California Aqueducts, Canals and Natural Hydrologic Regions

Map 5.N shows the massive, complex system of state, federal, and locally sponsored dams, canals,
pipelines, and tunnels by which water is stored and transferred within the 10 hydrologic regions of
California. The three major aqueducts transporting water to Southern California together traverse nearly
1,000 miles.
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3. Water Supply, Wastewater Treatment and Disposal Systems
Water filtration plants and wastewater treatment facilities are often located in areas subject to severe
ground shaking and liquefaction, flooding, or tsunami inundation. Damage to water filtration plants can
result in disruptions of clean water supplies. Damage to wastewater treatment facilities or their intake pipe
works or effluent disposal systems can result in immediate serious public health hazards. Loss of power can
also lead to discharges of partially treated or untreated effluent into waterways or the ocean. One
mitigation technique to prevent an effluent discharge due to the loss of power is to include back up power
at such plants to keep facilities operational. See Annex 3 for detailed discussion on lifelines infrastructure
and hazard mitigation planning, including water supply infrastructure, as illustrated in Map 5.O.
MAP 5.O: Southern California Water Resources Vulnerability to Earthquakes
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4. Dams, Reservoirs, Aqueducts, Canals and Levees
California uses over 1,200 dams and thousands of miles of levees to meet its water supply, conveyance, and
flood protection demands. Although two‐thirds of California’s water supply generally originates in the
northern third of the state, two‐thirds of the population resides in the southern third. Southern California is
heavily dependent upon water brought by the canals and tunnels comprising the Los Angeles Aqueduct,
Colorado River Aqueduct, and State Water Project. The greatest weakness of this system is liquefaction‐
induced failures caused by strong ground shaking.53
Dams are a major component of this water collection and delivery system. Earthquake instrumentation of
dams was begun after the 1971 Sylmar Earthquake, and though the effort continues with strong motion
instrumentation projects conducted by the California Geological Survey and Department of Water
Resources, fewer than 45 dams currently have adequate instrumentation. Modern adequate
instrumentation can provide the data to assist rapid assessment of the health of a dam after significant
earthquakes.
During the 1971 Sylmar Earthquake, the Lower San Fernando Dam, which is upstream from a heavily
populated area, was severely damaged from liquefaction. Though heavily damaged, the dam was not
breached and no dam failure induced flooding occurred. Later, another dam and a reservoir were built
upstream from the Lower San Fernando Dam. The San Fernando Dam, which was being used only for flood
control purposes, was damaged again during the 1994 Northridge Earthquake. Several other dams have
experienced damage during earthquakes. The Department of Water Resources (DWR) Division of Safety of
Dams has been working with dam owners to periodically assess the safety of dams in their jurisdictions, and
several dam owners have rehabilitated their dams.
Three major seismic hazard mitigation efforts include the East Side Reservoir Project in Riverside County,
the Olivehain Dam in San Diego County and the Calaveras Dam Replacement Project (See Highlight 5.F).
The East Side Reservoir Project includes canals, pipeworks, a new dam, and a reservoir intended to provide
water to a large portion of the Los Angeles metropolitan region for up to six months should an earthquake
take the California Aqueduct out of service. The Olivehain Dam and reservoir are intended to provide San
Diego with water should there be interruptions of water from the Colorado River after earthquakes. For full
discussion of dam failure hazards and current mitigation efforts, see Chapter 6, Section 6.5.1, Dam Failure.
The San Francisco Bay‐San Joaquin‐Sacramento Delta region contains levees critical for delivering irrigation
water to 3 million acres and drinking water to over 23 million people. A failure in one of the Delta levees in
1972 interrupted the state and federal water supply systems and required approximately 500,000 acre‐feet
of fresh water to restore export water to acceptable quality, according to Senate Hearings on the 1972
Levee Failure at Andrus‐Brannan Islands. Recent studies indicate the levees in the Delta are susceptible to
significant damage in a near‐field seismic event. For full discussion on levees, see Chapter 6, Section 6.1,
Levee Failure.

5. Petrochemical Facilities: Oil Refineries and Liquefied Natural Gas Facilities
California has major petrochemical facilities that include:






53

Oil refineries
Oil storage facilities
Gasoline storage facilities
Liquefied natural gas facilities
Marine oil terminals

Torres, et al., 2000
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There is no statewide inventory of seismic hazard mitigation activities of petrochemical facilities.
There is a seismic hazard guideline for petrochemical facilities and a state building code for a segment of
those petrochemical facilities, as follows:



Guidelines for Seismic Evaluation and Design of Petrochemical Facilities by the American Society of Civil
Engineers
Marine Oil Terminal Engineering and Maintenance Standards (MOTEMS) by the California State Lands
Commission (CSLC) Marine Facilities Division, which is codified as California Code of Regulations Title
24, Part 2, California Building Code, Chapter 31F – Marine Oil Terminals

Both documents contain general seismic hazard assessment and mitigation for design information. The
Guidelines for Seismic Evaluation and Design of Petrochemical Facilities provides information for engineers
to develop project‐specific seismic hazard mitigation designs and also contains information for emergency
contingency planning, post‐earthquake damage assessment and seismic retrofit design.

Application of MOTEMS
Since the completion of Title 24, CCR, Part 2, California Buildings Code, Chapter 31 F ‐ Marine Oil Terminals,
CSLC has continued to improve its understanding of structural issues associated with these marine facilities
in California’s ports. In 2005, a tsunami study for San Francisco Bay Area was completed. A project has
been completed with the U.S Naval Academy, to more accurately assess forces on moored vessels from
passing vessels nearby. These and other studies are available at www.slc.ca.gov.
The seismic portions of the MOTEMS have been inserted into a recognized international reference entitled
“Seismic Design Guidelines for Port Structures” (2001) by the Working Group No. 34 of the Maritime
Navigation Commission of the International Navigation Association (PIANC). In addition, the MOTEMS is
now included as a guidance document in the National Earthquake Hazard Reduction Program (NEHRP)
reference (FEMA ‐ 450), published in 2003. The MOTEMS is also recognized as the seismic analysis/design
resource for the U.S. military “Unified Facilities Criteria, Design: Piers and Wharves,” July 28, 2005.
Progress Summary 5.K: MOTEMS – Building Code
Progress as of 2013: The results of recent studies and audits of onshore marine oil terminals in California
have been reflected in the recently adopted Revision 2 to this building code, to be published in January
2014, as 2013 Title 24, CCR, Part, 2, CBC, Chapter 31 F‐ Marine Oil Terminals. The California State Lands
Commission (CSLC) currently has a contract in place to simplify and more accurately determine the seismic
capacity and demand of wharf / pier types of structures using a displacement ductility approach. The work
is in progress and is expected to be completed by the second quarter of 2013.
All operators of marine oil terminals have submitted their initial engineering audits of hardware with a
section on seismic vulnerability. Of the 12 “high‐risk” terminals, most will require substantial rehabilitation
to meet the seismic demand (475‐year return period earthquake) of the building code requirement. Action
plans have been submitted with scheduled completion dates and CSLC will monitor progress until
completion. The six “moderate risk” terminals have similar structural issues, even though seismic demands
are reduced from the “high” risk values.
To complete all of the seismic upgrades will require years and in many cases substantial structural
rehabilitation, both for the structure and the soil slopes, subject to liquefaction. Understanding that in a
marine environment, structures continue to deteriorate over time, the MOTEMS process will continue to
monitor the structural health of these terminals with engineering audits required every 3 to 6 years for the
remaining life of the structures. One issue that is quite common is that the piping and seismic displacement
of the wharf/trestle may not be compatible. This may require additional engineering, in terms of pipeline
stress analyses and modifications to existing lateral or vertical pipeline supports. In some cases liquefaction

2013 SHMP

SECTION5.2 ‐ PAGE 181

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 5 –EARTHQUAKES, FLOODS AND WILDFIRES: RISKS AND MITIGATION
has now been identified as a critical issue and was not considered in the original design. Additionally, any
new construction at a terminal will be subject to the MOTEMS and, in most cases, the construction will be
subject to the “new” criteria, instead of being treated as “existing.”

Criteria for LNG Receiving Terminals
In the last decade, a number of Liquid Natural Gas receiving terminals were proposed off shore of the
California coast. None of these proposed projects were constructed. The current MOTEMS buildings code
does not specify any distinctly different requirements for LNG terminals. However, the California State
Lands Commission (CSLC) acknowledges that there should be significant differences in the design criteria of
LNG terminals because of the hazards involved in handling and transferring LNG between shore and ships.
Since 2010, there has been a considerable discussion of LNG exports instead of imports as the oil industry is
considering possibilities for LMG extraction from shale gas. The CSLC will address the issue of managing LNG
hazards as the national policy on LNG export becomes clearer.
Prior to publication of the 2010 SHMP, at a time when LNG receiving terminals were being proposed for
California, the development of draft LNG Terminal Engineering and Maintenance Standards (LNGTEMS) was
initiated under the direction of the CSLC Marine Facilities Division (MFD). As of November 2011, there were
no proposals contemplated for any new LNG terminals in California, and further development of the draft
was terminated. The draft set of regulations was not expected to be carried forward because it appeared to
be unneeded in California at that time. However, recognizing that the fundamental work may be of value
for other states or in other areas of the world where LNG terminal construction is still likely, the CSLC staff
released the last draft of LNGTEMS to the public, to serve as a resource for state/federal agencies, terminal
operators and consultants. See www.slc.ca.gov/division_pages/MFD/.../LNGTEMS‐FINAL112811.pdf

6. Solid Waste Disposal Systems (Municipal and Hazardous Waste Landfills)
There are more than 200 municipal and hazardous waste landfills in California. There is no inventory of
municipal or hazardous waste landfill seismic hazard mitigation activities. During the siting, permitting, or
closure process, a landfill owner may be required to submit a stability analysis for the liner and/or final
cover systems. The purpose of the liners and the final cover is to prevent the uncontrolled release of
leachate or landfill gas (a gas that is made up mainly of methane) from the landfill. This may vary from a
simple analysis for flat slopes to a sophisticated seismic hazard assessment and slope stability analysis.
In general, the greatest vulnerability for landfills with respect to seismic hazards may be the damage to the
final cover or the landfill gas collection and control system caused by ground deformation (in this case the
deformation of the landfill). Another significant vulnerability of landfills is the loss of electrical power to run
leachate collection and control systems and landfill gas collection and control systems.

7. Transportation Systems
Transportation systems are generally categorized as follows:






Highways (including freeways)
Bridges
County or City roadways
Railways
Ports and harbors (including airports)

California has approximately 50,000 lane miles of highways. Since there is no single database including all
roadways in the state, the total lane miles of county and city roadways are unknown.
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Progress Summary 5.L: Highway Bridge Retrofits
Progress as of 2013: Since the 1989 Loma Prieta Earthquake, approximately $14 billion in state highway
earthquake retrofit improvement funds have been committed and largely completed. The following is a
brief statewide synopsis of California state transportation system mitigation outcomes as of January 2013.
State and Local Bridge Improvements
There are over 12,800 state and 12,300 local bridges in California. Of the 2,194 state bridges previously
determined to need seismic retrofitting, all but three have been retrofitted as of January 2013. Of the
1,243 local bridges determined to need seismic retrofitting, 906 have been retrofitted as of January 2013.
Toll Bridge Improvements
There are also nine state‐owned toll bridges that have been determined to require seismic hazard
mitigation. As of January 2013, the retrofitting of eight bridges had been completed. In addition, there is
one local‐owned toll bridge (Golden Gate Bridge) that is in the process of being retrofitted. The investment
in these bridge upgrades totals more than $12.2 billion on Caltrans bridges and nearly $1.2 billion for local
government bridges. In addition, Caltrans has funded another $90 million in research.
San Francisco‐Oakland Bay Bridge
Among the toll bridges being retrofitted, the new separately funded $6 billion Bay Bridge, straddling two
major faults and connecting San Francisco and Oakland, will be the largest and most expensive single‐
tower, self‐anchored suspension bridge in the world. While the project was initiated after the 1989
earthquake, the groundbreaking took place 13 years later in 2002, at twice the cost originally estimated.
The first approved design met seismic safety objectives but was rejected by the public in 1997 because it
did not do justice to the bridge’s prominence — symbolically, physically, or economically.
The ensuing public process illustrates how competing values can affect mitigation efforts, including the risk
inherent in delay. The new structure is being built to “lifeline” criteria — designed to handle a very large
earthquake, be put back immediately for emergency services, and then re‐opened in short order. Its first‐
of‐a‐kind design innovations allow it to move with the motion of the quake, take the brunt of the force even
to the point of breaking, while leaving the rest of the bridge intact. Its most important feature cannot be
seen: a strong foundation of steel pipes pounded 300 feet below the bay floor. Completion is expected in
2013.
Other Caltrans transportation system mitigation actions include:


The Highway Bridge Program to replace or rehabilitate public highway bridges over waterways, other
highways or railroads when the state and the Federal Highway Administration determine that a bridge
is significantly important and is unsafe because of structural deficiencies, physical deterioration or
functional obsolescence. Approximately $240 million in federal funds are made available to local
agencies annually under the Transportation Equity Act for the 21st Century (TEA21).



The Culvert Inspection Program intended to preserve and upgrade the state’s investment in highway
drainage infrastructure. The inspections identify drainage and structural deficiencies to be addressed
by major maintenance and capital rehabilitation/replacement contracts.
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MAP 5.P: Transportation Infrastructure

Map 5.P shows major transportation infrastructure in California including freeways, other highways,
railroads, international airports, and ports. Major north‐south travel corridors include Interstates 5 and 99
and U.S. 101. Major east‐west travel corridors include Interstates 80, 15, 10, and 8. Major ports include San
Francisco, Oakland, Los Angeles‐Long Beach, and San Diego.
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8. Ports and Harbors
There is no systematic integrated database or inventory on seismic hazard assessment or mitigation for
ports and harbors in California. However, most of the large ports and harbors have initiated some sort of
seismic hazard study for various projects in recent years.
Ground deformation is a significant vulnerability in various ports and harbors since significant piers and
quays are built out of dredge tailings or fill. Landfills do not typically perform well in large earthquakes, as
evidenced by damage to human‐made ground in the Marina District of San Francisco and in Kobe, Japan.
Ground deformation on landfills at ports and harbors can affect harbors and ports by changing the
alignments of tracks for large cranes used to load or off‐load cargo ships. Such deformation may occur from
lateral spreading, liquefaction, dynamic compaction, or secondary ground rupture. After the 1989 Loma
Prieta Earthquake, some of the Oakland Airport’s runways experienced severe ground deformation. This
damage affected airport operations.
Depending on the location, geometry, and depth of the port or harbor, it may be susceptible to a tsunami
or seiche. To date, California has had only one series of tsunamis that significantly damaged a port or
harbor. That event was a series of tsunamis that hit the Port of Crescent City after the Magnitude 9.2
earthquake in Alaska on March 26, 1964.
Since 1946, California has had many tsunamis that have caused minor to major damage to many ports and
harbors in California. For more information, see Section 6.3. Tsunami Hazards.
The American Society of Civil Engineers has created Seismic Guidelines for Ports. The guidelines provide
generalized information for assessing seismic hazards for use in developing seismic hazard mitigation design
criteria. The guidelines are based on observations of the performance of ports and harbors after
earthquakes around the world. Several ports and harbors have also conducted seismic hazard mitigation
projects.

9. Communication Systems
California has no seismic hazard inventory for its communication systems. However, there is a guideline for
the improvement of performance during earthquakes titled Methods of Achieving Improved Seismic
Performance of Communications Systems (Tang and Schiff, 1996).
The greatest vulnerability of communication systems depends on what communications aspects are under
consideration. For example, switches and other aboveground components tend to be more affected by
strong ground shaking than by liquefaction, while below‐ground conduits may be more affected by
liquefaction than by shaking. In prior strong urban earthquakes, there has been little damage to cellular
telephone or internet systems. However, their use has grown exponentially since the 1994 Northridge
Earthquake. Their typical vulnerabilities stem from the loss of electrical power and from surges in customer
use potentially swamping the capacity of the systems.
The seismic vulnerability of radio and television communication systems is typically from the loss of power
and shaking damage to unsecured equipment.
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5.2.4.3 LOCAL HAZARD MITIGATION PLAN HAZARD RATINGS
An important source of local perceptions regarding vulnerability to earthquake threats is found in the
collection of nearly 400 FEMA‐approved Local Hazard Mitigation Plans (LHMPs) adopted by cities, counties,
and special districts as of May 2013. The most significant hazards reported in this review are earthquakes,
floods, and wildfires—the three primary hazards also identified on a statewide basis by the 2010 SHMP.
Including these three primary hazards, LHMPs identified a total of 58 distinct local hazards.
Map 5.Q summarizes relative ratings of earthquake hazards in the 2010 review of LHMPs. Displayed are
predominant earthquake hazard ratings shown as high (red), medium (orange), and low (yellow) rankings
reflecting ratings given by at least 51 percent of the jurisdictions with LHMPs within each county. Counties
shown without color represent either jurisdictions not having FEMA‐approved LHMPs or counties where
data are missing or problematic.
For a detailed evaluation of LHMPs approved as of May 2013, see Annex 5, California Local Hazard
Mitigation Plan Status Report.

Implications for Local Loss Potential
Local hazard rankings are highly variable, responding to a wide variety of very specific local conditions. Each
county and city has its own set of variables conditioning earthquake loss potential within its cities and
unincorporated area. Descriptions of loss potential are very specific within individual LHMPs and are not
consistently drawn up between plans, nor is there even coverage of all cities and unincorporated areas.
Such variability will diminish as more cities and counties prepare LHMPs and greater standardization
enables comparability of local data with statewide data.
The majority of LHMPs reviewed in 2010 in all Southern California and nearly all San Francisco Bay Area
counties rated earthquakes high in their hazard rankings. Additionally, most Central Coast and North Coast
counties and two eastern Sierra counties also rated earthquakes high. This is consistent overall with the
patterns of earthquake hazards and population/social vulnerability patterns identified previously in Section
5.1.1.
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MAP 5.Q: Earthquake Hazard Ranking in Local Hazard Mitigation Plans

Source: Cal OES

Map 5.Q identifies earthquake hazards as being a predominant concern in the 2013 LHMP review for all
Southern California counties with approved LHMPs, as well as most San Francisco Bay Area counties.

2013 SHMP

SECTION5.2 ‐ PAGE 187

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 5 –EARTHQUAKES, FLOODS AND WILDFIRES: RISKS AND MITIGATION

5.2.5 CURRENT EARTHQUAKE HAZARD MITIGATION EFFORTS
The preceding discussion included a description of most recent and current earthquake hazard mitigation
efforts classified by type of buildings, infrastructure, and transportation. In recent decades California has
invested significant funds in seismic mitigation efforts. From 1990 through June 2003, Californians spent in
excess of $19 billion on seismic hazard mitigation activities (CSSC, 2003). This is an indicator of the level of
effort to mitigate seismic hazards and reduce life and property loss after earthquakes.

Seismic Hazards Mapping Projects
As a catalyst to hazard mitigation, the Seismic Hazards Mapping Act and the Alquist‐Priolo Earthquake Fault
Zoning Act require evaluation of the potential for earthquake‐related ground failure caused by surface
faulting, liquefaction, and landslides, and have established regulatory zones of required investigation over
the state’s most populated areas and most hazardous faults. From the time of issuance and continuing into
the future, permits for proposed development within the official zones are subject to approved
geotechnical site investigations that document hazard potential at the project site and adjust development
plans accordingly to the satisfaction of building officials, resulting in safer construction.
Funding has been about $3.5 million annually through 2006 from a special‐fund levy on statewide building
permit fees supplemented by a $20 million Post‐Northridge Earthquake Stafford Act Hazard Mitigation
Grant and the State General Fund. Cessation of grant funds in 2004 and California’s economic downturn
and associated decline in construction permit revenues, have resulted in a sharp decline in map production.
From an all‐time high of $2.5 million annually in 2006, special fund revenues have since plummeted to
about $1.2 million annually since 2010. Having completed seismic hazard zoning for about half the high‐risk
areas in the state over the past 15 years, the current annual program budget is estimated to be capable of
supporting completion of the remaining high‐risk areas over the next 25 years.
Progress Summary 5.M: Seismic Hazards Mapping Projects
Progress as of 2013: Despite reduced funding, progress has continued in the State‐mandated mapping
programs for which the California Geological Survey (CGS) is responsible. Since 2010, three Official Seismic
Hazard Zone Maps have been issued by CGS: four in Riverside County and one in Santa Clara County. This
brings the total number of Seismic Hazard Zone Maps issued since the program’s inception to 121 by the
end of 2013 affecting 161 cities and 9 counties. A byproduct of the hazard zoning program is a new
landslide inventory map series. These products are discussed in more detail in Chapter 6, Section 6.2.
Thirteen new and revised Alquist‐Priolo Earthquake Fault Zone Maps have been issued: five in Riverside
County, six in Imperial County, one in Ventura County, and one in Alameda County. This brings the total
number of maps issued since the program’s inception in 1972 to 553, affecting 104 cities and 36 counties.
Progress in fault zoning is continuing in southern California along the San Andreas Fault and related faults,
the Sierra Madre Fault, and the Whittier Fault, and along the West Napa Fault in northern California.
Seismic hazard zoning for earthquake‐induced liquefaction and landslides has resumed in the San Francisco
Bay region, with five quadrangle maps underway in San Mateo County and seven underway in Contra Costa
County, covering portions of Richmond and the Sacramento‐San Joaquin Delta region.
The Seismic Hazards Mapping Act and Alquist‐Priolo Earthquake Fault Zoning Act require cities and counties
to take into account the official hazard zones when preparing the safety elements of their general plans,
adopting and revising land use planning and permitting ordinances, and reviewing building permits. To help
local government meet these requirements, CGS published an update of Special Publication 117A,
“Guidelines for Evaluating and Mitigating Seismic Hazards in California.” The guidelines establish the
standard of practice for geotechnical hazard investigations for construction projects that are located in
seismic hazard zones. This guide is being kept up‐to‐date online.
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Other earthquake hazard zoning activities have been undertaken to provide additional resources to
stakeholders affected by the regulatory zone hazard maps. Thousands of geotechnical and fault site
investigation reports triggered by development within hazard zones are being scanned and converted to
portable document file format (PDF) and made available over the California Geological Survey website.
These reports represent “ground truth” measurements of hazard conditions at specific locations that can be
used to revise the official hazard zone boundaries and be used by consultants performing geotechnical
hazard investigations at nearby locations.
Access to official hazard zones and related map products including digital map images and GIS data has
been improved by the new CGS Information Warehouse: (http://www.quake.ca.gov/gmaps/WH/index.htm,
and through Cal OES and CNRA’s new collaborative MyPlan web portal:
(http://hazardmitigation.calema.ca.gov/myplan ).
Both seismic hazard zones and earthquake fault zones are now combined on a single map available as a
single image PDF or a composite layer GeoPDF. The latter provides the map content on many separate
layers that can be turned on or off for convenient viewing.
The official zones are also disseminated through the new MyPlan web service, providing a convenient one‐
stop shop for all stakeholders. http://www.calema.ca.gov/HazardMitigation/Pages/Hazard‐Mitigation.aspx.
Finally, an evaluation is underway to assess the feasibility of issuing new Official Tsunami Hazard Zones
under authority of the Seismic Hazards Mapping Act. This activity is discussed in more detail in Chapter 6,
Section 6.3, Tsunami Hazards.
Maps 5.R and 5.S show progress of long‐term program goals for California, high‐risk areas targeted for
seismic hazard mapping, and active earthquake faults identified and zoned as of 2013.

FEMA‐Funded Hazard Mitigation Projects
During the past ten years, local government and state agencies requested $97.5 million in earthquake
mitigation projects from the Hazard Mitigation Grant Program (HMGP) under the Stafford Act and received
a total of $67.2 million.
For specific mitigation ideas related to earthquakes, see “Mitigation Ideas: A Resource for Reducing Risk to
Natural Hazards” January 2013, prepared by FEMA, available on the FEMA website:
http://www.fema.gov/library/viewRecord.do?id=6938

Damage Assessment Monitoring System
The California Earthquake Clearinghouse, a voluntary group designed to share knowledge among the
scientific and engineering communities after an earthquake, is testing a new damage assessment tool
known as Unified Incident Command and Decision Support (UICDS), developed through the U.S.
Department of Homeland Security’s Science and Technology Directorate. Through UICDS, the clearinghouse
uses a map that shows users where they are in relation to buildings that have been destroyed, provides
models to anticipate where there could be potential damage and directions for how to get there, and
includes updated incident reports. Within minutes, an engineer can be reporting on structural damage, the
possibility of landslide, and how to rebuild a stronger building.
The mobile application SpotOnResponse gives clearinghouse members a sense of what’s happening before
they step out the door — where the damage is and where each member’s talents can be most useful.
History of the structure, information about a building’s site plan, plus any pictures of the damage can be
shared and discussed immediately. The technology can be useful in most situations where two or more
agencies need to share information. For more information visit:
http://www.emergencymgmt.com/disaster/Decision‐Support‐Tool‐Information‐Sharing.html
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MAP 5.R: Seismic Hazards Mapping Act Progress as of 2013

Source: California Geological Survey

Map 5.R shows completion of Seismic Hazards Mapping Act mapping in areas of high seismic risk, primarily
in Southern California and the San Francisco Bay Area.

2013 SHMP

SECTION5.2 ‐ PAGE 190

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 5 –EARTHQUAKES, FLOODS AND WILDFIRES: RISKS AND MITIGATION
MAP 5.S: Alquist‐Priolo Earthquake Fault Zoning Map as of 2013

Source: California Geological Survey

Map 5.S shows completion of Alquist‐Priolo Earthquake Fault Zoning Act maps issued as of late 2012. Most
recent maps completed have been primarily for Southern California areas.
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MAP 5.T: FEMA Funded Earthquake Mitigation Projects and Population/Social Vulnerability

Map 5.T shows the distribution of earthquake‐related FEMA‐funded hazard mitigation projects in relation
to vulnerable populations (based on the index described in Appendix N) in high earthquake hazard areas.
More projects are in Southern California and the San Francisco Bay Area than in other parts of the state.
(Online or download viewers can zoom in for a closer view of the information on this map.)
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5.2.6 OPPORTUNITIES FOR ENHANCED EARTHQUAKE HAZARD MITIGATION
California’s mitigation plan for seismic hazards, the California Earthquake Loss Reduction Plan, has evolved
since first being published in the 1980s. It was previously updated several times and was last signed by the
Governor in 2002.

Earthquake Loss Reduction Plan
The most recent update, the California Earthquake Loss Reduction Plan, 2007‐2011, was published by the
Seismic Safety Commission in 2007. The plan articulates in considerable detail the state’s priorities for
earthquake hazard mitigation (See http://www.seismic.ca.gov/pub/CSSC_13‐03_Loss_Reduction_Plan.pdf).
It contains three overarching goals, eleven elements, and 148 initiatives, of which half are designed to
continue indefinitely.
Key parts of the California Earthquake Loss Reduction Plan include:




Goals for 2011 (see Table 5.L)
Critically Important Initiatives (see Table 5.M)
Cost Estimates for Seismic Hazard Mitigation (see Table 5.O)
Table 5.L: Earthquake Loss Reduction Plan Goals
Goal
Advancement in
Learning About
Earthquakes

Advancement in
Building for
Earthquakes

Advancement in Living
with Earthquakes

Description
Applicable and effective research in geoscience, engineering, and social
sciences about earthquakes, including techniques for mitigating their effects,
are the basis of California’s mitigation strategies. The Plan is committed to
learning more about why earthquakes happen, where and when the next
earthquakes are most likely and what the nature and pattern of future ground
shaking are likely to be.
Public policies that result in constructing earthquake resistant new buildings
and retrofitting the most vulnerable existing structures save lives and reduce
property damage. New structures built to higher performance standards
contribute to the continued strength of the California economy directly by
reducing earthquake losses and indirectly by allowing the State to deliver its
products to the rest of the nation without interruption.
Heightened preparedness and better emergency response systems minimize
the pain and suffering from potentially disastrous earthquakes. Both short‐ and
long‐term efforts to accomplish personal and economic recovery significantly
reduce their impacts. Californians need to be better prepared to understand,
respond to, and recover from future earthquakes.

Source:
California Seismic Safety Commission, 2007, California Earthquake Loss Reduction Plan
(www.seismic.ca.gov/pub/CSSC_2007‐02_CELRP.pdf )

2007‐2011, p.6

Eleven Elements of California Earthquake Loss Reduction Plan
The California Earthquake Loss Reduction Plan has eleven elements: Geosciences, Research and
Technology, Education and Information, Economics, Land Use, Existing Buildings, New Buildings, Utilities
and Transportation, Preparedness, Emergency Response, and Recovery. Each element of the California
Earthquake Loss Reduction Plan has a series of related initiatives, which are divided into three categories:
critically important, very important, and important. Table 5.M describes the critically important initiatives.
The 2003 edition of the plan is subtitled “Post‐earthquake Economic Recovery” and has an emphasis on
recovery and agricultural issues while carrying forward initiatives from the 2007 plan (CSSC 2013‐02).
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Table 5.M: Critically Important Initiatives
Initiative

Description

1.1.1

Geosciences: Ensure efficient, accurate, and reliable completion of the
statewide Seismic Hazard Mapping Program for California's high‐risk
developed and developing areas. Utilize independent review and
acceptance of appropriate procedures to compile the data and construct
the maps. Include end users and others affected as part of the
independent review.
Research & Technology: Support and co‐fund California‐based seismic
research programs funded by federal agencies or the private sector.
Education & Information: Develop educational approaches and tools in
seismic hazard mitigation including earthquake fundamentals, seismic
hazards identification, safety information about potentially hazardous
building contents, workplace safety, emergency plans, and risk assessment
techniques and tools for those responsible for facilities operation and
management.
Economics: Develop economic models and real case studies that
demonstrate the cost‐effectiveness of specific design, construction, and
retrofit methods based on increased levels of property, contents,
functionality, and tax base protection. Make those findings available to
policy makers and to lending, insuring, and taxing agencies.
Land Use: Require geotechnical and geological reports addressing seismic
hazards for all subdivisions pending completion and adoption of mapping
under the Seismic Hazards Mapping Act for any jurisdictional area.
Existing Buildings: Encourage economic incentives, such as improved
mortgage terms, reduced insurance rates, and positive tax benefits, for
upgrading structural and non‐structural elements in buildings.
Existing Buildings: Identify and prioritize all seismically vulnerable public
and private buildings. Establish a mitigation plan to reduce the risk posed
by those buildings, including structural and non‐structural elements,
equipment and contents. The most vulnerable and the most essential
buildings should be addressed as the highest priority.
New Buildings: Amend statute to allow California to adopt seismic‐specific
amendments to international and/or national model building codes that
meet the specific needs of the state and that apply to all state and local
jurisdictions.
Utilities & Transportation: Identify potentially vulnerable public and private
utility systems including electric, gas, oil, water, and communication.
Upgrade vulnerable systems to ensure the operation and timely restoration
of essential systems to reasonable levels of service.
Preparedness: Require compliance with the Standardized Emergency
Management System (SEMS). Ensure school and district boards and
administrators develop and implement school emergency plans and staff
training as required by the Education Code.
Emergency Response: Provide interoperable upgraded regional and local
emergency communications including: 1) mutual‐aid channels for police,
fire, and emergency medical services; 2) regional emergency
communications councils with authority to establish regional standards for
emergency communication; and 3) response and recovery public broadcast
channels for the public.

2.1.1
3.2.1

4.1.1

5.1.1

6.1.1

6.4.3

7.3.1

8.4.3

9.4.1

10.1.1
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11.2.1

Recovery: Establish plans for accommodating large displaced populations
on an interim basis by using military facilities, publicly owned parks and
recreational facilities, manufactured housing, and other appropriate
options.

5 Years

Source: California Seismic Safety Commission, 2007 (www.seismic.ca.gov/pub/CSSC_2007‐02_CELRP.pdf)

Table 5.N identifies mitigation activities classified as important or very important in the Geosciences
Element, Economics Element, and Existing Buildings Element of the California Earthquake Loss Reduction
Plan, 2007‐2011, that are particularly supported by CEA because they affect residential units.
Table 5.N: Residential Initiatives of Special Interest to California Earthquake Authority
Initiative

Description

1.4.2

Geosciences: Support geosciences research that can be used to reduce
earthquake risk and losses. Accomplished through the funding of the Pacific
Earthquake Engineering Research Center (PEER). PEER is conducting applied
research that develops effective mitigation practices for bridge retrofitting,
seismic qualification of electrical equipment, and understanding of
earthquake hazards and the risk of the residential damage from
earthquakes. Some of this research has been co‐funded by the federal
government and non‐governmental funding partners, which is in alignment
with Initiative 2.1.1 Support and co‐fund California‐based seismic research
programs by federal agencies and private sector. An example of such a
funding project for Initiative 2.1.1 was the Uniform California Earthquake
Rupture Forecast Version 2.0 project that was co‐funded by the National
Science Foundation, United States Geological Survey, Southern California
Earthquake Center and California Earthquake Authority.
Economics: Work with the insurance industry to establish objective criteria
in which increased seismic performance of structures is incorporated into
mortgages and underwriting practices. Development of a mitigation
program by the CEA that will align with Initiative 4.2.3 to establish objective
criteria in which seismic performance of structures is incorporated into
insurance and underwriting practices.
Existing Buildings: Develop and implement plans to increase the building
owner’s general knowledge of and appreciation for the value of seismic
upgrading of the building’s structural and nonstructural elements.
Development of policies and local ordinances for the seismic retrofitting of
soft‐story residential buildings in San Francisco. This is in alignment with the
Association of Bay Area Governments which is developing local regulations
and standard plans for mitigating residential buildings
Existing Buildings: Encourage building occupants, lease holders, mortgage
providers, and insurers to require building owners to disclose seismic risks
and the options to mitigate them prior to executing new or continuing
financial commitments in connection with the building use. The state
requires home sellers to disclose to homebuyers any known seismic
hazards, but does not include options for mitigating seismic risks when the
house is sold

4.2.3

6.2.2

6.4.7

Importance
Level
Important

Very
Important

Very
Important

Important

Source: California Seismic Safety Commission, 2007; California Earthquake Authority
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Cost Estimates for Seismic Hazard Mitigation
Table 5.O summarizes the dollar amount spent on selected earthquake mitigation projects from 1990
through 2009. For a description of progress related to strengthening of buildings, see Appendix O.
Table 5.O: Estimated Expenditures on Earthquake Mitigation
Program or Project
AB 300 Public School Survey
Alquist Act Hospital Evaluation and Retrofit Program
BART Retrofit Program
Bridge Retrofit by Local Governments
Cal OES Hazard Mitigation Program (HMGP)
CAL OES New State Operations Center
Cal OES/DSA Nonstructural Pamphlet for Schools
Caltrans Bridge Retrofit, Replacement and Toll Bridge Program
Caltrans Earthquake Research
CEA Mitigation Program
CGS Seismic Hazard Mapping Program
City of Los Angeles ATC 50 Residential Grading Plan
Community College Seismic Evaluation Survey
CSSC
CSU Seismic Retrofit Program
Department of Insurance Retrofit Grants Program
Division of Safety of Dams (DWR)
Division of the State Architect K‐12 School Seismic Hazard and Retrofit/Design*
DWR Levee Study in the Delta
East Side Reservoir Project (Los Angeles)
Hospital Seismic Hazard mitigation 1989‐2002 (all California hospitals)
Local Government Essential Services Building Retrofits
Local Match for FEMA Post‐Northridge Earthquake Seismic Hazard Mitigation
Los Angeles Historic Property Contracts Retrofit Program
OPR
Pacific Earthquake Engineering Research Center
Proposition 122 State Building Retrofits
PUC
PUC/CEC Earthquake Research
San Francisco Bond Measure for URM Retrofits
San Francisco Community Action Plan for Seismic Safety
Seismic Instrument Operation (DWR)
Seismic Upgrade of Schools and Public Buildings (Berkeley)
State Lands Commission Marine Oil Terminal Project
Strong Motion Instrument Program
Technology Development
TriNet/CISN
UC Berkeley SAFER Program
UC Seismic Retrofit Program
UC Seismographic Station and Research Center
URM Building Seismic Retrofits
Water Project Review (DWR)
Total

Expenditures (in
millions)
$.5
$11
$28
$1,196
$70
$26.5
$.05
$11,120
$90
$5
$39.6
$1
$.9
$10
$100
$6.4
$5
$1,550
$2.3
$2,000
$7,120
$45.4
$249.7
2.5
$225
$20
$223.5
$.6
$5.5
$350
$7
$6
$374.5
$.1
$52.3
$3
$13.8
$250
$2,600
$23
$1,730
$7
$29,196.65

NOTE: Includes possible errors due to rounding. * 1990‐2002 only
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Table 5.P summarizes some of California’s future mitigation funding commitments through 2030. All of
these projects are currently being developed or are under construction.
Table 5.P: Selected Future State Seismic Hazard Mitigation Commitments
Projects Underway or Obligated
SB 1953 Hospitals Seismic Hazard Compliance (to be paid by hospital owners)
Proposition 47 School Construction and Modernization Seismic Hazard Assessment
and Retrofit
Proposition 1D Seismic Hazards Assessment and Retrofit
PG&E Projects
San Diego County Water Authority
San Francisco PUC
EBMUD Retrofit Program
East Bay Bridge Span Replacement Project
State Water Project
Antioch Bridge
Dumbarton Bridge
Total

Funds Obligated
(millions)
$23,800*
$735
$400
$2,175
$827
$3,600
$189
$6,416 billion a
$30
$195
$275
$37,913

*Denotes projected expenses from 2002 through 2030
a
Source: CalTrans, note this amount does not include program contingencies

Table 5.Q identifies the amount of federal funding supplied to the state for earthquake mitigation since
1990. One of the major mitigation successes funded in cooperation with the federal government has been
the California Geological Survey Seismic Hazard Mapping Program. This effort has been ongoing since the
passage of the Seismic Hazards Mapping Act in 1990.
Table 5.Q: Selected Federal Seismic Hazard Mitigation Investments in California
1990‐Present
Principal Funding Sources
FEMA Post‐Northridge Earthquake (includes $11 million in Seismic Hazard Mapping funds)
USGS
National Science Foundation
Federal Highway Funds (Seismic hazard mitigation)
Total

Expenditures
(Millions)
$760
$300
$75
$3,314
$4,449

Future Updates
This portion of the SHMP was compiled with existing resources through the cooperative efforts of CGS and
CSSC. The following are recommended for future updates to this SHMP:



Develop and maintain a Living Earthquake Risk Model with enhanced samples of inventories or actual
inventories reflecting their specific vulnerabilities
Expand efforts to track statewide mitigation progress by governments and the private sector,
particularly local government regulatory efforts to identify and mitigate geologic hazards
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5.3 FLOOD HAZARDS, VULNERABILITY AND RISK ASSESSMENT
Floods represent the second most destructive source of hazard, vulnerability and risk, both in terms of
recent state history and the probability of future destruction at greater magnitudes than previously
recorded.

5.3.1 IDENTIFYING FLOOD HAZARDS
This section addresses floods as one of three primary hazards in the classification system introduced in
Chapter 4 and includes information identifying the following dimensions of this hazard:




Its location within the state (i.e., geographic area affected)
Previous occurrences within the state
The probability of future events (i.e., chances of recurrence)

Floods represent a significant concern for the state of California for several reasons. First, California has a
chronic and destructive flooding history. From February 1954 to April 2011, 63 percent of federally declared
major disasters in the state involved flooding. These disasters have claimed 292 lives, resulting in 759
injuries and over $4.8 billion in Cal OES‐administered disaster costs. Second, California has widespread
flooding vulnerability as indicated by FEMA Flood Insurance Rate Map (FIRM) designations, with their
common presence in populated areas. Third, most local governments that have FEMA‐approved Local
Hazard Mitigation Plans (LHMPs) have identified flooding as an important hazard.

5.3.2 PROFILING FLOOD HAZARDS
Every county in the state experiences floods, although the nature of these events varies due to the state’s
diverse climatology and geography. Disparate climatological patterns present challenges to flood mitigation
planning in California. These patterns include:








El Nino conditions
La Nina conditions
Desert monsoons
Northwest coastal conditions
Tropical storms
Gulf of Alaska storms
“Pineapple Express” patterns

In addition, California’s geographic diversity represents a difficult challenge to planning for flood mitigation.
As pointed out in Chapter 4, California has a 1,100‐mile‐long coastline; prominent coastal and inland
mountain ranges, including the Sierra Nevada; and extensive and highly varied deserts. These geographical
factors combine to create various types of floods: alluvial fan, coastal, flash, fluvial, lake, levee, mudslide,
riverine, seiche, and tsunami.
Flooding, erosion and debris flows can also occur in California in the months and years following large hot
fires. Wildfires greatly reduce the amount of vegetation, which in turn reduces the amount of rainwater
absorption, allowing excessive water runoff that often includes large amounts of debris. Structures located
anywhere near a burn area are susceptible to flooding. Periods of high intensity rainfall are of particular
concern, but post‐fire flooding can also occur during a normal rainy season.
For more information, see:
www.usgs.gov/newsroom/leads_result.asp?ID=1530 , http://pubs.usgs.gov/fs/2005/3106/
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Hydrologic Regions
California’s ten natural hydrologic regions present disparate flood mitigation planning challenges. The
following is a brief description of the ten regions, shown on Map 5.U.

North Coast Region
The North Coast hydrologic region runs along the Pacific Coast from the California‐Oregon border to the
mouth of the Russian River. This region is sparsely populated, with the majority of settlement in the
Humboldt Bay area. The area receives larger rain totals than any other region and experiences some of the
state’s most spectacular and devastating flood events.

San Francisco Bay Region
The San Francisco Bay hydrologic region extends along the north central coast and encompasses most of
the Bay Area counties. It reaches to just north of Ukiah in Mendocino County, south to the Coyote Creek
watershed in Santa Clara County, and inland to just east of the Sacramento‐San Joaquin Delta. The area
around San Francisco Bay is heavily populated, and the entire region is marked by hills, river valleys such as
those along the Russian River, and marshlands. The region is most vulnerable to classic stream flooding,
landslides, and some urban flooding. Flooding along the coastal and bay shorelines can be severe when
winter storms coincide with high tides. Sonoma County, most of which is located in this region, records the
most National Flood Insurance program (NFIP) repetitive losses of any area in California.

Central Coast Region
The Central Coast hydrologic region reaches from Ano Nuevo Point in San Mateo County down the Pacific
Coast to near the crest of the coast range in Santa Barbara County. The region is mountainous with very
narrow strips of flat coastal plain. Generally, the mountain streams and rivers in this area run directly into
the Pacific Ocean and lack significant delta areas. This region includes major agricultural areas and urban
centers and is characterized by stream flooding and slides.

South Coast Region
The South Coast hydrologic region extends up from the U.S.‐Mexico border to the Tehachapi, San
Bernardino, San Gabriel, and San Jacinto mountains. Nearly one‐third of the area is coastal plain. This
region contains major urban centers, including the counties of Los Angeles, Orange, and San Diego. Much of
the flooding is sudden and severe, resulting in massive slides, debris flows, and mudflows. Typical of the
flooding that occurs in this area are the 1969 winter storms that killed 47 and resulted in $300 million in
property damage. During these storms, an alluvial flood and debris flow on Deer Creek in San Bernardino
County killed 11.

Sacramento River Region
The Sacramento River hydrologic region includes the northern half of the Central Valley. The Sacramento
River drains through the Sacramento‐San Joaquin Delta. The region is bounded by the Sierra‐Nevada
Mountains, Coast Range, Cascade Range, and Trinity Mountains. This is a major agricultural area, with the
Sacramento metropolitan area comprising the largest concentration of population. Flooding in this region
is predominantly caused by runoff from either major winter storm events or snowmelt. While massive dams
and levee systems have significantly reduced this region’s historic flood problems, the area remains
vulnerable to flooding along small streams due to levee failures and in urban drain areas dependent upon
pumping stations. This region includes portions of the Sacramento‐San Joaquin Delta (see Chapter 6,
Section 6.1).
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MAP 5.U: Natural Hydrologic Regions
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San Joaquin River Region
The San Joaquin hydrologic region encompasses the middle portion of the Central Valley bounded by the
Sierra Nevada Mountains, Coast Range, divided between the American and Consumnes river watersheds,
and divided between the San Joaquin and Kings river watersheds. The region also includes portions of the
Sacramento‐San Joaquin Delta, although that area is described separately in this SHMP. Although
predominantly agricultural, this region has experienced increased urbanization in recent years and is
subject to flooding from winter storm events and snowmelt.

Tulare Lake Region
The Tulare Lake hydrologic region comprises the extreme southern portion of the Central Valley. It is
defined by the Sierra Nevada Mountains; divide between the San Joaquin and Kings rivers, the Coast Range,
and the Tehachapi Mountains. The Kaweah, Tule, Kern, and Kings rivers all historically drained into the
Tulare Lakebed. Through the late 1800s, Tulare Lake was of substantial size during wet periods, although its
level fluctuated. A number of small reclamation districts were established in the area in the early 1900s
that, over the years, built levees and reclaimed the more‐than‐200,000‐acre lakebed for agriculture.
Though now predominantly agricultural, this region contains the urban centers of Fresno, Bakersfield,
Visalia and Hanford. It is subject to flooding from winter storms and snow runoff.

North Lahontan Region
The North Lahontan hydrologic region lies in the extreme northeast portion of the state. It is bounded by
the Sierra Nevada, Cascade, and Warner mountain ranges on the west and the Nevada border on the east
and runs south to Bridgeport in Mono County. Lake Tahoe is located in the center of the region. All streams
in the region terminate in lakes or playas because they have no outlet to the ocean. This region is sparsely
settled with the exceptions of the communities around Lake Tahoe and the City of Susanville. It experiences
flooding from winter rainstorms, snowmelt, and intense late spring and early fall thunderstorms.

South Lahontan Region
The South Lahontan hydrologic region is nestled between the Sierra Nevada, San Bernardino, and San
Gabriel Mountains, Nevada state line, Mono Lake Valley, and Northern Colorado Desert. Despite its
generally dry conditions, this sparsely populated region experiences periodic winter storms and
thunderstorms that often result in flash floods. Under storm conditions, the region’s generally dry stream
systems pose a significant threat. The Mojave River runs through three growing San Bernardino county
communities: Hesperia, Victorville, and Barstow. The desert community of Hesperia is located at the base of
an alluvial fan that forms the headwaters for the Mojave River. This area experiences significant flood
damage during both winter storms and summer monsoon events.

Colorado River‐Desert Region
The dominant hydrologic features of this region are the Colorado River, which forms its eastern boundary,
and the Salton Sea, which lies just shy of its western boundary. The region is marked by the San Bernardino
and San Jacinto mountains. The region is also bounded by the U.S.‐Mexico border to the south and the
South Lahontan region to the north. This is a mostly sparsely populated agricultural region that experiences
irregular flooding. However, both common winter storm events and tropical flows from Mexico’s Pacific
Coast can bring massive rainstorms and flash floods. During the summer months, monsoonal flows come up
over the mainland of Mexico.
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5.3.2.1 PAST FLOOD DISASTERS
From February 1954 to April 2011 the state has had 32 state‐proclaimed flood emergencies and 49 federally
declared flood disasters. Since 1992, every county in California was declared a federal disaster area at least
once for a flooding event (see Table 5.R).
Table 5.R: Flood Disasters Since 1992 (as of July 2010)
Disaster #
935‐DR‐CA
979‐DR‐CA
1044‐DR‐CA
1046‐DR‐CA
1155‐DR‐CA
1203‐DR‐CA
1498‐DR‐CA
1529‐DR‐CA
1577‐DR‐CA
1585‐DR‐CA
1628‐DR‐CA
1646‐DR‐CA
1884‐DR‐CA

Date
Feb‐92
Jan‐93
Jan‐95
Feb‐95
Jan‐97
Feb‐98
Jun‐03
Jun‐04
Feb‐05
Apr‐05
Feb‐06
Jun‐06
Mar‐10

Scope (# of Counties)
6
25
45
57
48
40
2
1
8
7
40
16
6

# of Deaths
5
20
11
17
8
17
16
0
24
0
5
1
0

1952‐DR‐CA

Dec‐10

12

**

Damage in $
$123.2 million
$600 million
$741.4 million
$1.1 billion
$1.8 billion
$550 million
‐‐a
$57 million
$573.1 million
$198.7 million
$327.8 million
$129.5 million
Preliminary Damage
Estimate: $50 million
**

Source: Cal OES Origins and Development ‐ A Chronology 1917‐2010; Cal OES After Action Reports; FEMA: California Disaster History
(http://www.fema.gov/disasters/grid/state‐tribal‐government/77?field_disaster_type_term_tid_1=All)
a
DR‐1428, 2003 Southern California Fires, caused the elimination of vegetation securing soils to the hillsides. In December 2003, mild
flooding caused mudflows and landslides killing 16 people. The costs of the flood damages were not segregated from the fire damages.
** Figures pending

Continued on next page
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MAP 5.V: State and Federal Declared Flood Disasters, 1950‐December 2012

Map 5.V shows the distribution of floods leading to disaster declarations from 1950 to 2009. Counties with
21 or more declared disasters during this period include Los Angeles, Riverside, San Bernardino, and San
Diego in Southern California; Contra Costa, San Mateo, and Santa Cruz in the San Francisco Bay Area; and
Humboldt and Mendocino counties in Northern California.
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5.3.3 ASSESSMENT OF STATE FLOOD VULNERABILITY AND POTENTIAL LOSSES
This section discusses statewide vulnerability of areas susceptible to flooding. It provides an overview of
state vulnerability and potential losses to flood hazards and reviews progress with respect to Repetitive
Loss Communities, as well as state‐owned and ‐leased buildings.
The assessment of state vulnerability to floods uses counties as the primary unit of analysis. Included are
several methods available for assessing the areas of the state that are the most vulnerable to flood hazards:




GIS risk modeling
Analysis of population in Flood Insurance rate Map (FIRM) floodplains
Analysis of damage from historic flood events

Collectively, the results of analyses can be used to establish current and future vulnerability and potential
loss with measures of space and magnitude.

5.3.3.1 ESTIMATING LOSES FROM FUTURE FLOODS
The following section identifies flood zones, affect population and potential losses.

Population in Flood Insurance Rate Map (FIRM) Floodplains
The standard references for establishing the location of flood hazards are the Flood Insurance Rate Map
(FIRM) floodplains, part of a national insurance system maintained under the National Flood Insurance
Program (NFIP), as described in Chapter 3, Section 3.1.1 and Annex 2. The FIRM maps not only identify the
flood hazard zones for insurance and floodplain management purposes, but also provide a statement of
probability of future occurrence. Map 5.W shows FEMA 100‐year and 500‐year flood zones and DWR 100‐
year, 200‐year and 500‐year flood zones.
For example, a 500‐year flood has a 0.2‐percent chance of occurring in any given year; a 100‐year flood has
a 1‐percent chance, a 50‐year flood has a 2‐percent chance, and a 10‐year flood has a 10‐percent chance of
occurrence. Although the recurrence interval represents the long‐term average period between floods of
specific magnitude, significant floods could occur at shorter intervals or even within the same year. The
FIRM maps typically identify components of the 500‐year and 100‐year floodplains.
Map 5.X shows FEMA 100‐year floodplains or areas with a 1‐percent chance of a flood that size in any given
year. High concentrations of 1‐percent annual chance flood hazard areas are shown throughout the Central
Valley, especially in the Sacramento‐San Joaquin Delta region, as well as in selected other inland regions.
(Online or download viewers can zoom in for a closer view of the information on this map.)
Flood zones are areas depicted on a FIRM map defined by FEMA according to levels of risk. Zones with a 1‐
percent annual chance of flooding are part of the Special Flood Hazard Area (SFHA) and considered to have
high risk. In communities that participate in the NFIP, mandatory flood insurance purchase requirements
apply to these zones: A, AE, A1‐30, AH, AO, AR, A99, V, and VE or V1 through 30 (see Table 5.S).
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MAP 5.W: Flood Hazard Areas in California

(Online or download viewers can zoom in for a closer view of the information on this map.)
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MAP 5.X: FEMA Flood Insurance Rate Map

(Online or download viewers can zoom in for a closer view of the information on this map.)

2013 SHMP

SECTION5.3 ‐ PAGE 206

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 5 –EARTHQUAKES, FLOODS AND WILDFIRES: RISKS AND MITIGATION
Table 5.S: FIRM Flood Zones
ZONE
A

DESCRIPTION
Area with a 1% annual chance of flooding. No depths or Base Flood Elevations (BFEs) are
shown.

AE

Base floodplain where BFEs are provided. AE Zones are now used on digital FIRMs instead of
A1‐A30 Zones.

A1 through
30

Known as numbered A Zones, these are the base floodplains in the old FIRM format where a
BFE is shown.

AH
AO
AR
A99

Area with a 1% annual chance of shallow flooding with an average depth ranging from 1 to 3
feet. BFEs are shown at selected intervals.
River or stream flood hazard area, or area with a 1% or greater chance of shallow flooding
each year, usually in the form of sheet flow with an average depth ranging from 1 to 3 feet.
Average flood depths derived from detailed analyses are shown.
Area with a temporarily increased flood risk due to the building or restoration of a flood
control system (such as a levee or a dam).
Area with a 1% annual chance of flooding protected by a federal flood control system where
construction has reached specified legal requirements. No depths or BFEs are shown.

V

Coastal area with a 1% or greater chance of flooding and an additional hazard associated
with storm waves. No BFEs are shown within these zones.

VE or
V1 through
30

Coastal area with a 1% or greater chance of flooding and an additional hazard associated
with storm waves. BFEs are shown at selected intervals.

B, C, X
D

Zones considered to have moderate to low risk of flooding, although flood insurance is
available to property owners and renters in communities that participate in the NFIP.
Area with possible but undetermined flood hazards, where no flood hazard analysis has been
conducted.

Source: http://msc.fema.gov/webapp/wcs/stores/servlet/FemaWelcomeView?storeId=10001&catalogId=10001&langId=‐1

Studies comparing 2000 U.S. Census data with NFIP FIRM maps found that over 5 million Californians (15
percent of total population) lived in a FIRM floodplain and nearly 2 million (5.8 percent of total population)
lived in the 100‐year floodplain. Based on these studies, California would normally expect approximately
20,000 people per year to be affected by 1 percent and 0.2 percent annual flooding; however, the state’s
flood risk is not evenly distributed. Approximately 84 percent of the 5 million Californians living in a FIRM
floodplain were in 13 counties having 100,000 or more people within 100‐year and 500‐year FIRM
floodplains (see Table 5.T). In 2000, the leader by far was Orange County, with close to 1.4 million people at
risk. These numbers may shift somewhat with the 2010 Census.
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Table 5.T: Counties with 100,000+ People Living in FIRM Floodplains, 2000
County
Orange
Sacramento
Los Angeles
Santa Clara
Riverside
San Joaquin
Fresno
Monterey
San Bernardino
Ventura
San Diego
Tulare
Alameda

Total Population in FIRM Zone
1,384,403
490,014
390,305
304,511
295,081
287,742
205,235
198,283
196,945
187,179
181,757
154,184
103,162

Source: U.S. Census; FEMA

It should be noted that FIRM maps do not provide full coverage of the state and contain inaccuracies due to
changes in development and infrastructure since the original surveying. The federal government started
regulatory floodplain mapping on a nationwide basis in the late 1960s. FEMA has mapped a portion of
California, but has substantial areas yet to map, subject to growth. Meanwhile, efforts have been under
way to update some FIRM maps in the state through FEMA’s new Risk MAP (Mapping, Assessment and
Planning) Strategy. http://www.fema.gov/plan/ffmm.shtm
Cal OES swift water rescue crews are activated

Source: Cal OES

The maps on the following page were produced as part of the California Flood Futures Report (discussed in
more detail in Section 5.3.5.5). One of five Californians lives in a floodplain (500‐year flood). All counties
have populations exposed to flooding (See Map 5.Y). The Statewide value of structures and contents at‐risk
from a 500‐year flood event is more than $575 billion, distributed over all regions. Los Angeles, Orange and
Santa Clara Counties lead the statistics with more than 500,000 persons and structures and contents worth
more than $70 billion exposed to flooding (see Map 5.Z).
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MAP 5.Y: Population Exposed to 500‐Year Flooding in California by Hydrogeologic Region

Source: California’s Flood Future, public review draft March 2013)

MAP 5.Z: Structures Exposed to 500‐Year Flooding In California by Hydrogeologic Region

Source: California’s Flood Future, public review draft March 2013)
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5.3.3.2 ESTIMATING FLOOD LOSSES TO STATE‐OWNED AND LEASED BUILDINGS
Given the size and complexity of California’s economy and infrastructure, the challenge of estimating
potential dollar losses for state‐owned facilities is substantial. As discussed in Section 5.2.3, there are over
20,000 state‐owned structures in California, plus several thousand state‐leased buildings, with lease terms
varying in length. Table 5.U identifies a total risk exposure of $11.62 billion for buildings in areas potentially
subject to the 100‐Year Flood (Zone A). These figures tend to overstate potential losses from this hazard for
two fundamental reasons: 1) flood events are centered within one region or another, and 2) only a very
small portion of the inventory within a region affected by heavy flooding would suffer substantial
permanent damage.
Table 5.U: Potential Loss of State Facilities from Flood Hazards

FIRM 100 (Zone A)

FIRM 500 (Zone X)

State Ownership
Status
Own
Lease
Total
Own
Lease
Total

Number of
Buildings
1,671
433
2,104
609
218
827

Square Feet
27,553,251
5,657,268
33,210,519
5,665,724
1,759,612
7,425,336

$ at Risk (billions)
9.64
1.98
11.62
1.98
0.62
2.60

Source: Department of General Services, Cal OES

(Continued on next page)
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MAP 5.AA: State‐Owned Buildings in Higher Flood Hazard Areas

Map 5.AA shows general locations of state‐owned buildings in relation to the 1‐percent Special Flood
Hazard Area (SFHA) portion of the 100‐year floodplain areas. Altogether there are over 800 structures with
over 4 million square feet within these areas. (Online or download viewers can zoom in for a closer view of
the information on this map.)
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5.3.4 ASSESSMENT OF LOCAL FLOOD VULNERABILITY AND POTENTIAL LOSSES
This section addresses local flood hazard vulnerability and potential losses based on estimates provided in
local risk assessments, comparing those with findings of the state risk exposure findings presented in the
GIS analysis in Section 5.1.1 of this chapter.

5.3.4.1 FLOOD VULNERABILITY AND MITIGATION
Analysis of Damage from Historic Flood Events
Damage data from California’s historic flood events are useful for characterizing flood risk and identifying
areas that probability‐based assessments such as FIRM floodplains may miss. According to a study of
population living in floodplains as of 1998, a majority of NFIP flood loss claims occur during flood events
that do not rise to the level of a federal disaster declaration. Thus, the extent of flood disaster declarations
is not a complete measure of vulnerability.
Robert's Island, San Joaquin County, 1996‐97
A home that was required to meet Design Flood Elevation Level

Source: Cal OES
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Table 5.V provides a summary analysis of historic Individual Assistance (IA) and Public Assistance (PA)
damage claims and Repetitive Loss (RL) payments from 1992 to 2002.
Table 5.V: Individual Assistance (IA), Public Assistance (PA), and
Repetitive Loss (RL) Analysis
Assistance Type
IA: County with greatest number of damage locations
(accounts for 45% of total state dollar damage claims)
PA: Counties with greatest dollar damage claims
(accounts for 50% of total state dollar damage claims)

RL: County with greatest dollar payments (accounts for 34% of total state dollar
payments)

County
Los Angeles
Los Angeles
Santa Barbara
Monterey
Ventura
Orange
San Mateo
Santa Clara
Alameda
Sonoma
Sonoma

Source: FEMA; Cal OES

Repetitive Loss Communities
Areas flooded in the past continue to be inundated repeatedly. The repetitive nature of flood damage
causes the greatest concern. FEMA, in coordination with the state, identifies California’s top Repetitive Loss
(RL) Communities. Repetitive Loss Communities in California account for nearly $171 million in total
payments, representing 8,019 losses on 2,903 properties throughout the state.
The top 10 Repetitive Loss Communities account for over $103 million in total payments, or 60 percent of
total payments for Repetitive Loss Communities in the state. Sonoma County is the top‐ranking community
in California, accounting for more than 52 percent of the total top ten repetitive losses. In order of losses,
the top 10 are:











Sonoma County
City of Malibu
City of Los Angeles
Sacramento County
Lake County
Monterey County
Marin County
Santa Cruz County
City of Napa
Ventura County

The comparison of Repetitive Loss Communities in 2010 with Repetitive Loss Communities in 2013 shows a
generally steady pattern, with relatively few changes in the top 10. For details about the top 10 Repetitive
Loss Communities, see Appendix P.
Most of the historic damage reported in Table 5.V occurred in nine counties. Of these three —Santa
Barbara, San Mateo, and Sonoma — are not shown as high risk on FIRM floodplain maps.
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5.3.4.2 LOCAL HAZARD MITIGATION PLAN HAZARD RATINGS
An important source of local perceptions regarding vulnerability to flood threats is found in the collection of
over 300 FEMA‐approved Local Hazard Mitigation Plans (LHMPs) adopted by cities, counties, and special
districts as of May 2013. The most significant hazards reported in this review are earthquakes, floods, and
wildfires—the three primary hazards also identified on a statewide basis by the 2013 SHMP. Including these
three primary hazards, LHMPs identified a total of 58 distinct local hazards.
Map 5.Y summarizes relative ratings of flood hazards in the 2013 review of LHMPs. Displayed are
predominant flood hazard ratings shown as high (red), medium (orange), and low (yellow) rankings
reflecting ratings given by at least 51 percent of the jurisdictions with LHMPs within each county. Counties
shown without color represent either jurisdictions not having FEMA‐approved LHMPs or counties where
data are missing or problematic.
For a detailed evaluation of LHMPs approved as of May 2013, see Annex 5, California Local Hazard
Mitigation Plan Status Report.

Implications for Local Loss Potential
Local hazard rankings are highly variable, responding to a wide variety of very specific local conditions. Each
county has its own set of variables conditioning flood loss potential within its cities and unincorporated
area. Descriptions of loss potential are very specific within individual LHMPs and are not consistently drawn
up between plans, nor is there even coverage of all cities and unincorporated areas. Such variability will
diminish as more cities and counties prepare LHMPs and greater standardization enables comparability of
local data with statewide data.

Comparison with Statewide Vulnerability
Map 5.Y reveals that most LHMPs reviewed in 2013 in Southern California, San Francisco Bay Area, and
some Central Valley area counties rated floods high in their hazard rankings. This is consistent overall with
the patterns of flood hazards and population/social vulnerability patterns identified previously in Section
5.1.1.
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MAP 5.BB: Flood Hazard Ranking in Local Hazard Mitigation Plans

Source: Cal OES

Map 5.BB identifies flood hazards as being a predominant concern in the 2013 LHMP review for most
Southern California and San Francisco Bay Area counties with approved LHMPs, and some Central Valley
and eastern Sierra counties.
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5.3.5 CURRENT FLOOD HAZARD MITIGATION EFFORTS
5.3.5.1 LEGISLATION
Progress Summary 5.N: New Flood Laws
Progress as of 2013: In the latter part of 2007, the California Legislature passed and the Governor signed
five interrelated bills (flood legislation) aimed at addressing the problems of flood protection and liability
and helping direct use of the bond funds. These were Senate Bills (SB) 5 and 17, and Assembly Bills (AB) 5,
70, and 156. A sixth bill passed in 2007, AB 162, requires additional consideration of flood risk in local land
use planning throughout California.
These bills, effective January 1, 2008, collectively outline a comprehensive approach to improving flood
management at the state and local levels, with elements to address both the chance of flooding and the
consequences when flooding does occur. These new laws are intended to improve local land use and other
planning decisions by strengthening the link between land use and flood management. The laws contain
requirements and considerations that outline a comprehensive approach to improving flood management
at the state and local levels.
Since 2007, multiple bills were passed by the State legislature to clarify certain aspects of the 2007
legislation relative to urban level of flood protection requirements in the Sacramento‐San Joaquin Valley.
These bills included AB 1965 of 2009, SB 1070 of 2010, and SB 200 and SB 1278 and AB 1965 of 2012. AB
1165 amended the definition of adequate progress for urban level of flood protection applications and SB
1070 clarified the geographic boundaries of the Sacramento‐San Joaquin Valley. SB 200 extended the state
cost‐share for the Delta levee maintenance program at “up to 75 percent” of the costs in excess of $1,000
per levee mile.
SB 1278 and AB 1965 revised the definition of urban level of flood protection and modified the dates and
timeframes for general plan and zoning ordinance updates established in SB 5.
The flood legislation is intended to address a number of problems, and the underlying causes of those
problems, associated with flood management in the state. These include flood control system deficiencies,
the availability of flood risk information, and links between land use planning and flood management. Key
initiatives include the following:
Plans to Address Flood Control System Deficiencies in Central Valley
Much of the existing flood management system in the Central Valley is made up of a complex, integrated
system of levees, channel improvements, bypasses, and related facilities. Rapid development and land use
changes in the Central Valley have exposed deficiencies in this flood management system. Over time,
historically agricultural lands and rural communities have been, and continue to be, converted to densely
populated residential and urban centers. Facilities originally constructed to reclaim and reduce flooding on
agricultural lands may provide inadequate protection for these urban and urbanizing areas, even if
improvements are made to meet minimum federal standards. Further, while levees and other facilities may
decrease the frequency of flooding, they do not offer complete protection from flooding.
The Central Valley Flood Protection Act, enacted by SB 5, seeks to address these problems by directing the
California Department of Water Resources (DWR) and the Central Valley Flood Protection Board to prepare
and adopt a Central Valley Flood Protection Plan (CVFPP) by mid‐2012. The CVFPP was adopted by the
Central Valley Protection Board on June 2012 and recommends a State System‐wide Investment Approach
to improving flood management in the Central Valley.
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The flood legislation establishes the 200‐year flood event (flood with a 1‐in‐200 chance of occurring in any
year) as the minimum level of flood protection to be provided in urban and urbanizing areas in the
Sacramento‐San Joaquin Valley. The flood legislation also limits the state’s liability for developing and
adopting the CVFPP beyond the scope of the existing state Plan of Flood Control.
Updated Information on Flood Risk
Cities and counties throughout the state rely upon federal floodplain information when approving
developments. However, information available is often out‐of‐date and may not provide sufficient
information to characterize the potential flood risk. The primary purpose of federal flood standards
provided by the Federal Emergency Management Agency (FEMA) is to establish a basis for requiring flood
insurance for participating communities. These federal maps are being updated through FEMA’s Risk MAP,
a new program designed to better convey flood risk, promote risk awareness and stimulate loss reduction
through mitigation.
Meanwhile, in California various flood risk management initiatives are under way. California Water Code
Section 8612 requires the DWR to develop and the California Flood Protection Board to adopt a schedule
for mapping flood risk areas in the Central Valley (Sacramento River and San Joaquin River drainages).
Water Code Section 9130 requires DWR to prepare levee flood protection zone (LFPZ) maps. Also, as
required by Water Code Section 9121, DWR has provided yearly flood risk notices to owners of property in
a LFPZ since September 2010.
Land Use Planning and Management to Consider Flood Risk
Linking land use decisions to flood risk estimates comprises another element of protecting lives and
property in the Central Valley. Federal, state, and local agencies may construct and operate flood protection
facilities to reduce flood risks, but some amount of flood risk will nevertheless remain for those who choose
to reside in floodplains. Improving flood risk awareness will help ensure that Californians make careful
choices when deciding whether to live in Central Valley floodplains, and if so, whether to prepare for
flooding and/or maintain flood insurance.
The flood legislation sets deadlines for cities and counties in the Central Valley to amend their general plans
and zoning ordinances. With the passage of SB 1278 and AB 1965, cities and counties in the Sacramento‐
San Joaquin Valley have up to 24 months to amend their general plans after DWR releases informational
200‐year floodplain maps for urban areas protected by the State Plan of Flood Control (SPFC). These maps
are specifically intended to assist cities and counties in their determinations relating to urban level of flood
protection. The maps will include data on flood depths in urban areas in the event of SPFC levee failures.
DWR is required to make the maps available to the public on or before July 2, 2013.
The flood legislation also links flood liability with local planning decisions. As of January 1, 2008, cities and
counties now share flood liability with the state in the case of litigation over unreasonably approved new
development on previously undeveloped areas. This does not apply when the city or county has amended
its general plan and zoning and otherwise makes land use decisions consistent with the CVFPP.
DWR has prepared three documents to inform the public and assist local governments with implementation
of the legislative requirements:
DWR‘s 2007 California Flood Legislation Summary
DWR presents this booklet to provide the public with a better understanding of the roles of government
agencies in its implementation and the responsibilities placed on those agencies. This booklet can be found
at: http://www.water.ca.gov/legislation/2007‐summary.pdf
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DWR’s 2007 California Flood Legislation Companion Reference
This document is intended to be a companion to the 2007 Flood Legislation Summary. This document
provides a listing of the code sections referenced in the flood legislation, including amendments and
deletions. In order to illustrate the content of the flood legislation in a straightforward manner, this
document has grouped the bill text by the code that it modifies. Therefore, the document is broken up into
four groupings; Pertinent Government Code Sections, Pertinent Health and Safety Code Sections, Pertinent
Public Resources Code Sections, and Pertinent Water Code Sections. This booklet can be found at:
http://www.water.ca.gov/legislation/2007‐reference.pdf
Local Land Use Planning: Handbook for Communities Implementing Flood Legislation ‐ October 2010
This guidance handbook is an important element in the multi‐faceted FloodSAFE initiative which California
established in 2006. As noted earlier, in 2007, the California legislature passed and the Governor signed six
flood bills aimed at addressing the problems of flood protection and flood risk management in California.
DWR has prepared a guidance document that describes the new legislative requirements that affect city
and county local planning responsibilities such as general plans, zoning ordinances, development
agreements, tentative maps, and other actions. The document entitled “Implementing California Flood
Legislation into Local Land Use Planning: A Handbook for Local Communities” is intended to assist cities
and counties to comply with the new legislation by:





Identifying the new code requirements
Noting additional factors and actions that jurisdictions should consider
Highlighting the schedule for compliance
Directing where jurisdictions can obtain information and assistance

Some of the requirements of the 2007 flood risk management legislation apply statewide, with additional
provisions applicable to lands within the Sacramento‐San Joaquin Valley and others applicable to lands
within the Sacramento‐San Joaquin Drainage District. This handbook can be found at:
www.water.ca.gov/LocalFloodRiskPlanning/
For additional information regarding specific provisions of the aforementioned legislation, see Annex 2,
Guide to California Hazard Mitigation, Laws, Policies, and Institutions.

5.3.5.2 HAZARD ASSESSMENT
Best Available Maps
As part of the Best Available Mapping (BAM) project, DWR is collecting and compiling the best available
floodplain maps statewide to make them digitally available to the public. These 100‐, 200‐ and 500‐ year
floodplain maps are available on a statewide basis for all counties in order to communicate flood risk
hazards to property owners, flood risk managers, and land use planners. Through providing these maps in a
user friendly format, DWR strives to facilitate better and more informed local and statewide planning
decisions. This current statewide BAM effort builds upon previous efforts, directed by Senate Bill 5 (2007)
to develop maps for California’s communities depicting 100‐ and 200‐ year floodplains for areas located
within the Sacramento‐San Joaquin Valley watershed based on data sets from DWR, Federal Emergency
Management Agency, US Army Corp of Engineers, and regional studies. This is the first time in California
that a compilation of flood maps from these agencies has been made available to the public. The 100‐, 200‐,
and 500‐year floodplains are displayed on a DWR web viewer at http://gis.bam.water.ca.gov/bam/

2013 SHMP

SECTION5.3 ‐ PAGE 218

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 5 –EARTHQUAKES, FLOODS AND WILDFIRES: RISKS AND MITIGATION
Progress Summary 5.O: Senate Bill 1278 ‐ 200‐Year Floodplain Maps and General Plan Amendments
Progress as of 2013: As mandated by Senate Bill (SB) 1278 (2012), the Department of Water Resources
(DWR) developed and released 200‐year informational floodplain maps for 10 urban communities within
the Sacramento‐San Joaquin Valley. The development of the maps met the legislative deadline of July 2,
2013. The maps provide information on the water surface elevation of flooding in urban areas in the event
of failure of the State Plan Flood Control (SPFC) facilities during a 200‐year event.
The 10 urban communities are the following:
•
Chico
•
Yuba City and Marysville
•
Woodland and Davis
•
Merced
••
Sacramento Metropolitan Area (Sacramento and West Sacramento)
Stockton Metropolitan Area (Stockton and Lathrop)
SB 1278 also extended the date for cities and counties to amend their general plans and zoning ordinances.
General Plans must be amended no later than July 2, 2015. The general plan amendments must include
data and analysis contained in the 2012 Central Valley Flood Protection Plan (CVFPP), including the location
of the facilities of the SPFC and locations of real property protected by those facilities. Additionally, general
plans must include the locations of flood hazard zones mapped by the Federal Emergency Management
Agency (FEMA) and flood hazard locations mapped by local flood agencies or flood districts. Cities and
counties have an additional 12 months after their general plan amendments ( or until July 2, 2016) to
update their zoning ordinances to be consistent with the general plan amendments.
After these amendments (to be completed no later than July 2, 2016), cities and counties will be required to
make findings related to an urban level of flood protection as stipulated in California Government Code
Sections 65865.5, 65962, and 66474.5, using criteria consistent with, or developed by, DWR. DWR is
currently developing criteria in collaboration with cities, counties, other state entities, federal agencies, and
associated professional organizations to address public comments and the recent passing of this legislation.
DWR is also developing guidance to help cities and counties in the Sacramento‐San Joaquin Valley comply
with the SB 1278 General Plan amendments requirements. The guidance will identify the CVFPP data and
analysis that must be incorporated into the general plan amendments, as well as model language to help
cities and counties address goals, policies, and objectives for flood risk management planning. It is
anticipated that the general plan guidance information will be completed by late 2013. For more
information visit: http://www.water.ca.gov/floodsafe/urbancriteria

5.3.5.3 CODES AND STANDARDS
California Building Standards Code Update Project Submittal Narrative
This narrative document is intended to provide clarity on the DWR California Building Standards Code
update documents dated June 2009. The proposed code update was divided into three documents based
upon occupancy groups and DWR’s intention to submit as mandatory or voluntary code requirements.
Specifically, these code update documents are proposed to affect:




Educational Occupancy, Group E (with Mandatory Requirements)
Residential Occupancy, Group R‐3 and R‐3.1 (with Mandatory Requirements)
Residential Occupancy, Group R‐1, R‐2, and R‐4 and Institutional Occupancy, Group I (with Voluntary
Requirements)
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A description of this effort can be found at:
http://www.water.ca.gov/floodmgmt/lrafmo/fmb/fas/specialprojects/bldgcode/
The proposed code language and the accompanying narrative can be found at:
http://www.water.ca.gov/floodmgmt/lrafmo/fmb/fas/specialprojects/bldgcode/Apr2009meetings.cfm

5.3.5.4 PARTICIPATION IN NATIONAL FLOOD INSURANCE PROGRAM (NFIP)
U.S. Congress established the National Flood Insurance Program (NFIP) with the passage of the National
Flood Insurance Act of 1968. The NFIP is a program administered by the Federal Emergency Management
Agency (FEMA) enabling property owners in participating communities to purchase insurance as protection
against flood losses in exchange for state and community floodplain management regulations that reduce
future flood damages. In California, approximately 99 percent of California communities participate in the
NFIP. For broader training, DWR provides statewide NFIP workshops annually. More information on DWR’s
management of California’s NFIP and Community Rating System (CRS) can be found at:
http://www.water.ca.gov/floodmgmt/lrafmo/fmb/fas/nfip/
Currently there are 524 NFIP‐participating communities throughout the state. With 255,378 flood
insurance policies, California has the fourth largest policy count nationwide. Among other activities, the
DWR provides the following services in support of the NFIP:












Provides technical assistance, guidance, and NFIP training to local communities, other NFIP
stakeholders, and federal and state agencies
Acts as a resource for flood maps, technical data, and other general NFIP information
Assists local floodplain administrators in maintaining community compliance and wise land use
decision‐making
Supports the Community Rating System and provides guidance and opportunities for communities to
join and increase their participation
Participates as an active partner in FEMA’s Risk MAP Program
Provides assistance to local communities and state agencies on FEMA grants
Writes and edits white papers addressing floodplain management and other NFIP topics
Provides assistance to the Cal OES and local communities on Local Hazard Mitigation Plans, general
plans, and emergency management plans
Pursues leadership roles and actively participates in national, state, and local Floodplain Management
Associations and organizations
Coordinates with state and local agencies on flood management issues statewide
Provides pre‐ and post‐disaster support to federal, state, and local agencies, and the general public54

Community Rating System Participation
The Community Rating System (CRS), part of the National Flood Insurance Program (NFIP), is a voluntary
incentive program that recognizes and encourages community floodplain management activities that
exceed the minimum NFIP requirements. This is done by providing flood insurance premium discounts to
property owners in communities participating in the CRS program. Credit points are earned for a wide
range of local floodplain management activities; the total number of points determines the amount of flood
insurance premium discounts to policyholders.
The CRS provides Uniform Minimum Credit (UMC) for certain state laws, regulations, and standards that
support floodplain management within the state and have proven effective in reducing flood damage.
Based on the 2013 CRS Coordinator’s Manual, California communities may be eligible for as many as 700
credits depending on their location, level of participation, and compliance with state initiatives.
54

Five‐Year Floodplain Management Strategic Plan 2009‐2013
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Communities with a current CRS ranking of 10 need a total of 500 credits to reduce their CRS ranking to 9,
resulting in a 5% reduction in their community’s NFIP insurance premiums. Examples of state programs
that qualify for UMC include: California Building Standards Code, State Dam Safety, Hazard Disclosure
Requirements, Stormwater Management Requirements, Floodplain Mapping, State Levee Inspections, State
Model Ordinances, and State sponsored Outreach Projects. Additional details about the UMC criteria and
verification process can be found at the following link:
http://crsresources.org/files/200/umc/california_umc_august_2013.pdf
In California, there are 173,922 flood insurance policies in CRS communities, representing a total of
$124,209,085 in premiums paid by policyholders who realize $14,995,861 in savings from their
communities’ participation in the CRS. The City of Roseville in Placer County has the distinction of being the
only community in the United States to achieve a CRS Class 1, thus entitling policyholders to a 45‐percent
reduction in flood insurance premiums for properties located in special flood hazard area.
Of the top California Repetitive Loss (RL) communities, fewer than half participate in the CRS program. The
state encourages all RL communities to participate in the CRS program. Although only 14 percent of the
California NFIP‐participating communities are also enrolled in the CRS program, this accounts for more than
55 percent of the California NFIP policy base.
For a list of California communities participating in the CRS program, see:
http://www.fema.gov/business/nfip/crs.shtm and click on the “Community Rating System (CRS)
Communities and their Classes” link.
Progress Summary 5.P: CRS Coordinator’s Manual Update
Progress as of 2013: The 2013 CRS Coordinators’ Manual was approved by the Office of Management and
Budget for implementation by FEMA beginning on April 1, 2013.
At its first cycle verification visit after April 1, 2013, each participating CRS community will need to meet the
new prerequisites and credit criteria set out in the 2013 CRS Coordinator’s Manual. No new requirements
(including annual recertification requirements) will take effect until the ISO/CRS Specialists review them
one‐on‐one with the community at the next cycle visit. As with all verification visits, the ISO/CRS Specialists
will work with communities on items needed for credit verification (documentation), and to identify
additional activities for which the community may not have been receiving credit.
The new Coordinator’s Manual will affect each CRS community differently. Some communities will see an
increase in credit for their existing activities. For example, there will be more credit for Activity 420 (Open
Space Preservation). Other communities will see a decrease in credit for certain activities. For example, the
credit points provided for Activity 320 (Map Information Service) are being reduced. Webinars providing
more details about the Coordinator’s Manual and about certain activities are being planned and will be
announced through this newsletter in the coming months. In addition, more informational materials will be
added to the CRS resources website. These postings will be listed in this newsletter.
The new CRS Coordinators’ Manual is available for download at http://crsresources.org/manual
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Strategy for Mitigating Severe Repetitive Loss Properties
The Flood Insurance Reform Act of 2004 provided a new opportunity for state governments to mitigate the
most flood‐prone properties by creating the Severe Repetitive Loss (SRL) Pilot Program. In order to qualify
for the SRL program, the properties must meet the following criteria based on paid flood losses since 1978:


Four or more separate claim payments of more than $5,000 each (building and/or contents) and the
cumulative amount of such claims payments exceeds $20,000

Or
 Two or more claim payments (building payments only) where the total exceeds the current market
value of the property
At least two of the referenced claims must have occurred within any 10‐year period and must be greater
than 10 days apart.
(On July 6, 2012, President Obama signed the Biggert‐Waters Flood Insurance Reform Act of 2012, which
combined the SRL funding into the FMA program, and created a combined National Flood Mitigation Fund.
This resulted in administrative changes to how SRL projects are funded as described in the following section.)

Flood Insurance Reform Act of 2012
The Flood Insurance Reform Act, also known as the Biggert‐Waters Insurance Reform Act, was passed by
Congress in 2012 contains many reforms and changes in the areas of flood insurance and flood mitigation
with the goal of making the National Flood Insurance Program more sustainable and more financially sound
over the long term. Some aspects of the law are already implemented and other changes will occur in the
coming months of 2013. The new law is intended to create a better reinsurance fund to more accurately
reflect risk by eliminating subsidized rates and discounts which are no longer sustainable. The Act
combined SLR funding into the FMA program, and created a combined National Flood Mitigation Fund.
The Biggert‐Waters Act has substantial impacts on the administration of the NFIP through individual states;
among other things combining flood mitigation assistance, severe repetitive loss and repetitive flood claims
procedures as well as adding elevation, relocation or flood proofing of utilities as allowed mitigation
activities. The impacts of these changes are currently being studied by Cal OES.
For an overview of the Biggert‐Waters Insurance Reform Act please visit: http://www.fema.gov/flood‐
insurance‐reform‐act‐2012
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5.3.5.5 PLANS AND PROGRAMS
Progress Summary 5.Q: Statewide Flood Management
Progress as of 2013: Major new progress in statewide floodplain management is reflected in the following
significant initiatives
FloodSAFE Initiative
Following the passage of Propositions 1E and 84 in 2006, the Department of Water Resources (DWR)
established FloodSAFE California (FloodSAFE). FloodSAFE is a long‐term strategic initiative developed to
reduce flood risk in California. It is designed with the recognition that addressing risks of flood damage
statewide will take decades. FloodSAFE is also an important component of DWRs Integrated Water
Management (IWM) Initiative, which is designed to achieve a sustainable, robust, and resilient flood and
water management system for the benefit of all Californians.
FloodSAFE has established specific principles to guide its program implementation. These principles include:






Promoting integrated multi‐benefit programs
Approaching flood risk management on a system wide basis
Investing first where the flood risk is highest
Promoting integration of land use planning in flood management
Incorporating ecosystem enhancement, environmental stewardship, and conservation strategy into
flood management

During its first phase (2007 to 2012), FloodSAFE implemented various flood risk reduction programs that
have improved the level of flood protection for more than three million Californians. In the next phase,
FloodSAFE will continue to implement flood risks reduction within the broader context of an integrated
water management vision for sustainable multi‐benefit integrated flood management that improves public
safety, protects and enhances environmental and cultural resources, and supports economic growth by
reducing flood risks.
More information on FloodSAFE can be found at:
http://www.water.ca.gov/floodsafe
Flood Risk Notification Program
The Flood Risk Notification Program (FRN) was established due to Water Code Section 9121 and is part of
DWR’s FloodSAFE California Initiative. The program’s key goal is to increase flood risk awareness by
effectively communicating that risk to individual property owners, the public, and local, state, and federal
agencies. FRN will achieve this goal by:






Sending out an annual notice to property owners whose property is at risk of flooding.
Maintaining accurate Levee Flood Protection Zone (LFPZ) maps and an associated parcel information
database.
Providing people with useful ways to assess risk and reduce flood loss.
Establishing outreach and educational projects with public involvement.
Expanding its interactive Flood Risk Notification website. Collaborating with federal agencies, local
agencies, and communities.

In September 2010, DWR provided the first annual written notice of flood risks to each landowner whose
property is protected by State Plan of Flood Control levees and is within a Levee Flood Protection Zone. The
notice informs recipients of their property’s potential flood risks and potential sources of flooding, and
offers flood emergency planning and preparedness tips. An LFPZ web viewer was developed to assist the
municipalities and landowners are notified of requirements to satisfy Water Code 9121. The web viewer
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allows property owners to view their property location on the LFPZ map and tends to receive the most visits
when notices are sent. There were over 4,000 hits on the web viewer in the month of September 2012
(month when notices are sent). More information about the FRN program and the LFPZ web viewer can be
found at:
http://www.water.ca.gov/floodmgmt/lrafmo/fmb/fas/risknotification/
California’s Flood Future
In 2013, DWR and the U.S. Army Corps of Engineers published the report, “California’s Flood Future” (CFF)
to look at statewide exposure to flood risk and to identify and address the barriers to improved flood
management. The publication was guided by three principles:




Floods cannot be entirely prevented, but flood management seeks to reduce the risk and consequence
of flooding.
Multiple‐benefit flood management from a system‐wide perspective provides the most responsible use
of public resources.
Public agencies must achieve sustainable, durable solutions for flood management, informed by flood
risk and considering climate change.

CFF includes numerous findings based on consultation with over 140 State agencies responsible for flood
management. CFF found that $50 billion in new funding is needed for currently identified projects and
more than $100 billion will be needed for additional statewide protection from a 100‐year flood. CFF
concludes with seven recommendations addressing all levels of necessary flood management. For a more
detailed discussion of CFF, see the following section. A copy of the CFF can be accessed at:
http://www.water.ca.gov/sfmp/resources/PRD_FFR_4‐3‐13MainRPT.pdf

California’s Flood Future
The California’s Flood Future Report charts a path forward to flood management success that depends
upon the following principles:






Improved information and understanding leads to enhanced public safety and other Integrated Water
Management (IWM) benefits
Flood management solutions must be developed using an IWM approach
Agencies throughout the State should strive for alignment on governance and policies for flood
management
Financial investment priorities and sustained funding must be established
California’s future depends on elected officials, stakeholders, and agencies at every level of
government working together to improve public safety, enhance environmental stewardship, and
achieve economic stability

The report points out that investment in flood management will result in savings many times greater for
future flood damages and avoid loss of life, livelihood, and ecosystems. Identified short‐term actions not
requiring additional funding are: the incorporation of flood management in land use planning; improved
planning and permitting processes; broader flood management projects (which also benefits other areas
such as the environment and water supply); and public agency outreach programs to disseminate
information on flood risks and consequences. Urgent long‐term solutions include developing stable funding
mechanisms for flood management and cooperation among public agencies to achieve efficient,
economical, and multiple‐benefit projects.
IWM is the preferred approach. It combines specific flood management, water supply, and ecosystem
actions to deliver multiple benefits. This approach promotes system flexibility and resiliency. It will require
striking a balance between sometimes competing objectives.
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CFF consulted with more than 140 of the 1,300 California public agencies responsible for flood
management. Findings obtained from those agencies include:









Different methodologies and inadequate data make risk assessment complex and costly.
Public understanding of flood risk is inadequate.
Emergency preparedness and response are not well‐funded in every region of the State.
Land use decisions may not give public safety adequate priority.
Flood management projects are not prioritized from a system wide or multiple‐benefit perspective.
Flood management responsibility is fragmented.
Complex permit requirements are obstacles to flood risk reduction.
Lack of reliable, sustained funding puts California at significant risk.

Flood risk exists in all regions of California, varying according to the terrain, weather patterns, and cultural
development of the area. The cost of reducing this risk includes managing floodwater, managing floodplain
resources to avoid floodwater, and protecting and restoring natural ecosystems. CFF research identified
flood management investment needs of more than $50 billion, including project development,
construction, operation, and maintenance costs. The value of agricultural crops subject to flood damage is
more than $7 billion, including nearly $6 billion in the Sacramento and San Joaquin River watersheds. San
Joaquin, Tulare, and Fresno Counties lead the list with more than $600 million each in crops at risk. No
county has fewer than 110 rare, listed, or endangered plant or animal species exposed to flood hazards in
500‐year floodplains.
Management of the flood risk is undertaken by a complex framework of public agencies with overlapping
and sometimes conflicting mandates. The number of agencies in a hydrologic region ranges from 23 in the
North Lahontan region to 326 in the Sacramento River region. These agencies plan, construct, operate,
and/or maintain more than 20,000 miles of levees, 1,500 dams, 1,000 debris basins, and other facilities, but
these works are still insufficient, leaving people and property at risk. CFF local agency research identified
more than 835 new flood management projects being planned or implemented.
CFF also found that $50 billion is needed in new funding for currently identified projects, including
operation and maintenance, and more than $100 billion will be needed to provide Statewide protection
from a 100‐year flood. Some factors contributing to this need are:






Existing State bond funding will be depleted by 2017.
The ability of local agencies to fund flood management projects has suffered from public opposition to
new property assessments.
The cost of operations, maintenance, and permitting for existing projects consumes a large portion of
local flood management agency budgets.
Federal interest has historically emphasized damage‐reduction benefits and placed less emphasis on
ecosystem restoration, regional economic development, and other social benefits.
Federal funding constraints have led to a lower level of USACE study and construction funding.

DWR and USACE are committed to an Integrated Water Management (IWM) approach to flood
management, and are structuring programs to support multiple‐benefit projects. IWM is a strategic
approach to planning and implementation that combines specific flood management, water supply, and
ecosystem actions to deliver multiple benefits. With IWM, there is potential access to funding sources that
may not have been available to narrowly focused projects. IWM will require unprecedented alignment and
cooperation among public agencies, tribal entities, landowners, interest‐based groups, and other
stakeholders.
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CFF concludes with seven recommendations for State and federal government assistance to reduce risk
and consequences of flooding, provide flood risk information for policymaker and public decisions, protect
ecosystems, preserve floodplain functions, deliver multiple project benefits, improve flood management
governance, identify Statewide investment priorities, and provide sufficient and stable funding for flood
management:
1.

Conduct regional flood risk assessments to help local governments make informed decisions on land
use, emergency response, ecosystem functions, and flood management projects. Strategies include
identifying standard risk evaluation methods for each region, assisting local determination of risk
reduction goals and acceptable residual risk, identifying opportunities to restore or maintain natural
systems, and assisting local assessment of impacts of climate change and sea level rise.

2.

Increase public and policymaker awareness about flood risks to engender local, State, and federal
government support for flood risk reduction actions, voter support for flood risk reduction funding, and
resident support for flood preparedness efforts. For this effort State and federal government should
provide consistent language and outreach program tools for increasing public awareness, provide
online catalogued information about flood risk programs, grants, and related topics, promote the
availability of this information, and share research data.

3.

Increase support for flood emergency preparedness, response, and recovery programs to provide
effective and comprehensive emergency preparedness, response, and recovery. State and federal
strategy will be to provide funding and support for increased coordination, develop or improve
Emergency Management Plans, conduct emergency exercises statewide, increase local participation in
flood fight training, and identify data and forecasting needs.

4.

Encourage land use planning practices that reduce the consequences of flooding to reduce risk to
people, property, and economies in floodplains. Strategies include working with land use professionals
to develop planning principles facilitating determination of flood risk, facilitating regular coordination
at all levels, and linking flood project funding to use of best floodplain management practices.

5.

Implement flood management from regional, system wide, and statewide perspectives to provide
multiple benefits through use of IWM. The approach would be to identify regional flood planning areas
consistent with watersheds, agency jurisdictions, and existing Integrated Regional Water Management
Plan funding areas. (IRWM is the application of IWM principles on a regional basis.)

6.

Increase collaboration among public agencies to foster innovative solutions, improve planning and
permitting, develop high‐value multiple‐benefit projects, and prioritize investment needs. Strategies
would be to establish regional working groups that focus on planning and implementing flood
management projects, provide funding and credit for regional planning directed toward multiple‐
benefit or watershed‐based projects, and develop a method of prioritizing and implementing flood
management investments.

7.

Establish sufficient and stable funding mechanisms to reduce flood risk, eliminate the backlog of
identified but unfunded projects, and avoid much larger future costs for flood recovery. State and
federal agencies should assess the applicability of potential funding sources, propose new funding
options, develop a catalog to improve local access to information on State and federal funding sources,
and increase funding for regionally based IWM flood management projects.

More information about the report California’s Flood Future can be found at
http://www.water.ca.gov/sfmp/resources/PRD_FFR_4‐3‐13MainRPT.pdf
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Progress Summary 5.R: Central Valley Flood Management
Progress as of 2013: During the upcoming five years, floodplain management will be affected by the
changing priorities in California government. This includes strengthened focus on the state’s flood
condition, increased liability, and deteriorating levees. In addition to FloodSAFE and legislatively mandated
activities outlined elsewhere in this section, future achievements will also focus on more education and
awareness of flood risks to local communities. This will be accomplished through additional courses and
workshops. A Comprehensive Floodplain Management Reference Manual and workshop for locals are
forthcoming. In addition, more effort in increasing the Community Rating System program participation is
being developed.
Central Valley Flood Management Planning (CVFMP)
The purpose of the Central Valley Flood Management Planning (CVFMP) Program is to develop a
sustainable, integrated flood management plan for areas protected by facilities of the state‐Federal flood
protection system in the Central Valley. The program is one of several that DWR is implementing within
FloodSAFE California to accomplish the goals of Propositions 1E and 84. The CVFMP Program will develop
and periodically update three important documents: State Plan of Flood Control Descriptive Document,
Flood Control System Status Report, and the Central Valley Flood Protection Plan (CVFPP). After the
completion of the CVFPP, the CVFMP Program will assist in the planning and coordination of major
implementation actions of the 2012 CVFPP including the State‐led Basin‐Wide Feasibility Studies, locally‐led
Regional Flood Management Planning, and the Central Valley Flood System Conservation Strategy.
More information about the CVFMP Program can be found at: http://www.water.ca.gov/cvfmp/
State Plan of Flood Control Descriptive Document
DWR has completed the State Plan of Flood Control Descriptive Document to meet the legislative
requirements of California Water Code Section 9614, in part, for the Central Valley Flood Protection Plan.
The document provides the first complete inventory and description of the flood management facilities,
land, programs, conditions, and mode of operations and maintenance for the State‐federal flood protection
system in the Central Valley. The flood protection system comprises federally and State authorized projects
for which the Central Valley Flood Protection Board or DWR has provided assurances of cooperation to the
United States federal government.
This report serves as a reference document required by Proposition 1E for the project facilities, lands,
programs, plans, conditions, and mode of operations and maintenance that comprise the SPFC. It provides
information of what is known about the current SPFC and the major elements of the SPFC. The report will
be updated in the future to incorporate any changes made to the SPFC.
The full document can be found at: http://www.water.ca.gov/cvfmp/documents.cfm
Building Standards Code Update Project
DWR developed flood “Life Safety” building codes for two occupancy groups in areas protected by the
facilities of the State Plan of Flood Control where flood depths are anticipated to exceed 3 feet for a 200‐
year flood event, in accordance with Senate Bill 5. Among other things, the building code updates require
evacuation locations in residential structures that are easily accessible to emergency personnel. The code
updates were unanimously adopted by the California Building Standards Commission. Cities and counties
are currently adopting the codes voluntarily.
Flood Control System Status Report
The Flood Control System Status Report (FCSSR) was completed by DWR to meet the legislative
requirements of California Water Code Section 9120 and contribute to the development of the Central
Valley Flood Protection Plan. The report presents information on the current status (physical condition) of
State Plan of Flood Control facilities at a system wide level and guide future inspection, evaluation,
reconstruction, and improvement of the facilities.
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The full document can be found at: http://www.water.ca.gov/cvfmp/documents.cfm
Central Valley Flood Protection Plan (CVFPP) 2012
The Central Valley Flood Protection Plan (CVFPP) is a document to guide California’s participation (and
influence federal and local participation) in managing flood risk along the Sacramento River and San Joaquin
River systems. The CVFPP is a long‐term planning document that will address the flood management
challenges as part of a sustainable, integrated flood management approach in areas currently protected by
facilities of the State Plan of Flood Control (SFPC). The document fulfills the requirements of the Central
Valley Flood Protection Act of 2008 and will be updated every five years.
The CVFPP describes the existing flood risk in the Central Valley and provides recommended actions that
can reduce the probability and consequences of flooding. It identifies the mutual goals, objectives, and
constraints important in the planning process and recommends improvements to the State‐federal flood
protection system.
The primary goal of the CVFPP:
Improve Flood Risk Management – Reduce the chance of flooding, and damages once flooding occurs, and
improve public safety, preparedness, and emergency response through the following:



Identifying, recommending, and implementing structural and non‐structural projects and actions that
will benefit the areas protected by SPFC facilities.
Provide standards, criteria, and guidelines to guide implementation of structural and non‐structural
actions for protecting urban areas and other lands of the Sacramento and San Joaquin river basins and
the Delta.

Supporting goals of the CVFPP include:
 Improve Operations and Maintenance – Modify the flood management systems to reduce system
wide maintenance and repair requirements
 Promote Ecosystem Functions – Integrate ecosystem functions into flood management system
improvements
 Improve Institutional Support – Develop stable institutional structures, coordination protocols, and
financial frameworks that enable effective and adaptive integrated flood management
 Promote Multi‐Benefit Projects – Describe flood management projects and actions that also contribute
to broader integrated water management objectives identified through other program
Three preliminary approaches were produced and evaluated to address the CVFPP goals. The preliminary
approaches were primarily used to explore different potential physical changes to the existing flood
management system and to assist in highlighting the need for policy or other management actions. The
three preliminary approaches are:




Achieve State Plan of Flood Control Design Flow Capacity – Focuses on improving SPFC facilities so that
they can convey their design flows with a high degree of reliability based on current engineering
criteria.
Protect High Risk Communities – Evaluates improvements to levees to protect life safety and property
for high risk population centers, including urban and small communities.
Enhance Flood System Capacity – Seek opportunities to achieve multiple benefits through enhanced
flood system storage and conveyance capacity, to protect high risk communities, and to fix levees in
place in rural‐agricultural areas.

These preliminary approaches were evaluated based on their costs, benefits, and overall effectiveness in
contributing to the CVFPP Goals and other performance measures. The purpose of the evaluation is to
examine the performance of each approach and combine the strengths of each into a single preferred
approach – State Systemwide Investment Approach (SSIA).
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State Systemwide Investment Approach (SSIA)
The State Systemwide Investment Approach (SSIA) reflects the State’s strategy for modernizing the SPFC to
address current challenges and affordably meet the CVFPP Goals. The SSIA consists of the most promising,
affordable, and timely elements of the three preliminary approaches and provides guidance for future State
participation in projects and programs for integrated flood management in the Central Valley.
There are two primary types of physical actions for the SSIA:
1. Regional Improvements – Physical actions or projects to achieve local and regional benefits.
2. System Improvements – Large‐scale SPFC improvements that provide cross‐regional benefits and
improve overall flood system function, flexibility, and resiliency.
In order to advance both ongoing and long‐term implementation of the SSIA, DWR has initiated Basin‐Wide
Feasibility Studies, along with associated Regional Flood Management Planning, and the Central Valley
Flood System Conservation Strategy. These three planning efforts will be incorporated into the 2017 CVFPP
update. The CVFPP document can be found at:
http://www.water.ca.gov/cvfmp/docs/2012%20CVFPP%20FINAL%20lowres.pdf
Basin‐Wide Feasibility Studies (BWFS)
DWR will conduct two Basin‐Wide Feasibility Studies, one in the Sacramento River Basin and one in the San
Joaquin River Basin, to evaluate the feasibility of different alternatives for improving the flood management
system including:




Improving flood management system flexibility and resiliency through expansion and extension of the
flood bypass system and other system improvements.
Integrating ecosystem enhancements and other multi‐objective projects with system wide flood
management improvements.
Combining regional improvements with system improvements to identify the State’s system wide
investment package.

The studies are anticipated to be completed by mid‐2016. More information about the studies can be
found at:
http://www.water.ca.gov/cvfmp/bwfs/
Regional Flood Management Planning (RFMP)
DWR has launched the Regional Flood Management Planning effort to assist local agencies to develop long‐
term regional flood management plans that address local needs, articulate local and regional flood
management priorities, and establish the common vision of regional partners. DWR will provide funding
and resource support to help develop regional plans consistent with the 2012 CVFPP.
The regional plans will present local agencies’ perspectives of flood management with a prioritized list of
projects that need to be implemented to reduce flood risks in each region. Each plan will also present an
assessment of the proposed project costs and benefits, considering the projects’ potential contributions to
an integrated multi‐benefit and basin‐wide solution. DWR will participate in the planning process as
requested by the regional agencies, exchange planning information, provide technical information, and
financial assistance through a directed funding program. Feasible components of the completed regional
plans will be incorporated in the 2017 CVFPP update.
More information about the RFMP can be found at:
http://www.water.ca.gov/cvfmp/regionalplan/
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MAP 5.CC: Geographic Scope of Central Valley Flood Protection Plan

Map 5.CC shows the geographic scope of the Central Valley Flood Protection Plan. (Online or download
viewers can zoom in for a closer view of the information on this map.)
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Central Valley Flood System Conservation Strategy
The Conservation Strategy is integral to implementing the State Systemwide Investment Approach. It
describes how to integrate environmental stewardship in flood management improvements and establishes
environmental objectives throughout the flood management system. Led by the FloodSAFE Environmental
Stewardship and Statewide Resources Office, the Conservation Strategy will be an ongoing part of the 2017
update and flood management projects throughout the State.
More information about the Conservation Strategy can be found at:
http://www.water.ca.gov/floodsafe/fessro/floodway/conservation/

State Plan of Flood Control
Floodplain evaluation activities for the State Plan of Flood Control (SPFC) were initiated in January 2008.
The Central Valley Floodplain Evaluation and Delineation program (CVFED) was used to evaluate the SPFC
flood flow conveyance. This program is divided into three projects. The first project (Topographic
Acquisition) has been completed, providing the following data:







CVFED aerial photography for 9,000 square miles
CVFED base LiDAR for 7,800 square miles
Post‐processed CVFED LiDAR for 5,800 square miles
CVFED surveys for 3,000 cross‐sections
CVFED bathymetry for 2,500 cross‐sections
100 miles of multi‐beam bathymetry for CVFED

Using this topography and recently completed DWR geotechnical studies, the second project (Hydraulic
Evaluation) will be completed in 2013, providing the following hydraulic models for the Sacramento River
and San Joaquin River Basins:



Riverine hydraulic models for 1,800 miles
Floodplain hydraulic models for 5,600 square miles

The third project (Floodplain Delineation) will complete the Urban Level of Flood Protection (200‐year flood
event) floodplains for 10 urban communities in the Sacramento and San Joaquin River Basins by July 2013.
As these projects are completed, their products will be made available for public agency use.

The Flood Protection Corridor Program (FPCP)
The Flood Corridor Program (FCP) includes three flood protection grant programs:




Flood Protection Corridor Program (FPCP) authorized and funded under Propositions 13 and 84
Floodway Corridor Program authorized and funded under Proposition 1E
Central Valley Nonstructural Grants Program authorized and funded under Proposition 1E

The FPCP was established when California voters passed Proposition 13, the Safe Drinking Water,
Watershed Protection and Flood Protection Act, in March 2000. The FPCP authorized bond sales of $70
million for primarily non‐structural flood management projects that include wildlife habitat enhancement
and/or agricultural land preservation.
Proposition 84, the Safe Drinking Water, Water Quality & Supply, Flood Control, River & Coastal Bond Act of
2006, provided renewed funding of $40 million to the FPCP.
Proposition 1E, the Disaster Preparedness and Flood Prevention Bond Act of 2006 (Section
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5096.800 of Chapter 1.699 of Division 5 of the Public Resources Code), provided $38 million in additional
funds for the Floodway Corridor Program, including funds for constructing new levees necessary for the
establishment of a flood protection corridor or bypass and relocating or flood‐proofing structures necessary
for the establishment of a flood protection corridor. Funds from Proposition 1E must be allocated by 2016.
FCP recognizes the substantial flood protection, floodplain habitat, and agricultural needs of the Central
Valley. Following the passage of Proposition 1E in 2006, FCP authorized Proposition 1E funds dedicated to
projects that benefit areas protected by State Plan of Flood Control (SPFC) facilities.
More information on the FCP, the propositions that initiated it, and the bonds that fund it can be found at:
http://www.water.ca.gov/floodmgmt/fpo/sgb/fpcp/
Any local agency or nonprofit organization with interest in flood management issues is eligible to sponsor
projects under FCP that seek to acquire, restore, enhance, and protect real property for the purposes of
flood control protection and agricultural land preservation and/or wildlife habitat protection. This includes
California Native American Tribes that are registered as a nonprofit organization or that partner with a
nonprofit or local public agency. Sponsoring agencies or other organizations that meet the criteria can
partner with other types of agencies and organizations, as necessary, to ensure diverse funding sources and
necessary expertise on the project team.
Fundable activities under the FPCP include:










Non‐structural flood damage reduction projects within flood corridors
Acquisition of real property or easements in a floodplain
Acquisition and removal of structures from flood‐prone areas
Setting back existing flood control levees or strengthening or modifying existing levees in conjunction
with levee setbacks
Preserving or enhancing flood‐compatible agricultural use of real property
Preserving or enhancing wildlife values of real property through restoration of habitat compatible with
seasonal flooding
Repairing breaches in the flood control systems, water diversion facilities, or flood control facilities
damaged by a project developed pursuant to Chapter 5, Article 2.5 of the Clean Water, Watershed
Protection and Flood Protection Act of 2000
Establishing a trust fund for up to 20 percent of the money paid for acquisitions to generate interest in
maintaining the acquired lands
Paying the costs associated with the administration of projects

FCP accomplishments through 2013 are as follows:
Between 2000 and 2012, FCP awarded more than $130 million in grant funding for over 35 projects
statewide that cover more than 53 square miles in 21 counties, provide flood risk reduction for thousands
of people and structures, and reduce the possibility of flood damage. The projects benefit water quality,
water supply, wildlife habitat, agriculture, recreation and public access.
FCP grantees have completed 13 projects statewide, including 6 in the Central Valley. All of the projects
reduced flood risk and potential flood damage. The projects conserved, restored, and reconnected stream
and river floodplains, which enabled the waterways to function more naturally, enhanced native wildlife
habitat, and preserved agricultural uses. Statewide, the awarded projects achieve the following benefits:




22 projects with detention basins or transitory water storage (5 completed, 17 underway)
5 projects removing structures from flood‐prone areas (1 completed, 4 underway)
28 projects preventing development in floodplains (8 completed, 20 underway)
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More than 9,000 acres of habitat conserved (3,264 acres conserved, over 5,500 acres underway)
More than 15,000 acres of agricultural land protected (9,138 acres protected, over 6,000 acres
underway)

Alluvial Fan Task Force
In 2004, the Governor and Legislature authorized the Alluvial Fan Task Force (Assembly Bill 2141) to review
the state of knowledge regarding alluvial fan floodplains, determine future research needs, and prepare
recommendations relative to alluvial fan floodplain management. The Task Force plenary meetings were
held throughout Southern California, both to help the Task Force understand the current state of alluvial
fan knowledge and to develop tools to better manage them and their associated risks in the future. The
Task Force found that local governments in Southern California face special challenges in planning and
evaluating the suitability of alluvial fans for new development. Each alluvial fan has individual hazards
characteristics and resources that could affect public safety, costs, and the environment.
In mid‐2010, the Task Force finalized two reports: The Integrated Approach for Sustainable Development
on Alluvial Fans and the Findings and Recommendations Report (which includes a model ordinance).
The Integrated Approach is intended to assist local governments by offering a suite of pre‐project screening
tools that provide a comprehensive process for evaluating alluvial fan hazards and resources. The
Integrated Approach also includes flood management tools that are consistent with FEMA regulations and
guidelines.
In addition, the Task Force formulated 14 recommendations. These recommendations identify areas that
local governments should consider when planning for or considering future development on alluvial fans, as
well as other recommendations that the state and federal government provide funding for further work to
help communities identify and address the unique issues on alluvial fans. Those recommendation
categories are as follows and are detailed in the Findings and Recommendations Report:





Advance the Understanding of Alluvial Fan Flooding and Flood Hazards
Integrate Information on Other Hazards, Beneficial Values, and Long‐Term Costs for Local Land Use
Decisions
Enhance Support for Local Land Use Decisions
Provide Technical Assistance and Funding

The Task Force also developed a model ordinance for governing, planning, and development on alluvial fans
that cities and counties may voluntarily adapt, and adopt to meet local needs.
To view the reports and obtain additional information about the Alluvial Fan Task Force, please visit:
http://aftf.csusb.edu/

Alluvial Fan Floodplain Evaluation and Delineation
The Alluvial Fan Floodplain Evaluation and Delineation (AFFED) project is one component of the California
DWR FloodSAFE Initiative. The AFFED project study area is currently limited to the ten southern California
counties that participated in the Alluvial Fan Task Force (AFTF). The AFFED project goals support the overall
FloodSAFE goals. These include reducing flood risk to residents of California, their homes and property, the
State’s infrastructure, and public trust resources; developing a sustainable flood management system for
the future; and reducing the adverse consequences of floods when they do occur.
To achieve these goals, the project will create preliminary maps of flood hazard boundaries for all alluvial
fans within the 10‐county study area. The mapping will utilize a methodology that includes the use of two‐
dimensional computer modeling techniques for the estimation of flooding extents. As of February 2013,
DWR has completed preliminary flood hazard maps for alluvial fans in Riverside and Ventura counties.
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Urban Streams Restoration
The Urban Streams Restoration Program (USRP) funds grants to local communities for projects to reduce
flooding and erosion and associated property damages; restore, enhance, or protect the natural ecological
values of streams; and promote community involvement, education, and stewardship. Since 1985, the
program has provided over 240 grants ranging from $1,000 to $1 million to communities throughout
California. Twelve projects have been awarded over a total of $8,840,335 in grant funds under Propositions
84 and 40 for the 2008 application solicitation.
More information about the Urban Streams Restoration Program can be found at:
http://www.water.ca.gov/urbanstreams/

Coastal Resources Grant Program
Part B grants under the Coastal Resources Grant Program fund projects to help coastal cities and counties
effectively exercise their responsibility for improving the management of the state's coastal resources. Only
those jurisdictions with Local Coastal Programs approved by the California Coastal Commission are eligible
to apply for grant funding.
The types of expenditures eligible for funding through Part B grants include:






Protection of coastal habitat – projects that provide for the protection of wetlands, floodplains,
estuaries, beaches, and dunes that support fish and wildlife and their habitat within coastal areas
Protection of life and property – projects that minimize the loss of life and property in coastal areas
prone to flood, storm surge, geologic hazard, and erosion
Protection of recreational resources – projects that provide public access to the coast for recreational
purposes, acquire coastal viewsheds, and preserve, maintain, and restore historic, cultural, and
aesthetic coastal sites
Protection of coastal economic resources – projects that facilitate siting major facilities along the coast
related to fisheries, recreation, ports, and other coastal‐dependent commercial uses
Projects that promote other coastal management improvements that are determined by the Secretary
of the Resources Agency to be consistent with the state's coastal management program
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Damage is surveyed in a mobile home park as flood water recedes, 1997

Source: Cal OES

FMA Program
The Flood Mitigation Assistance (FMA) program assists states and local communities in implementing flood
hazard mitigation measures before a major disaster occurs. The program targets NFIP communities with
numerous repetitive loss structures. The program offers two types of grants to local communities: planning
and project grants. A community must have a FEMA‐approved Floodplain Management Plan (FMP) or a
Local Hazard Mitigation Plan (LHMP), as long as the LHMP includes a flood assessment and mitigation
strategy and has been FEMA‐approved according to §201.4 or §201.5 of 44 Code of Federal Regulations, to
be eligible for FMA grant funding.
A community has two years to develop an FMP and three years to complete a project with FMA funds.
Eligible communities may apply for up to $50,000 in FMA planning funds once in a five‐year period. The
total planning grant funding made available in any fiscal year to any state, including all communities located
in the state, cannot exceed $300,000. Project grant funding during any five‐year period cannot exceed $10
million to any state or $3.3 million to any eligible community. States also receive technical assistance grants
to administer the FMA program. The total assistance grants in any fiscal year during a five‐year period
cannot exceed $20 million.

Flood Mitigation Projects
During the past ten years, local government and state agencies requested $72.3 million in flood mitigation
projects from the Hazard Mitigation Grant Program (HMGP) under the Stafford Act and received a total of
$42.6 million.
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MAP 5.DD: FEMA‐Funded Flood Mitigation Projects and Population/Social Vulnerability

Map 5.DD shows the distribution of flood‐related hazard mitigation projects in relation to vulnerable
populations in high flood hazard areas. More projects are in the San Francisco Bay Area, Central Valley, and
Northern California than in Southern California. (Online or download viewers can zoom in for a closer view
of the information on this map.)
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5.3.5.6 WATER MANAGEMENT AND ENVIRONMENTAL INITIATIVES
Progress Summary 5.S: Water Plans and the Delta
California Water Plan (2013 Update)
The California Water Plan serves as the state’s blueprint for integrated water management and
sustainability. It details initiatives to ensure reliable water supplies and foundational actions for sustainable
water use. It also provides an investment guide for the water community with an array of strategies to
achieve multiple goals and benefits; integrates state government initiatives, objectives, and strategies; and
incorporates consideration of uncertainties, risks, and resource sustainability into water and flood planning
for the future. The 2013 update is currently being developed by DWR and other agencies through rigorous
public involvement and State and federal agency coordination processes. It will build on the contents of the
previous 2009 update, which provided a strategic plan, a suite of resources management strategies, reports
on California’s hydrologic regions, and reference and technical guides and will introduce a number of key
additional and enhancements in response to stakeholder recommendations and evolving decision‐making
information needs. The final draft will be prepared and published at the end of 2013. More information on
the progress of the California Water Plan Update 2013 is available at:
http://www.waterplan.water.ca.gov/index.cfm
Integrated Water Management
The California Department of Water Resources’ Integrated Water Management (IWM) Initiative is designed
to achieve a sustainable, robust, and resilient flood and water management system for the benefit of all
Californians. Through the successful implementation of an integrated water management program, a
broader range of real and lasting benefits can be realized more cost effectively. For example, DWR can
improve public safety by reducing flood risk and enhancing environmental quality and ecosystems.
Additionally, DWR can contribute to the state’s economic sustainability and future economic growth
through capital investment that improves flood protection and creates communities that are safer and
more secure from flooding while ensuring long‐term stability of ecosystems and wildlife, and addressing
climate change adaptation.
DWR’s IWM approach for managing and upgrading California’s aging flood infrastructure incorporates the
following elements:






Considering flood management actions within the context of broader water resources management
and land use planning.
Coordinating flood management activities across geographic, political, and agency boundaries.
Evaluating opportunities and potential impacts from a system perspective.
Recognizing the importance of environmental stewardship and sustainability.
Considering changing climate conditions and population growth in studies and projects.

Delta Stewardship Council
The Delta Reform Act of 2009 created the Delta Stewardship Council (DSC), an independent state agency.
The goals of the DSC are to provide a more reliable water supply for California and protecting, restoring,
and enhancing the Delta’s ecosystem. These goals must be achieved in a manner that protects and
enhances the unique cultural, recreational, natural resource, and agricultural values of the Delta as an
evolving place. The DSC developed a comprehensive management plan for the Delta (Delta Plan) in 2012
which will include the Bay Delta Conservation Plan (BDCP) providing it is approved by state regulatory
agencies and meets certain additional criteria.
More information on the Delta Stewardship Council can be found at: http://deltacouncil.ca.gov/
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Bay Delta Conservation Plan
DWR continues work on the Bay Delta Conservation Plan (BDCP), which is being prepared through a
collaboration of state, federal, and local water agencies, state and federal fish agencies, environmental
organizations, and other interested parties. The plan will identify a set of water flow and habitat restoration
actions to contribute to the recovery of endangered and sensitive species and their habitats in California’s
Sacramento‐San Joaquin Delta. The Administrative Draft BDCP was released in three sections between
March‐May 2013 with the last hearing for review of the third release to occur in July 2013. The Public Draft
is planned for release in October 2013 with the Final Draft Planned for approval in early 2014.
Coequal goals of the BDCP are to provide for:
 Species/habitat protection and ecological restoration of sensitive habitats
 Improved reliability of water supplies through dual water conveyance tunnels
The BDCP planning process and the supporting EIR/EIS process is being funded by state and federal water
contractors. Cost of implementation of the BDCP over 50 years is projected to be over $25 billion. For a
more detailed discussion of BDCP, see the following section.
More information on the BDCP can also be found at: http://baydeltaconservationplan.com/default.aspx

Bay Delta Conservation Plan
The Bay Delta Conservation Plan (BDCP) is a 50‐year, ecosystem‐based plan designed to restore fish and
wildlife species in the Delta in a way that also protects California’s water supplies while minimizing impacts
to Delta communities and farms. The BDCP is a multiyear collaboration effort between local water
agencies, environmental and conservation organizations, state and federal agencies, and other interest
groups. It serves as a natural community conservation plan (NCCP) under state law and a habitat
conservation plan (HCP) under federal law which will support the issuance of permits from California
Department of Fish (CDFW), U.S. Fish and Wildlife Service (USFWS), and the National Marine Fisheries
Service (NMFS).
The California Department of Water Resources (DWR), Bureau of Reclamation (Reclamation), and those
state and federal water contractors who are seeking to take authorizations for activities covered under the
BDCP will have ultimate responsibility for compliance with the provisions of the BDCP and the associated
regulatory authorizations. This group is referred to as the Authorized Entities and will work with the fish
and wildlife agencies to implement the BDCP.
Projects must agree to implement a suite of habitat restoration measures, other stressor reduction
activities, and water operations criteria to obtain approval of necessary long‐term permits for various
projects and water operations to proceed. The BDCP intends to conserve and improve upon the ecosystem
of the Delta while protecting reliable water supplies.
The key elements of the BDCP include:








Biological goals and objectives for 57 species, 11 of them fish
Up to 113,000 acres of restored and protected aquatic and terrestrial habitat
Measures to address other ecological stressors
A new governance structure to collaboratively implement the BDCP
New water conveyance facilities to improve flow patterns for Delta fisheries while improving water
supply reliability
A clear process for addressing issues and conflicts as they arise
Financing mechanisms and funding responsibilities
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Conservation Strategy
The conservation strategy was designed to achieve the BDCP’s overall goals of restoring and protecting
ecosystem health, water supply, and water quality within a stable regulatory framework while meeting
regulatory requirements of the Endangered Species Act (ESA) and the Natural Community Conservation
Planning Act (NCCPA). The strategy includes the biological goals and objectives and identifies a set of
implementation actions. These biological goals and objectives are the means by which the BDCP will
measure how well the Plan is working. The biological goals and objectives are the basis of the conservation
strategy and serve four important functions:
1.
2.
3.
4.

Describe the desired biological outcomes of the conservation strategy and how those outcomes will
contribute to the long‐term conservation of covered species and their habitats
When possible, provide quantitative targets and timeframes for achieving desired outcomes
Serve as yardsticks to measure progress in achieving outcomes
Provide metrics for the monitoring program to evaluate the effectiveness of conservation measures
and as a basis for adaptively managing the conservation measures to achieve the desired biological
outcomes.

The conservation strategy is composed of 22 conservation measures and the adaptive management and
monitoring program. These 22 conservation measures comprise specific actions to be taken to meet the
biological goals and objectives and fall into the following categories:








Development and operation of new water conveyance infrastructure and the establishment of
operational criteria associated with both existing and new facilities
Protection of existing functioning natural communities that are not currently protected
Restoration or creation of specific natural communities in areas that do not currently support those
communities
Improvement of existing habitat functions within existing natural communities
Ongoing management of natural communities and habitat to maximize the ecological function in the
reserve system over the long term
Reduction of the adverse effects on covered fish species that result from specific stressors such as
predation, toxic constituents in water, or sediment, and illegal harvest
Avoidance and minimization of adverse effects of covered activities on covered species

Conservation Measure 1 Water Facilities and Operation
A cornerstone of the BDCP is to construct and operate a dual‐conveyance water delivery system that would
balance the needs of California’s water supplies and the Delta ecosystem. This falls under Conservation
Measure 1 Water Facilities and Operation with the primary purpose of constructing and operating a facility
that improves conditions for covered species and natural communities in the Delta while improving water
supply. CM 1 will consist of:
1.

Construction of new water facilities, including:
 Three new north Delta intakes with state‐of the art fish screens. (Capable of diverting 9,000 cfs of
water)
 Two 35‐mile long tunnels to carry water to the existing pumping plants in the south Delta (from
there, water would flow into existing aqueducts)
 New Head of Old River operable gate

2.

Operation of both new and existing water conveyance facilities, including:
 North Delta intakes
 South Delta export facilities
 Delta Cross Channel gates
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Suisun marsh Salinity Control Gates
North Bay Aqueduct intake

A decision tree approach will be used to address the uncertainties of spring and fall flow output from the
water facilities in CM 1. The decision tree will involve testing hypotheses addressing spring outflow needs
and fall outflow needs for different aquatic species before the dual conveyance operations proceed. The
decision tree process will end after the hypotheses testing and the adaptive management and monitoring
will continue as the primary process for adjusting all aspects of the conservation strategy.

Adaptive Management and Monitoring Program
The adaptive management and monitoring program is designed to use new information and insight gained
during the course of Plan implementation to develop and potentially implement alternative strategies to
achieve the biological goals and objectives. This adaptive management process describes how changes to
the conservation measures may be made in order to improve the effectiveness of the BDCP over time. It
will measure the effectiveness of the conservation measures and provide insights to changes in the Delta
conditions as a result from climate change.
More information on the BDCP can be found at; http://baydeltaconservationplan.com/Home.aspx

Delta Vision
Gov. Arnold Schwarzenegger’s Delta Vision process concluded at the end of 2008, a little more than two
years after it began, with a suite of strategic recommendations for long‐term, sustainable management of
the Sacramento‐San Joaquin Delta. The imperiled Delta provides two‐thirds of Californians – an estimated
25 million people – with some of their water and is home to more than 750 plant and animal species that, in
some cases, are unique to the Delta. More information on Delta Vision, as well as the Delta Vision
Committee Implementation Report, the Final Delta Vision Strategic Plan, and the Final Report, can be found
at:
http://www.deltavision.ca.gov/index.shtml
A summary document, “Our Vision for the California Delta,” can be found at:
http://www.water.ca.gov/deltainit/docs/Delta‐Vision‐Summary.pdf
Various reports Delta Vision’s consultants developed can be found at:
http://www.deltavision.ca.gov/DeltaVisionConsultantReports.shtml

5.3.5.7 EMERGENCY RESPONSE INITIATIVES
Enhanced Flood Response and Emergency Plan Projects
DWR initiated two programs to assist California communities with development or enhancement of existing
flood emergency response and recovery plans. A detailed template to create or enhance a flood emergency
plan and a grant program to provide financial assistance to local agencies to improve local flood emergency
response are now both available to local agencies.
Funding for the development of flood emergency response and recovery plans is possible through the Flood
Emergency Response Projects grant program. Funded by Propositions 1E and 84, local agencies are
required to apply through a grant application process. A total of three grants are available to local agencies:
Statewide (outside Delta), Sacramento‐San Joaquin Delta, and Delta Emergency Communications. Complete
information, including application periods and more detailed description, is available at:
http://www.water.ca.gov/floodmgmt/hafoo/fob/floodER/
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To aid agencies in the development of comprehensive flood emergency plans, DWR has developed a
“Sample Flood Safety Plan.” This template provides Central Valley agencies with a general framework,
minimum standards, and typical language that may be integrated in existing plans so that those plans would
requirements.
The
template
is
available
at:
comply
with
Water
Code
9650
http://www.water.ca.gov/floodmgmt/hafoo/fob/rass/Sample_Flood_Safety_Plan/safetyplan.cfm

Flood Fighting
The emergency measures used to prevent levee failure or to protect structures are known as “Flood Fight
Methods.” The Department of Water Resources and the U.S. Army Corps of Engineers have been using
specific flood fighting methods for many years. The Department of Water Resources provides training in
flood fighting methods to local and regional agencies throughout the state including the California
Conservation Corps and California Department of Forestry and Fire Protection (CAL FIRE). While most of
these methods are designed to be used to protect levees, others have been adapted to defending homes
and other structures from floodwaters. These measures are temporary, however, and cannot be expected
to last for extended periods of time. DWR has published two instructional documents on flood fighting
methods. For levee‐oriented methods, see the “Flood Fighting Methods” document at:
http://www.water.ca.gov/floodmgmt/docs/flood_fight_methods.pdf. This document is also available in
Spanish.
For home‐ or structure‐oriented methods, see “How to Fight Flooding At Home” at
http://www.water.ca.gov/floodmgmt/docs/brochure_floodfightingathome.pdf
For specific mitigation ideas related to floods, see “Mitigation Ideas: A Resource for Reducing Risk to
Natural Hazards” January 2013, prepared by FEMA, available on the FEMA website:
http://www.fema.gov/library/viewRecord.do?id=6938

5.3.6 OPPORTUNITIES FOR ENHANCED FLOOD HAZARD MITIGATION EFFORTS
Recent cooperative planning efforts addressing severe storm events hold promise for future mitigation
related to potential catastrophic flooding and related impacts. Initiated by the USGS and other agencies,
including Cal OES, a severe storm scenario has been developed in a manner similar to the 2008 Southern
California ShakeOut Scenario.

The ARkStorm Scenario
Chapter 4 includes a section on the United States Geological Survey (USGS) Multi‐Hazards Demonstration
Project (MHDP). Within Section 4.6 is a brief discussion about ARkStorm’s severe winter storm scenario
devised for preparedness, mitigation, and recovery planning purposes. The following discussion expands on
the information provided in Chapter 4
Upon conclusion of the initial ShakeOut Scenario, MHDP turned attention to California’s other “Big One,” a
massive, statewide winter storm. The last such storms occurred in the
19th century, outside the memory of current emergency managers,
officials, and communities. However, massive storms are a recurring
feature of the state, the source of rare but inevitable disasters. Over the
last decade, scientists have determined that the largest storms in
California are the product of phenomena called Atmospheric Rivers, and
so the MHDP storm scenario is called the ARkStorm, for Atmospheric
River 1000 (a measure of the storm’s size).

K Street, Sacramento, looking
east, 1861‐1862
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the built environment, and social and economic consequences. The hypothetical ARkStorm would be similar
to the intense winter storms of 1861‐62 that left California’s Central Valley impassible. Storms far larger
than the ARkStorm, dubbed megastorms, have also hit California at least six times in the last two millennia.
The ARkStorm produces precipitation in many places exceeding levels experienced on average every 500 to
1,000 years. Extensive flooding in many cases overwhelms the state’s flood protection system, which is at
best designed to resist 100‐ to 200‐year runoffs (many flood protection systems in the state were designed
for smaller runoff events). The Central Valley experiences widespread flooding. Serious flooding also occurs
in Orange County, Los Angeles County, San Diego, the San Francisco Bay Area, and other coastal
communities. In some places, winds reach hurricane speeds, as high as 125 miles per hour. Hundreds of
landslides occur, damaging roads, highways, and homes. Property damage exceeds $300 billion, most of it
from flooding. Agricultural losses and other costs to repair lifelines, dewater flooded islands, and repair
damage from landslides brings the total direct property loss to nearly $400 billion, of which only $20 to $30
billion would be recoverable through public and commercial insurance. Power, water, sewer, and other
lifelines experience damage that takes weeks or months to restore. Flooding evacuation could involve over
one million residents in the inland region and Delta counties.
A storm of ARkStorm’s magnitude has important implications: 1) it raises serious questions about the ability
of existing national, state, and local disaster policy to handle an event of this magnitude; 2) it emphasizes
the choice between paying now to mitigate, or paying a lot more later to recover; 3) innovative financing
solutions are likely to be needed to avoid fiscal crisis and adequately fund response and recovery costs; 4)
responders and government managers at all levels could be encouraged to conduct self‐assessments and
devise table‐top exercises to exercise their ability to address a similar event; 5) the scenario can be a
reference point for application of FEMA and Cal OES guidance connecting federal, state, and local natural
hazards mapping and mitigation planning under the NFIP and Disaster Mitigation Act of 2000; and 6)
common messages to educate the public about the risk of such an extreme event could be developed and
consistently communicated to facilitate policy formulation and transformation.
To better prepare California for large‐storm disasters, MHDP brought together key decision‐makers from
state, local, and federal government as well as scientific, planning, response, and forecasting agencies.
ARkStorm will be used in an upcoming golden Guardian exercise.
The ARkStorm report was published in January 2011. To download the ARkStorm report, visit:
http://pubs.usgs.gov/of/2010/1312/

5.4 WILDFIRE HAZARDS, VULNERABILITY AND RISK ASSESSMENT
This section addresses wildfire as one of three primary hazards in the classification system introduced
earlier in this chapter and includes information identifying the following dimensions of this hazard:







Current and historical trends in wildland fire
Wildland‐urban interface (WUI) fires versus wildland fires
Wildfire protection responsibility in California
Location within the state (i.e., geographic area affected)
Previous occurrences within the state
Probability of future events (i.e., chances of recurrence)

5.4.1 IDENTIFYING WILDFIRE HAZARDS
Among California’s three primary hazards, wildfire, and particularly wildland‐urban interface (WUI) fire,
represents the third most destructive source of hazard, vulnerability, and risk, both in terms of recent state
history and the probability of future destruction of greater magnitudes than previously recorded.
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Current and Historical Trends in Wildland Fire
California is recognized as one of the most fire‐prone and consequently fire‐adapted landscapes in the
world. The combination of complex terrain, Mediterranean climate, and productive natural plant
communities, along with ample natural and aboriginal ignition sources, has created a land forged in fire.
Excluding fires occurring in the desert, estimates of annual acreage burned prior to the arrival of European
settlers range between 4.5 and 12 million acres annually (Stephens et al., 2007). These findings indicate the
dramatic influence of natural wildfire, which supports and maintains ecosystem structure and function in
California’s wildlands.
Dramatic changes in fire activity accompanied the European settlement of California, partly due to
agriculture, grazing, logging, and mining. These changes were magnified through land use practices
(agriculture, urbanization) that removed natural fuel. After the turn of the 20th century, these land uses
were organized around fire suppression designed to protect people and property.
From 1950 to 2008, an average of 320,000 acres burned annually. However, there is substantial annual
variability, attributable to weather conditions and large lightning events that result in many dispersed
ignitions in remote locations. Annual totals range from a low of 31,000 acres in 1963 to a high of 1.37
million acres in 2008. Looking at acreage burned by decade and life form confirms these basic trends. Fire
is most common in shrublands across all decades, with a large spike in the first decade of the 2000s (see
Chart 5.A).
Chart 5.A: Annual Acres Burned by Decade and Life Form, 1950‐2000s

Source: Fire perimeters, FRAP (2009 v1); Statewide Land Use/Land Cover Mosaic, FRAP (2006)

Since 1950, an upward trend in acres burned is strongly evident. Although conifer, hardwood, and
herbaceous (grassland) burned at relatively similar amounts through the 1970s, 1980s, and 1990s, conifer
shows a very large increase in annual acres burned during the 2000s, averaging 193,000 acres burned per
year, contrasted with an average of 48,000 acres burned each decade over the preceding four decades. The
three largest fire years were all in the most recent decade (2003, 2007, 2008). The total annual average
acres burned since 2000 is 598,000, or almost twice that burned in the pre‐2000 period (264,000 acres).
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MAP 5.EE: Fire Frequency (Number of Times Burned), 1950‐2008

Map 5.EE shows the distribution of burn frequency from 1950 to 2008. The South and Central Coast
bioregions show highest frequencies. (Online or download viewers can zoom in for a closer view of the
information on this map.)
2013 SHMP

SECTION5.4 ‐ PAGE 244

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 5 –EARTHQUAKES, FLOODS AND WILDFIRES: RISKS AND MITIGATION
Research additionally indicates trends of 1) increased fire severity, particularly in coniferous forest types of
the Sierra (Miller et al., 2008; Lutz, et al., 2009); 2) increased human infrastructure at risk (Theobald and
Romme, 2007); 3) increased hazards and risks associated with vegetation fires due to climate change (Fried
et al., 2006; Lenihan et al., 2006; Westerling et al., 2009); and 4) increasing cost of fire suppression (Calkin
et al., 2005; Gebert, 2008) and losses (Bryant and Westerling, 2009). These studies together suggest that
patterns exhibited in recent history will intensify due to changes in both threats and assets exposed.

Wildland Fire vs. Wildland‐Urban Interface Fires
There are two primary types of wildfires: “wildland‐urban Interface” (WUI) fire and “wildland” fire. This
distinction is important because mitigation, damage, and actions related to the two types may differ
significantly.
California experiences an average of 5,000 WUI fires each year. WUI is defined as “the area or zone where
structures and other human development meet or intermingle with undeveloped wildland or vegetative
fuels.” For more information and definitions, see: http://www.nwcg.gov/pms/pubs/ and select “glossary”.
Most WUI fires are controlled so that they cover minimal acreage and cause minimal damage; the
remainder cause extensive damage. Many of these WUI fires occur in areas that have a historical pattern of
wildland fires that burn under extreme conditions. The most common extreme fire behavior factor is high
wind, such as Santa Ana winds, that follow a predictable location and seasonable pattern.
WUI fire represents a significant concern for the State of California for several reasons. First, California has a
chronic and destructive WUI fire history. Since 1950, 56 percent (86) of federally declared disasters in the
state were the result of WUI fires. California has widespread WUI fire vulnerability, as indicated by CAL FIRE
mapping of WUI zones showing increasing pattern of development encroaching into previously wildland
areas. WUI fire zones are present near many populated areas. Third, nearly all local governments that have
submitted Local Hazard Mitigation Plans (LHMPs) have identified fire and WUI fires as hazards.
WUI fires occur where the natural forested landscape and urban‐built environment meet or intermix and
tend to be the most damaging. Even relatively small acreage fires may result in disastrous damages. The
1991 Oakland Hills WUI fire (Tunnel Fire) destroyed more than 2,800 buildings and claimed 25 lives, yet only
burned 1,600 acres, a small to medium‐sized fire at most by wildland fire standards. The damages are
primarily reported as damage to infrastructure, built environment, loss of socio‐economic values, and
injuries to people.
The pattern of increased damages is directly related to increased urban spread into historical forested areas
that have wildfire as part of the natural ecosystem. Many WUI fire areas have long histories of wildland
fires that burned only vegetation in the past. However, with new development, a wildland fire following a
historical pattern now burns developed areas. WUI fires can occur where there is a distinct boundary
between the built and natural areas or where development or infrastructure has encroached or is
intermixed in the natural area. WUI fires may include fires that occur in remote areas that have critical
infrastructure easements through them, including electrical transmission towers, railroads, water
reservoirs, communications relay sites, or other infrastructure assets.
Wildland fires that burn in natural settings with little or no development are part of a natural ecological
cycle and may actually be beneficial to the landscape. Century‐old policies of fire exclusion and aggressive
suppression have given way to better understanding of the importance fire plays in the natural cycle of
certain forest types.
Fire is being used more extensively as a land management tool to replicate natural fire cycles; this policy
change has resulted in intentionally larger acreages burned, especially in federally managed land areas.
There may be secondary negative impacts from the wildland fire related to air quality, soil erosion resulting
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in siltation of streams and lakes, or mudslides. However, unless these fires affect occur in developed areas,
they are rarely classified as disasters because they do not affect people or the built environment. Wildland
fires, regardless of size, that burn primarily on federally managed lands are only rarely classified as
disasters.
The 2007 Zaca Fire and 2009 Station Fire, the largest wildland fires in the history of Santa Barbara and Los
Angeles counties, respectively, burned on land managed by the U.S. Forest Service; neither fire obtained
federal disaster status. The 2007 Zaca Fire burned more than 220,000 acres in Santa Barbara County and
was one of the largest fires in the history of California. Because it burned in a wildland area and did not
burn structures, however, the Zaca Fire did not even meet Fire Management Assistant Grant (FMAG)
criteria. Concerns about the secondary hazard of downstream flooding, especially in the vulnerable Santa
Maria River levee system, were high because a high percentage of the watershed that feeds that river was
burned.

Wildfire Protection Responsibility in California
There are literally hundreds of agencies that have fire protection responsibility for wildland and WUI fires in
California. Local, state, tribal, and federal organizations have legal (and financial) primary responsibility for
wildfire fire protection. In many instances, two fire organizations have dual primary responsibility on the
same parcel of land — one for wildland fire protection and the other for structural or “improvement” fire
protection.
This layering of responsibility and resulting dual policies, rules, practices, and legal ordinances can cause
conflict or confusion. To address wildland fire jurisdictional responsibilities, the California state legislature in
1981 adopted Public Resource Code Section 4291.5 and Health and Safety Code Section 13108.5
establishing Federal Responsibility Areas (FRAs), State Responsibility Areas (SRAs), and Local Responsibility
Areas (LRAs).

Federal Responsibility Areas (FRAs)
Federal Responsibility Areas (FRAs) are fire‐prone wildland areas that are owned or managed by a federal
agency such as the U.S. Forest Service, National Park Service, Bureau of Land Management, U.S. Fish and
Wildlife Service, or U.S. Department of Defense. Primary financial and rule‐making jurisdictional authority
rests with the federal land agency. In many instances, FRAs are interspersed with private land ownership or
leases. Fire protection for developed private property is usually NOT the responsibility of the federal land
management agency; structural protection responsibility is that of a local government agency.

State Responsibility Areas (SRAs)
State Responsibility Areas (SRAs) are those lands within California that meet specific geographic and
environmental criteria. These are areas where CAL FIRE has legal and financial responsibility for wildland
fire protection and where CAL FIRE administers fire hazard classifications and building standard regulations.
SRAs are defined as lands that 1) are county unincorporated areas, 2) are not federally owned, 3) have
wildland vegetation cover rather than agricultural or ornamental plants, 4) have watershed and/or
range/forage value, and 5) have housing densities not exceeding three units per acre.55 Similar to the FRAs,
where SRAs contain built environment or development, the responsibility for fire protection of those
improvements (non‐wildland) is that of a local government agency.

55

CAL FIRE web page, url: http://frap.cdf.ca.gov/projects/hazard/hazard.html#SRAdef
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MAP 5.FF: Fire Perimeters: Wildfires 1950‐2012

Map 5.FF, published by CAL FIRE shows fire perimeters from 1950 to 2012. Fires are shown by decade
intervals, overlaid on public lands shown in grey. Most fires have occurred in hilly and mountainous areas of
the state, especially in mountainous regions near populated areas of Southern California. (Online or
download viewers can zoom in for a closer view of the information on this map.)
2013 SHMP

SECTION5.4 ‐ PAGE 247

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 5 –EARTHQUAKES, FLOODS AND WILDFIRES: RISKS AND MITIGATION

Local Responsibility Areas (LRAs)
Local Responsibility Areas (LRAs) include land within incorporated cities, cultivated agriculture lands and
non‐flammable areas in unincorporated areas and those lands that do not meet the criteria for SRA or FRA.
LRA fire protection is typically provided by city fire departments, fire protection districts, and counties, and
by CAL FIRE under contract to local governments. The significance of these terms for land use and building
regulation is discussed later in this section. LRAs may include flammable vegetation and WUI areas where
the financial and jurisdictional responsibility for improvement AND wildland fire protection is that of a local
government agency.

Rule‐Making Authority and Financial Responsibility
The significance of the FRA, SRA, and LRA designations relates to the rule‐making authority and financial
responsibility for fire protection. Local government agencies (cities and counties) typically control the
authority to enact and enforce land use ordinances, building codes, and fire codes for development within
their boundaries. This land use authority includes those areas where the local agency shares fire protection
responsibility with either FRAs or SRAs. Financial responsibility for wildland fire protection is a significant
issue because wildland fire protection is very expensive and considerably more expensive in WUI areas.

Urban Fire Conflagration Potential
Although this SHMP focuses primarily on wildfires, it recognizes urban conflagration, or a large disastrous
fire in an urban area, as a major hazard that can occur due to many causes such as wildfires, earthquakes,
gas leaks, chemical explosions, or arson. The urban fire conflagration that followed the 1906 San Francisco
Earthquake did more damage than the earthquake itself. A source of danger to cities throughout human
history, urban conflagration has been reduced as a general source of risk to life and property through
improvements in community design, construction materials, and fire protection systems.
For example, following the Great Chicago Fire of 1871, improvements in architecture, building design, and
construction materials helped to reduce the likelihood of recurrence. Subsequent improvements in
construction have been encouraged throughout the U.S. by modern building and fire codes. The Great
Chicago Fire burned approximately 2,000 acres and is estimated to have killed 200 to 300 people and
damaged 17,500 buildings. It is interesting to note that on the same day as the wind‐driven Great Chicago
Fire, one of the most devastating WUI fires in United States history occurred in Peshtigo, Wisconsin. Driven
by the same winds that spread the fire in Chicago, the fires in Wisconsin burned more than 1,000,000 acres
of forest, destroyed several entire towns, and killed more than 1,500 people. While the urban fire codes
changed significantly after the Great Chicago Fire, WUI fire codes have only recently gathered significant
attention.
Although the frequency of urban conflagration fires has been reduced, they remain a risk to human safety.
One reason is the current trend toward increased urban density and infill in areas adjacent to the wildland‐
urban interface. In an effort to keep housing close to urban jobs, areas previously left as open space due to
steep slopes and high wildland fire risk are being reconsidered as infill areas for high‐density housing.
A memorable example of urban conflagration linked to wildland fire in recent California history is the
Oakland Hills firestorm, officially known as the Tunnel Fire. The firestorm occurred on October 20, 1991,
within a larger high fire hazard zone that is part of an approximately 60 mile stretch of hills running from
the Carquinez Strait to San Jose in the east San Francisco Bay Area. The fire occurred in portions of the
cities of Oakland and Berkeley situated near the juncture of the State Route 24 and 13 freeways. In
Oakland 2,777 units were destroyed or badly damaged. An additional 69 units were destroyed within the
city of Berkeley.
The fire happened in an economically well‐off, largely built‐out residential area that has a long standing fire
history linked to hot, dry fall winds and the presence of dense, flammable vegetation. Seasonably strong,
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dry winds drove flames furiously and rapidly across an approximately two‐and‐one‐half square mile area of
densely developed hillside neighborhoods.56

5.4.2 PROFILING WILDFIRE HAZARDS
The Challenge of Wildland‐Urban Interface Fire
California has a history of WUI fires that have destroyed thousands of buildings, caused catastrophic
damage to vital infrastructure, and killed and injured many people. Not all of this damage occurs in
disastrous‐sized WUI fires; thousands of WUI fires occur in California every year.
Many of these cause damage to buildings and infrastructure without reaching disaster proportions.
Likewise, fires that originate in the WUI from structures or other improvements can cause damage to the
wildland resources and non‐WUI assets at risk. Where bio‐geophysical conditions (weather, flammable
vegetation, and topography) exist to support wildland fires, those fires will continue to occur on a repetitive
cycle. Unless the weather, fuel, or topography conditions change such that wildland fires can no longer
burn, these areas will have repetitive fires. When development encroaches into these historical fire‐prone
areas creating a WUI area, damaging WUI fires will repeatedly occur.
California has had a long history of disastrous WUI fires beginning with the 1923 Berkeley Fire that
destroyed 584 buildings while burning 123 acres. Repetitive wildland fires do occur, as noted above; a
significant lesson about this 1923 fire is that WUI fire revisited this same location in 1970 and again in 1991
with the most damaging WUI fire in California history. Other important WUI fire events in California history
that caused changes in the approach to WUI fires were:












The 1961 Bel Air Fire, which resulted in examination of wooden roofs in WUI areas
The 1970 Fire Siege, which resulted in development of the Incident Command System (ICS) and
enhanced state and federal wildland fire service mutual aid methods for WUI fires
The 1980 Southern California Fire Siege, which resulted in the creation of the CAL FIRE Vegetation
Management Program
The 1985 Fire Siege, which resulted in major expansion of local government fire service mutual aid on
WUI fires
The 1988 49er Fire, which was identified as the “WUI fire problem of the future” due to urban
expansion from Sacramento metropolitan area into Sierra foothills
The 1991 Tunnel Fire, which resulted in creation of the Standardized Emergency Management System
(SEMS) in California and legislation requiring Fire Hazard Severity Zone mapping in LRAs (AB 337‐Bates)
The 1993 Laguna Fire, which resulted in creation of the California Fire Safe Council concept and
changes to flammable roofing codes
The 2003 Fire Siege, which resulted in changes to defensible space clearances from 30 feet to 100 feet
and formation of Governor’s Blue Ribbon Commission on WUI fires
The 2007 Angora Fire, which resulted in a California‐Nevada Governors’ Blue Ribbon Commission
examination of WUI fire issues in Lake Tahoe area
The 2008 Sylmar Fire in Los Angeles, which led to revision of mobile home fire safety
The 2009 Station Fire in the Angeles National Forest which led to re‐examination of wildland fire
management in proximity to urban areas

In October 2007, a series of large wildfires ignited and burned hundreds of thousands of acres in Southern
California. The fires displaced nearly one million residents, destroyed thousands of homes, and took the
lives of 10 people. Within the context of wildland fire, the Southern California Siege of 2007, along with the
56

K. C. Topping, J. Schwab, et al. Planning for Post‐Disaster Recovery and Reconstruction, American Planning Association, Planning Advisory Service,
Report No. 483/484. 1998. p. 261‐262.
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Angora Fire in South Lake Tahoe, demonstrated again a well‐recognized fact that fire is an integral
component of California’s ecosystems. The Angora Fire burned 3,100 acres and destroyed 242 homes and
67 commercial structures during late June 2007. Wildfires are costly, compromising watersheds, open
space, timber, range, recreational opportunities, wildlife habitats, endangered species, historic and cultural
assets, wild and scenic rivers, other scenic assets, and local economies, as well as putting lives and property
at risk.
On average, 9,000 wildfires burn half a million acres in California annually. While the number of acres
burned fluctuates from year to year, a trend that has remained constant is the rise in wildfire‐related losses.
Likewise, fires that originate in the WUI from structures or other improvements can cause damage to the
wildland resources and non‐WUI assets at risk. The challenge is in how to reduce wildfire losses within a
framework of California’s diversity.
Table 5.W shows the most disastrous WUI fires listed in order of structures destroyed. Eighty percent of the
most damaging WUI fires have occurred in the last 20 years. Of the fires in the two decades the Tunnel Fire
in Oakland and the Cedar Fire in San Diego were by far the most destructive in terms of structures burned.

Table 5.W: Fire History by Number of Structures Destroyed
FIRE NAME
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

TUNNEL
CEDAR
WITCH
OLD
JONES
PAINT
FOUNTAIN
SAYRE
CITY OF BERKELEY
HARRIS
BEL AIR
LAGUNA FIRE
LAGUNA
HUMBOLDT
PANORAMA
TOPANGA
49ER
ANGORA
SIMI
SLIDE

DATE
October 1991
October 2003
October 2007
October 2003
October 1999
June 1990
August 1992
November 2008
September 1923
October 2007
November 1961
October 1993
September 1970
June 2008
November 1980
November 1993
September 1988
June 2007
October 2003
October 2007

COUNTY
ALAMEDA
SAN DIEGO
SAN DIEGO
SAN BERNARDINO
SHASTA
SANTA BARBARA
SHASTA
LOS ANGELES
ALAMEDA
SAN DIEGO
LOS ANGELES
ORANGE
SAN DIEGO
BUTTE
SAN BERNARDINO
LOS ANGELES
NEVADA
EL DORADO
VENTURA
SAN BERNARDINO

NUMBER OF
ACRES
1,600
273,246
197,990
91,281
26,200
4,900
63,960
11,262
130
90,440
6,090
14,437
175,425
23,344
23,600
18,000
33,700
3,100
108,204
12,759

NUMBER OF
STRUCTURES
2,900
2,820
1,650
1,003
954
641
636
604
584
548
484
441
382
351
325
323
312
309
300
272

Source: CAL FIRE, Data from CAIRS and EARS databases and Red Book
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MAP 5.GG: State of California Fire Threat

Map 5.GG, published by CAL FIRE, shows wildfire threat widely distributed across hilly and mountainous
terrain throughout California. Threat is a measure of the potential fire severity. Urban areas are shown as
facing a moderate threat in this model due to exposure from WUI fires and windblown embers that could
result in urban conflagration. (Online or download viewers can zoom in for a closer view of the information
on this map.)
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Hazard vs. Risk
The diversity of WUI settings and disagreement about alternative mitigation strategies have led to
confusion and different methods of defining and mapping WUI areas. One major disagreement has been
caused by terms such as “hazard” and “risk” being used interchangeably. Hazard is the physical condition
that can lead to damage to a particular asset or resource. The term “fire hazard” is related to those physical
conditions related to fire and its ability to cause damage, specifically how often a fire burns a given locale
and what the fire is like when it burns (its fire behavior). Thus, fire hazard only refers to the potential
characteristics of the fire itself.
Risk is the likelihood of a fire occurring at a given site (burn probability) and the associated mechanisms of
fire behavior that cause damage to assets and resources (fire behavior). This includes the impact of fire
brands (embers) that may be blown some distance igniting fires well away from the main fire.

Wildland Fire Suppression
The 2010 Strategic Fire Plan has seven broad goals that identify a variety of actions to minimize the
negative effects of wildland fire. Additionally, CAL FIRE has a suppression goal to contain 95 percent of fires
at 10 acres or less. Statewide, approximately 97 percent of all vegetation fires are contained within the first
few hours after they are reported. The remaining 3 percent either move too quickly or are too intense for
available fire suppression resources to handle. Multiple large fires can quickly draw down the pool of fire
suppression resources, making it more difficult to bring the fires under control.
Chart 5.B shows structures ignited by wildfire in California from 2000 through 2009. Overall, 5,000 wildfires
have burned 200,000 acres in California. The numbers of ignited structures rose significantly with the
Southern California wildfires of 2003 and then dropped back substantially in the period from 2004 through
2008.
Chart 5.B: Structures Ignited in California Since 2000

Source: Data from CAIRS, CFIRS and EARS databases; CAL FIRE

While the number of acres burned fluctuated, wildfire‐related financial losses tended to increase in recent
decades. From 1947 to 1990, dollar damages (in 2001 dollars) to structures and other resources in
California exceeded $100 million only once, as contrasted with five occasions in the 2000s. Chart 5.C shows
financial losses since 2000.
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Chart 5.C: Wildfire‐Related Dollar Damage in California Since 2000

Source: Data from CAIRS, CFIRS and EARS databases; CAL FIRE

5.4.3 ASSESSMENT OF STATE WILDFIRE VULNERABILITY AND POTENTIAL LOSSES
Homes in Wildland‐Urban Interface (WUI) Areas
Wildfire poses significant risk to the people of California and their homes, as evidenced by an increasing
trend in structural losses from wildland fires. The risk is predominantly associated with wildland‐urban
interface (WUI) areas. WUI is a general term that applies to development interspersed within or adjacent to
landscapes that support wildland fire.
Threatened Homes in Wildland‐Urban Interface Area

Source: CAL FIRE
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Significant WUI Fire Events
Significant wildfire events in recent California history include the previously mentioned Oakland firestorm in
October 1991 and the 2003, 2007, and 2008 Southern California wildfires. These events have led to major
new legislation affecting development in such areas, described below. The Oakland firestorm, also known
as the Tunnel Fire, ignited in an area that had experienced fires before, including one in 1923 that burned
into Berkeley destroying more than 600 homes in one hour, as well as one in September 1970 in the same
neighborhood that burned 200 acres and destroyed 37 homes. This sort of repetitive fire occurrence and
structure loss in a given area is not uncommon in California, where extreme weather and fuel conditions
often combine to create a cyclical potential for major fire losses.
With structure loss five times greater and loss of life twice as great as any previously recorded wildfire in
California, the Oakland firestorm became the baseline for discussing fire loss potential in the state until the
Southern California wildfires of 2003. This event consisted of 13 fires that burned a total of 750,043 acres
and claimed 22 lives between October 21, 2003, and November 4, 2003. Affected counties were Los
Angeles, Riverside, San Bernardino, San Diego, and Ventura. Total dollar losses in SRAs associated with the
Southern California wildfire events were a record $974 million (see Chart 5.C).

Housing in WUI Areas
Table 5.X describes housing density classes in California for areas exposed to significant wildfire risk. All
classes other than wildland are considered WUI.
Table 5.X: Housing Unit Density Classes
Class
Wildland
Rural
Interface
Urban

Description
Less than one housing unit per twenty acres
From one housing unit per five acres to one housing unit per twenty acres
From one housing unit per acre to one housing unit per five acres
Greater than one housing unit per acre

Source: FRAP, 2003 Assessment

Relative WUI Fire Threat by Acreage and Housing Density
Table 5.Y lists a statewide summary of total acres in the WUI by housing density and proximate threat
classes as of 2000. A total of 7.8 million acres are developed at densities considered to meet the WUI
criteria. Of this total, 920,000 acres are exposed to an Extreme Fire threat, 3.4 million acres to a Very High
threat, and an additional 1.2 million acres to a High threat. If all WUI lands with threat levels greater than
Moderate are considered to be at significant risk to damage from fire, the total area at significant risk is 5.5
million acres, or 71 percent of the total WUI area. The density breakdown of this group shows that 1.7
million acres (32 percent) of the WUI at risk are Urban, 1.2 million acres (21 percent) are Interface, and the
remaining 2.6 million acres (47 percent) are Rural. (Note: These figures are based on the 2000 Census)
Table 5.Y: WUI Acreage by Density Class and Fire Threat
Density
Class
Rural
Interface
Urban
Total

Total
Acres
3,126,842
1,322,620
3,391,215
7,840,677

Extreme
459,507
249,996
209,799
919,302

WUI By Fire Threat Class
Very High
High
Moderate
1,733,775
392,808
475,188
722,877
176,144
156,197
909,622
609,386
1,608,606
3,366,274
1,178,338
2,239,991

None
65,564
17,406
53,802
136,772

Source: FRAP, 2003 Assessment

While the majority of areas considered WUI are low‐density rural areas, when viewed in terms of assets at
risk, most housing assets are concentrated in urbanized areas. Of the 4.9 million homes exposed to High or
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greater fire threat, 4.1 million homes (84 percent) are in the Urban density class. The dominant
density/threat class is the Urban/Very High threat class, comprising 2.1 million homes. Table 5.Z
summarizes the total number of housing units in WUI areas as of 2000.
(www.frap.cdf.ca.gov/assessment2003) (Note: These figures are based on the 2000 Census)
Table 5.Z: WUI Housing Units by Density Class and Fire Threat
Density
Class
Rural
Interface
Urban
Total

Total Housing
Units
323,282
597,497
10,886,536
11,807,315

Extreme
49,167
109,892
380,220
539,279

Housing Units by Fire Threat Class
Very High
High
Moderate
178,491
41,793
47,842
316,246
83,347
80,000
2,131,667
1,624,185
6,627,360
2,626,404
1,749,325
6,755,202

None
5,989
8,012
123,104
137,105

Source: FRAP, 2003 Assessment

Potential Dollar Losses for State‐Owned and ‐Leased Facilities
Estimating potential dollar losses for state‐owned and ‐leased facilities involves a careful review of location
of these facilities in relation to varying kinds of wildfire hazards. Many of these facilities are within urban
areas where wildfire threat is relatively low. However, some facilities are within urban fringe areas,
including WUIs, and a few are within very high fire hazard severity zones. Completion of the current CAL
FIRE remapping will provide specific new insights into the state’s overall risk exposure in terms of critical
facilities.
Table 5.AA shows an estimate of maximum potential exposure of state‐owned and ‐leased facilities to
wildfires, given best available data. It identifies a total wildfire risk exposure of $34.5 billion for buildings in
Very High and Extreme Risk areas. These figures overstate potential losses from this hazard for two
fundamental reasons: 1) wildfire events are centered within one region or another, and 2) only a small
portion of the inventory within a region may be affected by any given wildfire event.
Table 5.AA: Potential Loss of State Facilities from Wildfire Hazards
State Ownership
Status
Own
Lease
Total

Number of
Buildings
8,115
1,561
9,676

Zone 3 (Very High Risk)

Own
Lease
Total

Zone 4 (Extreme Risk)

Own
Lease
Total

Zone 2 (High Risk)

Square Feet
107,041,618
14,369,254
121,410,872

$ at Risk
(billions)
37.46
5.03
42.49

13,073
451
13,524

90,591,456
1,901,682
92,493,138

31.71
0.67
32.38

1,080
33
1,113

6,228,278
107,619
6,335,897

2.18
0.04
2.22

Source: Department of General Services, Cal OES
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MAP 5.HH: State and Federal Declared Fire Disasters, 1950‐December 2012

Map 5.HH shows declared wildfire disasters from 1950 to 2009. Highest numbers occurred in Southern
California, showing the influence of major populated urban areas in Los Angeles and other nearby counties
on fire emergency and disaster events.
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MAP 5.II: State‐Owned Buildings in Higher Wildfire Threat Areas

Map 5.II indicates the location of state‐owned buildings in High and Very High fire threat areas. Altogether
there are a total of 1,952 structures with over 4 million square feet within such areas. Concentrations are
found primarily in mountainous areas. (Online or download viewers can zoom in for a closer view of the
information on this map.)
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Fire and the Natural Environment
Fire is a natural and critical ecosystem process in most of California’s diverse terrestrial ecosystems,
dictating in part the types, structure, and spatial extent of native vegetation in the state. Many of
California’s ecosystems are adapted to a historic “fire regime,” which characterizes historic patterns of fire
occurrence in a given area. Fire regimes include temporal attributes (e.g., frequency and seasonality),
spatial attributes (e.g., size and spatial complexity), and magnitude attributes (e.g., intensity and severity),
each of which have ranges of natural variability (Sugihara et al. 2006).
Ecosystem stability is threatened when any of the attributes for a given fire regime diverge from its range of
natural variability, which currently is prevalent throughout California. In general, when compared to
historic fire regimes, many mixed‐conifer forests now experience fires that are more intense and severe,
while chaparral shrublands experience fire at a greater frequency. Both trends have profound impacts on
ecosystem stability throughout California.
A principal cause of intensifying wildfire severity in mixed‐conifer forest types in the state is the mounting
quantity and continuity of forest fuels that have been brought about by a century of fire exclusion. Fire
exclusion in California and throughout the western U.S. has been attributed largely to fire suppression,
elimination of Native American ignitions, and introduction of grazing that removed fine fuels necessary for
fire spread in and between forested stands. Conifer forests that historically experienced frequent but low‐
intensity surface fires, which are prevalent throughout California, are now predisposed to high‐intensity,
high‐severity crown fires.
Conversely, native chaparral shrublands, which typically burn in high‐intensity stand‐replacing events, are
threatened due to too‐frequent ignitions, which are leading to a type conversion to non‐native grasslands
(Keeley et al., 2009). This trend is particularly acute in Southern California where burgeoning population
growth in fire‐prone areas has resulted in increased ignitions through accident or arson (Syphard et al.,
2008).
One measure of derivation from the range of natural variability is the fire regime condition class (FRCC)
(Hardy et al., 2008). FRCC classifies landscapes into three classes dependent on their degree of departure
from natural fire regimes (shown in Table 5.BB).
Table 5.BB: Fire Regime Condition Class Descriptions
Class
Low: Condition Class 1

Moderate: Condition Class 2

High: Condition Class 3

Description
Fire regimes are within the natural or historical range and risk of
losing key ecosystem components is low. Vegetation attributes
(composition and structure) are well intact and functioning.
Fire frequencies may have departed by one or more return intervals
(either increased or decreased). This departure may result in
moderate changes in fire and vegetation attributes.
Fire frequencies may have departed by multiple return intervals. This
may result in dramatic changes in fire size, fire intensity and severity,
and landscape patterns. Vegetation attributes have been substantially
altered.

Source: Hardy et al., 2008

A coarse‐scale assessment of FRCC was conducted for the lower 48 states in support of the initial policy
development for the National Fire Plan (Hardy et al., 2001; Schmidt et al., 2002; USFS, 1999). The process
continues to be refined to better meet the needs of local and regional efforts to reduce risks to ecosystem
health and stability, while maintaining a centralized and consistent approach nationwide (Hann, 2002).
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MAP 5.JJ: Fire Regime Condition Classes

Source: 2003 Forest and Range Assessment

Map 5.JJ shows fire regime condition classes (FRCC) in California’s bioregions. Fire regime classes reflect
the potential for severe ecosystem damages due to fire occurrence (either too frequent or not frequent
enough).
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The 2003 Forest and Range Assessment demonstrated that a significant portion of the state is currently in
Condition Classes 2 and 3 (Map 5.JJ). Roughly 37 million acres in California are ecologically at risk from fire
with 17 million acres at high risk. Particularly susceptible are the mixed‐conifer forests of the Klamath
Mountain and Sierra Nevada bioregions, sagebrush‐grasslands of the Modoc bioregion, and coastal sage
scrub in the South Coast bioregion (Table 5.CC). The only area without significant widespread ecosystems at
risk is the southeastern desert region, where fire has been a relatively rare phenomenon. Even there,
however, invasion of fire‐stimulated annual grasses is projected to significantly increase fire frequency
(Brooks, 1999).
Table 5.CC: Percentage of California Bioregions
Containing Landscapes in Either Fire Regime Condition Class 2 or 3
Bioregion
Bay Area/Delta
Central Coast
Colorado Desert
Klamath/North Coast
Modoc
Mojave
Sacramento Valley
San Joaquin Valley
Sierra
South Coast

Percentage
41
51
5
68
86
6
30
11
68
72

Habitats with Large Proportions of Condition Classes
2 and 3
Mixed Conifer
Sagebrush; Grassland
Sagebrush; Grassland
Klamath Mixed Conifer
Sagebrush; Grassland
Sagebrush; Grassland
Ponderosa Pine
Sierran Mixed Conifer
Ponderosa Pine
Coastal Sage Scrub

Source: 2003 Forest and Range Assessment

The 2010 Forest and Range Assessment builds off the FRCC and other data to develop a more refined
landscape analysis of fire risks to ecosystems. The 2003 Forest and Range Assessment and the 1997
California Fire Plan (both of which have been updated) identified some detrimental effects of fire for
various ecosystem components, focusing primarily on impacts that follow high‐intensity stand‐replacing
events outside the range of natural variability in conifer stands. These detrimental effects that were
identified are described below.

Fire Effects on Timberlands
Timberlands, defined as conifer‐dominated habitat types that likely support 20 cubic feet of volume growth
per year and are not in reserved status, are a significant economic resource in California and are the
primary economic base in some rural areas. Fire can pose significant risk to timber assets through direct
loss from combustion, mortality of growing stock, and fire‐induced susceptibility to insect, pathogen, and
decay mechanisms. The actual loss of timber value associated with a given fire event is a function of tree
structure, fire severity, and post‐fire salvage opportunity. Roughly three‐quarters of California’s timberland
face a high fire threat or greater and over half of these lands have very high or extreme fire threat
conditions. Only about one‐fifth of California’s timberlands face a moderate fire threat, where expected
losses to timber assets are likely to be low. While some of the standing timber value can be salvaged
following a wildfire, much of California’s timber assets are exposed to significant risk from wildland fire.

Fire Effects on Woodlands
California’s extensive distribution of woodland vegetation, especially hardwood woodlands, provide key
habitat for many species. The risk of habitat loss associated with fire in woodland areas is highly variable,
due both to varying habitat quality and the unique fuel and vegetation response characteristics of specific
areas. Habitat characteristics such as tree canopy height and closure, presence or absence of a developed
shrub understory, and occurrence of special habitat elements—such as snags and downed logs—are
important determinants of habitat quality for many species. Roughly two‐thirds of California’s hardwood
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woodlands are exposed to very high or extreme fire threat. While many areas may respond favorably to
wildland fire, initial changes in the post‐fire environment may cause temporary habitat loss and species
dislocation.

Fire Effects on Recreation and Open Space
After a wildfire, significant alteration of watershed lands and the associated stream systems is noticeable
for periods varying from a few years to decades. In the short term, the presence of partially burnt
vegetation reduces recreational and open space values. Fires can also destroy campgrounds, trails, bridges,
and other recreational facilities within the area. Increased amounts of downstream sedimentation may
significantly affect streams and lakes, which tend to be the most heavily used spots within larger
recreational areas. As the vegetation grows back and damaged recreational infrastructures are replaced,
the recreational and open space values would increase. However, it may take decades before vegetation
types such as mature forests return to their pre‐burn character. Grasslands and shrublands, on the other
hand, can return to their pre‐burn character within a decade.

Fire Effects on Water and Watersheds
Wildfires can have significant adverse effects on watershed lands, watercourses, and water quality. Large,
hot fires cause serious, immediate damage from which a watershed can take decades to recover. By
burning off vegetation and exposing mineral soil, fire impairs the ability of a watershed to hold soil in place
and to trap sediment before it enters stream systems. Loss of vegetation also means less water being
absorbed by plants, causing a short‐term increase in the quantity and the delivery rate of water entering
streams. This can have significant effects downstream from the site of a fire, such as with the fire‐flood
cycle commonly experienced in Southern California. This increased runoff and its large sediment load can
cause costly damage to downstream assets such as homes, roads, debris basins, and other infrastructure. It
can also result in the loss of human life when at‐risk residents are not evacuated.

Fire Effects on Soils
Fire presents a significant risk to soil, especially in denuded watersheds, through accelerated erosion
potential in the immediate post‐fire environment, particularly when subjected to severe rainstorms prior to
any vegetation recovery (Wells et al., 1979). The Fire and Resource Assessment Program (FRAP) has
developed a statewide risk assessment based on the expected marginal increase in surface erosion from a
potential fire.
Erosion is a natural process that occurs across a watershed at varying rates, depending on soils, geology,
slope, vegetation, and precipitation. The intensity of a fire and the subsequent removal of vegetative cover
increase the potential rate of soil erosion and new sediment sources. Wildfires affect surface erosion in a
watershed by altering detachment, transport, and deposition of soil particles. Most wildfires create a
patchwork of burned areas that vary in severity. Severely burned areas suffer increased erosion due to loss
of the protective forest floor layer and creation of water‐repellent soil conditions that can cause flooding,
downstream sedimentation, and threats to human life and property.

Fire Effects on Riparian and Aquatic Habitats
Wildfire can produce a wide range of water quality and aquatic habitat outcomes, from beneficial to
catastrophic. Wildfire outcomes are determined by weather, fuels, terrain, and, to a lesser extent,
suppression efforts. Large wildfires pose the greatest risk to water quality and riparian habitat. If a wildfire
encounters fuel levels that have been reduced through prescribed burning and/or mechanical means, there
is a good chance the fire would produce conditions more favorable to maintaining good water quality and
aquatic habitat. Highly destructive fires are thus minimized.
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Fire Effects on Aquatic Habitat
Fire can also dramatically affect aquatic habitat. Increased erosion and sediment deposition can result in
channel aggradations (i.e., wider, shallower channels), filling of pools that provide important fish habitat,
increased turbidity that makes it harder for fish to find food and can damage gills, and changes in water
chemistry

Fire Effects on Water Quality
Wildfires can potentially affect water quality through increased sedimentation and increased turbidity and
through increases in nutrient loadings. Concentration of nutrients (phosphorous and nitrogen) are
increased from burned vegetation and delivered to streams through surface runoff. Stream temperatures
often increase after fire occurs, typically through the removal of overhead protective vegetation. Elevated
stream temperatures are detrimental to most cold‐water fish species.

Fire Effects on Water Infrastructure
Water delivery systems may be dramatically affected by fire. With the exception of the North Coast, most
watersheds in California have extensive downstream water supply infrastructures serving rural residents,
larger municipalities, and agricultural users. Increased sediment can decrease storage capacity in dams and
reservoirs.

Trade‐offs in Fire Hazards vs. Ecosystem Services Provided by Vegetation
To facilitate sustainable, disaster‐resistant communities, there is a critical need to assess the tradeoffs in
vegetation’s potential to facilitate destructive wildfires versus the biological and economic benefits that it
provides. Paradoxically, vegetation is both an asset and a liability to residents living in the WUI areas. The
same vegetation that regularly burns with great intensity and destruction simultaneously provides both
tangible and intangible benefits to local communities (Dicus and Zimmerman 2007; Dicus et al., 2009).
Minimizing fire hazard while maximizing the economic, biological, aesthetic, and social values that
vegetation provides are seemingly conflicting objectives in the WUI, particularly to those living in high
hazard areas with elevated population densities. Continued immigration to highly fire‐prone areas in
California will likely continue unabated in the near future. For example, the population of San Diego, Los
Angeles, Orange, Riverside, San Bernardino, and Ventura counties in Southern California was 19.2 million in
2000 and is expected to grow by at least 15 percent over the next 10 years (California Department of
Finance, 2004), which will increase both wildfire risk and the likelihood of ignition (Syphard et al., 2008).
Immigration to fire‐prone areas in California has exponentially increased the costs and losses associated
with WUI fires in the last two decades. Indeed, in spite of increased fire agency staffing, equipment, and
training, 9 of the 10 most destructive wildfires in California history have occurred since 1990, resulting in
the loss of 56 lives and almost 14,000 structures (California Department of Forestry and Fire Protection,
2009a). Watershed events include the 2003 Southern California fires, which burned ~750,000 acres, killed
22 people, consumed over 4,800 homes, and cost $123 million to suppress (California Department of
Forestry and Fire Protection, 2004); and the 2007 Southern California fire siege, which again burned
~750,000 acres, killed 17 people, consumed 3,069 homes, and cost $155 million to suppress (California
Department of Forestry and Fire Protection, 2009b). Given the ever‐increasing migration to California’s
WUI, similar destructive wildfires are possible for the foreseeable future. Thus, effective fuel treatments in
the WUI are critical to maintain sustainable communities.
However, treatment‐ and development‐induced losses in tree and shrub canopy cover cost society in many
direct and indirect ways. Vegetation is more than fuel, providing various levels of tangible and intangible
benefits to society, dependent on its composition and structure. For example, WUI vegetation not only
enhances community attractiveness but also reduces home cooling costs and air pollution (Taha et al.,
1997), lessens needed storm water runoff infrastructure (Sanders 1986), sequesters carbon (Nowak and
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Rowntree, 1991), and provides wildlife habitat. From 1985 to 2002, the City of San Diego experienced a 41
percent increase in urban lands coupled with a subsequent loss of 29 percent in tree canopy cover and 8
percent of shrubland canopy cover, which had profound impacts on societal benefits (American Forests
2003). Fuel treatments will only serve to further reduce vegetation and their subsequent social and
economic benefits (Dicus et al., 2009).
The need to adequately understand how fuel treatments affect both fire hazard and societal benefits is
especially critical in light of recent legislation that calls for a significant increase in mandatory fuel
treatments around structures. California Senate Bill 1369, signed into law as a direct result of the 2003
California fires, amended Public Resources Code Section 4291 to increase mandatory vegetation clearance
around homes in all designated areas where the state has primary suppression responsibilities. These new
standards have the potential to significantly reduce the losses caused by wildfire but will also likely reduce
the many tangible benefits to society that vegetation provides (Dicus et al., 2009). Thus, there is an acute
need for California land managers to develop fuel management strategies in the WUI that minimize fire risk
while simultaneously reducing loss of native vegetation and the many societal benefits that it provides.

5.4.4 ASSESSMENT OF LOCAL WILDFIRE VULNERABILITY AND POTENTIAL LOSSES
Assessment of Local Vulnerability and Potential Losses
This section addresses local wildfire hazard vulnerability and potential losses based on estimates provided
in local risk assessments, comparing those with state risk exposure findings presented in the GIS analysis in
Section 5.1.1 of this chapter.

Local Hazard Mitigation Plan Hazard Ratings
An important source of local perceptions regarding vulnerability to wildfire threats is found in the collection
of over 300 FEMA‐approved Local Hazard Mitigation Plans (LHMPs) adopted by cities, counties, and special
districts as of May 2013. The most significant hazards reported in this review are earthquakes, floods, and
wildfires—the three primary hazards also identified on a statewide basis by the 2013 SHMP. Including these
three primary hazards, LHMPs identified a total of 58 distinct local hazards.
Map 5.KK summarizes relative ratings of wildfire hazards in the 2013 review of LHMPs. Displayed are
predominant wildfire hazard ratings shown as high (red), medium (orange), and low (yellow) rankings
reflecting ratings given by at least 51 percent of the jurisdictions with LHMPs within each county. Counties
shown without color represent either jurisdictions not having FEMA‐approved LHMPs or counties where
data are missing or problematic. For a detailed evaluation of LHMPs approved as of May 2013, see Annex
5, California Local Hazard Mitigation Plan Status Report.

Implications for Local Loss Potential
Local hazard rankings are highly variable, responding to a wide variety of very specific local conditions. Each
county has its own set of variables conditioning wildfire loss potential within its cities and unincorporated
area. Descriptions of loss potential are very specific within individual LHMPs and are not consistently drawn
up between plans, nor is there even coverage of all cities and unincorporated areas. Such variability will
diminish as more cities and counties prepare LHMPs and greater standardization enables comparability of
local data with statewide data.

Comparison with Statewide Vulnerability
Map 5.KK reveals that most LHMPs reviewed in 2013 in Southern California and San Francisco Bay Area
counties, some Central Valley counties, and many North Coast and Sierra Mountain counties rated wildfires
high in their hazard rankings. This is consistent overall with the patterns of wildfire hazards and
population/social vulnerability patterns identified previously in Section 5.1.1.
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MAP 5.KK: Wildfire Hazard Ranking in Local Hazard Mitigation Plans

Source: Cal OES

Map 5.KK identifies wildfire hazards as being a predominant concern in the 2013 LHMP review for most
Southern California and many San Francisco Bay Area counties with approved LHMPs, as well as many Sierra
Mountain counties.
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5.4.4.1 FIRE HAZARD SEVERITY ZONE (FHSZ) MAPPING
Progress as of 2013: Public Resources Code (PRC) 4201‐4204 and Government Code 51175‐89 direct the
California Department of Forestry and Fire Protection (CAL FIRE) to map areas of significant fire hazards
based on fuels, terrain, weather, and other relevant factors. These zones, referred to as Fire Hazard Severity
Zones (FHSZs), define the application of various mitigation strategies to reduce risk associated with wildland
fires. State Responsibility Areas (SRAs) were originally mapped in 1985 and last updated in 2007.
CAL FIRE has remapped both state and local fire responsibility areas to provide updated map zones, based
on new data, science, and technology that will create more accurate zone designations such that mitigation
strategies are implemented in areas where hazards warrant these investments. The zones will provide
specific designation for application of defensible space and building standards consistent with known
mechanisms of wildfire impacts on people, property, and natural resources.
Wildland‐urban interface (WUI) building codes that have been adopted by the California Building Standards
Commission took effect January 1, 2008 and use Fire Hazard Severity Zone (FHSZ) maps as the basis for
applicability of certain code sections. FHSZ maps will follow established adoption processes required by
state statute. http://osfm.fire.ca.gov/strucfireengineer/pdf/bml/wuiproducts.pdf
Local Responsibility Areas (LRA) were originally mapped in 1996 and are currently undergoing the local
adoption process for those changes. CAL FIRE has made recommendations for Very High Fire Hazard
Severity Zones for over 200 cities. The process was completed in 2011. CAL FIRE recommendations are
available at:
http://www.fire.ca.gov/fire_prevention/fire_prevention_wildland_zones_maps_citylist.php.
Many local governments have made similar designations under their own authority. Current FHSZ mapping
is available for 2007 and 2008 for most LRA areas. LRA FHSZ maps must be ratified by the local government
agency and the state for full adoption. There are still a few LRA maps pending local ratification prior to
being fully adopted.

(Continued on next page)
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MAP 5.LL: Fire Hazard Severity Zones in State Responsibility Areas

Map 5.LL shows Fire Hazard Severity Zones only in SRAs. SRAs are essentially private lands in WUI areas
within unincorporated county areas. They do not include Local Responsibility Areas (LRAs) within cities or
federally owned lands such as national forests. (Online or download viewers can zoom in for a closer view
of the information on this map.)
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5.4.4.2 LEGISLATION FOR LOCAL WILDFIRE HAZARD PLANNING
Progress Summary 5.T: Significance of Senate Bill 1241 Wildfire Legislation
Progress as of 2013: This legislation is a significant addition to hazard mitigation efforts for wildfire areas
because it follows the legislative model used in the 2007 flood legislation of hazard mitigation through state
oversight of general plans. Similar to flood legislation adding flood plain planning responsibilities to local
general plans (AB 162, etc.), SB 1241, passed in 2012, mandates wildfire planning responsibilities by local
agencies through requirements regarding 1) wildfire updates to general plans; 2) mandatory findings for
subdivision approvals in state responsibility areas (SRAs) and very high fire hazard severity zones (VHFHSZs);
and 3) California Environmental Quality Act (CEQA) checklist updates for wildfire safety.

Senate Bill 1241: Wildfire Hazard Legislation
Safety Element
Planning and Zoning Law requires that cities and counties adopt a comprehensive general plan with various
elements including a safety element for protection of the community from unreasonable risks associated
with various hazards, including wildfires.
SB 1241 addresses local general plan safety elements (and all elements of a general plan, whether
mandatory or optional, must be consistent with one another) in the following ways:
1.
2.

3.
4.

Revises safety element requirements for state responsibility areas and very high fire hazard severity
zones
Requires local general plan safety elements, upon next revision of the housing element on or after
January 1, 2014, to be reviewed and updated as necessary to address the risk of fire in SRAs and
VHFHSZs
Requires each safety element update to take into account the most recent version of the Office of
Planning and Research’s “Fire Hazard Planning“ document
Requires Office of Planning and Research (OPR), at the next update of its general plan guidelines, to
include the provisions of SB 1241, or a reference to the provisions of SB 1241, as well as any other
materials related to fire hazards or fire safety deemed appropriate for reference.

Local general plan safety element (and all elements of a general plan, whether mandatory or optional, must
be consistent with one another) updates are required to include:
1.

Comprehensive review of local fire hazards in relation to distribution of existing or planned uses in SRA
and VHFHSZ area within that jurisdiction

2.

Goals, policies and objectives for protection of the community from unreasonable risk of wildfire based
on the identified fire hazard information

3.

Feasible implementation measures to carry out the defined goals, policies and objectives

4.

Attachment of or reference to any previously adopted fire safety plan that fulfills the goals of SB 1241

For any county containing SRAs or VHFHSZs, SB 1241 requires that the draft safety element update be
submitted to the State Board of Forestry and Fire Protection and to every local agency that provides fire
protection for the territory in the city or county for a 90 day review period prior to adoption or amendment
of that safety element. Any recommendations provided by State Board of Forestry and Fire Protection or
any local agency must be considered by the city council or county’s board of supervisors. Any rejection of
recommendations must be communicated in writing to the State Board of Forestry and Fire Protection or
local agency.
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Subdivision Map Act
The Subdivision Map Act requires the legislative body of a city or county to deny approval of a tentative
map, or parcel map for which a tentative map was not required unless it makes certain findings.
SB 1241 requires the legislative body of a county to make three findings prior to approval of a tentative
map or parcel map for any area located within an SRA or VHFHSZ. These new required findings are:
1.

2.
3.

That the design and location of each lot in the subdivision and the subdivision as a whole are consistent
with any applicable regulations adopted by the State Board of Forestry and Fire Protection per Sections
4290 and 4291 of the Public Resources Code
That structural fire suppression services will be available for the subdivision (this finding must be
supported by substantial evidence in the record)
That ingress and egress for the subdivision meets the regulations regarding road standards for fire
equipment access per Sections 4290 and 4291 of the Public Resources Code

CEQA
The California Environmental Quality Act (CEQA) requires a lead agency to prepare and certify the
completion of an environmental impact report on a project that it proposes to carry out or approve that
may have a significant effect on the environment, or to adopt a negative declaration if it finds that the
project will not have that effect. CEQA requires OPR to prepare and develop guidelines for the
implementation of CEQA by public agencies.
SB 1241 requires OPR to prepare, develop, and transmit to the Secretary of the Natural Resources Agency
recommended proposed changes or amendments to the initial study checklist for the inclusion of
additional, specific questions related to fire hazard impacts for projects located in SRAs and VHFHSZs.
These changes or amendments to the initial study checklist must be made on or after January 1, 2013, at
the time of the next update of the guidelines for implementing CEQA, in cooperation with the Department
of Forestry and Fire Protection.

5.4.5 CURRENT WILDFIRE HAZARD MITIGATION EFFORTS
Once thought of as a seasonal hazard, wildfires are an almost everyday occurrence in California. However,
much of the state’s approach to dealing with wildfire is still seasonal in nature. Flammable expanses of
brush, diseased timberland, overstocked forests, hot and dry summers, extreme topography, and intense
fire weather wind events, summer lightning storms, and human acts all contribute to California’s wildfire
threat.
The number of homes in the wildland‐urban interface is increasing at a rate of 2.4 percent per year in SRAs.
The number of homes outside the wildland‐urban interface is increasing at a rate of 2.1 percent per year.
Wildfire and human development have always been in conflict. Wildfire is a natural part of our environment
and human development in wildlands is an accepted practice. This inherent conflict requires careful
management in order to reduce or eliminate losses to life, property, and resources from wildfires. Some
past management practices have failed to address the comprehensive nature of the human/wildfire conflict
and have exacerbated conditions that can lead to more damaging fires. One example is wildfire suppression
without aggressive management of hazardous fuels or defensible space. Another is development in
historical WUI fire areas without performance‐based fire‐resistant construction standards or fire‐safe
development requirements. Daily actions and decisions often fail to consider WUI fire risks and the
potential for resulting losses.
Managing the human/wildfire conflict requires a commitment of resources and a focused mitigation plan
over the long term. The approach must be system‐wide and include the following:
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An informed, educated public that takes responsibility for its own decisions relating to wildfire
protection
An effective wildfire suppression program
An aggressive hazardous fuels management program
Land use policies and standards that protect life, property, and natural resources
Building and fire codes that reduce structural ignitions from windblown embers and flame contact from
WUI fires and impede or halt fire spread within the structure once ignited
Construction and property standards that provide defensible space
Progress Summary 5.U: Strategic Fire Plan

The California State Board of Forestry and Fire Protection approved the 2010 Strategic Fire Plan in June
2010. The Strategic Fire Plan forms the basis for assessing California’s complex and dynamic natural and
human‐made environment and identifies a variety of actions to minimize the negative effects of wildland
fire.
Vision
The vision of the Strategic Fire Plan is for a natural environment that is more resilient and human‐made
assets that are more resistant to the occurrence and effects of wildland fire through local, state, federal,
and private partnerships.
Goals and Objectives
Through government and community collaboration, the following goals established in the Strategic Fire
Plan will enhance the protection of lives, property, and natural resources from wildland fire, as well as
improve environmental resilience to wildland fire. Each goal listed here is meant to build upon the previous
one (e.g., Goal 3 builds upon the accomplishments in Goals 1 and 2). Although full attainment of a goal is
ultimately dependent upon the success of previous goals, any of the goals can be worked on at any given
time based on available funding and other opportunities.
1.

2.
3.

4.

5.
6.
7.

Identify and evaluate wildland fire hazards and recognize life, property and natural resource assets at
risk, including watershed, habitat, social and other values of functioning ecosystems. Facilitate the
sharing of all analyses and data collection across all ownerships for consistency in type and kind.
Articulate and promote the concept of land use planning as it relates to fire risk and individual
landowner objectives and responsibilities.
Support and participate in the collaborative development and implementation of wildland fire
protection plans and other local, county and regional plans that address fire protection and landowner
objectives.
Increase awareness, knowledge and actions implemented by individuals and communities to reduce
human loss and property damage from wildland fires, such as defensible space and other fuels
reduction activities, fire prevention and fire safe building standards.
Develop a method to integrate fire and fuels management practices with landowner priorities and
multiple jurisdictional efforts within local, state and federal responsibility areas.
Determine the level of fire suppression resources necessary to protect the values and assets at risk
identified during planning processes.
Address post‐fire responsibilities for natural resource recovery, including watershed protection,
reforestation and ecosystem restoration.

Other Aspects of the Plan
CAL FIRE has developed an estimate of fire risk in WUI areas that is consistent with National Fire Plan
methods but is more refined in terms of both mapping extent and quantification of risk. CAL FIRE uses
spatial data to distinguish fire‐related characteristics from assets and applies spatial rules for determining
relative risk of loss. http://cdfdata.fire.ca.gov/fire_er/fpp_planning_cafireplan
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The 2010 Strategic Fire Plan is a strikingly different fire plan than those developed in the past. The plan
recognizes that fire will occur in California and works to answer the question of “how do we utilize and live
with that risk of wildfire?
The approach taken in the revised plan is to focus on a vision and goals and objectives that will help reach
that vision. The overall vision is to create a state that is more resistant and resilient to the damaging effects
of catastrophic wildfire while recognizing fire’s beneficial aspects. The 2010 Strategic Fire Plan is a living
document.
The entire fire plan can be viewed at: http://osfm.fire.ca.gov/fireplan/fireplanning.php

The 2010 Forest and Range Assessment
California law requires that CAL FIRE make periodic assessments of forest and range resources and that the
Board of Forestry and Fire Protection use the results to develop a policy statement and strategic plan. In
addition, the 2008 Federal Farm Bill amended the Cooperative Forestry Assistance Act (CFAA) to require
that states prepare state forest resource assessments and resource strategies. The CFAA amendments are
reflected in the USDA Forest Service State and Private Forestry “Redesign Program”
(http://www.fs.fed.us/spf/redesign/index.shtml). The intent of this program is for the states to identify
priority landscape areas and to underscore work needed to address national, regional and state forest
management priorities.
In June, 2010 the Fire and Resource Assessment Program (FRAP) finished a new assessment and a related
strategies document. The results are found at the CAL FIRE FRAP website at: http://frap.fire.ca.gov/
One of the overarching findings of the 2010 Forest and Range Assessment is that California is a complex
wildfire‐prone and fire‐adapted landscape. Natural wildfire has supported and is critical to maintaining the
structure and function of California’s ecosystems. As such, the ability to use wildfire, or to mimic its impact
by other management techniques, is a critical management tool and policy issue. Simultaneously, wildfire
poses a significant threat to life, public health, infrastructure and other property, and natural resources.
Data suggest a trend of increasing acres burned statewide, with particular increases in conifer vegetation
types. This is supported in part by the fact that the three largest fire years since 1950 have all occurred this
decade. Wildfire‐related impacts are likely to increase in the future based on trends in increased
investment in fire protection, increased fire severity, fire costs and losses, and research indicating the
influence of climate change on wildfire activity.
Both the assessment and strategies documents are organized around themes and subthemes delineated in
the federal Redesign Program. For each subtheme, an analytical framework was designed that uses GIS
techniques to perform a spatial analysis of the pattern of assets and threats across landscapes. Assets
include items of commercial and non‐commercial value, both natural and human‐made, such as buildings,
commercial standing timber, and production of water. Threats are agents that can trigger major negative
impacts on assets; examples include wildfire, development, and insect outbreaks. Location information on
various assets, and potential threats to those assets, are taken together to identify high value/high threat
areas. These delineate landscapes (called “priority” landscapes) where strategies and actions especially
need to be focused.

Chapters Relevant to the SHMP
Several of these 2010 assessment themes and related strategies are relevant to the SHMP. Three chapters
are of special interest and are mentioned here for those who wish more detailed information:


Wildfire Threat to Ecosystem Health and Community Safety

2013 SHMP

SECTION5.4 ‐ PAGE 270

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 5 –EARTHQUAKES, FLOODS AND WILDFIRES: RISKS AND MITIGATION
(http://frap.fire.ca.gov/assessment/assessment2010/document.html )
This chapter reflects the findings cited above and contains three unique spatial analyses that generate
priority landscapes:
o
o
o


Preventing Wildfire Threats to Maintain Ecosystem Health
Restoring Wildfire‐Impacted Areas to Maintain Ecosystem Health
Preventing Wildfire Threats for Community Safety

Forest Pests and Other Threats to Ecosystem Health
(http://frap.fire.ca.gov/assessment/assessment2010/document.html )

and

Community

Safety

This chapter covers the impacts of forest pests, including both forest insects and diseases, in wildland
areas and communities. Collectively, losses from forest pests typically exceed those from wildfire and
create serious hazards. It includes four unique spatial analyses that identify priority areas where forest
management practices are most likely to prevent and mitigate impacts:
o
o
o
o


Restoring Forest Pest Impacted Areas to Maintain Ecosystem Health
Restoring Forest Pest Impacted Communities for Public Safety
Preventing Forest Pest Outbreaks to Maintain Ecosystem Health
Preventing Forest Pest Outbreaks for Community Safety

Planning for and Reducing Wildfire Risks to Communities
(http://frap.fire.ca.gov/assessment/assessment2010/document.html)

This chapter looks at the current status of collaborative, community‐based wildfire planning and the extent
of available planning resources relevant to community wildfire safety and protection. It identifies priority
communities where wildfire threat coincides with human infrastructure such as houses, transmission lines,
and major roads. These priority communities are then summarized in terms of the presence of a CWPP and
Firewise Communities/USA recognition. The availability of community planning resources is also examined.

Ecosystem Health Analyses
There are three types of ecosystem health analyses. The first analysis is designed to identify priority
landscapes that represent areas at risk from wildfire. These are critical for the overall health of the
Ecosystem as defined here, referring to each unique vegetation type by tree seed zone. These ecosystems
represent areas potentially having unique genetic resources.
Since an unhealthy condition class is most typically associated with fire exclusion, tools for treating priority
landscapes include management practices such as fuels reduction and biomass projects. For the case of too‐
frequent fire, tools include fire prevention and increased fire suppression.
The second analysis is designed to identify priority landscapes that represent those areas already affected
by past wildfire events, that are critical for the overall health of the Ecosystem.
The third analysis derives priority landscapes as the convergence of areas with high wildfire threat and
human infrastructure assets. During or following a wildfire event, large dead trees in urban areas can fall
and block major transportation routes, hit power lines (thus starting fires), or crush structures. This is
summarized using indicators for setting priorities for community investments to prevent likely wildfire
events that would create the most severe public safety hazards.
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Assessment Functions
The process for developing the 2010 assessment was based on looking at the location of forest and range
resource assets in the context of potential threats across the state. This information is used to determine
priority landscapes that have high asset values that are likely to be threatened. The Assessment will help
guide efforts to acquire and direct funding that can enable programs and other tools that create desired
future landscape conditions
A key function of the 2010 assessment is to support California in allocating financial resources available
from the federal government. Increasing threats to natural resources and tighter limits on available funds
mean that priorities must be carefully examined.

California Interagency Coordination Efforts
Leading the coordination of wildfire prevention is the California Wildfire Coordination Group Interagency
Prevention Committee (CWCG). The CWCG Prevention Committee was formed as a way to coordinate the
pre‐fire management efforts of its member agencies: Bureau of Indian Affairs (BIA), Bureau of Land
Management (BLM), California Governor’s Office of Emergency Services (Cal OES), CAL FIRE, California Fire
Safe Council (CFSC), Los Angeles County Fire Department (LAC), National Park Service (NPS), Regional
Council of Rural Counties (RCRC), the U.S. Forest Service (USFS), and U.S. Fish and Wildlife Service (USFWS).
The CWCG Prevention Committee provides a forum for sharing information so that its member agencies can
make decisions and operate pre‐fire management programs in a coordinated, integrated fashion. Working
together, they discuss and reach consensus on California wildfire prevention and fire loss mitigation
strategies.
Examples of pre‐fire management programs are:
1. Grants Clearinghouse administered by California Fire Safe Council which provides a one‐stop shop
concept for fire prevention community assistance grants. It allows a mechanism for Alliance members
to pool their grant resources and fund grant projects around the state of California and parts of
Nevada. The Grants Clearinghouse has provided an efficient organizational structure for mobilizing
wildfire mitigation activities and strategies to deal with the WUI issues in California. Projects funded
include a variety of fuel reduction projects supporting prescribe fire, mechanical treatments, and
grazing methods, education and outreach activity, Community Wildfire Protection Plan (CWPP)
development, and biomass reutilization.
2.

Workshops and Networking:
 Development and maintenance of Community Wildfire Protection Plans
 Environmental compliance/Best Management Practices
 Networking lunches with local community groups active in fire prevention

The collaborative energy portrayed by the members has directly benefited the pursuit and mission to build
fire‐safe communities and healthy wildland ecosystems. The CWCG Prevention Committee provides a
single point of contact between the local Fire Safe Councils and its member agencies, while, in turn, the
local Fire Safe Councils provide a single point of contact for coordination with individual communities.
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Additional work and benefits are:






Establishing priorities and opportunities for joint actions to collect information, maintain records,
monitor progress,
Maintaining awareness of social, economic, and technological advances; assessing how these changes
influence wildfire threats; and informing decision‐makers how to decrease wildfire threats and
promote healthy wildland ecosystems
Clarifying and coordinating policies and exploring issues that affect communities threatened by wildfire
Coordinating a common message in order to improve the quality of information
Education to enhance the public’s understanding of wildland fire ecosystems, hazard fuels reduction
and mitigation, and wildland fire management

Fire Safe Councils
The California Fire Safe Council (CFSC) is a state‐wide level nonprofit organization and member of the
California Fire Alliance. Since its formation in April 1993 as a committee of CAL FIRE, the CFSC has offered a
range of fire‐safe education tools and activities for individuals, business or local Fire Safe Councils to raise
awareness of the need to prepare for wildfires. In 2002, the group reformed as an independent 501(c)(3)
California nonprofit corporation. Their mission is to “mobilize Californians to protect their homes,
communities and environments from wildfires”. The CFSC accomplishes its mission through public
education programs and by funding community fire safety projects. The CFSC distributes fire prevention
education materials to industry leaders and their constituents, evaluates legislation pertaining to fire safety,
and empowers grassroots organizations to spearhead fire safety programs. In addition, CFSC provides
education and training in capacity building and other topics focusing on nonprofit organizations.
The CFSC administers the Grants Clearinghouse program, which provides a one‐stop‐shop concept for fire
prevention community assistance grants. The Grants Clearinghouse is made possible by California Fire
Alliance member agencies with funding originally authorized through the National Fire Plan and provided
through the U.S. Forest Service (USFS), Bureau of Land Management (BLM), National Park Service (NPS),
and U.S. Fish and Wildlife Service (USFWS). From 2008 through 2013, the Grants Clearinghouse has funded
over 581 wildfire mitigation projects valued at over $63 million (see Table 5.DD). Consistently, CFSC has
found that the Grant Clearinghouse is able only to fund approximately one third of the applications it
receives. This is due to the continuing high need for such funds throughout the State of California. Since
funding streams have recently changed, the primary federal funder for the Grants Clearinghouse for the
past two years has been the U.S. Forest Service.
In 2012, through an MOU with CAL FIRE, Firewise and California Fire Safe Council, CFSC is now the State
Liaison for Firewise rather than CAL FIRE; however, CAL FIRE remains an active participant in the process
and CFSC partners with them with the Firewise program to encourage and assist existing Fire Safe Councils
as well as new neighborhoods to become Firewise. There are currently 53 Firewise Communities in
California.
Table 5.DD: Wildfire Mitigation Projects Funded by California Fire Safe Council
Year
2008
2009
2010
2011
2012
2013
Total

Total Value of Projects
$5,281,054
$17,791,675
$20,874,237
$8,,950,627
$5,437,783
$4,937,941
$63,273,317

# of Grants
77
160
158
81
52
53
581

Source: The California Fire Safe Council
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Local Fire Safe Councils (FSCs) are community‐based organizations organized to educate groups on Fire Safe
programs, projects, and planning, in addition to providing resources to assist communities to take the
education into action. The FSCs have been instrumental in securing funding and resources and work closely
with the local fire agencies to develop and implement project priorities. For example, the FSCs provide
education about defensible space and provide free chipping service to help residents create defensible
space by eliminating fuel loads. Much of the value in the FSCs lies in their ties to their communities by
educating their neighbors and assisting with planning Fire Safe projects that fit the needs of their local area.
Local FSCs have made great stride where agencies and governing bodies have struggled. Many
communities have their own Defensible Space Programs (Public Resources Code Section 4291), neighbors
helping neighbors with fire prevention education and improving their home’s chances to survive a wildland
fire by supporting the state law 100‐foot defensible space requirement. There are approximately 200 local
and 20 county‐wide Fire Safe Councils. Information regarding the California Fire Safe Council and the Grants
Clearinghouse can be found at: http://www.firesafecouncil.org/

Community Wildfire Protection Plan (CWPP)
A Community Wildfire Protection Plan (CWPP), as defined by the Healthy Forests Restoration Act (HFRA),
enables a community to plan how it will reduce the risk of wildfire. The CWPP is a benchmark of
accomplishment in local efforts to reduce wildfire risk by identifying and ranking areas for hazardous fuel
reduction and recommending measures to reduce the flammability of structures. The additional benefit of
having a CWPP includes National Fire Plan funding priority for projects identified in a CWPP.
The development of a CWPP is a collaborative effort involving government entities and affected non‐
governmental interests, including community grassroots organizations, such as local, county, and regional
Fire Safe Councils and local community residents. Communities throughout the state have been
encouraged to develop a CWPP and integrate their CWPP planning process into other planning processes
such as:
 County general plan
 Local Hazard Mitigation Plan
 Flood Mitigation Plan (prepared by communities participating in the National Flood Insurance Program
(NFIP)
 Other local hazard, evacuation, and emergency plans
For communities without a CWPP, a good starting place in the plan development process is working from an
existing plan such as a CAL FIRE Unit Plan and building in the CWPP minimum requirements, which consist
of the following:
1.

Collaboration. A CWPP must be collaboratively developed with local, state, and federal agencies that
manage land in the vicinity of the community among other non‐governmental stakeholders (i.e., large
industrial land owners and utility companies).

2.

Priorities for Fuel Reduction. A CWPP must identify and rank areas for hazardous fuel reduction
treatments on both federal and non‐federal land. It needs to recommend the types and methods of
treatment that, if completed, would reduce the risk to the community.

3.

Treatment of Structural Ignitability. A CWPP must recommend measures that homeowners and
communities can take to reduce the ignitability of structures throughout the area addressed by the
plan.

4.

Final Certification and Agreement Page. The CWPP must be agreed to and signed off by three entities:
local government, local fire department, and State Forester. Communities with a completed CWPP are
required to attach this signature page to their plans.

2013 SHMP

SECTION5.4 ‐ PAGE 274

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 5 –EARTHQUAKES, FLOODS AND WILDFIRES: RISKS AND MITIGATION
Through the 2010 Assessment analysis, the Fire and Resource Assessment Program (FRAP) was able to find
317 communities identified by name from the information provided on the website. Some communities
may be listed or covered within a countywide CWPP and/or they created their own. El Dorado County is an
example in which there is a countywide plan and approximately 17 communities within the countywide
plan have been creating individual CWPPs supported by the El Dorado County Fire Safe Council.

“Communities At Risk “(CAR)
To help protect people and their property from potential catastrophic wildfire, the National Fire Plan directs
funding to be provided for projects designed to reduce the fire risks to communities. A fundamental step in
achieving this goal was the identification of communities that are at high risk of damage from wildfire. At
the request of Congress, states have submitted lists of all communities within their borders that meet the
criteria of structures at high risk from wildfire and are adjacent to federal lands. These high‐risk
communities identified within the WUI were published in the Federal Register in 2001. With California's
extensive WUI situation, the list of communities extends beyond only those adjacent to federal lands and
includes 1,272 communities. California’s "Communities at Risk" are unique communities ranging from large
cities, such as San Diego and Los Angeles, to small unincorporated areas with few residents.

Firewise
Firewise Communities/USA is a unique opportunity available to America's fire‐prone communities. Its goal
is to encourage and acknowledge action that minimizes loss of homes to wildfire. It teaches homeowners to
prepare for a fire before it occurs. The program adapts especially well to small communities, developments,
and residential associations of all types. The program reports that as of February 2010 there are 538
Firewise communities in the nation and currently 53 in California. These communities are found throughout
the State. Firewise Communities/USA is a simple, three‐legged template that is easily adapted to different
locales. It works in the following way:




Wildland fire staff from federal, state, or local agencies provides a community with information about
coexisting with wildfire along with mitigation information tailored to that specific area
The community assesses its risk and creates its own network of cooperating homeowners, agencies,
and organizations
The community identifies and implements local solutions

As mentioned previously, in 2012 CAL FIRE, Firewise and California Fire Safe Council signed a MOU to allow
CFSC to act as the State Liaison for Firewise Communities in California. However, CAL FIRE remains an
active participant by partnering with CFSC in this effort.

Defensible Space Law
A new state law that became effective in January 2005 extended the required defensible space clearance
around homes and structures from 30 feet to 100 feet. In summary, Public Resources Code Section 4291
now states that a person who owns, leases, controls, operates, or maintains a building or structure in, upon,
or adjoining a mountainous area, forest‐covered lands, brush‐covered lands, grass‐covered lands, or land
that is covered with flammable material shall at all times maintain defensible space of 100 feet from each
side and from the front and rear of the structure, but not beyond the property line.

2013 SHMP

SECTION5.4 ‐ PAGE 275

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 5 –EARTHQUAKES, FLOODS AND WILDFIRES: RISKS AND MITIGATION
A home with tree cover and vegetation cleared and/or thinned of combustible fuels, providing
“defensible space” where fire personnel have defended the house from the onslaught of wildfire

Source: CAL FIRE Communications Program

Proper clearance to 100 feet dramatically increases the chance of a house surviving a wildfire. The
vegetation surrounding a building or structure is fuel for a fire. Even the building or structure itself is
considered fuel. Research and experience have shown that fuel reduction around a building or structure
increases the probability of it surviving a wildfire. Good defensible space allows firefighters to protect and
save buildings or structures safely without facing unacceptable risk to their lives. Fuel reduction through
vegetation management coupled with ignition‐resistant construction is the key to creating good defensible
space.
Numerous local jurisdictions have adopted more stringent standards. Defensible space programs,
otherwise known as fire safe inspections, can be implemented at many different levels. For example:





CAL FIRE uses firefighters to inspect high hazard areas
USFS inspects where it has direct protection responsibility on private lands
Fire Safe Council inspections are conducted with the support of grant dollars, homeowners association
dues, and counties funds such as Title III
Local fire agencies, both paid and volunteer, inspect with firefighters and volunteers

Fuel Reduction Programs
Fuel reduction programs are administered and implemented at many of the same levels as defensible space
programs.
CAL FIRE has the Vegetation Management Program (VMP), a cost‐sharing program that focuses on the use
of prescribed fire and mechanical means for addressing wildland fire fuel hazards and other resource
management issues on State Responsibility Area (SRA) lands. A significant provision of the VMP is the
public‐private partnership authorized by legislation, wherein state‐funded CAL FIRE fire protection
resources can be used on private land at state expense to reduce hazardous fire‐prone vegetation. Prior to
this legislation, use of public resources was not allowed on private land.
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The California Forest Improvement Program (CFIP) provides cost‐share assistance to private forest
landowners, Resource Conservation Districts, and nonprofit watershed groups. Cost‐shared activities
include management planning, site preparation, tree purchase and planting, timber stand improvement,
fish and wildlife habitat improvement, and land conservation practices.
Additionally CAL FIRE uses local government agencies or nonprofit organizations, (any California corporation
organized under Section 501(c)(3)) to implement Community Assistance Grants (CAGs). Lastly, CAL FIRE
assists local agencies and councils in the wildland‐urban interface grant process.
In addition to state‐sponsored programs, the Natural Resources Conservation Service provides the
Environmental Quality Incentives Program (EQIP). EQIP was reauthorized in the Farm Security and Rural
Investment Act of 2002 (Farm Bill) to provide a voluntary conservation program for farmers and ranchers
that promotes agricultural production and environmental quality as compatible national goals. EQIP
contracts provide financial assistance to implement conservation practices. Program practices and activities
are carried out according to an EQIP plan of operations developed in conjunction with the producer that
identifies the appropriate conservation practice or measures needed to address the resource concerns.
Fire Safe Councils assist with the award and administration of the grants that are awarded through the
Grants Clearinghouse; these grant dollars may come from federal agencies such as BLM or the USFS.
The FEMA Pre‐Disaster Mitigation Grant program provides assistance to communities that have identified
wildfire hazard mitigation needs, in the form of fuel reduction, structural modifications, and planning
grants.
Fire Safe Planning efforts such as the California Fire Plan, CAL FIRE Unit Fire plans and local Community
Wildfire Protection Plans (CWPPs) are the road maps for reducing the risk of wildfire. These plans identify
projects that fit within communities’ priority areas and are considered to be of most value. These
documents are invaluable to the implementation of Fire Safe programs throughout the state.

Wildland‐Urban Interface Building Code
More than 50 percent of structures lost in WUI fires are in fires that burn more than 300 structures. These
fires are what CAL FIRE has termed “conflagration” fires. These fires burn during extreme fire behavior
conditions that usually include high winds and hot temperatures when flames spread rapidly. Extreme
winds sometimes blow embers ½ to 1 mile from the main fire into urban interface areas. These fires are
located near homes, moving so fast and so destructively that it is not possible to get enough firefighters and
equipment on scene soon enough. The solution to this problem is to design and build communities that are
resistant to the unwanted effects of WUI fires. Reducing structural ignitions from windblown embers or
direct flame contact through use of appropriate design, materials, and assemblies is the goal of the WUI fire
and building codes. A successful design would allow for a wildland fire to burn through a developed area
with no damage to built assets and no injuries to people.
For this reason, state and local governments in California have enacted numerous laws related to protecting
communities from wildfire. Many of the laws focus on roofing or vegetation, the two major factors that
affect structure loss during wildland fires. In many cases, these laws were passed immediately following a
major fire.
On September 20, 2005, the California Building Standards Commission approved the Office of the State Fire
Marshal’s emergency regulations amending the California Code of Regulations (CCR), Title 24, Part 2, known
as the 2007 California Building Code (CBC). The amendment states as follows:
701A.3.2 New Buildings Located in Any Fire Hazard Severity Zone. New buildings located
in any Fire Hazard Severity Zone within State Responsibility Areas, any Local Agency
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Very‐High Fire Hazard Severity Zone, or any Wildland‐Urban Interface Fire Area
designated by the enforcing agency for which an application for a building permit is
submitted on or after January 1, 2008, shall comply with all sections of this chapter.
New buildings located in any Fire Hazard Severity Zone shall comply with one of the
following:
1.

State Responsibility Areas ‐ New buildings located in any Fire Hazard Severity Zone within State
Responsibility Areas, for which an application for a building permit is submitted on or after January 1,
2008, shall comply with all sections of this chapter.

2.

Local Agency Very‐High Fire Hazard Severity Zone ‐ New buildings located in any Local Agency Very
High Fire Hazard Severity Zone for which an application for a building permit is submitted on or after
July 1, 2008, shall comply with all sections of this chapter. The Legislation gave Local Government an
additional year (2009‐2010) to adopt the VHFHSZ recommendations.

Post‐Fire Assessments of Effects of Wildfire on Natural Resources
The U.S. Forest Service has conducted Burn Area Emergency Response (BAER) team assessments for burned
areas located on federal lands. The BAER teams provide a rapid assessment of the fire area and
downstream values at risk to determine whether the potential post‐fire effects pose a threat to life or
property. However, BAER teams only examine federal lands. The directives issued in the Governor’s
Executive Order S‐07‐08 collectively require Cal OES, the California Resources Agency, and the California
Environmental Protection Agency to provide similar service to citizens living near burned areas on state,
local, tribal, or private lands. The State Emergency Assessment Teams (SEATs) have been used to conduct
similar assessments where needed on state responsibility lands. While BAER teams are comprised of USFS
personnel, the funding and personnel availability for SEATs is not provided for by regulation or statute. In
many cases, SEATs also worked closely with federal post‐fire assessment teams (BAER teams) to avoid
duplication of effort and also to ensure that entire watershed effects were evaluated, since debris torrents
and mudslides, more common after catastrophic wildfire, occur without regard to jurisdictional boundaries.
Both SEATs and BAER teams set work priorities based on potential values and threats to life, property,
safety, and resources.

Natural Hazard Disclosures
Natural Hazard Disclosures (NHDs) in real estate transactions have been required for wildland fire hazards
since 1990 but were not widely used until the late 1990s. NHDs are required in Very High Fire Hazard
Severity Zones (VHFHSZs) in LRAs and in all SRAs regardless of fire hazard. CAL FIRE provides Natural Hazard
Disclosure maps and data for two types of fire hazard areas referred to in legislation as disclosure items in
real estate transactions.
(http://frap.cdf.ca.gov/projects/hazard/hazard.html#)
For specific mitigation ideas related to wildfires, see “Mitigation Ideas: A Resource for Reducing Risk to
Natural Hazards” January 2013, prepared by FEMA, available on the FEMA website:
http://www.fema.gov/library/viewRecord.do?id=6938

Hazard Mitigation Grant Program (HMGP) Projects
During the past ten years, local government and state agencies requested $23.1 million in wildfire
mitigation projects from the Hazard Mitigation Grant Program (HMGP) under the Stafford Act and received
a total of $15.9 million.
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5.4.6 OPPORTUNITIES FOR ENHANCED WILDFIRE HAZARD MITIGATION
California law requires each city and county to adopt a general plan “for the physical development of the
city or county, and any land outside its boundaries which…bears relation to its planning” (Government Code
Section 65300). The general plan is the “constitution” for all local development. It expresses the
community’s goals and embodies public policy relative to the distribution of future land uses, both public
and private. The general plan must contain seven mandatory elements—land use, housing, circulation,
conservation, open space, noise, and safety. Although WUI issues could be addressed in almost any of the
mandatory elements, the most logical place for them is the safety element.
The goal of the safety element is to reduce the potential risk of death, injuries, property damage, and
economic and social dislocation resulting from hazards such as fires, floods, earthquakes, and landslides.
Within the safety element, local jurisdictions must address fire‐safe standards, including evacuation routes,
water supplies, road widths, and clearance around structures. Although this information has been required
to be included in general plans since 1974, compliance is not universal. SB 1241, among other things,
intensifies the application of OPR’s Fire Hazard Planning Guidelines in SRA Areas and Very High Fire Hazard
Severity Zones (see Section 5.4.2.2).
In 2003, OPR provided specific guidance for incorporating fire issues in the general plan in a publication
entitled Fire Hazard Planning, which is part of the General Plan Technical Advice Series. The document can
be downloaded at: http://opr.ca.gov/s_publications.php#pubs‐F
The purpose of the document is to help local jurisdictions develop effective general plan policies related to
fire hazard mitigation and to help Fire Safe Councils, concerned citizens, and other interested parties
develop fire plans that contain policies that can easily be integrated into local general plans.
Fire Hazard Planning encourages a collaborative approach to hazard mitigation planning that links local
mitigation efforts with local land use decision‐making and that involves state and local government
agencies, elected officials, local planners, community members, nonprofit organizations, fire districts, and
others. This approach maximizes community safety and can help link planning and funding decisions. It has
provided a model for other community guidance, such as that provided for communities in flood hazard
zones represented by DWR’s handbook for communities implementing flood hazard legislation (see
Progress Summary 5.O: New Flood Laws).
The publication of Fire Hazard Planning was OPR’s first step in developing a larger guidance toolkit for
incorporating multi‐hazard mitigation planning policies into the general plan and associated local
prevention, response, and mitigation plans. Since then, substantial wildfire hazard mitigation knowledge
has been gained as a result of major wildfires in 2003, 2007, 2008, and 2009. Such experiences provide a
rich opportunity to enhance knowledge available to WUI area stakeholders through a future update to Fire
Hazard Planning.
The Fire Hazard Planning document is further strengthened by the passing of wildfire hazard Senate Bill
1241 (SB 1241) in 2012. Among other things, SB 1241 requires communities to take the most recent Fire
Hazard Planning document into account during periodic general plan safety element updates (see Section
5.4.4.2 for more information on SB 1241).
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MAP 5.MM: FEMA‐Funded Wildfire Mitigation Projects and Population/Social Vulnerability

Map 5.MM shows the pattern of wildfire‐related Hazard Mitigation Grant Program projects approved or
completed in the past decade in relation wildfire vulnerability. (Online or download viewers can zoom in for
a closer view of the information on this map.)
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6.1 LEVEE FAILURE
About Chapter 6
Chapter 6 assesses a variety of hazards and risks other than the three primary hazards of earthquakes,
floods, and wildfires examined in Chapter 5. Levee failure is one of several phenomena identified as
secondary or cascading hazards triggered by the primary hazards. Other secondary hazards include
landslides, tsunamis, climate‐related impacts, and volcanoes. In addition to secondary hazards, two other
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classes are included. One, simply titled “other” hazards, is characterized by technological errors or
biological impacts which can be systemic and/or widespread. The other, titled “additional” hazards, is
characterized by more isolated, localized, and/or infrequent disaster incidents. See Section 4.3.2 for a
discussion of the hazard classification system.

6.1.1 IDENTIFYING LEVEE HAZARDS
There are several areas in California that use levees to protect land from peak flood levels and/or to protect
land that is below sea level. The first type of levee should be designed to withstand peak flood levels that
are caused by rapid snow melt or intense rainfall within the watershed. Examples are the levees along the
Russian River or the Sacramento River near Sacramento. The second type of levee should be designed to
withstand nominal water levels on a continuous basis as well as peak flood levels. Examples are the levees
throughout the San Francisco Bay‐San Joaquin‐Sacramento Delta region.

The Significance of Levees
The San Francisco Bay‐San Joaquin‐Sacramento Delta region (a.k.a. “the Delta”) contains levees critical for
delivering irrigation water to 3 million acres and drinking water to over 23 million people. A failure in one
of the Delta levees in 1972 interrupted the state and federal water supply systems and required
approximately 500,000 acre‐feet of fresh water to restore export water to acceptable quality (Senate
Hearings on the 1972 Levee Failure at Brannan‐ Andrus Islands). Recent studies indicate the levees in the
Delta are susceptible to significant damage in a near‐field seismic event.
CALFED’s “Seismic Vulnerability of the Sacramento‐San Joaquin Delta Levees” report of April 2000
concluded that 3 to 10 failures are likely to occur on critical Delta levees during a 100‐year earthquake.
These failures would likely stop the export of Delta water until water quality is restored. Aside from the
potential impact on water delivery to Southern California and the San Francisco Bay Area, the
encroachment of brackish or seawater into the Delta could have a significant environmental impact on salt‐
sensitive species. The Delta also has many fuel storage facilities and oil and gas pipelines located within the
region. These lines may fail during a seismic event and cause large‐scale spills that would also inhibit the
export of Delta water and severely affect one of the nation’s largest natural salt water habitats.
Building of these levees began circa 1850 to protect or reclaim floodplains for agricultural purposes. The
soil was rich for growing crops because of the river‐deposited silts or river‐nourished backwater peats in
these locations, but these types of soils generally make for poor foundation material for levees. The
original levees from this era were not engineered until about the 1940s and 1950s. The levees have been
augmented since then to produce the current system.
During the Gold Rush, hydraulic mining was prevalent in the headwaters of the rivers that feed the Bay‐
Delta. Huge amounts of sediment were flushed downstream as a by‐product of hydraulic mining. To
prevent buildup of this sediment, levees were built and/or heightened to increase flows through the low‐
lying areas to aid in moving the sediment pulses through the Delta. With the reclaimed floodplains not
being replenished with new sediment and the drying out of some of the boggy areas, the land protected by
the levees began to drop in elevation via subsidence and wind erosion of topsoil. Land behind the levees
will continue to drop in elevation with the addition of potential sea level rise exacerbating the situation.
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MAP 6.A: Bay‐Delta Elevations Relative to Mean Sea Level (after DWR 1993)

Map 6.A shows the general configuration of levees and waterways in the Bay‐Delta area. Most levees in
California are in the Bay‐Delta (over 1,000 kilometers) and, for the most part, protect land that is at or
below sea level. As can be seen in Map 6.A, there are vast areas in the Delta that are currently below sea
level.
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MAP 6.B: California Levee System with 100‐Year Flood Zones

Map 6.B shows the pattern of levees in relation to National Flood Insurance Program (NFIP) 100‐year
floodplains in California. The greatest concentration of levees is in the Central Valley area. Lesser
concentrations are found in the San Francisco Bay Area and Southern California. (Online or download
viewers can zoom in for a closer view of the information on this map.)
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In California, levees protect farmland, ranchland, rural residential areas, urban residential areas, and
infrastructure such as roads, highways, and waterways or canals. The Bay‐Delta is a complex system where
there are three rivers bringing in fresh water, tidal fluctuations that cycle salt water or brackish water, and
the Central Valley and State Water projects that carry fresh water to upward of 23 million citizens in Central
and Southern California. Approximately 60 percent of the water supply of the San Francisco Bay Area is also
extracted from or passes through the Delta. In addition to the risks to the water system posed to the area
from Delta levee failures, the Bay Area also has numerous substandard levees protecting both low‐lying and
below‐sea‐level urban areas and infrastructure, including the Oakland International Airport.

Levee Stability
The stability of levees is a function of several variables. Three main loading functions related to levee
failure are water level changes, ground shaking, and static loading (Moss and Eller, 2007). Water level
changes can be due to peak flood levels or rapid draw‐down; both are known to adversely affect the
stability of levees. Ground shaking is a function of earthquakes in and around the levees but can occur up
to 100 kilometers or more away and still affect levee performance. Static loading represents the nominal
loading conditions that regularly exist, but documented levee failures have occurred with no adverse
conditions other than static loading (for example, with the Jones Tract failure in 2004).
The levees in the Bay‐Delta are designed nominally to 100‐year design flood levels. This should be put into
perspective with the levee system that was built to protect the city of New Orleans against 250‐year design
flood levels but recently failed catastrophically due to Hurricane Katrina at flood levels much lower than the
design (Seed, et al. 2006).

Levee Failure Mechanisms
Six main failure mechanisms are a function of the three loading functions. The six mechanisms are bearing
failure, sliding failure, slump or spreading failure, seepage failure, erosion failure, and overtopping, which
may be described as follows (Moss and Eller, 2007):
1.

A bearing failure in levees is typically deep‐seated and is most likely induced by seismic ground shaking.
Failure is commonly triggered by a seismic event that either causes a loss of soil strength or produces
destabilizing inertial loading conditions.

2.

A sliding failure may occur if the foundation soil has a weak or brittle zone resulting in a preferred
failure plane. Both seismic‐induced inertial loading and high water levels can cause sliding failures.

3.

Slumping and spreading can be generated by two loading conditions. Cyclic loading from earthquakes
may generate increased pore pressures and reduced soil strength, leading to volumetric and/or
deviatoric strains in the foundation. The same results can also occur due to increased pore pressures
from high water levels and increased seepage.

4.

Seepage is one of the most common failure mechanisms in levees. Levees are built in fluvial
depositional environments, and it is common to find levees with an existing sandy layer beneath the
foundation. The sandy layer can be a conduit for flow underneath the levee, resulting in critical
conditions at the inboard (or landside) toe. This leads to erosion of the foundation during high water or
a consistent weakening of the foundation over a long period of time, both eventually leading to failure.
Biogenic agents can also lead to destabilizing seepage. This can include rodent holes, tree roots, or
other biological activity that create conduits for seepage.

5.

High velocity flows can erode material from the outboard or waterside of the levee, which may lead to
instability and failure. Erosion can occur at once or over time as a function of the storm cycle and the
scale of the peak storms.
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6.

The failure mechanism of overtopping occurs when high water exceeds the elevation of the levee crest.
The water energy is then concentrated at the inboard toe of the levee, leading to soil erosion and
decreased levee stability. Overtopping failure can be exacerbated by decreased levee crest height due
to land subsidence.

Re‐Engineering the Levees
The U.S. Army Corps of Engineers (USACE) has endeavored to re‐engineer the older levees and to build new
levees to increasing design standards. One of the biggest issues of the existing levee system, particularly in
the Bay‐Delta, is the quality of the foundation material on which the levees are founded. Two seismic
concerns related to California levees are liquefaction potential of levees founded on granular or sandy soils,
and cyclic failure and post‐cyclic deformations of levees founded on peaty organic soils. Some non‐seismic
concerns related to California levees are ensuring sufficient levee height to withstand peak flows, armoring
levees against toe or face erosion, preventing detrimental seepage through and beneath levees, and
mitigating against degradation of levee integrity due to biological agents or time‐based strength
degradation of levee materials.
One of the important lessons learned from the New Orleans levee failures (Seed, et al., 2006) was that
levees can be designed and built to appropriate standards, but the juncture where two levees abut or join
or where a levee abuts or joins a floodwall should also be designed and built to the same standards. A
number of failures in and around New Orleans can be attributed to this juncture or interface between
different levees built at different times using different designs or under different jurisdictions. Regardless
of how well‐built each levee was, the interface or connection was substandard and failure occurred at that
location. In engineering terms, levees are considered a series system, a chain of connected engineered
components. Levee hazard mitigation must be conducted on a system wide basis, and a levee system, as
with any series system, is only as strong as the weakest “link” in the chain.

6.1.2 PROFILING LEVEE HAZARDS
A list of levee failures in the Bay‐Delta from 1900 to the present is shown in Table 6.A. This list documents
the spatial and temporal variability of levee failure but does not attribute the failures to a particular loading
function or failure mechanism.
Table 6.A: Bay Delta Levee Failures, 1900‐Present
Delta Island/Tract
Andrus Island
Bacon Island
Bethel Island
Big Break
Bishop Tract
Bouldin Tract
Brack Tract
Bradford Island
Brannan Island
Byron Tract
Canal Ranch Tract
Clifton Court Tract
Coney Island
Dead Horse Island
Donlon Island
Edgerly Island
Empire Tract
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Total Acres Flooded
7,200
5,546
3,400
2,200
2,100
5,600
2,500
2,000
7,500
6,100
500
3,100
900
200
3,000
150
3,500

Year Flooded
1902, 1907, 1909, 1972
1938
1907, 1908, 1909, 1911, 1972, 1981, 1983
1927
1904
1904, 1907, 1908, 1909, 1972
1904
1950, 1983
1902, 1904, 1907, 1909, 1972
1907
1958, 1986
1901, 1907
1907
1950, 1955, 1958, 1980, 1986, 1997
1937
1983
1950, 1955
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Delta Island/Tract
Fabian Tract
Fay Island
Franks Tract
Glanville Tract
Grand Island
Grizzly Island
Holland Tract
Ida Island
Jersey Island
Little Franks Tract
Little Mandeville Island
Lower Jones Tract
Lower Roberts Island
Lower Sherman Island
Mandeville Island
McCormack Williamson Tract
McDonald Island
Medford Island
Middle Roberts Island
Mildred Island
New Hope Tract
Palm Tract
Pescadero
Prospect Island
Quimby Island
RD 1007
RD 17
Rhode Island
Ryer Island
Sargent Barnhart Tract
Sherman Island
Shima
Shin Kee Tract
Staten Island
Stewart Tract
Terminous Tract
Twitchell Island
Tyler Island
Union Island
Upper Jones Tract
Upper Roberts Island
Van Sickle
Venice Island

Total Acres Flooded
6,200
100
3,300
‐‐
‐‐
8,000
4,100
100
3,400
350
22
5,700
10,300
3,200
5,000
1,500
5,800
1,100
500
900
2,000
2,300
3,000
1,100
700
3,000
4,500
100
11,600
1,100
10,000
2,394
700
8,700
3,900
5,000
3,400
8,700
2,400
5,700
500
‐‐
3,000

Victoria Island
Webb Tract

7,000
5,200

Year Flooded
1901, 1906
1983
1907, 1936, 1938
1986, 1997
1955
1983
1980
1950, 1955
1900, 1904, 1907, 1909, 1981, 1983
1981, 1982, 1983
1980
1907, 1980
1906
1907, 1925
1938
1938, 1950, 1955, 1958, 1986, 1997
1982
1936, 1983
1938
1965, 1969, 1983
1900, 1904, 1907, 1928, 1950, 1986
1907
1938, 1950
1980, 1981, 1982, 1983, 1986
1936, 1938, 1950, 1955, 1986
1925
1901, 1911, 1950
1938
1904, 1907
1904, 1907
1904, 1906, 1909, 1937, 1969
1983
1938, 1958, 1965, 1986
1904, 1907
1938, 1950, 1997
1907, 1958
1906, 1907, 1909
1904, 1907, 1986
1906
1906, 1980, 2004
1938
1983
1904, 1906, 1907, 1909, 1932, 1938, 1950,
1982
1901, 1907
1950, 1980

Source: DWR, 2006; DWR Public Affairs Chief Ted Thomas, personal communication, 2006; USACE, 2006
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6.1.3 ASSESSMENT OF STATE AND LOCAL VULNERABILITY AND POTENTIAL LOSSES
The list of levee failures in Table 6.A also documents the consequences of the levee failures in terms of area
of land flooded per failure. The consequences of failure are critical for profiling the hazard and developing
a rational risk‐based assessment. Ultimately the consequences are in terms of dollar figures associated
with crop loss, building destruction, life loss, or salt water intrusion that brings to a halt the pumping of
fresh water to Central and Southern California.

Climate Change and Levees
Increased flood frequency in California is a predicted consequence of climate change. Mechanisms whereby
climate change leads to an elevated flood risk include sea level rise, more intense daily precipitation events,
and shifts in the seasonal timing of river flows. As sea levels rise, flood stages in the Sacramento‐San
Joaquin Delta of the San Francisco Bay estuary may also rise, putting increasing pressure on Delta levees.
This threat may be particularly significant because recent estimates indicate the additional force exerted
upon the levees is equivalent to the square of the water level rise. Estimates using historical observations
and climate model projections suggest that extreme high water levels in the Bay and Delta will increase
markedly if sea level rises above its historical rate. These extremes are most likely to occur during storm
events, leading to more severe damage from waves and floods (DWR, 2006; California Climate Change
Center, 2006).

6.1.4 CURRENT LEVEE FAILURE HAZARD MITIGATION EFFORTS
Progress Summary 6.A: Levee Hazard Mitigation
Progress as of 2013:
Levee Evaluation and Repair
DWR is undertaking unprecedented efforts to evaluate and upgrade aging and deteriorating levees along
the Sacramento River and San Joaquin River valleys and the Delta. Funding for the levee evaluation efforts
is provided through the two large flood control bonds, Propositions 84 and 1E, approved by California
voters in November 2006. To expedite efforts to protect these communities, levee evaluations are being
conducted in a fast‐track manner over a two‐ to three‐year period. Information on levee evaluations,
including technical evaluations and surveys and a fact sheet, is available at:
http://www.water.ca.gov/levees/evaluation/
To date, nearly 250 levee repair sites have been identified with more than 100 of the most critical sites
having already been repaired. Repairs to others are either in progress or scheduled to be completed in the
near future and still more repair sites are in the process of being identified, planned, and ranked. More
information on the DWR’s levee repair efforts, including a history of California levees, levee evaluation
information, and levee repair sites, can be found at:
www.water.ca.gov/levees/
DWR’s Levee Evaluations Program
DWR’s Levee Evaluations Program includes the Urban Levee Geotechnical Evaluations (ULE) Project and the
Non‐Urban Levee Evaluations (NULE) Project. The ULE Project addresses approximately 470 miles of State‐
Federal Project (Project) Levees and appurtenant non‐State‐Federal Project (non‐Project) levees located in
the central valley protecting populations of 10,000 people or more. NULE addresses the remaining Project
and non‐Project levees protecting populations of fewer than 10,000 people.
Urban Levee Evaluations (ULE) Project
The ULE Project evaluates levees that protect more than 10,000 people. The ULE Project, evaluate urban
State/Federal project levees, including appurtenant non‐project levees to determine if they meet defined
geotechnical criteria and, if appropriate identify remedial measure(s) to meet those criteria. The goals of
the ULE Projects include:
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Support the CVFPP, federal and local flood management projects, local FEMA certification efforts and
the legislative mandate of urban, 200‐year flood protection by 2025
Support federal & local flood management programs by providing geotechnical data, analysis and
remedial alternatives to local, State, and federal stakeholders
Improve geotechnical information exchange methods between state, local and Federal flood
management agencies
Identify critical levee repairs

ULE Geotechnical Evaluation Report (GER)
The GER is comprised of two volumes that present cumulative geotechnical evaluation results for the
studied area. Volume 1, Existing Conditions, reports ULE Project analysis results for existing levee
conditions and identifies levee reaches/segments that do not meet the design and/or 200‐year flood
protection criteria. Volume 2, Remedial Alternatives, reports ULE Project conceptual remedial alternatives
and associated costs for those reaches/segments that do not meet criteria based on the results of the GER
Volume 1. Volume 2 also evaluates the study area levees for seismic vulnerability but does not include
conceptual remedial alternatives or associated costs.
Non‐Urban Levee Evaluation (NULE) Project
The NULE Project is part of DWR’s Levee Evaluations program established through FloodSAFE with the
primary purpose to evaluate non‐urban/State‐Federal Project Levees and appurtenant non‐Project Levees
that protect less than 10,000 people. The NULE Project determined whether the non‐urban levees meet
defined geotechnical criteria and, if appropriate, identified remedial measure(s) to meet those criteria. The
goals of the NULE Project include:
 Support the CVFPP and CVFED projects
 Support federal and local flood management programs by providing geotechnical data, analysis, and
conceptual remedial alternatives and their costs to local, state, and federal agencies
 Improve geotechnical information exchange methods among state, local, and federal flood
management agencies.
 Identify locations where critical levee repairs may be needed.
Two phases have been developed to meet the NULE project goals:
NULE Phase 1 – Geotechnical Assessment Report (GAR)
The phase 1 assessment consisted of non‐intrusive studies and preparation of the Geotechnical Assessment
Report (GAR). Over 1,200 miles of non‐urban Project Levees and over 300 miles of appurtenant non‐urban
non‐Project Levees were included in Phase 1 of the GAR. The GAR contained a compilation of existing data
about the levees, levee systems and historical levee performance. The compiled data were reviewed for
levee construction information, subsurface information, and past performance descriptions. Each levee
segment was assigned a hazard category. Tools and methodology were developed to consistently assess
levee segments based on systematic, consistent, repeatable analysis that correlated geotechnical data with
levee performance history. Conceptual remedial alternatives and associated cost estimates were prepared
and are presented in a Remedial Alternatives and Cost Estimate Report (RACER).
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NULE Phase 2 – Geotechnical Overview Report (GOR)
Phase 2 assessment builds on Phase 1 results in DWR selected study areas, which generally consist of levees
protecting populations greater than 1000 people. Phase 2 consisted of targeted field explorations,
laboratory testing, and analyses to identify levees not meeting criteria established for the NULE Project.
The field work and laboratory testing will be summarized in the Geotechnical Data Reports (GDR). The
analysis of existing conditions and remedial alternatives will be summarized in the Geotechnical Overview
Reports (GOR). The GOR will be divided into two volumes with Volume 1 describing the existing conditions
which includes the study area overview, methodology, and analysis results. Volume 2 will contain remedial
alternatives for levees that do not meet criteria, and includes analyses of remedial alternatives and
conceptual cost estimates.
The West Sacramento GER and the GAR and RACER reports are completed. The GER and GOR reports will
be completed over the next two years. DWR is planning to make these reports available electronically
when completed. Digital copies of the GAR and RACER are currently available upon request. Please contact
Steve Mahnke at 916‐574‐1460 to request copies.

Best Practices Highlight 6.A: Hamilton City Flood Damage Reduction and Ecosystem Restoration Project
(pending)
Hamilton City is located along the Sacramento River about 85 miles north of Sacramento in Glenn County.
Given its proximity to the Sacramento River the city has an extensive history of flood evacuations and flood
fighting to avoid failure of the private “J” levee. The “J” levee, built in the early 1900’s to contain flows in
the Sacramento River, failed twice in the 1970s and has required emergency reinforcement five times since
1983. The “J” levee does not meet current construction standards and could fail even with river levels
below the top of the levee.
The community’s pending flood damage reduction and ecosystem restoration project aims to reduce flood
risk and damages, to repair the river ecosystem through restoration of river function and improved habitat,
and to form successful partnerships between stakeholders in the process.
A 2004 feasibility study by the U.S. Army Corps of Engineers (USACE) and the Reclamation Board of the
State of California determined that the project could reduce the chance of flooding from once in every 10
years to once in every 75 years with an expected $577,000 decrease in annual flood damages.
The project which includes a 6.8‐mile set‐back levee, 1,450 acres of flood plain, and 1,361 acres of habitat
restoration, is projected to cost $52.4 million. Nearly 85 percent of the land needed for the project is being
donated by The Nature Conservancy with acquisition funding provided by the Department of Water
Resources. The project’s success to date is attributed to:




Strong partnership, a high level of trust among stakeholders, and strong communication
Combining project purposes with strong partnerships, resulting in increased project resources
USACE multiple purpose project policy

While still pending, this project exemplifies using nature as an integral project component to meet flood
mitigation needs. It is a potential, innovative solution for an area that would otherwise not be eligible for a
standard levee construction project. The proposed location of the set‐back levee will create a flood plain
area that will serve dual purposes of providing flood protection and restoring natural habitat. Spreading
the river banks apart will increase the capacity of the river and decrease erosion and maintenance needs on
the levee while creating river connectivity that will improve species habitat.
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The Senate Appropriations Committee approved the project in July 2013. The project now awaits a portion
of federal funding. For more information on the project, visit:
http://www.sacramentoriver.org/srcaf/index.php?id=hamilton_city
Hamilton City Flood Damage Reduction and Ecosystem Restoration Plan

Source: Hamilton City Feasibility Report 2004

6.2 LANDSLIDES AND OTHER EARTH MOVEMENTS
6.2.1 IDENTIFYING LANDSLIDE HAZARDS
Like its earthquake‐generating faults, California’s mountainous terrain is also a consequence of dynamic
geologic processes in operation as the North American Plate grinds past the Pacific Plate. More than one‐
third of California is mountainous terrain that generally trends parallel to the coast, forming a barrier that
captures moisture from offshore storms originating in the Gulf of Alaska and Mexico. Steep topography,
weak rocks, heavy winter rains, and occasional earthquakes all lead to slope failures more frequently than
would otherwise occur under gravity alone.
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A landslide is the breaking away and gravity‐driven downward movement of hill slope materials, which can
travel at speeds ranging from fractions of an inch per year to tens of miles per hour depending on the slope
steepness and water content of the rock/soil mass. Landslides range from the size of an automobile to a
mile or more in length and width and, due to their sheer weight and speed, can cause serious damage and
loss of life. Their secondary effects can be far‐reaching; for example, catastrophic flooding can result from
the sudden release of river water impounded by landslide debris or slope failure of an earthen dam.
Although the area affected by a single landslide is less than that of earthquakes, landslides are pervasive in
California’s mountainous terrain and occur far more often, resulting in cumulative losses approaching $200
million in a given year. Average annual landslide losses in California are estimated at about $100 million.
Because landslides occur as isolated events in both time and location, and there is presently no systematic
means in place for documenting their losses, landslide hazard is often underestimated or goes unrecognized
in the policy arena, even though landslides continue to cause millions of dollars in cumulative damage to
California’s homes, businesses, and infrastructure.

6.2.2 PROFILING LANDSLIDE HAZARDS
Landslides are classified into many different types based on form and type of movement. They range from
slow‐moving rotational slumps and earth flows, which can slowly distress structures but are less
threatening to personal safety, to fast‐moving rock avalanches and debris flows that are a serious threat to
structures and have been responsible for most fatalities during landslide events. Many large landslides are
complex, being a combination of more than one landslide type. This is well‐illustrated by the famous La
Conchita landslide that lies along the coastal bluffs in Ventura County. Historically active since the turn of
the 19th century, it was reactivated as a slow‐moving rotation slide during the 1995 winter rains that
destroyed six homes in the subdivision below. The slow movement allowed homeowners to evacuate
safely, resulting in no injuries during the event. A portion of the same landslide moved again during the
2005 heavy winter rains as a fast‐moving debris flow, which destroyed 30 more homes but also caused 10
fatalities as the occupants had no time to escape.

Areas of Landslide Risk
Landslide risk is high in the coastal regions of California, which is home to much of the state’s population,
industry, and infrastructure. Particularly hazardous terrain lies where weak rock layers are inclined in the
same direction as the mountain slope which is found in many areas of California. The Franciscan Formation,
which makes up much of the Northern California Coast Ranges, contains weak rock and that is both easily
eroded and landslide prone. Because past decades of development have been continuing to spread into
mountainous terrain where hazard exposure is high, most reported landslide losses occur in these regions,
as illustrated in the cumulative landslide occurrences resulting from the 1995 El Nino winter storms, shown
in Map 6.C.
Debris flows can cause damage to structures and endanger lives in hillside areas, and can also run out
beyond the mountains. Alluvial fans are geologic features built by successive runoff spreading out on the
broad fan‐like surface as debris‐laden floods or debris flows. As residential and business land use has
expanded onto these mountain‐front alluvial fan areas, more lives and property is at risk from debris laden
floods and debris flows.
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A home in Marin County destroyed by debris flow triggered by intense rains, February 1998

Source: USGS

Debris laden floods and debris flows from Oak Creek, Inyo County spread out on an alluvial fan and
damaged the Mt Whitney Fish Hatchery and homes in the low area between alluvial fans (on left).

Photo by K. Babione, from Wagner et al, CGS 2012

The California Geological Survey (CGS), working with the California Department of Water Resource’s (DWR)
Alluvial Fan Floodplain Evaluation and Delineation (AFFED) project, has developed geologic maps of
Quaternary surficial deposits for nearly 35,000 square miles of southern California. These maps provide
geologic information on the general distribution of alluvial fans, as well as differentiation of geologic
deposits that may represent the location of potential debris laden floods and debris flows. As part of the
AFFED project these maps are intended to provide local agencies making land use decisions with the
necessary tools to understand the characteristics and potential hazards.
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It has been recognized that debris laden floods and debris flows on alluvial fan floodplains often issued
from watersheds burned during the previous fire season (Eaton, 1935). The concern for debris flows
following wildfires is particularly acute in the Los Angeles Basin where urban areas encroach upon alluvial
fans. Research by the US Geological Survey in the western United States has refined the understanding of
debris flows generated from recently burned watersheds (USGS, 2005).
MAP 6.C: 1994‐1995 Winter Storm Landslide Events

Map 6.C shows landslide damage reports investigated by the California Geological Survey (CGS) during the
1995 El Nino winter storms. Orange‐shaded counties are those declared federal disaster areas during the
1994‐1995 winter season. Other El Nino winter seasons revealed similar patterns of landslide occurrences.
Even though the map shows only one season, it provides a pattern of landslide propensity when soils are
liquefied.
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This statewide pattern of occurrences repeats itself during heavy winter seasons, which generally coincide
with El Nino Southern Oscillation in the Pacific Ocean. Every few years, warm equatorial waters are driven
northward, bringing moisture‐laden air that results in more frequent and severe winter storms in California.
The added weight of rain‐saturated hill slopes and the weakening of slopes caused by the pressure the
groundwater exerts on porous hillside materials are triggering agents of slope failure. Improved forecasting
of El Nino events now provides advanced warning to better prepare for and respond to potential slope
failures and flood events.
Chart 6.A: Multivariate ENSO Index

Chart 6.A shows a history of El Nino occurrences. The red region corresponds to warmer sea surface
temperatures, which bring unusually moist air into the north Pacific, producing wetter winters and more
intense landslide and debris flow activity in California.

Chart 6.B: Property Losses

Chart 6.B shows property losses from storm events in California (Barrows 1993).

2013 SHMP

SECTION6.2 ‐ PAGE 297

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 6 –OTHER HAZARDS: RISKS AND MITIGATION
MAP 6.D: Relative Susceptibility to Deep‐seated Landslides in California

General landslide susceptibility in California can be estimated from the distribution of weak rocks and steep
slopes as shown in Map 6.D. High and moderate landslide susceptibility, combined with high rainfall or high
earthquake potential leads to high landslide hazard in coastal California. (See Map 5.F). (Online or
download viewers can zoom in for a closer view of the information on this map.)
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MAP 6.E: State and Federal Declared Landslide Disasters, 1950‐December 2009

Map 6.E shows state and federally declared landslide disasters by county from 1950 to December 2012.
Note that despite frequent local occurrence of landslides, they are rarely large enough to qualify for a
disaster declaration. Additionally, large landslides, mudslides, and debris flows are frequently included
under other disaster categories.
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Earthquakes and Landslides
Although less frequent, the most devastating landslides worldwide have been triggered by earthquakes.
Strong ground shaking can add the additional forces necessary to weaken and cause slopes that are already
distressed by gravity to fail. The greatest landslide disaster in history occurred in 1920 in central China,
where a Magnitude 8.5 earthquake caused weak, wind‐deposit slopes to collapse into a densely populated
valley, killing an estimated 180,000 people.
Besides additional forces, earthquake shaking can rapidly weaken loose water‐saturated sediments via
liquefaction, which can greatly increase ground deformation and sliding, even on gentle slopes. This
happened during the 1971 San Fernando Earthquake, when the soil beneath a juvenile detention facility
and an earth‐fill dam partially liquefied and shifted, causing partial collapse of both facilities. Those events
resulted in over a half‐billion dollars in damage and the temporary evacuation of 80,000 people below the
dam.
Besides blocking the flow of streams and causing the potential for catastrophic flooding by sudden release
of impounded waters, landslides can collapse into water bodies causing very large, destructive splash
waves. In 1958, a Magnitude 8 earthquake collapsed a hillside into Lituya Bay, Alaska, which caused a
water splash wave that reached 1,720 feet up the mountain slope, stripping all vegetation. A massive
landslide into the Vaoint Reservoir in Italy in 1963 caused a tremendous water splash wave that swept 800
feet over the top of the dam, causing a major flood that killed an estimated 2,600 people below. Grading
during construction of reservoirs and alteration of the groundwater regime due to the impounded water
can weaken the adjacent hillsides, which must be taken into consideration during design and construction.

Climate Change and Landslides
Climate change may result in precipitation extremes (i.e., wetter wet periods and drier dry periods). While
total average annual rainfall may decrease only slightly, rainfall is predicted to occur in fewer, more intense
precipitation events. The combination of a generally drier climate in the future, which will increase the
chance of drought and wildfires, and the occasional extreme downpour is likely to cause more mudslides
and landslides (CNRA, 2009; California Climate Change Center, 2009).

6.2.3 ASSESSMENT OF VULNERABILITY AND POTENTIAL LOSSES
The impact of natural hazards on the built environment generally depends on exposure (proximity to the
hazard and its severity) and the vulnerability of engineered structures (structure type, design, age). The
closer a structure is to a hazard event, the more damage that is likely to be sustained, while the larger a
hazard event is, the greater its impact at a given distance. Brick buildings resist storm and fire damage
better than wood construction; however, these buildings – particularly unreinforced masonry – are less
resilient against earthquakes. The resistance a structure of a given type will have against natural hazards
depends on the building code in effect at the time of construction and how closely its provisions are
followed.
Codes improve with time, so newer construction generally performs better than older construction. While
structures can be designed to resist the forces of gravity, wind, and earthquakes, it is not economically
feasible to design structures to resist the large earth movements that can accompany large landslides.
Landslide losses primarily result from hazard exposure (high population densities in mountainous terrain),
however, rather than inferior structural design.
The two main types of structures that are vulnerable to landslides are buildings and “lifelines” (such as
utility and transportation lines). Table 6.B lists notable landslides and debris flows in California.
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Typical landslide damage to homes caused by intense ground deformation of the landslide mass in
Anaheim Hills, Orange County, 2005. The slow movement of the slide allowed residents to evacuate.

Buildings
Landslides directly damage engineered structures in two general ways: 1) disruption of structural
foundations caused by differential movement and deformation of the ground upon which the structure sits,
and 2) physical impact of debris moving down‐slope against structures located in the travel path. As a
landslide breaks away from a slope and moves, it deforms the ground into an undulating, hummocky
surface broken up by fissures and scarps.
When situated on top of a landslide, the deformation distresses structural foundations and the structures
themselves by settlement, cracking, and tilting. This can occur slowly, over years, or rapidly within
days/hours. A water‐saturated, fast‐moving debris flow (called “mudslides” by the media) can destroy all in
its path, collapsing walls and shifting structures off their foundations. The 2005 La Conchita Landslide in
Ventura County traveled with such force that it destroyed 30 homes, scraping many off their foundations
and piling them, one on top of another, three high.
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Table 6.B: Notable Historic Landslides and Debris Flows in California
Location
La Canada

Year
2009‐2010

La Conchita
Laguna Beach

2005
2005

Mission Peak
Laguna Niguel

1998
1998

Rio Nido
Laguna Beach
La Conchita
Anaheim Hills
Big Rock Mesa

1998
1998
1995/2005
1993
1979/1983

Laguna Beach
San Fernando
Saugus‐Newhall
Palos Verdes

1978
1971
1971
1956,
intermittently

Impacta
Post‐Station Fire debris flows with early damage claims at $58
million and Los Angeles County cleanup costs at over $30 million
(2009 dollars)
Destroyed 30 homes, killed 10 people
Destroyed 18 homes, damaged 8 others. Slide repair cost: $21
million. Cost of damage: $35 million
‐‐
Destroyed 9 homes and 57 condominiums. $12 million awarded to
homeowners in lawsuit; $16 million to stabilize slopeb
Destroyed 37 homes. 140 residents were evacuatedc
Destroyed 18 homes, damaged 300 others. Killed two peopled
Destroyed 6 homese
Destroyed 30 homes, damaged 200 others. Cost: $12 million
Destroyed 13 homes. Cost: $114 million. Damage to Highway 1
cost: $1.26 billionf
Destroyed 19 homes, damaged 45 others. Cost: $62 milliong
Cost $354 million
Cost $312 million
More than 100 homes severely damaged or destroyed. Cost: $34
million; $68 million in damage settlementsh

a

Dollar amounts are adjusted to 2006 dollars
http://anaheim‐landslide.com/laguna.htm
c
http://www.sonoma.edu/geoloy/wright/rioslide.htm
d
http://wrgis.wr.usgs.gov/wgmt/elnino/scampen/laguna/index/html
e
http://www.geog.ucsb.edu/~jeff/projects/la_conchita/apcg2001_article/apcg2001_article.html
f
http://www.ci.malibu.ca.us/download/index.cfm?fuseaction=download&cid=3144
g
http://www.consrv.ca.gov/cgs/geologic_hazards/landslides/Bluebird%20Canyon%20Landslide%20Cover.pdf
h
http://seis.natsci.csulb.edu/VIRTUAL_FIELD/Palos_Verdes/pvportuguese.htm
b

Utilities and Transportation
In addition to buildings, utilities and transportation structures are vulnerable to the impact and ground
deformation caused by slope failures. They present a particular vulnerability because of their geographic
extent and susceptibility to physical distress. Lifelines are generally linear structures that, because of their
geographic extent, have a greater chance of being affected by ground failure (hazard exposure).
Extension, bending, and compression caused by ground deformation can break lifelines. Failure of any
component along the lifeline can result in failure to deliver service over a large region. Once broken,
transmission of the commodity through the lifeline ceases, which can have catastrophic repercussions
down the line: loss of power to critical facilities such as hospitals, impaired disposal of sewage,
contamination of water supplies, disruption of all forms of transportation, release of flammable fuels, and
so on. Therefore, the overall impact of lifeline failures, including secondary failure of systems that depend
on lifelines, can be much greater than the impact of individual building failures.
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A fast‐moving debris flow caused the loss of 10 lives; 30 homes were swept off foundations and piled
three high when a water‐saturated hillside broke loose during heavy rains in La Conchita, Ventura
County, 2005.

The cost of damage to lifelines is a substantial part of the overall social impact. Recent studies have shown
that Caltrans spends an average of $50 million per year repairing and mitigating landslide damage. Other
lifeline operators (local governments and utilities) may spend a similar amount. The economic impact of
landslide damage to lifelines can be much greater than direct repair costs, but there are no estimates of the
total indirect costs. In one illustrative example, a small slide east of Watsonville in 1998 cost under $1
million to repair the local road and drainage facilities. Repair of a natural gas pipeline and restoration of gas
service to a large area cost over $10 million. Half of the restoration costs were for personnel to re‐light
approximately 60,000 pilot lights in the affected area (Schuster et al, 1998).

6.2.4 CURRENT LANDSLIDE HAZARD MITIGATION EFFORTS
Exposure to landslide hazards can be reduced by effective land use planning and hillside development
practice. Like slope steepness and material strength, potential for water‐saturated hillsides (or earthquake
shaking) is a design parameter that should be considered when preparing a building site. Reducing
landslide hazard is accomplished by either reducing gravity forces acting on a slope by grading to decrease
steepness, or increasing slope resistance and restraint using structural systems and effective dewatering
and drainage. If either approach is not economically viable for a particular project, avoiding the hazard by
relocating the project to a safer site is the alternative. Landslides that affect existing structures can often
be stabilized using engineering resistance and retention systems and effective dewatering that strengthen
the slope and hold rock/soil mass in place.

Local Government Responsibilities
Managing landslide risk is primarily the responsibility of local government where planning and building
departments serve as lead agencies. Over 80 percent of California cities have landslide/mudslide
ordinances, design standards, or guidelines for hillside development. California’s Seismic Hazards Mapping
Act designates landslide zones wherein cities and counties are required to condition construction permits
upon adequate landslide site investigation and agreed‐upon mitigation. These efforts have proven effective
in reducing losses over the past decades, but not all jurisdictions that face potential landslide hazards have
such instruments, nor has zoning of all landslide‐prone areas been completed under the state program.
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Best Practices Highlight 6.B: Devil’s Slide Tunnel Project
Devil’s Slide, located on the coast of California between Pacifica and Montara, is described by the California
Department of Transportation (CalTrans) as, “an unstable ocean‐facing cliff highly prone to rock falls and
slippage.”57 Since original construction of State Route 1 across the steep, geologically unstable cliff in the
1930’s, there have been an ongoing series of slides which have caused safety problems as well as closures
along the stretch of highway. Starting with a major landslide event in 1940 which destroyed much of the
road, intermittent landslides occurring during winter storms have resulted in an ongoing periodic cycle of
costly reconstruction and destruction.
In the late 1950’s a possible highway bypass route to Devil’s Slide was identified which led to opposition by
concerned groups, due to potential environmental impacts. In the 1990’s further consideration of a tunnel
alternative began and was determined to be reasonable and feasible, leading to voter approval of the
Devil’s Slide Tunnel Initiative (Measure T) in 1996. This initiative amended the Local Coastal Plan to include
the tunnel project as the only feasible highway bypass option for State Route 1 at Devil’s Slide. Following
completion of the environmental review process, ground breaking for construction of the tunnels occurred
on May 6, 2005.
Boring of the tunnels started in September 2007 and was completed in 2011. The tunnel project consists of
the following elements: 1) new realignment along State Route 1, 2) two parallel 4,000 foot tunnels, 3) two
parallel 1,000 foot bridges at the north portal approach, 4) an operations and maintenance center (OMC)
south of the tunnels and 5) public access features for hikers and bicyclists. As part of the project CalTrans
has given the bypassed portion of the road and 70 nearby acres to San Mateo County to operate as a public
park.
The tunnels, officially named the Tom Lantos Tunnels after late congressman Tom Lantos, opened to traffic
in March 2013. The tunnels are the first to open in California in almost 50 years. The completion of the
tunnel project allowing bypass of the geologically unstable slide area mitigates safety problems, costly
repairs and risk of permanent failure. More information about the tunnel project can be found at:
http://www.dot.ca.gov/dist4/dslide/
Devil’s Slide Tunnel South Portal

Source: California Department of Transportation website: http://www.dot.ca.gov/dist4/dslide/
57

Devil’s Slide Fact Sheet, California Department of Transportation
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Devil’s Slide Tunnel Project Schematic by CalTrans

Source: California Department of Transportation website: http://www.dot.ca.gov/dist4/dslide/

California Landslide Loss Reduction Plan
California’s Landslide Hazard Identification Act established the Landslide Hazard Identification Program in
1986 within the Department of Conservation, California Geological Survey, which prepared maps of
landslide hazards and distributed them to local governments. The program terminated by sunset law in
1995. Since then, much of the activity has been superseded by the Seismic Hazards Mapping Act, which
provided for identification of landslide zones of investigation beginning in 1998. Because most of California
is subject to seismic hazard and landslides can be triggered by earthquake shaking, coordinated efforts to
reduce landslide losses in California are, in effect, integrated into California’s Earthquake Loss Reduction
Plan which is prepared and updated regularly by the California Seismic Safety Commission.

Nationwide Efforts
The U.S. Geological Survey has published a national strategy to reduce landslide losses that, if enacted,
would provide guidance, partnering, and funding to states for landslide hazard identification and mitigation
(Spiker and Gore, 2002). The National Research Council (NRC, 2004) has assessed the proposed strategy
and supports the plan. Such a plan would greatly enhance landslide hazard mitigation and reduce future
losses. The plan calls for increased research to develop a predictive understanding of landslide processes
and triggering, and a landslide hazard assessment and mapping grant program similar to the national
cooperative geologic mapping program, whereby states would receive financial assistance for such work.
The plan also calls for more comprehensive and systematic loss assessment, public education and outreach,
and landslide emergency preparedness, response, and recovery at the local level.
For specific mitigation ideas related to landslides, see “Mitigation Ideas: A Resource for Reducing Risk to
Natural Hazards” January 2013, prepared by FEMA, available on the FEMA website:
http://www.fema.gov/library/viewRecord.do?id=6938
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Progress Summary 6.B: Landslide Hazard Mapping
Progress as of 2013: The California Geological Survey has released maps of zones of requiring investigation
for seismically induced landslides under the Seismic Hazards Mapping Act since 1997. In addition, CGS has
been producing maps of landslides since the 1970s. Hundreds of these landslide inventory maps, covering
much of coastal California, have recently been made available through the CGS web page at
http://www.quake.ca.gov/gmaps/WH/landslidemaps. Maps showing the locations of existing landslides in a
community are useful for land use decision‐making because they target areas to be avoided or remediated
before construction can safely proceed. The maps indicate not only the location, but activity status and
direction of slope movement. Because of their value for hazard mitigation projects, many communities
have prepared such maps as part of the safety elements of their general plans or for Local Hazard
Mitigation Plans. Advanced knowledge of slope instability can help to assure that proper consideration will
be included in grading plans and that safe foundations will be constructed.
MAP 6.F: Palos Verdes Peninsula Area Landslide Hazard Map

Map 6.F is an example of a landslide inventory map showing boundaries of existing landslides in a portion of
the Palos Verdes Peninsula of Southern California. The map shows the Portuguese Bend area and other
areas of the Palos Verdes Peninsula. The major landslide covers former residential areas as well as traffic
arteries in the area. Landslides are color‐coded as Active or Historic Movement (brown), Dormant – Some
Indication of Historic Movement (orange), and Dormant – Old, No Evidence of Historic Movement (yellow).
Arrows show direction of landslide movement.
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6.3 TSUNAMI HAZARDS
6.3.1 IDENTIFYING TSUNAMI HAZARDS
A tsunami is a wave triggered by any form of land displacement along the edge or bottom of an ocean or
lake. This can be submarine landslides or submarine dip slip fault ruptures that result in seafloor uplift or
down‐drop. This mass movement translates to a tsunami or gravity wave within the overlying water. A
good general description for understanding tsunamis can be found in Chen and Scawthorn (2003).
Tsunamis travel radially outward from the point of initiation. The size of a tsunami is proportional to the
mass movement that generated the tsunami. The speed of a tsunami is proportional to the depth of the
water in which the tsunami originated. Tsunamis can travel at great speeds but in the open ocean result in
relatively little wave height above the mean sea level as the energy is distributed throughout the water
column. The wave length of a tsunami is much longer than wind generated waves, making it hard to detect
in the open ocean.
As a tsunami approaches the shore and the depth of the water column decreases, the energy in the wave
pushes the wave crest above the water surface resulting in a large wave height. Wave run‐up is the
elevation above mean sea level on dry land that a tsunami reaches. Run‐up is what causes inundation of
coastal areas that are below the run‐up height. Identifying tsunami hazards requires 1) evaluating the
potential for submarine mass movement both locally and at great ocean distances, and 2) identifying
coastal regions within the direct or indirect path of a potential tsunami wave that are below the run‐up
height.
There are two types of tsunamis—local and distant. Local tsunamis are more threatening because they
afford at‐risk populations only a few minutes to find safety. California is vulnerable to, and must consider,
both types.
Tsunamis can travel at speeds of over 600 miles per hour in the open ocean and can grow to over 50 feet in
height when they approach a shallow shoreline, causing severe damage to coastal development. Recent
studies of the continental shelf off the California coast indicate a potential for underwater landslides
capable of generating damaging tsunamis that could threaten coastal communities.

6.3.2 PROFILING TSUNAMI HAZARDS
Recent studies have documented historical tsunamis that have been recorded along coastal California. The
California Seismic Safety Commission report, the Tsunami Threat to California Findings and
Recommendations on Tsunami Hazards Risks, published in December 2005, indicates that over 80 tsunamis
have been observed or recorded along the coast of California in the past 150 years. The report includes
findings that tsunamis generated either locally or from events elsewhere in the Pacific Basin pose a
significant threat to life and property in California, and that tsunamis present a substantial risk to the
economy of the state and nation primarily through the impact on ports.
Over 80 tsunamis have been observed or recorded along the coast of California in the past 150 years. Since
1946, there have been seven tsunamis known to have caused damage to ports and harbors in California. In
1964, a tsunami caused by a M9.2 earthquake offshore from Alaska resulted in 12 deaths in California and
destroyed portions of downtown Crescent City. More recently, a 2006 tsunami (originating in the Kurile
Islands region) caused approximately $20 million in damage to Crescent City harbor. A 2010 tsunami
(originating offshore from Chile) caused several million dollars in damage to ports and harbors in the state.
A tsunami in 2011 (caused by a M9.0 earthquake offshore of Japan) killed one person at the mouth of the
Klamath River and caused up to $100 million damage to 27 ports, harbors, and marinas throughout the
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state. The most damage occurred in Crescent City, Santa Cruz and Moss Landing harbors and a federal
disaster was declared in Del Norte, Santa Cruz, and Monterey Counties.
The magnitude 9.0 Tohoku Earthquake of March 11, 2011 generated a tsunami that caused damage around
the Pacific basin. In California, the major damage occurred from the strong currents that were created as
the waves surged in and out of enclosed areas such as ports and harbors. One person drowned in the event
and several other people had to be rescued because they underestimated the hazard. Estimates as of early
April are that damages are over $48 million statewide, with $12 to $16 million occurring at the Inner Basin
of Crescent City Harbor and $25 million at Santa Cruz Harbor. Both Crescent City and Santa Cruz had small
oil spills that resulted from sunk or damaged boats. Spills were quickly contained and clean‐up efforts have
been completed. (Source: http://www.coastal.ca.gov/energy/tsunami/CCC_Tohoku_Tsunami_Report.pdf)
Post Tsunami Damage to Crescent City Harbor, March 2011

The 2010 version of the Marine Oil Terminal Engineering and Maintenance Standards (MOTEMS), codified
as the 2010 California Code of Regulations Title 24, Part 2, California Building Code, Chapter 31F Marine Oil
Terminals, became effective in 2011. It includes a study by Borrero et al. (2006) that provides maximum
credible tsunami water levels and current speeds for marine oil terminals in the San Francisco Bay Area.
The work by Legg et al (2002) provides estimated wave height for coastal cities in Southern California. The
portion of Northern California north of the Mendocino triple junction (roughly offshore due west of the
town of Petrolia) falls within the Cascadia subduction zone, which has wave heights documented by the
state mapping agencies.
The National Geodetic Data Center (NGDC) provides a database cataloging all tsunami occurrences. The
database can be used to evaluate past tsunami events at a particular site.

6.3.3 ASSESSMENT OF STATE VULNERABILITY AND POTENTIAL LOSSES
Assessing vulnerability and potential loss due to tsunami hazards is a field that is in its infancy. Spurred by
the catastrophic tsunami in Sumatra (Iwan et al., 2006), a recent spate of research has been initiated to
evaluate relative loss as a function of the built environment and tsunami loading. At this point, there is
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little in the way of quantitative methods for analyzing vulnerability and loss. Some of the issues that are
relatively unknown include structural response to tsunami wave loading, tsunami wave‐loading forces for
design purposes, non‐structural element response to wave loading, and dynamic effects of tsunami wave
travel throughout a built environment.
Assessment of run‐up heights is currently performed by tsunami modelers who have made significant
improvements in their ability to properly model wave propagation with respect to complex sea floor
topography and 3‐D wave mechanics. To have probabilistic run‐up heights, the triggering mechanism needs
to be related to recurrence intervals such as with flood frequency or earthquake recurrence. The California
Geological Survey (CGS) and Cal OES are producing maps that will utilize a probabilistic tsunami hazard
analysis for California. These maps will identify potential tsunami hazard “zones of required investigation”
under the Seismic Hazards Mapping Act and will assist state and local agencies in making land use planning
decisions.

6.3.4 ASSESSMENT OF LOCAL VULNERABILITY AND POTENTIAL LOSSES
Information related to community vulnerability and loss assessments may be found in Local Hazard
Mitigation Plans and Local Coastal Plans (LCPs) that help guide planning for coastal communities under the
California Coastal Act. The Local Hazard Mitigation Plans reviewed identify tsunamis as a potential threat.
A current evaluation is included in Annex 4, California Local Hazard Mitigation Plan Status Report.
Progress Summary 6.C: Tsunami Hazards
Progress as of 2013: The USGS has completed a vulnerability analysis based on the current state tsunami
inundation maps. The study titled “Community Exposure to Tsunami Hazards in California” provides first
responders, emergency planners and other stakeholders, with valuable new information about the people
who live in, work in and visit each of the 20 counties, 94 incorporated cities and 83 unincorporated
communities located in a tsunami inundation zone.
Community exposure to tsunamis in California varies considerably—some communities may experience
great losses that reflect only a small part of their community and others may experience relatively small
losses that devastate them. Among 94 incorporated communities and the remaining unincorporated areas
of the 20 coastal counties, the communities of Alameda, Oakland, Long Beach, Los Angeles, Huntington
Beach, and San Diego have the highest number of people and businesses in the tsunami‐inundation zone.
The communities of Belvedere, Alameda, Crescent City, Emeryville, Seal Beach, and Sausalito have the
highest percentages of people and businesses in this zone. On the basis of a composite index, the cities of
Alameda, Belvedere, Crescent City, Emeryville, Oakland, and Long Beach have the highest combinations of
the number and percentage of people and businesses in tsunami‐prone areas. To download the
Community Exposure to Tsunami Hazards in California report visit the USGS website:
http://pubs.usgs.gov/sir/2012/5222/

6.3.5 CURRENT TSUNAMI HAZARD MITIGATION EFFORTS
A report issued by the California Seismic Safety Commission in 2005 states that “tsunamis, generated either
locally or from events elsewhere in the Pacific Basin, pose a significant threat to life and property in
California” and points out that losses from tsunamis can be reduced in four ways: 1) engineering standards
creating more damage‐resistant buildings and port structures, 2) public education training Californians to
recognize tsunami alerts and providing instruction on what to do, 3) warning systems alerting a population
to a tsunami coming from a distant source, and 4) effective evacuation planning. The report recommends a
series of actions to be taken to improve mitigation, preparedness, response, and recovery including:
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Improving public education about tsunami issues, including multi‐lingual information
Working with other coastal states to obtain an external expert review of the National Oceanic and
Atmospheric Administration (NOAA) tsunami warning system criteria for issuing and canceling warnings
Working with federal agencies to develop guidelines for structures to resist both strong ground motion
and tsunami wave impact
Supporting and providing matching funds for tsunami mitigation programs in coastal counties,
including improvements to the communications and emergency response systems
Supporting and providing matching funds for development of improved technologies and methodology
to assess tsunami risk

Regions that are below the projected run‐up height are delineated, and evacuation plans are essentially the
only mitigation methods currently available. These have been implemented along the Cascadia subduction
zone throughout Washington and Oregon, but most regions of coastal California have yet to adopt these
preparations.
Federally directed mitigation programs are posted on the National Tsunami Hazard Mitigation website
(http://nthmp‐history.pmel.noaa.gov/). More information can be found at the NOAA tsunami website
(http://www.tsunami.noaa.gov/). NOAA sponsors community‐based tsunami preparedness programs with
details described at the previous link. NOAA cooperates with California’s State Tsunami Program through
the National Tsunami Hazard Mitigation Program to fund these efforts.
The State Tsunami Program completed a new statewide set of tsunami inundation maps for use in
evacuation planning. These maps, made with the assistance of the Tsunami Research Center at the
University of Southern California, are available to the public through the CGS tsunami web page
(www.tsunami.ca.gov) and Cal OES MyPlan and MyHazards web pages(http://myplan.calema.ca.gov/)
(http://myhazards.calema.ca.gov/).
Progress Summary 6.D: New Tsunami Hazard Mapping
Progress as of 2013: Since the 2010 SHMP progress report, two significant teletsunamis (tsunamis
originating from distant sources) occurred around the Pacific Ocean causing major damage along the
immediate coast of other countries and moderate damage to ports and harbors in California. These
teletsunamis helped to identify potential gaps in California’s tsunami preparedness and mitigation
activities. The two events, the February 27, 2010 Chile tsunami and the March 11, 2011 Japan tsunami ‐ put
the California coast into either a tsunami “Advisory” or “Warning” level of alert by the West Coast/Alaska
Tsunami Warning Center. Because both teletsunamis arrived during low tide in California, the potential for
inundation of dry land was greatly reduced during both events. However, both events created rapid water‐
level fluctuations and strong currents within harbors and along beaches, causing extensive damage in a
number of harbors and challenging emergency managers in California’s coastal jurisdictions.
Post‐event survey teams and questionnaires were used to gather information about both physical effects
and emergency response (Wilson and others, 2012). During the 2010 tsunami, a maximum tsunami
amplitude of 1.2 m was observed at Pismo Beach, and over $3‐million in damage to boats and docks
occurred in nearly a dozen harbors, most significantly in Santa Cruz, Ventura, Mission Bay, and northern
Shelter Island in San Diego Bay. During the 2011 tsunami, the maximum amplitude was measured at 2.47 m
in Crescent City Harbor with over $50‐million in damage to two dozen harbors. Those most significantly
affected were Crescent City, Noyo River, Santa Cruz, Moss Landing, and southern Shelter Island. During
both events, people on docks and near the ocean were at risk for injury with one fatality occurring during
the 2011 tsunami at the mouth of the Klamath River. In addition, the significant sediment deposition and
damage within the Crescent City and Santa Cruz harbors during the 2011 event caused long delays in
recovery of those harbors because of regulatory and reconstruction issues.
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California Tsunami Program
Based on the analysis of these recent events in Chile, Japan, and California, the California tsunami program
is enhancing existing products and developing new products that will improve tsunami preparedness and
mitigation. These products will help 1) the maritime community better understand tsunami hazards within
their harbors and determine if and where boats should go offshore to be safe; 2) emergency managers
develop evacuation plans for relatively small ‘‘Warning’’ level events where extensive evacuation is not
required; and (3) land‐use planners better understand the probabilities of tsunami hazard and the effects
over the lifetime of construction and development.
Maritime communities in California were challenged and affected the most during the 2010 and 2011
tsunamis. Although millions of dollars were lost during these two events, the eye‐witness accounts and
video information collected after each event provided an excellent resource for improving tsunami hazard
analysis in harbors and bays. Through a co‐operative technical partnership developed between the state
and FEMA, observed strong tsunami currents and damage are being used to validate/calibrate numerical
tsunami model currents to produce in‐harbor hazard maps and identify offshore safety zones for potential
boat evacuation when a tsunami “Warning” is issued for a distant source event. The state tsunami program
has developed educational information for boaters and harbor masters alike, including a new brochure for
boaters with tsunami education information and advice on what to do and what not to do during a tsunami.
Ultimately, harbor‐specific guidance will be created to help maritime communities better prepare for,
respond to, and recover from future tsunamis. Most of this mapping and guidance work with the maritime
communities will be completed by 2015. Additional funding is being sought to help specific high‐risk
harbors and ports initiate mitigation measures to protect their facilities against tsunami hazards.
The state has also been involved in improving state and local emergency response activities. New tsunami
inundation maps have been completed for Catalina Island, and new maps for the coastline between Gualala
and Sea Ranch in Northern California are nearly completed. Information from the 2011 Japan event, a new
tsunami deposit database showing the history of past events in California, and work underway in Oregon
are being evaluated to determine if the existing tsunami hazard analysis for the Cascadia Subduction Zone is
adequate. The State of California has also been in discussions with the State of Nevada to develop tsunami
inundation maps for the Lake Tahoe region so that evacuation planning and tsunami sign placement can be
done in an accurate and consistent manner. Real‐time and post‐tsunami field teams have also been
expanded to capture additional detailed information that can be shared in a timelier manner during and
after an event through a state‐wide clearinghouse. These new products and related efforts will result in
more accurate and efficient emergency response by coastal communities, potentially reducing the loss of
lives and property during future tsunamis.
During the 2011 tsunami in California, the arrival of the significant tsunami activity which was only
forecasted to be between 1m and 2.5m for areas within a “Warning” along the coast coincided with low
tide conditions; therefore the tsunami, was not expected to inundate dry land. Considerable
inconsistencies were noted in evacuation and response in various communities. Only a few communities in
the state called full evacuations and, in most cases, no evacuations were initiated. Most emergency
managers indicated that secondary evacuation zones for smaller warning‐level events would have been
useful, reducing the potential for under or over evacuation. As a result, scenario‐specific, tsunami
evacuation “playbook” maps and guidance are being produced detailing inundation from tsunamis of
various size and source locations. In addition, a formula that incorporates forecasted tsunami amplitudes
(wave heights), tidal conditions, storm activity, and site specific tsunami run‐up potential into a “maximum
predicted tsunami run‐up height” is being developed to determine which evacuation scenario is most
appropriate and conservative for use. These products, expected to be available by the end of 2013, will
help coastal emergency managers prepare local response plans when minor distant source tsunamis or
larger tsunamis from local and regional sources are generated.
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Along with improvements to evacuation planning and maritime planning, the state tsunami program has
made progress toward development of products for the land‐use planning community. Because land‐use
planning decisions should not be based on the existing state‐wide tsunami inundation maps as they
represent “worst‐case” scenarios, a probabilistic tsunami hazard analysis (PTHA) must be completed. Maps
and associated products based on PTHA methods will be similar to other probabilistic flood and seismic
hazard maps by representing standard risk levels (average return periods) for tsunami hazards which can be
used not only in land use planning but possibly also in developing building design criteria, producing more
consistent inundation maps for evacuation planning, and setting flood insurance rates. The initial phase of
PTHA and land‐use planning product development, which has been funded by the National Tsunami Hazard
Mitigation Program (NTHMP), includes: 1) developing a “work group” of experts to evaluate existing PTHA
methods; 2) determining the adequacy of the PTHA methods for land‐use planning and other uses; 3)
accepting and making improvements to one of the PTHA methods; 4) determining the appropriate risk
levels for PTHA‐based map production; and, 5) begin development of PTHA‐based maps for at least 10
percent of the California coast. The process and products of this PTHA in California will also form the basis
for the NTHMP to be implemented nation‐wide. With this initial work being completed by the fall of 2013,
additional partners and funding sources are being sought by the state tsunami program to develop these
products for the entire state.
Multi‐Hazards Demonstration Project: SAFRR
In addition to working with the NTHMP, NOAA, and FEMA, the State Tsunami Program has also partnered
with the U.S. Geological Survey (USGS) to improve tsunami planning and preparedness in California. The
USGS Science Application for Risk Reduction (SAFRR) project has developed a state‐wide tsunami planning
scenario that starts with a large‐magnitude earthquake event off the eastern Aleutian Islands. The state
and federal partnership through the SAFRR project has improved the understanding of scientific
information, such as tsunami source mechanisms and tsunami deposit exploration, as well as engineering,
environmental, and recovery assessments for a significant state‐wide tsunami event. The results of SAFRR
and tsunami vulnerability analysis project will be used by the state tsunami program to help coastal
communities better envision the impacts from a large, state‐wide tsunami.
In order to help guide, develop, and improve future tsunami preparedness and mitigation activities, the
state tsunami program formed the California Tsunami Policy Work Group (CTPWG) in 2011. Comprised of
members from federal, state, and local agencies as well as private organizations, the CTPWG works closely
with the state tsunami program to understand the state of tsunami preparedness in California. The CTPWG
is writing a report that will identify gaps and issues in current tsunami hazard mitigation, make
recommendations that will help eliminate these impediments, and provide advice that will assist
development and implementation of effective tsunami hazard products to improve community resiliency.
This report should be available by fall 2013.
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Other tsunami hazard mitigation activities of the California Tsunami Hazard Mitigation and Preparation
Program (CTHMPP) include 1) developing products that help protect harbor infrastructures from tsunami
hazards and identify offshore safe areas for ships/boats prior to the arrival of a distant tsunami; 2)
guidelines for local emergency managers to use for reviewing geotechnical and utility‐disruption hazards as
they relate to evacuation from a local tsunami event; 3) assisting coastal communities to become
TsunamiReady, a federal designation indicating that the community has fully prepared to respond to a
tsunami emergency; 4) conducting tsunami workshops and exercises with local communities; and 5)
providing communities with educational materials they can use for their outreach activities.
Municipalities are undertaking their own planning efforts specifically directed toward this hazard. For
example, a Tsunami Safety Plan and a related brochure are being prepared for the Town of Samoa in
Humboldt County with the assistance of the Redwood Coast Tsunami Working Group and NOAA
(http://www.humboldt.edu/rctwg/). The State Tsunami Program is also assisting and helping to fund this
work.
Tsunamis cannot be prevented, but early warning and evacuation can dramatically reduce their threat to
human safety. Modern warning networks can sense tsunamis hundreds, or even thousands, of miles from
their location of impact and issue warnings to potentially threatened communities. Such warning systems,
coupled with well‐designed evacuation plans, can remove people from harm’s way. Federal and state
programs to educate local emergency response agencies and the public and to develop safe evacuation
routes with appropriate signage are currently under way.
Life and property loss from tsunamis and seiches can also be reduced by limiting development along low‐
lying coasts and designing structures to allow swift water to flow around, through or underneath without
causing collapse.

(Continued on next page)
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MAP 6.G: Tsunami Inundation Mapping Completed, 2009

Map 6.G provides a generalized statewide index to local areas covered by California Geological Survey (CGS)
tsunami modeling and mapping. CGS, in cooperation with Cal OES and the Tsunami Research Center at the
University of Southern California, has undertaken modeling of tsunami hazards to produce statewide
tsunami inundation maps. These local maps are developed for all populated areas at risk to tsunamis in
California and represent a combination of the maximum considered tsunamis for each area.
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MAP 6.H: Tsunami Inundation Map – Crescent City

Produced by the joint Cal OES‐CGS tsunami modeling and mapping, Map 6.H shows within the pink
boundary the potential run‐up area for tsunami that might hit Crescent City, California, and surroundings.
Crescent City experienced major tsunami devastation on March 28, 1964, following the Magnitude 8.6
Good Friday Earthquake that hit Anchorage, Alaska, the preceding day. Recent tsunamis have caused
considerable damage to the Crescent City Harbor.
For more detailed information on areas within the future tsunami run‐up areas, see:
http://www.consrv.ca.gov/cgs/geologic_hazards/Tsunami/Inundation_Maps/DelNorte/Documents/Tsunam
i_Inundation_CrescentCitySisterRocks_Quads_DelNorte.pdf
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For specific mitigation ideas related to tsunamis, see “Mitigation Ideas: A Resource for Reducing Risk to
Natural Hazards” January 2013, prepared by FEMA, available on the FEMA website:
http://www.fema.gov/library/viewRecord.do?id=6938

6.3.6 OPPORTUNITIES FOR ENHANCED TSUNAMI MITIGATION
For enhanced mitigation, the run‐up heights first need to be rendered in a probabilistic time frame similar
to flood frequency or earthquake recurrence estimates. This would allow for a rational risk‐based approach
to hazard and mitigation decisions. Current research is focusing on addressing mitigation procedures other
than evacuation with some initial results pending (see OSU Tsunami Research Center at:
www.nees.oregonstate.edu). Eventually, building codes will incorporate some type of design requirements
with respect to tsunami wave loading, but that is still years in the future.
The primary goal for coastal California is to identify which regions are within a projected run‐up height and
to prepare those communities accordingly. This would involve bringing California up to speed with
practices currently implemented along the Cascadia subduction zone through the NOAA preparedness
program.
Tsunami warnings or tsunami alerts are a key to evacuation. These warning are issued by the West
Coast/Alaska Tsunami Warning Center (http://www.prh.noaa.gov/ptwc/) and local communities that are
below the run‐up height should have a communication avenue for broadcasting warnings.

6.4 CLIMATE‐RELATED HAZARDS
This section assesses hazards that are related to climate and weather. NASA provides the following
assessment of these terms:
Weather is basically the way the atmosphere is behaving, mainly with respect to its effects
upon life and human activities. The difference between weather and climate is that weather
consists of the short‐term (minutes to months) changes in the atmosphere. Most people
think of weather in terms of temperature, humidity, precipitation, cloudiness, brightness,
visibility, wind, and atmospheric pressure, as in high and low pressure. In most places,
weather can change from minute‐to‐minute, hour‐to‐hour, day‐to‐day, and season‐to‐
season. Climate, however, is the average of weather over time and space.58
Long‐term changes in the climate, especially those driven by the accumulation of anthropogenic
greenhouse gases in the atmosphere, are expected to change short‐term weather patterns and thus change
weather‐related impacts, both short‐ and long‐term. Most prominently, climate change is warming the
average global temperatures, which will result in more frequent and intense extreme events related to
changes in temperature and precipitation, such as heat waves, flooding.
In the SHMP, climate change is treated as a condition that will change and potentially exacerbate the
impact of other hazards rather than being treated as a distinct hazard with unique impacts. For example,
extreme heat and heat waves is an existing hazard that will be exacerbated by climate change. Impacts of
climate change on the frequency, timing, and magnitude of flooding varies with the geography throughout
the state. Areas that experience early run off from snow melt coupled with intensified rain or coastal areas
experiencing sea level rise may be more greatly impacted by flooding. Hazards that have the potential to be
affected by climate change are grouped in this subsection.

58

http://www.nasa.gov/mission_pages/noaa‐n/climate/climate_weather.html
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With the exception of wildfires and inland flooding which are covered extensively in Chapter 5, the
following section assesses many other climate change‐related impacts. The discussion is limited to scientific
assessments reviewed and validated by the appropriate state agency for the hazard and do not include the
entirety of the peer‐reviewed scientific literature.

6.4.1 AIR POLLUTION
Although as a single event air pollution is less significant than flood, fire, or earthquake, cumulatively it is
much more hazardous to the health of large numbers of Californians. Air pollution is a continuing problem,
with the largest concentration of pollution in the highest populated air basins: the San Francisco Bay Area,
San Joaquin Valley, Sacramento Valley, San Diego, and the South Coast. Pollutants include smog, soot, and
toxic air contaminants (TACs) (Toxic Beginnings—Cancer Risks to Children from California’s Air Pollution,
National Environmental Trust). However, toxic emissions in California are on the decline. Table 6.C shows
the average quantities of emissions in tons per day since 1975. In 2000, average statewide emissions of
nitrogen oxide (NOx) dropped to 77 percent of those in 1975, reactive organic gasses (ROG) dropped to 44
percent, and carbon monoxide (CO) dropped to 42 percent. Only Particulate Matter (PM10, less than or
equal to 10 microns) has increased since 1975.
Table 6.C: Average Air Emissions in California, 1975‐2020

NOX
ROG
PM10
PM25
CO

1975
4,949
7,026
1,992
896
41,866

1980
5,060
6,602
2,026
874
38,189

Statewide Emissions (tons/day, annual average)
Pollutant
1985
1990
1995
2000
2005
5,011
4,997
4,319
3,844
3,220
6,068
4,737
3,761
3,128
2,430
2,131
2,316
2200
2,267
2,212
884
934
862
877
864
36,145 30,221 22,832 17,515 13,766

2010
2,741
2,167
2,254
879
11,408

2015
2,359
2,046
2,326
903
9,782

2020
2,199
2,004
2,410
933
8,826

Source: www.arb.ca.gov/aqd/almanac/almanac06/chap306.htm

6.4.2 AVALANCHES
Identifying Avalanche Hazards
Avalanches occur in the steep mountainous areas of the state that receive significant amounts of snow.
Avalanches are weather‐related threats to communities, residents, and visitors to the high mountain areas
of the state.

Profiling Avalanche Hazards
Avalanches have caused property damage and loss of life in California. For the period beginning in 1950
and continuing through 1997, there were 15 deaths reported as a result of avalanche. In all, 16 counties
were affected by avalanche during that time. Significant events have damaged or destroyed ski resorts at
Mt. Shasta and Lake Tahoe. Avalanches have also blocked and damaged roadways. Avalanches pose a
threat in the Sierra Nevada on the eastern side of the state and the Cascade Range in the north.
The Department of Water Resources monitors snowfall amounts and water content but does not actively
monitor avalanche probability or occurrences. It does, however, provide a website link to the Avalanche
Center, a 501c(3) organization that posts information on avalanche conditions for the United States. The
organization is a partnership between the United States Forest Service and the private sector and relies
heavily on private contributions and volunteer support. There are three Avalanche Centers operating in
California that provide up‐to‐date information on snow conditions and avalanche danger levels:


Eastern Sierra Avalanche Center – Inyo National Forest in Mammoth Lakes
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Central Sierra Avalanche Center – Tahoe National Forest in Truckee
Shasta Avalanche Center ‐ Shasta‐Trinity National Forest in Mt. Shasta

The information and the avalanche warnings that the centers provide are geared to the general public who
engage in snow‐related recreational activities.

6.4.3 COASTAL FLOODING, EROSION AND SEA LEVEL RISE
Identifying Coastal Flooding, Erosion and Sea Level Rise Hazards
As discussed earlier, the potential impacts of global warming and climate change include increased
opportunities for severe weather and winter storms that may result in coastal flooding and erosion, as well
as sea level rise. California’s land mass includes more than 1,100 miles of coastline with varying geologic
features including steep coastal bluffs, beaches, wetlands, bays, and deltas. It also supports varying levels
of development and land use, including recreational, agricultural, industrial, commercial, and residential.

Profiling Coastal Flooding, Erosion and Sea Level Rise Hazards
Coastal erosion is a natural geomorphic process. In California, coastal erosion can be accelerated or
exacerbated to the level of emergency or disaster through a combination of factors, including winter
storms, tidal action, wind‐generated high surf, wave action, and rising sea levels. Typically, the highest sea
level readings along California’s coastline occur during periods of heavy rain that coincide with high tides,
causing coastal flooding, coastal bluff erosion, and landslides such as were experienced during the 1998 El
Nino storms. Conversely, gradual sea level rise progressively worsens the impact of high tides and wind‐
driven waves associated with severe storms. Sea level rise coupled with increased frequency, severity, and
duration of high tide and storm events related to climate change will result in more frequent and severe
extreme events along the coast. These events could expose the coast to severe flooding and erosion,
damage to coastal structures and real estate, and salinity intrusion into delta areas and coastal aquifers
(Projecting Future Sea Level, A Report From the California Climate Change Center, 2006).
The continued rise in sea level will increase inundation of low coastal areas. Near‐shore wave heights and
wave energy will increase, intensifying the potential for storm damage, beach erosion, and bluff retreat.
Ports and harbors will have reduced cargo transfer capability as ships ride higher along the dock. Wetlands
can become inundated and degraded by salt water intrusion with resulting impacts related to land
subsidence, loss of habitat for fish and wildlife, and loss of esthetic, recreational and commercial uses
among others. Intact wetlands can serve as a buffer to flooding events by increasing flood capacity, restore
ground water recharge and reduce the need for pumping, protect water quality and provide water supply
reliability for the benefit of our communities.

Assessment of State and Local Vulnerability and Potential Loss
An early report prepared by California Coastal Commission staff in June 2001 identified a number of
potential consequences from climate change‐induced sea level rise, including impacts on ports and harbors,
seawalls and other engineered structures, groundwater, wetlands, beaches, and coastal bluffs. In assessing
overall economic impacts, the Coastal Commission projected areas of the coast where a long‐term rise in
sea level would be most severe and areas that would experience the greatest economic losses. The
projections were based on estimates of coastal population growth to over 32 million by 2025 with an
anticipated 20‐ to 60‐percent increase in coastal economic growth, except for San Diego, which is
anticipated to experience 60‐ to 90‐percent growth.
Recently the State, in cooperation with Oregon and Washington, funded the National Research Council
(NRC) to provide projections of sea level rise based on various emission scenarios. In March 2013,the
Ocean Protection Council released updated sea level rise guidance, based upon these NRC projections, that
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recommend using a sea level rise range from 0.3 to 4.69 feet (10 to 143 centimeters) north of Cape
Mendocino and 1.38 to 5.48 feet (42 to 167 centimeters) south of Cape Mendocino by 2100 (see Table
6.D.). More information on the NRC report entitled: Sea Level Rise for the Coasts of California, Oregon, and
Washington: Past Present and Future can be found at: http://nas‐sites.org/americasclimatechoices/other‐
reports‐on‐climate‐change/2012‐2/
The Pacific Institute concludes that under medium to medium‐high greenhouse gas emissions scenarios
mean sea level rise will range from 1.0 to 1.4 meters (The Impacts of Sea Level Rise on the California Coast,
Pacific Institute, May, 2009, p.2).
Table 6.D: Sea‐Level Rise Projections using 2000 as the Baseline Time Period
2000 ‐ 2030
2000 – 2050
2000 – 2100

North of Cape Mendocino
‐4 to 23 cm
(‐0.13 to 0.75 ft)
‐3 to 48 cm
(‐0.1 to 1.57 ft)
10 to 143 cm
(0.3 to 4.69 ft)

South of Cape Mendocino
4 to 30 cm
(0.13 to 0.98 ft)
12 to 61 cm
(0.39 to 2.0 ft)
42 to 17 cm
(1.38 to 5.48 ft)

The differences in sea‐level rise projections north and south of Cape Mendocino are due mainly to vertical
land movement. North of Cape Mendocino, geologic forces are causing much of the land to uplift, resulting
in a lower rise in sea level, relative to the land, than has been observed farther south.
The potential impacts of sea level rise are substantial. Areas vulnerable to inundation in 2100 currently
have a population of about 475,000 and property values estimated at approximately $100 billion (Gleick, P.
The Cost of Adaptation to Sea level Rise along the California Coast and in the San Francisco Bay. California
Climate Change Center, October 2008, pp. 42‐47). According to the Pacific Institute study, critical
infrastructure now threatened by increased risk of inundation includes:









140 schools
34 police and fire stations
55 health care facilities
330 hazardous waste facilities and sites
3,500 miles of roads and highways and 280 miles of railways
30 coastal power plants, with a combined capacity of 10,000 megawatts
28 wastewater treatment plants
San Francisco and Oakland International Airports

The study also estimates that $100 billion worth of property (in year 2000 dollars) is at risk from a 100‐year
flood event with a 55‐inch sea level rise and no adaptation. Two‐thirds of the vulnerable property is in the
San Francisco Bay Area.
The Bay Conservation and Development Commission (BCDC) regulates the filling of San Francisco Bay and
development within the first 100 feet of the waterfront. BCDC’s recently released 2013‐2016 Strategic Plan
includes an objective to “Pioneer policies and actions that take advantage of, and reduce risks caused by,
the changing Bay, including rising sea level.” For an update on BCDC’s sea level rise strategies, see Progress
Summary 6.E. BCDC’s Strategic Plan is available on the BCDC website: www.bcdc.ca.gov.

Current Coastal Flooding, Erosion and Sea Level Rise Hazard Mitigation Efforts
Mitigating the impacts of sea level rise requires action at all levels. A global effort is needed to reduce
greenhouse gas emissions that are leading to climate change, melting of the polar ice caps, and glacial
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melting. In addition, appropriate land use planning and regulation are needed at the federal, state, and
local levels. The Federal Coastal Zone Management Act states that “Because global warming may result in a
substantial sea level rise with serious adverse effects in the coastal zone, coastal states must anticipate and
plan for such an occurrence.
Progress Summary 6.E: Adapting to Rising Sea Levels in San Francisco Bay
Progress as of 2013: In October 2011, the San Francisco Bay Conservation and Development Commission
(BCDC) updated the San Francisco Bay Plan to better address the expected impacts of climate change in San
Francisco Bay (www.bcdc.ca.gov/planning/climate_change/climate_change.shtml). Changes to BCDC’s
policies include a requirement for sea level rise risk assessments when planning shoreline areas or
designing larger shoreline projects. Based on the risk assessment results, projects will need to mitigate for
flooding expected by mid‐century that would result in public safety risks. If the project is to remain in place
longer than mid‐century, a plan is required that will address end‐of‐century flood risks. Policies related to
Bay fill, shoreline protection, and public accesses were also amended to ensure that risks from sea level rise
are avoided or mitigated.
In addition to policies that address sea level rise on a case‐by‐case project basis, BCDC also adopted a new
policy that aims to address sea level rise through the development of a regional strategy. BCDC, working
with its Joint Policy Committee (JPC) partner the Association of Bay Area Governments (ABAG) is
collaborating with regional, state, and federal agencies, local governments, and the general public to
formulate a resilient shorelines strategy. This initiative will help the region better understand and mitigate
future impacts associated with anticipated sea level rise and other coastal hazards such as storm events and
seismic risk in high liquefaction areas.
BCDC has also been working with its state and federal partners to advance the understanding of sea level
rise risk to the region. The National Oceanic and Atmospheric Administration Coastal Services Center (NOAA
CSC) developed with input from BCDC an updated Sea Level Rise Viewer with maps and data for the entire
west coast. The NOAA Sea Level Rise Viewer allows users to see at a glance the potential future flooded risk
due to varying amounts of sea level rise (www.csc.noaa.gov/slr/viewer/). The viewer presents sea level rise
maps for the Bay and the outer coast of California, and includes other information relative to risk mitigation
including socioeconomic vulnerability and potential wetlands impacts. There are many other new tools that
support climate adaptation planning, and NOAA CSC and its partners the Ecosystem Based Management
Tools Network and NatureServe have published a guide that includes reviews and case studies of a number
of multi‐hazard risk assessment methods and tools http://natureserve.org/climatetoolsguide.
BCDC is continuing to work with regional, state and federal partners to develop and disseminate data, tools
and information to help the region understand and mitigate future risks due to sea level rise and other
climate impacts. These initiatives will increase the region’s capacity to address climate change and include:
 Implementing the ocean and coastal resources component of the California Climate Adaptation
Strategy with sister agencies in the California Natural Resources Agency
 Studying the resilience of Bay Area wetlands to climate change with the San Francisco Estuary
Partnership
 Studying sediment transport in the Bay because an adequate supply of sediment is essential for
wetlands to adapt to sea level rise (with the U.S. Geological Survey).
 Studying the projected migration of head of tide (HOT) on tributaries to San Francisco Bay as sea level
rises to develop protocols for identifying the HOT zone and methods for assessing impacts of its
migration (with the San Francisco Estuary Institute)
 Completing a technical update of the Baylands Goals to address climate change with the State Coastal
Conservancy and several other agencies and organizations
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MAP 6.I: Areas Potentially Vulnerable to Sea Level Rise using NOAA Coastal Services Center’s Interactive
Mapping Tool

Map 6.I indicates areas in the southern portion of San Francisco Bay Area that are vulnerable to a sea level
rise using the National Oceanic and Atmospheric Administration’s interactive mapping tools. Most of the
bay front north, east, and south of San Francisco and Oakland, including both San Francisco and Oakland
Airports, will require some form of adaptive action, such as sea walls, elevated and low‐impact
development, or managed retreat through acquisition and wetlands restoration.

Available Tools
For up‐to‐date detailed interactive mapping tools identifying sea level rise see:
 Cal Adapt climate change mapping tools at: http://cal‐adapt.org/sealevel/
 NOAA Coastal Services Center web viewer at: http://www.csc.noaa.gov/digitalcoast/tools/slrviewer/
 State of California Geoportal at: http://portal.gis.ca.gov/geoportal/catalog/main/home.page
Progress Summary 6.F: State of California Sea‐Level Rise Guidance Document
Progress as of 2013: In March 2013, the Coastal and Ocean Working Group of the California Climate Action
Team (CO‐CAT), with science support provided by the Ocean Protection Council’s Science Advisory Team
and the California Ocean Science Trust, published the State of California Sea‐Level Rise Guidance Document.
The Document provides the following recommendations (summarized):
1.

Use the ranges of SLR presented in the June 2012 National Research Council report on Sea‐Level Rise
for the Coasts of California, Oregon, and Washington as a starting place and select SLR values based on
agency and context‐specific considerations of risk tolerance and adaptive capacity (see Table 6.D
above).
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2.
3.
4.
5.
6.
7.
8.

Consider timeframes, adaptive capacity, and risk tolerance when selecting estimates of SLR.
Consider storms and other extreme events.
Coordinate with other state agencies when selecting values of SLR and, where appropriate and feasible,
use the same projections of sea‐level rise.
Future SLR projections should not be based on linear extrapolation of historic sea level observations.
Consider changing shorelines.
Consider predictions in tectonic activity.
Consider trends in relative local mean sea level.

Visit the Ocean Protection Council website to download the Sea Level Rise Guidance Document:
http://www.opc.ca.gov/2013/04/update‐to‐the‐sea‐level‐rise‐guidance‐document/
In California, development decisions affecting coastal areas are regulated at the state, regional, and local
levels. The State Department of Parks and Recreation has jurisdiction over more than 300 miles of
California coastline and implements a Coastal Erosion Policy to avoid construction of new structures or
coastal facilities in areas subject to ocean wave erosion, sea cliff retreat, and unstable cliffs. The State
Lands Commission (SLC) regulates the construction of marine oil terminals (Chapter 31F Marine Oil
Terminals, Title 24 Part 2, California Building Code). SLC will regulate the construction of liquid natural gas
(LNG) marine terminals through a building code in pre‐draft stage and will oversee the construction of oil
platforms on state lands. The California Coastal Commission mandates the local preparation of Local
Coastal Programs (LCPs), which are required to implement state Coastal Act policies (subject to review and
approval by the Coastal Commission). The Bay Conservation and Development Commission (BCDC) also
prepares and implements plans that determine development along the San Francisco Bay.
There are a number of ways the California Coastal Commission currently addresses sea level rise in its
planning and regulatory process. In accordance with the California Coastal Act, the commission reviews
LCPs and their development standards regarding setbacks, site stability, and structural integrity, with a goal
of ensuring that projects neither create nor contribute significantly to erosion that would require the
construction of protective devices that significantly alter natural landforms along bluffs and cliffs. The
Commission also undertakes direct review of some projects, usually through an appeal of a local agency
decision.
While several state agencies are in the process of evaluating and responding to potential effects of sea level
rise, three agencies have substantial focus on the issue. The California Coastal Commission and the San
Francisco Bay Conservation and Development District (BCDC) are actively engaged in an ongoing evaluation
of sea level rise and related hazards such as erosion and coastal flooding. Caltrans has responsibility for
extensive transportation infrastructure potentially at risk and has been assessing the vulnerability of these
transportation systems.

California Coastal Commission
The Coastal Commission is looking at the best available analysis of the effects of this magnitude of sea level
rise and its implications for coastal erosion, which is contained in study done by Philip Williams and
Associates, Ltd. for the Pacific Institute (“California Coastal Erosion Response to Sea Level Rise – Analysis
and Mapping,” Pacific Institute, 2008).
The Williams study is based on 2008 research published on sea level rise done by the Scripps Institute of
Oceanography. The Scripps estimate anticipates a sea level rise in the range of 1 meter (39 inches) to 1.4
meters (55 inches) by 2100. This estimate projects a higher minimum expectation than does the Climate
Action Team, but is consistent on the upper end of the range.
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The rule of thumb for sea level rise is that 50 to 100 feet of beach will be lost for each foot rise in sea level.
Thus, sea level rise on the magnitude projected (approximately 3 to 5 feet) indicates that California can
expect to lose hundreds of feet of shoreline over the next century along its entire coastline.
However, as the Williams study points out, the actual effects will vary widely depending on local geologic
and topographic factors. For example, Williams estimates that cliff erosion will average about 66 meters
(71.5 feet), but that Del Norte County will see a 560‐meter (606‐foot) loss. For sand dunes, Williams
estimates the average loss will be 170 meters (184 feet), with Humboldt County seeing losses closer to 600
meters (650 feet).
The total land loss anticipated for the state by the Williams study is as follows:
Year
2025
2050
2100

Land Area Loss (low)
6,740 acres
10,870 acres
29,040 acres

Land Area Loss (high)
6,780 acres
11,580 acres
24,700 acres

As noted in the Williams study, the implications for land use and infrastructure resulting from this land loss
will be significant. Consequently, the Coastal Commission is now asking local governments to use these
new assumptions when updating their Local Coastal Programs (LCPs). They are urging local agencies to
undertake more active mitigation and resource protection efforts in conjunction with the LCPs. In addition
to barriers and armoring, other examples of resource protection measures would include relocating and
creating wetland areas to more inland locations.
In 2004, the legislature created the Oceans Protection Council (OPC) through the Oceans Protections Act of
2004. OPR has collaborated with the OPC on a technical advisory related to CEQA and Low Impact
Development (LID) and Storm Water Design.

Caltrans
In February 2009, Caltrans prepared a report, “Vulnerability of Transportation Systems to Sea Level Rise: A
Preliminary Assessment,” which concluded that a 55‐inch rise in sea level would have substantial impacts
on various transportation systems. Impacts include flooding of tunnels and airport runways, washouts of
coastal highways and rail lines, and submersion of dock and port facilities. These would have strategic
security implications, as well as transportation and economic implications.
Marine transportation impacts include shipping into and out of the ports of Sacramento and Stockton,
along with higher winter flows in the Sacramento River. Increased siltation from storm runoff would
necessitate more frequent dredging of channels across California. Harbors could suffer wave damage,
siltation, and other navigation and safety problems. Coastal airports, including the San Francisco, Oakland,
and Santa Barbara airports, are vulnerable to flooding.
By 2100, a 55‐inch sea level rise could put at risk about 350 miles of major state highways located along
coastal, delta, and interior waterways. Freight transportation that involves ports, rail lines, local streets,
highways, and pipelines will face major disruption potential. The effect of sea level rise could endanger an
estimated 3,500 miles of roads and 280 miles of railways that would be vulnerable to a 100‐year flood
event in 2100.
In light of the analysis, Caltrans notes “how well the (transportation) system adapts to climate change and
sea level rise is critical.” At the same time, Caltrans notes the complexity involved in investment decisions
and “the need for economic perspective in adaptation policy to ensure cost‐effective and proportionate
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responses and considerations of the…costs and benefits of adaptation” (CalTrans, Vulnerability of
Transportation Systems to Sea Level Rise: A Preliminary Assessment, February 2009, p.7).
Clearly, sea level rise is commanding ever‐greater attention on the part of the Coastal Commission, BCDC,
and Caltrans. These state agencies will continue to lead the effort to work with regional and local
governments and the private sector to understand, develop, and implement adaptation policies, strategies,
and investments. Failure to implement adaptation and mitigation strategies, in light of current projections,
could have a devastating effect on the state’s population and economy.

Best Practices Highlight 6.C: The Adapting to Rising Tides Project: Collaborative Adaptation Planning on
the Shoreline of Alameda County
The Adapting to Rising Tides (ART) project is a collaborative planning effort led by San Francisco Bay
Conservation and Development Commission (BCDC) and the National Oceanic and Atmospheric
Administration Coastal Services Center (NOAA CSC). The ART project is seeking to answer two key
questions:
1) How will climate change impacts of sea level rise and storm events affect the future of Bay Area
communities, infrastructure, ecosystems and economy?
2) What strategies can we pursue, both locally and regionally, to reduce and manage these risks?
The ART project has been working with an active and engaged group of local, county, regional, state and
federal agency staff to evaluate the vulnerability and risk of a portion of the Alameda County shoreline from
Emeryville to Union City. The first step in this process was an impacts assessment that identified local
climate impacts associated with sea level rise and storm events, and characterized the existing conditions of
community land use, transportation, utility and shoreline assets in the project area (the ART subregion). The
impacts assessment set the stage for a comprehensive evaluation of vulnerability based on exposure and
sensitivity to sea level rise and storm events, and the capacity to accommodate or adjust to these impacts.
With input from the working group and other experts, the project also broadly evaluated the social equity,
economic, environmental and governance consequences of sea level rise and storm event impacts.
Based on the assessment of vulnerability and risk, the ART project developed a suite of adaptation
responses to mitigate the risk of future sea level rise and storm events by improving the resilience of
community land use, transportation, utility, and shoreline assets at the subregional scale. With the working
group the project is evaluating the subregional adaptation responses, which include a number of possible
actions that can be taken together or individually by interested stakeholders to strategically address
identified vulnerabilities. The adaptation response also included options for local, regional and state‐wide
implementation, including the processes, partners, and triggers for initiation.
In addition to developing adaptation responses at the subregional scale, the ART project is evaluating the
issues of interrelated vulnerabilities and risks, including infrastructure interdependencies, that need to be
addressed at scales smaller than the subregion. To advance this effort, the ART project is working with local
and regional agencies to engage in neighborhood‐level (focus‐area) multi‐hazard adaptation planning
around the Oakland International Airport and Bay Farm Island. The project is also working with local parks
and recreation asset managers to develop specific adaptation responses for select shoreline parks, and with
the regional transportation planning agencies (Metropolitan Transportation Commission, California
Department of Transportation and the Bay Area Rapid Transit [BART] district) to develop specific adaptation
responses for three multi‐modal transportation hubs. These efforts will help the region better understand
the potential mitigation options to address cross‐cutting, the multi‐hazard risk that the shoreline will face in
light of sea level rise, existing coastal hazards, and other future pressures.
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Best Practices Highlight 6.D: Adaptation in Action: Managed Retreat at Surfer’s Point
The City of Ventura was experiencing ongoing coastal erosion at Surfer’s Point, a popular surf destination
adjoining the Ventura County Fairgrounds parking lot. A coastal bike path near the site had already been
undermined.
While the process was time‐consuming and occasionally contentious, consensus on a managed retreat
approach was reached by a working group made up of representatives from the City, the County of
Ventura, the Ventura County Fairgrounds, the California Department of Parks and Recreation, the Surfrider
Foundation, and other stakeholders in the region.
The managed retreat project included relocating the bike path and public parking lot more than 60 feet
inland, removing existing rip rap; restoring the area to a more natural beach habitat, continuing to provide
adequate parking for beach goers and the Fairgrounds, providing for ongoing beach renourishment,
preserving public access to the area via Shoreline Drive, and advocating for the removal of the Matilija Dam
to increase sand supplies to the beach (NOAA, 2007).
The managed retreat solution protects the relocated bike path and maintains the surf break for which the
site is named. More information regarding the Climate Adaptation Planning Guide can be found at:
http://resources.ca.gov/climate_adaptation/local_government/adaptation_planning_guide.html
Source: California Emergency Management Agency. 2012. California Adaptation Planning Guide: Identifying Adaptation Strategies.

Best Practices Highlight 6.E: Caltrans Incorporating Sea Level Rise into Corridor Planning
The University of California, Davis, in partnership with District 4, conducted the State Route 37 (SR 37)
Stewardship Study to pilot test the use of more stewardship‐based transportation corridor planning. SR 37
passes through the environmentally sensitive San Francisco Bay marshlands and is vulnerable to sea level
rise.
The study, funded by the Transportation Research Board, was a first step in collaborative transportation
and environmental planning and involved corridor stakeholders and resource agencies. The stakeholder
group used the Sea Level Rise Guidance, among other tools and outreach strategies, to gather input on
potential sea level rise impacts and explore a range of scenarios for adapting SR 37 to sea level rise.
The results of the study will help shape the long‐range planning of SR 37 by informing the updates of the
Transportation Concept Report. District 4 also will use this study as the foundation for future decision‐
making in potential follow‐up studies, including a hydraulic study and a transit opportunities assessment.
Source: Cambridge Systematics. 2013. Addressing Climate Change Adaptation in Regional Transportation Plans: A Guide for California
MPOs and RTPAs. Prepared for the California Department of Transportation.
Retrieved from:http://www.dot.ca.gov/hq/tpp/offices/orip/climate_change/documents/FR3_CA_Climate_Change_Adaptation_Guide_2013‐02‐
26_.pdf Page 78

For specific mitigation ideas related to sea level rise, see “Mitigation Ideas: A Resource for Reducing Risk to
Natural Hazards” January 2013, prepared by FEMA, available on the FEMA website:
http://www.fema.gov/library/viewRecord.do?id=6938
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6.4.4 DROUGHTS AND WATER SHORTAGES
Identifying Drought Hazards
Drought is a gradual phenomenon. Normally, one dry year does not constitute a drought in California, but
rather serves as a reminder of the need to plan for droughts. California's extensive system of water supply
infrastructure (reservoirs, groundwater basins, and interregional conveyance facilities) generally mitigates
the effects of short‐term dry periods for most water users.
Drought can have secondary impacts. For example, drought is a major determinant of wildfire hazard, in
that it creates greater propensity for fire starts and larger, more prolonged conflagrations fueled by
excessively dry vegetation, along with reduced water supply for firefighting purposes. Drought is also an
economic hazard. Significant economic impacts on California’s agriculture industry can occur as a result of
short‐ and long‐term drought conditions; these include hardships to farmers, farm workers, packers, and
shippers of agricultural products. In some cases, droughts can also cause significant increases in food prices
to the consumer due to shortages. Drought can also result in lack of water and subsequent feed available
to grazing livestock, potentially leading to risk of livestock death and resulting in losses to the state’s
agricultural economy.
Past experience with California droughts tells us that drought impacts are felt first by those most
dependent on or affected by annual rainfall – agencies fighting forest fires, ranchers engaged in dryland
grazing, rural residents relying on wells in low‐yield rock formations, or small water systems lacking a
reliable water source.

Profiling Drought Hazards
Drought has affected virtually every county in California at one time or another, causing more than $2.6
million in damages. Droughts exceeding three years are relatively rare in Northern California, the source of
much of the state's water supply. The 1929‐1934 drought established the criteria commonly used in
designing storage capacity and yield for large Northern California reservoirs. The driest single year in
California's measured hydrologic history is 1977.
California’s last major statewide drought was 2007‐2009. At a regional level, parts of Southern California
experienced a series of consecutive dry years in the late 1990s/early 2000s, with water year 2002 setting
records for the single driest precipitation year in cities such as Los Angeles and San Diego. The Colorado
River Basin, an important source of water supply for Southern California, experienced five consecutive years
of drought in water years 2000‐2004.
Water year 2007 was unusually dry across much of California. Although one dry year does not constitute a
drought, especially when that dry year follows a very wet 2006. The 2006‐2007 water year was well below
normal for the state, indicating another serious drought may be beginning.

The 1975‐1977 Drought
From November 1975 through November 1977, California experienced one of its most severe droughts.
Although people in many areas of the state are accustomed to very little precipitation during the growing
season (April to October), they expect it in the winter. In 1976 and 1977, the winters brought only one‐half
and one‐third of normal precipitation, respectively, leading to the state’s fourth and first driest years on
record. Most surface storage reservoirs were substantially drained in 1976, leading to widespread water
shortages when 1977 turned out to be even drier.
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The 1987‐1992 Drought
From 1987 to 1992, California again experienced a serious drought due to low precipitation and run‐off
levels. The hardest‐hit region was the central coast, roughly from San Jose to Ventura. For the central coast
and central Sierra Nevada, 1987 to 1990 was the driest period on record. In 1988, 45 California counties
experienced water shortages that adversely affected about 30 percent of the state’s population, much of
the dry‐farmed agriculture, and over 40 percent of the irrigated agriculture. Fish and wildlife resources
suffered, recreational use of lakes and rivers decreased, forestry losses and fires increased, and
hydroelectric power production decreased.
In February 1991, DWR and Cal OES surveyed drought conditions in all 58 California counties and found five
main problems:






Extremely dry rangeland
Irrigated agriculture with severe surface water shortages and falling groundwater levels
Widespread rural areas where individual and community supplies were going dry
Urban area water rationing at 25 to 50 percent of normal usage
Environmental impacts

After four drought years and three winter months of meager precipitation, California’s water prospects
looked bleak at the start of 1991. Storage in major reservoirs had dropped to 54 percent of average, the
lowest since 1977, a record dry year. Other supply systems were suffering more major shortages. The
shortages led to stringent water rationing and severe cutbacks in agricultural production, including threats
to survival of permanent crops such as trees and vines. Fish and wildlife resources were in critical shape as
well. Not since the 1928‐1934 drought had there been such a prolonged dry period. Water was so scarce
that some suppliers doubted the State Water Project (SWP) and the Central Valley Project (CVP) would be
able to provide minimum carryover storage as a hedge against yet another dry year. In February 1991, the
Governor established the Drought Action Team. This team almost immediately created an emergency
drought water bank to develop a supply for four critical needs:





Municipal and industrial uses
Agricultural uses
Protection of fish and wildlife
Carryover storage for 1992

The large‐scale transfer program, which involved over 800,000 acre‐feet of water, was implemented in less
than 100 days with the help and commitment of the entire water community and established important
links between state agencies, local water interests, and local governments for future programs (Department
of Water Resources, “Preparing for California’s Next Drought – Changes Since 1987‐92,” July 2000).
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Table 6.E summarizes California droughts initially discussed in a July 2000 DWR report and brings the date
forward to 2009. The 1976‐1977 and 1987‐1992 droughts were among the worst in California history.
Table 6.E: Drought Incidents, 1972 to 2009
Year
1972
1976‐
1977

Number of
Incidents
1
1

1988

1

1990
1991

2
1

2001

5

2002

3

2007
2008

1
1

2009

1

Jurisdictions Affected (Counties, Unless Otherwise
Noted)
Glenn, San Benito, Santa Clara
Alpine, Calaveras, Colusa, Fresno, Glenn, Madera,
Merced, San Diego, San Joaquin, Solano, Stanislaus,
Sutter, Tuolumne, Alameda, Butte, Contra Costa,
Kings, Los Angeles, Riverside, San Luis Obispo,
Tulare, Yolo, Amador, Monterey, Napa, Nevada, San
Benito, San Bernardino, Tehama, San Mateo, Marin
Madera County location emergency was ratified
every two weeks through 1991.
Santa Barbara( City and County)
Alameda, Alpine, Colusa, Fresno, City of Orange
Cove, Glenn, Kern, Kings, Lake, Madera, Marin,
Mendocino, Monterey, Placer, Santa Barbara, City of
Santa Barbara, Shasta, Siskiyou, Solano, Sonoma,
Sutter, Tehama, Tulare, Tuolumne, and Yuba. Many
of these emergencies continued through 1992.
Del Norte, Modoc, Siskiyou, Inyo, Humboldt, Kern,
Los Angeles, Ventura, Mono, Lassen, Plumas, San
Bernardino, Santa Barbara, Sierra, Shasta, Trinity
Alpine, Amador, Calaveras, Imperial, Modoc,
Nevada, Orange, Placer, Riverside, San Bernardino,
Sierra, Stanislaus
Kings, Riverside
Fresno, Kern, Kings, Madera, Merced, Sacramento,
San Joaquin, Stanislaus, Tulare
Fresno

Crop Damage
$8 million
$2.67 billion

N/A
0
USDA‐nationwide:
$995 million for 1990‐
1991 crop loss.
Additional $775
million in emergency
funds for 1990‐92
crop losses.
N/A

$12,100

(data pending)
(data pending)
(data pending)

Sources: Cal OES Individual Assistance Section, 2001& 2002 SBA Declarations/USDA Designations database; Cal OES Origins and
Development‐ A Chronology 1917‐ 1999
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MAP 6.J: State and Federal Declared Drought Disasters, 1950‐December 2012

Map 6.J shows the pattern of drought‐declared disasters in California over the past 62 years. Heaviest
concentrations are in the Central Valley and inland areas.

2013 SHMP

SECTION6.4 ‐ PAGE 329

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 6 –OTHER HAZARDS: RISKS AND MITIGATION

Tracking Water Conditions
Chart 6.C illustrates several indicators commonly used to evaluate water conditions in California. The
percent of average values are determined by measurements made in each of the ten major hydrologic
regions. The chart describes water conditions in California between 1996 and 2007. The chart illustrates
the cyclical nature of weather patterns in California. Snow pack and precipitation increased between 1996
and 1997, began decreasing in 1998, and began to show signs of recovery in 2002, increased in 2005, and
decreased sharply in 2007.
Chart 6.C: Water Supply Conditions, 1996 to 2012

Source: DWR website

Climate Change and Drought
Climate scientists studying California find that drought conditions are likely to become more frequent and
persistent over the 21st century due to climate change. The experiences of California during recent years
underscore the need to examine more closely the state’s water storage, distribution, management,
conservation, and use policies.
The Climate Adaptation Strategy (CAS) stresses the need for public policy development addressing long‐
term climate change impacts on water supplies.59 The CAS notes that climate change is likely to significantly
diminish California’s future water supply, stating that:
California must change its water management and uses because climate change will
likely create greater competition for limited water supplies needed by the environment,
agriculture, and cities.
The regional implications of declining water supplies as a long‐term public policy issue are recognized in a
Southern California Association of Governments (SCAG) July 2009 publication of essays examining climate
change topics. In one essay (Cayan, D. “Climate Change – What Should Southern California Prepare For?” in
Climate Change and the Future of Southern California, SCAG, July 2009, p. 17), Dan Cayan observes:

59

IPCC, Climate Change 2007: Impacts of Climate Change – Impacts, Adaptation and Vulnerability – Summary for Policymakers, April 2007
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In one form or another, many of Southern California’s climate concerns radiate from
efforts to secure an adequate fresh water supply…Of all the areas of North America,
Southern California’s annual receipt of precipitation is the most volatile – we only
occasionally see a “normal” year, and in the last few we have swung from very wet in
2005 to very dry in 2007 and 2008….Southern California has special challenges because
it is the most urban of the California water user regions and, regionwide, we import
more than two‐thirds of the water that we consume.

Assessment of State Vulnerability and Potential Losses
No definitive assessment of state vulnerability or potential long‐term losses due to diminishing water
supply is known to be available at this time. However, the CAS has opened the door to a series of
discussions on this topic being undertaken through the Climate Vulnerability Assessment being prepared by
the California Energy Commission.

Assessment of Local Vulnerability and Potential Losses
Information related to community vulnerability and loss assessments may be found in Local Hazard
Mitigation Plans.

Current Drought Hazard Mitigation Efforts
Mitigation of drought impacts includes short‐ and long‐term water conservation measures for urban areas
as called for by the Governor’s Emergency Proclamation S‐13‐08. There is ample literature on urban water
conservation measures. Agricultural water conservation measures reducing crop damage and losses
include but are not limited to (Natural Resource Conservation Service, Defending Against Drought,
www.nrcs.usda.gov/feature/highlights/drought/html):





Drought plan
Water management
Land management
Crop management

Drought Contingency Plan
In response to the most recent drought, Governor Arnold Schwarzenegger issued Drought Proclamations
and Executive Orders in 2008 and 2009 directing state agencies to take immediate actions to manage the
crisis. DWR responded, with strong support from Cal OES and other agencies, by developing a Drought
Contingency Plan (DCP). A public review draft was published in August 2010, addressing the possibility of
dry conditions continuing beyond 2010.
The DCP contains strategies and actions that state agencies have taken or may take to prepare for, respond
to, and recover from droughts. Its purpose is to minimize drought impacts by improving agency
coordination and enhancing monitoring and early warning capabilities, water shortage impact assessments,
and preparedness, response, and recovery programs. The DCP identifies an integrated, regional approach to
addressing drought, drought action levels, and appropriate agency responses as drought conditions change.
It calls for coordination and clearly defined roles and responsibilities of federal, state, and local agencies,
and timely dissemination of information to decision‐makers.
Five levels of drought response are identified. These range from Level 1, representing an Abnormally Dry
period (calling for raising awareness), to Level 3, a Severe Drought (requiring mandatory conservation in
some communities and emergency actions), to Level 5, an Exceptional Drought (water supplies may be cut
off and maximum response). A Governor’s emergency drought proclamation may be initiated at Level 3.

2013 SHMP

SECTION6.4 ‐ PAGE 331

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 6 –OTHER HAZARDS: RISKS AND MITIGATION
The DCP is intended to become part of the California Water Plan Update process, which occurs every five
years. Some components of the DCP may be applied to water shortages that may occur in the absence of a
drought. The complete DCP document may be found at:
http://www.waterplan.water.ca.gov/docs/meeting_materials/drought/2010.08.10/CA_Drought_Contingen
cy_Plan‐Public_Review_Draft‐081010.pdf

2009 California Water Plan
A comprehensive approach to addressing drought hazard mitigation over the long term is contained in the
recently updated California Water Plan (2009), previously discussed in Section 5.2 of Chapter 5. It serves as
the state’s blueprint for integrated water management and sustainability. The updated California Water
Plan:








Details initiatives to ensure reliable water supplies and foundational actions for sustainable water use
Provides an investment guide for the water community with an array of strategies to achieve multiple
goals and benefits
Integrates state government initiatives, objectives, and strategies
Incorporates consideration of uncertainties, risks, and resource sustainability into water and flood
planning for the future
Describes resource management strategies to diversify regional water portfolios and increase regional
self‐sufficiency
Outlines new analytical methods and tools to plan for population growth and development patterns,
climate change, economic change, and other uncertainties
Updates 12 regional reports

The full updated document and related regional reports are available to download at:
http://www.waterplan.water.ca.gov/cwpu2009/index.cfm
For specific mitigation ideas related to drought, see “Mitigation Ideas: A Resource for Reducing Risk to
Natural Hazards” January 2013, prepared by FEMA, available on the FEMA website:
http://www.fema.gov/library/viewRecord.do?id=693

6.4.5 ENERGY SHORTAGE AND ENERGY RESILIENCY
Identifying Energy Shortage Hazards
California accounts for approximately eight and a half percent (8.5%) of the total energy consumption in the
United States. The vast majority of California's natural gas consumption is utilized by the residential sector
(40%), while the commercial sector utilizes 37% of electricity use across the state. Gasoline makes up the
largest statewide demand (54%) of liquid fuels which is a byproduct of Crude Oil. (Source: CEC)
The State of California gets its electric power from a number of sources. Most in‐state electrical generation
is derived from natural gas (45.3%). Even when combined with ‘imports’ from other regions, natural gas
remains dominate at 35.6%. Renewables comprise 16.6% of in‐state electrical generation and remain
relatively the same (14.2%) when combined with imports. In‐state electrical generation is 69% of the total
(200,414 GWh versus 292,454 GWh) with the remaining being imported from the Southwest and
Northwest. http://energyalmanac.ca.gov/electricity/index.html.
Hydro‐generation provides approximately 20 percent of California’s electric power, with the balance
coming from fossil fuels, nuclear, and renewable sources. Rotating outages and/or blackouts such as those
experienced in 2000 and 2001 can occur due to losses in transmission or generation and/or extremely
severe temperatures that lead to heavy electric power consumption.
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The 2000‐2001 California electricity crisis brought to light many critical issues surrounding the state’s power
generation system, including post‐deregulation market manipulation and California’s dependency on out‐
of‐state resources coupled with in‐state transmission bottlenecks. Although the state has taken effective
measures to mitigate market manipulation, built more transmission to reduce bottlenecks, and
implemented effective energy conservation programs, California continues to experience both population
growth and weather cycles that contribute to a heavy demand for power. Climate change may also
increase California’s vulnerability to energy shortage hazards. Predicted increases in heat waves as well as
increasingly severe winter storms will put ever greater strain on California’s electricity system.

Profiling Energy Shortage Hazards
On January 17, 2001, the California Independent System Operator (CAISO), the entity that coordinates
statewide flow of electrical supply, declared a Stage 3 Emergency and notified the then Governor’s Office of
Emergency Services (OES) that PG&E was dropping firm load of 500 MW in Northern California (rolling
black‐outs). OES, in turn, issued an Electrical Emergency Message to all Emergency Services Agencies to
prepare for rolling blackouts. This scenario was repeated the following day, January 18, 2001. On March 19,
2001, OES again issued an Electrical Emergency Message to Emergency Services Agencies that the CAIO
declared a Stage 3 Emergency and would be conducting statewide rolling blackouts.
The July 2006 heat storm event affected the entire state as well as most of the West, producing record
energy demand levels in California. The state was able to avoid rotating outages due to a combination of
favorable factors that included no major transmission outages, lower than typical generator outages,
significant customer response to pleas for energy conservation, high imports from the Pacific Northwest
despite unusually high loads, outstanding cooperation among western control area operators, and prompt
response to fires that potentially threatened major interties. However, the event brought to light the
vulnerability of the electric distribution system, as over 3,500 distribution transformers failed, leaving over
two million customers without power at various times over the ten‐day event, many for several hours and a
small minority for up to three days.
On the afternoon of September 8, 2011, an 11‐minute system disturbance occurred in the Pacific
Southwest, leading to cascading outages and leaving approximately 2.7 million customers without power.
The outages affected parts of Arizona, Southern California, and Baja California, Mexico. All of the San Diego
area lost power, with nearly one‐and‐a‐half million customers losing power, some for up to 12 hours. The
disturbance occurred near rush hour, on a business day, snarling traffic for hours. Schools and businesses
closed, some flights and public transportation were disrupted, water and sewage pumping stations lost
power, and beaches were closed due to sewage spills. Millions went without air conditioning on a hot day.
(FERC/NERC Staff Report on the September 8, 2011 Blackout).
Secondary impacts of energy shortages are most often felt by vulnerable populations. For example, those
who rely on electric power for life‐saving medical equipment, such as respirators, are extremely vulnerable
to power outages. Also, during periods of extreme heat emergencies, the elderly and the very young are
more vulnerable to the loss of cooling systems requiring power sources.
Map 6.K on the following page illustrates the extent and complexity of California’s electrical transmission
system.
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MAP 6.K: California’s Electric Transmission Grid
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The electric power industry does not have a universal agreement for classifying disruptions. Nevertheless, it
is important to recognize that different types of outages are possible so that plans may be made to handle
them effectively. Electric power disruptions can be generally grouped into two categories: intentional and
unintentional.
There are four types of intentional disruptions:
1.
2.
3.

4.

Planned: Some disruptions are intentional and can be scheduled based maintenance or upgrading
needs
Unscheduled: Some intentional disruptions must be done "on the spot." in response to an emergency
Demand‐Side Management: Some customers (i.e., on the demand side) have entered into an
agreement with their utility provider to curtail their demand for electricity during periods of peak
system loads
Load Shedding: When the power system is under extreme stress due to heavy demand and/or failure
of critical components, it is sometimes necessary to intentionally interrupt the service to selected
customers to prevent the entire system from collapsing, resulting in rolling blackouts

Unintentional or unplanned disruptions are outages that come with essentially no advance notice. This type
of disruption is the most problematic. The following are categories of unplanned disruptions:









Accident by the utility, utility contractor, or others
Malfunction or equipment failure
Equipment overload (utility company or customer)
Reduced capability (equipment that cannot operate within its design criteria)
Tree contact other than from storms
Vandalism or intentional damage
Weather, including lightning, wind, earthquake, flood, and broken tree limbs taking down power lines
Wildfire that damages transmission lines

The California Independent System Operator (CAISO) is tasked with managing the power distribution grid
that supplies most of California, except in areas served by municipal utilities. CAISO uses a series of stage
alerts to the media based on system conditions. The alerts are:




Stage 1 ‐ reserve margin falls below 7 percent
Stage 2 ‐ reserve margin falls below 5 percent
Stage 3 ‐ reserve margin falls below 1.5 percent

Rotating blackouts become a possibility when Stage 3 is reached.
With climate warming, higher costs from increased demand for cooling in the summer are expected to
outweigh the decreases in heating costs in the cooler seasons. Hotter temperatures in California will mean
more energy (typically measured in “cooling‐degree days”) needed to cool homes and businesses both
during heat waves and on a daily basis, during the daytime peak of the diurnal temperature cycle. During
future heat waves, historically cooler coastal cities (e.g., San Francisco and Los Angeles) are projected to
experience greater relative increases in temperature, such that areas that never before relied on air
conditioning will experience new cooling demands (California Climate Change Center 2009).

Assessment of State Vulnerability and Potential Losses
The goal of the California Energy Commission (CEC)‐sponsored California Local Energy Assurance Planning
(CaLEAP) project is to assist local governments with generating plans to become more energy resilient. The
project was initiated in recognition of California’s aging energy infrastructure, the increase in frequency,
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duration and impact of energy disruptions and the fact that local governments have spent little time
addressing the loss of energy and energy interdependencies. Energy assurance planning differs from
planning for short term energy shortages in that it incorporates a more holistic approach to community
energy resilience.
Progress Summary 6.G: California Energy Assurance Planning (CaLEAP)
Progress as of 2013: Objectives of energy assurance planning include ensuring that “key assets” are
functional when needed, fostering critical public‐private partnerships before incidents happen, gaining
awareness of energy dependencies, and, identifying actions and projects to move toward increased energy
resiliency. The emphasis of "key assets" is to ensure functionality of essential services, thus protecting
safety and public health, and minimizing economic loss. Meeting this goal will help local governments
prepare for, respond to, recover from and mitigate against potential emergencies that affect energy
supplies.
Participation in the CaLEAP program and development of a local Energy Assurance Plan (EAP) is voluntary.
The EAP may be a stand‐alone plan or be integrated into other plans such as general plans and local hazard
mitigation plans.
With funding from the U.S. Department of Energy (DOE), the CEC has developed a methodology and web‐
based implementation tool for use by local governments in developing their Energy Assurance Plans (EAPs).
Currently the CEC is providing hands‐on technical support to approximately 50 cities and counties
throughout California. Through the planning process, local governments will build their energy expertise
and awareness of impacts and interdependencies; identify deficiencies and vulnerabilities, and explore
energy choices, including alternative resources that are reliable, safe, diverse, affordable and
environmentally acceptable.
A State Energy Assurance Plan is currently being drafted by the CEC. The State EAP is intended to provide
direction for the state, and local governments on aspects of energy supply and demand, energy trends,
critical energy infrastructure vulnerabilities, energy dependencies and interdependencies, cooperative
agreements with the private sector, coordination of agencies in respect to energy related regulations and
enforcement, and overall state energy assurance policy. Source: CEC/CaLEAP

Assessment of Local Vulnerability and Potential Losses
Information related to community vulnerability and loss assessments may be found in Local Hazard
Mitigation Plans.

Current Energy Shortage Hazard Mitigation
State and local governments can take measures to improve their ability to cope with electric power
disruptions in the longer term. These measures include building codes, zoning ordinances, climate action
plans, energy assurance plans and growth and development projections.
Building codes are used to ensure that construction in a community meets minimum standards required for
public health and safety and for quality workmanship. Building codes can also be used to increase a
community's ability to deal with disruptions to the electric power infrastructure by requiring facilities to be
adequately prepared for power disruptions. Modification of a building's use can significantly affect electrical
service requirements, which may or may not be readily identified on building permits.
Local governments can use zoning change requests, permit applications, economic development plans, or
other means to identify modification to rehabilitation projects. Communities that adopt building codes as
part of their municipal codes, making compliance mandatory, frequently use several codes developed by
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national organizations. While model codes provide basic guidance, municipalities often amend and modify
them to meet specific local requirements.
Zoning ordinances stipulate the type of land use that is acceptable in various locations in a community.
Zoning can significantly affect the electric power requirements of an area. For example, an area zoned
"residential" will have a very different electricity load profile from an area zoned "commercial" or
"industrial."
Zoning plays a role in determining the location of a site for electric power facilities, including power plants,
transmission lines, and substations. The current trend of constructing many small and medium‐scale
"peaker" power plants has ignited zoning controversies. Many communities are now developing policies
and zoning ordinances that will affect the location of these facilities. However, It is important for a
community to understand that the location (or restrictions on the location through zoning) of electric
power facilities within its boundaries may (or may not) directly affect the reliability of the power supply to
that community. A community that is home to a peaker plant, for example, does not necessarily enjoy more
reliable service. Likewise, not having a power plant does not imply decreased reliability. Electric power
plants are built to provide power to the entire electric grid, not just to the area in which they are located.
However, a distribution substation, which connects customers to the grid, will directly affect the reliability
of electrical service in the area in which it is located.
All electric power companies develop projections of long‐term demand as a starting point for planning the
expansion of electric power generation, transmission, and distribution facilities. Projections are made for a
range of planning horizons (from 1 to 20 years) and for a range of geographical resolutions (for the entire
system to individual distribution substations and feeder lines). In general, the shorter the planning horizon
and the larger the geographic resolution used, the more likely the demand forecast will be reasonably
representative of the actual situation.

Energy Specific Strategies from the California Climate Adaptation Strategy
The 2009 California Climate Adaptation Strategy (CAS) included a list of energy specific strategies along with
near term recommended actions for immediate implementation and longer term recommended actions
that require state agency collaboration and support. These energy specific strategies are:
1.
2.
3.
4.

Increase energy efficiency efforts in climate vulnerable areas
Assess environmental impacts from climate change in siting and re‐licensing of new energy facilities
Develop hydropower decision‐support tools to better assess and manage climate change variability
Identify how state renewable energy goals could be impacted from future impacts

The 2013 CAS update is due out in December 2013. For more information regarding the CAS see Chapter 4,
Section 4.5.2 or visit the California climate change portal website:
http://www.climatechange.ca.gov/adaptation/strategy/index.html

Anticipating Disruptions
Cal OES developed a document titled Electric Power Disruption: Toolkit for Local Government. The “Tool
Kit” is a supplement to the Emergency Planning Guidance for Local Governments. It identifies disruptions,
types of customers potentially affected, and the types of facilities and populations with critical electrical
needs. This document is meant to be used in tandem with the June 2007 Contingency Plan for Excessive
Heat Emergencies.
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Opportunities for Enhanced Energy Shortage Hazard Mitigation
In addition to monitoring energy supply and planning for production, conservation is an important element
of energy policy. Reducing the energy consumption and demand per capita can offset the growth in supply
needed to keep pace with population growth and urban development.
California accounts for approximately 8.5 percent the total energy consumption in the United States. The
vast majority of California's natural gas consumption is by the residential sector (40 percent), while the
commercial sector accounts for 37 percent of electricity use across the state. Gasoline makes up the largest
component (54 percent) of statewide demand for liquid fuels which are a byproduct of crude oil. (Source:
CEC)
There are opportunities for energy conservation in all sectors. The emerging issue of global warming and
climate change, coupled with the goal of decreasing national dependence on foreign oil supply, has spurred
a renewed interest in developing low‐cost efficient alternative energy sources. Stronger national and local
policies and financial incentives are needed to support the development and production of alternative
energy sources, such as solar and wind power, biodiesel, and other non‐fossil fuels. AB 32 implementation
tools, such as climate action plans, may provide cities with the support and incentives to significantly
reduce energy consumption. Additionally, encouraging the development and implementation of green
building techniques designed for energy efficiency and produced from renewable resources will have a
cumulative effect on reducing energy consumption during the construction process and throughout the life
of a structure or facility.
The Million Solar Roofs Initiative Small Grant Program for State and Local Partnerships sponsored by the
U.S. Department of Energy (DOE) in 2004 is one example of incentives at the national level. The DOE
initiative provided grant opportunities of up to $50,000 to state and local partnerships to reduce market
barriers to the use of solar energy systems. In 2004, Governor Schwarzenegger introduced the Million Solar
Roofs Initiative in California, which included $2.9 billion in incentives to homeowners and building owners
who install solar electric systems. Passage of Senate Bill 1 in August 2006 further enhances the Governor’s
initiative by expanding the program to additional areas of the state and raising the limits on the amount of
excess energy that can be sold back to energy suppliers. The goal of the solar roof program is to provide
3,000 megawatts of additional clean energy and reduce the output of greenhouse gases by 3 million tons by
2018. This is equivalent to the output of five modern electric power plants and taking one million cars off
the road. Senate Bill 1 also requires that a developer of more than 50 new single‐family homes offer the
option of a solar energy system to all customers.
Assembly Bill 920 was passed by the legislature and signed into law by the Governor in the fall of 2009. AB
920 requires utilities to purchase surplus solar electricity generated by solar homeowners and businesses
on an annual basis, provided further incentive for the purchase and use of solar panels. Senate Bill 32,
signed by the Governor at the same time, requires utility companies to purchase solar electricity at a set
rate over a 20‐year period. It has the potential to encourage massive solar installations on large, unused
spaces, such as parking lots and warehouses. This program has been used with much success in places like
Germany.
Progress Summary 6.H: California Solar Initiative
Progress as of 2013: In January 2007, California began an unprecedented $3.3 billion effort to install 3,000
megawatts (MW) of new solar energy capacity over the next decade and transform the market for solar
energy by reducing the cost of solar generating equipment. The California Public Utilities Commission
(CPUC) portion of the solar effort is known as the California Solar Initiative (CSI) program. CSI, the country’s
largest solar program, has a $2.4 billion budget and a goal to install 1,940 MW of solar capacity by the end
of 2016.
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In 2011, California reached a major milestone by becoming the first state in the nation to install more than
1 gigawatt (1,000 MW) of customer‐generated solar energy; a record 311 MW were installed in the
investor‐owned utility territories in 2011 alone. Currently more than 122,000 sites across the state host
solar systems to serve on‐site solar generation. The annual rate of new solar installations and the
cumulative installed capacity both provide evidence that California is well along the path of achieving the
goals set by Senate Bill (SB) 1 in 2006, the legislation that authorized the CSI program.
Residential solar system costs have decreased by 28 percent since 2007. CSI projects in low‐income
markets (areas with median incomes of less than $50,000) have increased by 364 percent since 2007.
Approximately 1,500 low income homeowners, with help from the Single‐Family Affordable Solar Homes
(SASH) program, have installed solar panels to generate energy and improve their monthly cash flow. The
Multi‐family Affordable Solar Housing (MASH) program completed 181 projects as of April 30, 2012, with a
capacity of 9.1 MW. Virtual Net Metering has allowed thousands of low income tenants to receive the
direct benefits of solar as reductions in their monthly electric bills. CSI projects in middle income markets
(areas with median incomes between $50,000 and $100,000) have increased by 445 percent since 2007 and
comprise the majority of applications received in 2011.
In just over two years of operation, the CSI‐Thermal Program, which provides rebates for solar water
heating systems, has received 704 applications for $4.87 million in incentives.
Source: CPUC: www.cpuc.ca.gov/PUC/energy/Solar/2012CASolarLegReport.htm .
Of the energy used in the transportation sector, 65 percent of it is consumed by gasoline‐powered vehicles.
There are a number of measures that can be taken to reduce energy consumption for gasoline‐powered
vehicles, including the continued development of alternative energy vehicles and changing work commute
patterns through telecommuting or land use policies that encourage mixed‐use development. Development
and production of alternative energy vehicles combined with a reduction in vehicle trips will result in both
reduced reliance on fossil fuels and reduced carbon emissions to lessen the impacts of global warming and
climate change.
Progress Summary 6.I: Clean Energy Progress Tracking
Progress as of 2013:
Energy Efficiency: Total energy savings from efficiency programs, codes and standards, and price and
market effects have increased over time relative to conditions in 1975, and were estimated to reach over
65,000 GWh in 2012.
Statewide Energy Demand: Since the mid‐1970s, per capita consumption has remained relatively constant
in California but continues to grow in the U.S. overall. Californians consume 40 percent less electricity per
person because of factors ranging from climate and household size to fuel and industry mixes and the
state's aggressive energy policies.
Electric Vehicles: Governor Brown has signed an Executive Order laying the foundation to support 1.5
million zero‐emission vehicles (ZEVs) by 2025 and published a ZEV Action Plan. As part of its work on
electric vehicles, the Energy Commission forecasts ZEV sales and helps to set up a strategic electric vehicle
charging network.
Reliance on Coal: In 2010, 10 percent of California's electricity came from coal and petroleum coke, mostly
from power plants in other states. By 2020, California’s use of electricity derived from coal and petroleum
coke is expected to decline about 60 percent compared to the amount used in 2010.
Source: California Energy Commission:http://www.energy.ca.gov/renewables/tracking_progress/index.html
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Progress Summary 6.J: The California Clean Energy Jobs Act
Progress as of 2013: The California Clean Energy Jobs Act (Proposition 39) was approved on November 6,
2012, by the voters of California. The initiative makes changes to corporate income taxes and provides for
the annual transfer of funds from the General Fund to the Clean Energy Job Creation Fund for five fiscal
years, beginning with the 2013–14 fiscal year.
The 2013–14 budget allocates $464 million of Proposition 39 revenue to school districts, charter schools,
county offices of education (collectively referred to as local educational agencies [LEAs]), and community
colleges to support energy efficiency projects. In the four years to follow, LEAs and community colleges will
receive an estimated $550 million annually. Monies in the fund are available, upon appropriation by the
Legislature, for purposes of funding eligible projects that create jobs in California while improving energy
efficiency and expanding clean energy generation.
The California Department of Education (CDE) will be responsible for distributing funds to LEAs that serve
grades K–12. These funds may be used by LEAs for energy efficiency and alternative energy projects, along
with related improvements and repairs that contribute to reduced operating costs and improved health and
safety conditions in public schools. Funds may also be used by LEAs for job training and workforce
development in the energy efficiency and renewable energy industry sectors.
The CDE, in consultation with the California Energy Commission (CEC) and the California Public Utilities
Commission (CPUC), developed the “Energy Efficiency K‐12 Project Guidance” to assist LEAs in setting
priorities for the use of funds and in planning and designing energy efficiency and workforce development
projects that are cost‐effective and create jobs, with total benefits that exceed project cost over time. The
project must be consistent with the state’s loading order. The loading order guides the state’s energy
policies and decisions according to the following priority order: 1) decrease electricity demand by increasing
energy efficiency and reducing energy usage during periods of high demand or cost; 2) meet new energy
supply needs with renewable resources; and 3) meet new energy generation needs with clean fossil‐fuel
generation.
California’s 10,000 public schools spend an estimated $700 million per year on energy, which is equivalent
to the amount spent cumulatively on books and supplies. Retrofit improvements to schools can often
reduce a school’s energy bill 20 to 30 percent, with a simple payback in the range of five to six years. If
Proposition 39 funds can help achieve this, as much as $140 million to $200 million per year will be freed up
from utility expenses to be deployed for other important school needs. For this reason, it is essential that
LEAs invest the Proposition 39 funds wisely to obtain the expected project performance outcomes and reap
long‐term cash‐flow gains for school operations.
Source: CEC
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6.4.6 EXTREME HEAT
Identifying Extreme Heat Hazards
Table 6.F and Table 6.G show the Heat Index (HI) as a function of heat and relative humidity. The Heat Index
describes how hot the heat‐humidity combination makes the air feel. As relative humidity increases, the air
seems warmer than it actually is because the body is less able to cool itself via evaporation of perspiration.
As the Heat Index rises, so do health risks. Specifically:





When the Heat Index is 90°F, heat exhaustion is possible with prolonged exposure and/or physical
activity.
When it is 90° to 105°F, heat exhaustion is probable with the possibility of sunstroke or heat cramps
with prolonged exposure and/or physical activity.
When it is 105° to 129°F, sunstroke, heat cramps or heat exhaustion is likely, and heatstroke is possible
with prolonged exposure and/or physical activity.
When it is 130°F and higher, heatstroke and sunstroke are extremely likely with continued exposure.
Physical activity and prolonged exposure to the heat increase the risks.
Table 6.F: Air Temperature and Relative Humidity

Source: National Weather Service

The National Weather Service (NWS) initiates its Heat Index Program Alert procedures when the high
temperature is expected to exceed 105° to 110° (depending on local climate) for at least two consecutive
days.
Table 6.G: Possible Heat Disorders by Heat Index Level

Source: National Weather Service (http://www.weather.gov/)
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Heat exhaustion occurs when the body is dehydrated resulting in an imbalance of electrolytes. Symptoms
include headache, nausea, dizziness, cool and clammy skin, pale face, cramps, weakness, and profuse
perspiration. First aid involves moving to a cooler spot and drinking water with a small amount of salt
added (one teaspoon per quart). Without intervention, heat exhaustion can lead to collapse and
heatstroke.
Heatstroke occurs when perspiration cannot occur and the body overheats. Symptoms include headache,
nausea, face feeling flushed, hot and dry skin, no perspiration, body temperature over 101°F, chills, and
rapid pulse. First aid involves cooling the person immediately; moving to shade or indoors; wrapping the
person in a cool, wet sheet; and getting medical assistance. Without intervention, heatstroke can lead to
confusion, coma, and death.
Heat emergencies are often slow to develop. It could take a number of days of oppressive heat for a heat
wave to have a significant or quantifiable impact. Heat waves do not strike victims immediately, but rather
their cumulative effects slowly take the lives of vulnerable populations.

Profiling Extreme Heat Hazards
Heat waves do not cause damage or elicit the immediate response that floods, fires, earthquakes, and other
disasters do. They have, however, claimed many lives in comparison with other disasters. For example, the
1989 Loma Prieta Earthquake resulted in 63 deaths while the 1992 Northridge Earthquake was responsible
for the loss of 55 lives. The catastrophic 2003 Southern California Firestorms resulted in 24 deaths.
However, the worst single heat wave event in California occurred in Southern California in 1955, when an
eight‐day heat wave is said to have resulted in 946 deaths. The July 2006 heat wave in California caused the
deaths of about 140 people over a 13‐day period. The Spatial Hazard Events and Loss Data for the United
States (SHELDUS), estimates that approximately 47 heat events occurred in California between the years
1960 and 2008. Adjusted to 2008 dollars, SHELDUS reports that severe heat events in California caused
roughly $1.8 million in property damage and $531.7 million in crop damage.
The California Climate Adaptation Strategy (CAS), citing a California Energy Commission study, states that
“over the past 15 years, heat waves have claimed more lives in California than all other declared disaster
events combined.”60 Despite this history, however, not a single heat emergency was formally proclaimed at
the state level or declared as a federal disaster between 1960 and 2008. Though no formal explanation
exists for this seeming contradiction, scholars have written about the exclusion of heat events as declared
disasters. For example, Eric Klinenberg, author of an account of a heat wave which killed 739 people in the
City of Chicago in July 1995, suggests that the hidden nature of social vulnerability combined with the
inconspicuous nature of heat events (unlike earthquakes, floods, wildfires, tornados, etc.) prevent them
from being declared as legitimate disasters.61 Further, although heat events can have a devastating effect
on agriculture, heat‐caused property damage over the last 48 years has been relatively small.

Treating Heat as a “Legitimate Disaster”
These facts raise several issues. First, since the primary goal of the SHMP is to significantly reduce the loss
of life and injuries in the state of California, heat is considered a legitimate disaster type. Though heat does
not cause much economic damage or damage to the built environment, the number of people it has killed
underscores the importance of mitigating its impacts. Second, heat events highlight the importance of
thoughtful social vulnerability analyses. While changes to the built environment can greatly alter
vulnerability to different hazards, social vulnerability and resiliency are especially important during heat
events. For example, socially isolated elderly persons are especially vulnerable. Any mitigation efforts
60
California Natural Resources Agency, California Climate Adaptation Strategy, December 2009, p. 32; Messner, Steven, Sandra C. Miranda, Karen Green,
Charles Phillips, Joseph Dudley, Dan Cayan, Emily Young. Climate Change Related Impacts in the San Diego Region by 2050. PIER Research Report, CEC‐
500‐2009‐027‐D, Sacramento, CA: California Energy Commission. 2009.
61
Heat Wave: A Social Autopsy of Disaster in Chicago, The University of Chicago, 2002

2013 SHMP

SECTION6.4 ‐ PAGE 342

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 6 –OTHER HAZARDS: RISKS AND MITIGATION
aimed at reducing heat losses will focus on ways to reduce social isolation as well as changes to the built
environment. Third, heat events illustrate how seemingly unrelated phenomena combine to create
disaster. For example, the increased use of air conditioners during heat waves can lead to power outages,
which makes the events even more deadly. Upgrading water and power infrastructure, then, is a form of
heat disaster mitigation.
Situational and physical characteristics help to identify vulnerable populations that may not comfortably or
safely access and use disaster resources. Specifically, when discussing heat‐related emergency
preparedness, the following groups could be considered vulnerable or at greater risk in a heat emergency:









People with developmental/intellectual disabilities ‐ refers to a severe and chronic disability that is
attributable to a mental or physical impairment that begins before an individual reaches adulthood.
These disabilities include cerebral palsy, epilepsy, mobility and autism.
Blind/low vision
Deaf/Hard of hearing
Mobility
Injuries: from auto accidents, falls, sports, and or war. These injuries can cause damage to the brain,
spinal cord, hearing, sight and mobility
Chronic Conditions: Diabetes, Arthritis, dialysis, asthma and epilepsy
Older adults: Have age‐related limitations. (move slower, sight and sound limitations, etc)
Children: Challenges include dependency not only for care, but decision‐making, processing
information and trauma differently than adults, they may be unable to articulate their needs, may
decompensate faster than adults, and are generally more susceptible to thirst, hunger, temperature,
etc than adults

Animals, including domestic pets, livestock, and poultry are also susceptible to extreme heat. For example,
dogs and cats are in danger of heat stroke in temperatures of 110°F. The heat wave of 2006 resulted in 15
reported pet deaths and more than 25,000 cattle, and 700,000 fowl heat‐related deaths. Heat wave
impacts to livestock can lead to financial losses in California’s agricultural economy.

Climate Change and Extreme Heat
According to the CAS, California is getting warmer, leading to increasing frequency, intensity, and duration
of heat waves, and increased mortality. Map 6.L illustrates the statewide temperature increase trend.
MAP 6.L: California Historical and Projected Temperature, 1961‐2099

Source: Dan Cayan; California Climate Adaptation Strategy
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As temperatures rise, Californians will face greater risk of death from dehydration, heat stroke/exhaustion,
heart attack, stroke, and respiratory distress caused by extreme heat. By mid‐century, extreme heat events
in urban centers could cause two to three times more heat‐related deaths than occur today.62 By 2100,
hotter temperatures are expected throughout the state, with an increase of 3 to 5.5°F under the lower
emissions scenario and 8 to 10.5°F under the higher emissions scenario. If temperatures rise to the higher
warming range, there could be up to 100 more days per year with temperatures above 90°F in Los Angeles
and above 95°F in Sacramento (see Chart 6.D).
Chart 6.D: Increase in Extreme Heat, 2070‐2099

Assessment of State Vulnerability and Potential Loss to Extreme Heat Hazards
No current assessment of state vulnerability or potential extreme heat hazard losses is known to be
available at this time. However, related California Energy Commission studies are under way.

Assessment of Local Vulnerability and Potential Loss to Extreme Heat Hazards
Information related to community vulnerability and loss assessments may be found in Local Hazard
Mitigation Plans.

62

California Climate Change Center 2006, 2009
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Current Extreme Heat Hazard Mitigation Efforts
Progress Summary 6.K: State Climate and Heat Guidance
Progress as of 2013: An important companion to this section is the state’s latest climate change and heat
guidance “Preparing California for Extreme Heat: Guidance and Recommendations” produced by the Heat
Adaptation Work Group of the Climate Action Team’s Public Health Workgroup, and coordinated by the
California Department of Public Health and Cal/EPA. This document provides an overview of climate change
projections for increasing temperature and extreme heat events through 2100, the health risks associated
with these changes, and presents recommendations to guide the state’s actions to reduce human health
risks in the face of a warming climate in California and promote more heat resilient communities. To
download the Preparing California for Extreme Heat: Guidance and Recommendations document please
visit: http://www.climatechange.ca.gov/climate_action_team/reports/Preparing_California_for_Extreme_Heat.pdf
Cal OES has prepared a revision of the Contingency Plan for Excessive Heat Emergencies dated April 2010,
as a supporting document to the State Emergency Plan. Although primarily designed to guide preparedness
and response activities, it also identifies mitigation actions to prevent life loss, including:






Identifying the location of vulnerable populations
Establishing cooling centers
Issuing advisories and warnings
Conducting pre‐season public information campaigns
Promoting and expanding urban greening and the use of green infrastructure as part of cooling
strategies in public and private spaces

Details regarding the Contingency Plan for Excessive Heat Emergencies are available at:
http://www.calema.ca.gov/PlanningandPreparedness/Pages/Documents%20and%20Publications.aspx
The California Adaptation Planning Guide: Identifying Adaptation Strategies (APG) document is a climate
change document which presents potential adaptation strategies, including some strategies addressing
heat events, which communities can use to meet adaptation needs. The APG can be found at
http://resources.ca.gov/climate_adaptation/local_government/adaptation_planning_guide.html
For specific mitigation ideas related to extreme temperatures, see “Mitigation Ideas: A Resource for
Reducing Risk to Natural Hazards” January 2013, prepared by FEMA, available on the FEMA website:
http://www.fema.gov/library/viewRecord.do?id=6938

Opportunities for Enhanced Extreme Heat Hazard Mitigation
Additional opportunities to prevent or mitigate the impacts of extreme heat exist in the form of the ongoing
climate change science studies sponsored by the California Energy Commission.
Progress Summary 6.L: Urban Heat Island Effect Research
Progress as of 2013: The Governor’s Office of Planning and Research is joining with Cal/EPA and several
other State agencies on a new research project about the Urban Heat Island Effect. A major goal of this
project is to develop a method to quantify the average temperature increase in California communities due
to this effect.
Currently no tool exists to quantify the extent and severity of an urban heat island for California. The
research project intends to produce a tool that can be mapped at the census tract level or smaller, and that
enables state and local agencies to identify the areas that are most affected and quantify the benefits of
heat island reduction measures. One of the motivations for this project is to provide another indicator of
climate change vulnerability for the CalEnviroScreen, Cal/EPA’s tool to identify disadvantaged communities
for potential funding associated with greenhouse gas reduction revenues in California.
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Best Practices Highlight 6.F: Kern County Cooling Centers
Kern County, located in the southern Central Valley, already experiences extreme heat events and the
frequency of these events is projected to increase due to climate change. For community members who do
not have access to a setting with temperature control (e.g. air conditioning), cooling centers have been
established to provide somewhere to escape the heat. The opening of these centers is tied to a set of
temperature triggers that vary by location.
The temperature triggers for opening the cooling centers, based on the National Weather Service forecast
as of the previous day, are as follows:
 San Joaquin Valley / Kern River Valley Centers: 105 degrees
 Mountain Center(s): 95 degrees
 Desert Centers: 108 degrees
Cooling centers include a wide range of community facilities including senior centers, parks and recreation
facilities, community centers, police departments, and veteran’s centers. When they have been made
available, announcements are made via TV, radio, and the Internet. In addition, transportation is available
for community members that do not have a way to travel to one of the centers.
Source: Reported in the California Climate Adaptation Planning Guide; case from
http://www.kerncountyfire.org/index.php?option=com_content&view=article&id=59&Itemid=66
http://www.co.kern.ca.us/pio/coolingcenters.asp

6.4.7 FREEZE
Identifying Freeze Hazards
Sustained temperatures below freezing in California’s generally mild weather regions can cause life loss and
health risks to vulnerable populations. Although infrequent, freezes can severely affect California
agriculture. Freezing temperatures occurring during winter and spring growing seasons can cause extensive
crop damage.
Secondary impacts of freeze disasters can include major economic impacts on farmers, farm workers,
packers, and shippers of agricultural products. Freezes can also cause significant increases in food prices to
the consumer due to shortages.
Freezing spells are likely to become less frequent in California as climate temperatures increase; if
emissions follow higher pathways, freezing events could occur only once per decade in a sizable portion of
the state by the second half of the 21st century. While fewer freezing spells would decrease cold‐related
health effects, too few freezes could lead to increased incidence of disease as vectors and pathogens do not
die off (CNRA 2009).

Assessment of State Vulnerability and Potential Losses
No known current assessment of state vulnerability or potential losses is available at this time.

Assessment of Local Vulnerability and Potential Losses
Information related to community vulnerability and loss assessments may be found in Local Hazard
Mitigation Plans.

2013 SHMP

SECTION6.4 ‐ PAGE 346

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 6 –OTHER HAZARDS: RISKS AND MITIGATION
MAP 6.M: State and Federal Declared Freeze Disasters, 1950‐December 2012

Map 6.M shows the pattern of declared freeze disasters in California since 1950. Greatest concentrations
are in the Central Valley, followed by areas north and south of the San Francisco Bay Area and portions of
Southern California. Table 6.H lists freeze disasters that have occurred in the state since 1950.
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Table 6.H: Freeze Disasters, 1950 to Present
Year
1969
1972

Number of
Incidents
1
2

1973
1990

1
1

1998‐99

1

2001

3

2002

5

2007

1

Counties Affected

Crop Damage

San Diego
Colusa, El Dorado, Fresno, Kern, Kings, Lake, Madera,
Merced, Modoc, Nevada, Placer, San Benito, San
Joaquin, Santa Clara, Stanislaus, Siskiyou, Tehama,
Tulare
Alameda, Contra Costa
Alameda, Butte, Colusa, Fresno, Glenn, Imperial, Kern,
Los Angeles, Madera, Marin, Merced, Mendocino,
Monterey, Napa, Riverside, Sacramento, San Benito,
San Bernardino, San Diego, San Joaquin, San Luis
Obispo, San Mateo, Santa Barbara, Santa Clara, Santa
Cruz, Solano, Sonoma, Stanislaus, Sutter, Tehama,
Tulare, Ventura, Yolo, Yuba
Fresno, Kern, Kings, Madera, Merced, Monterey,
Tulare, Ventura
Butte, Colusa, Fresno, Glenn, Madera, Mariposa,
Merced, Plumas, Sutter, Tehama, Tuolumne, Yuba
Butte, Colusa, Glenn, Lake, Marin, Mendocino, Napa,
Orange, Riverside, Sacramento, Shasta, Sonoma,
Tehama, Trinity
Alameda, Amador, Calaveras, El Dorado, Fresno,
Glenn, Imperial, Kern, Kings, Lake, Los Angeles,
Madera, Marin, Mendocino, Merced, Monterey,
Riverside, Sacramento, San Benito, San Bernardino,
San Diego, San Luis Obispo, San Mateo, Santa Barbara,
Santa Clara, Solano, Stanislaus, Tulare, Ventura, Yolo,
Yuba

$10 million
$113.5 million

$8‐$10 million
$852.4 million

N/A
N/A
N/A

$1.3 billion

Sources: Cal OES Individual Assistance Section, 2001 & 2002 SBA Declarations/ USDA Designations database; Cal OES Origins and
Development ‐ A Chronology 1917‐1999

Current Freeze Hazard Mitigation Efforts
Freeze damage is another economic hazard. Mitigation measures for frost include:






Warning systems
Selective planting
Crop insurance
Frost‐fighting equipment
Biological ice nucleation63

For specific mitigation ideas related to extreme temperatures, see “Mitigation Ideas: A Resource for
Reducing Risk to Natural Hazards” January 2013, prepared by FEMA, available on the FEMA website:
http://www.fema.gov/library/viewRecord.do?id=6938

Opportunities for Enhanced Freeze Hazard Mitigation
There are no additional opportunities identified at this time to prevent or mitigate the impacts of freeze
hazards.
63

FEMA Region IX Mitigation Division, Mitigation Strategy Report, FEMA‐DR‐1267‐Ca, The California Freeze of 1998.
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6.4.8 INSECT PESTS AND DISEASES
Climate Change and Pests and Diseases
California farmers contend with a wide range of crop‐damaging pests and pathogens. Continued climate
change is likely to alter the abundance and types of many pests, lengthen pests’ breeding season, and
increase pathogen growth rates. For example, the pink bollworm, a common pest of cotton crops, is
currently a problem only in southern desert valleys because it cannot survive winter frosts elsewhere in the
state. However, if winter temperatures rise 3 to 4.5°F, the pink bollworm’s range would likely expand
northward, which could lead to substantial economic and ecological consequences for the state.
Temperature is not the only climatic influence on pests. For example, some insects are unable to cope in
extreme drought, while others cannot survive in extremely wet conditions. Furthermore, while warming
speeds up the lifecycles of many insects, suggesting that pest problems could increase, some insects may
grow more slowly as elevated carbon dioxide levels decrease the protein content of the leaves on which
they feed (California Climate Change Center 2006).
Possible future strategies to address climate change influences on insect pests and diseases might include:
 Inventory and monitor invasive species that threaten crops
 Downscale climate change data to allow informed decisions on biodiversity planning by farmers and
rural communities
 Strengthen the dissemination of knowledge, appropriate technologies and tools to improve
management practices related to agricultural biodiversity and ecosystem services
The above strategies were derived from Food and Agriculture Organization of the United Nations, Climate
Change for Food and Agriculture, Technical Background Document from the Expert Consultation, 2008,
available at: ftp://ftp.fao.org/docrep/fao/meeting/013/ai784e.pdf

Invasive Species Council of California
The Invasive Species Council of California (ISCC) was established in 2009 to provide leadership and authority
in state government regarding invasive species with its primary goal being to guide efforts to keep invasive
species out of the state and to eradicate incipient populations of undesirable species. ISCC is an inter‐
agency council chaired by the Secretary of the California Department of Food and Agriculture with
members from the California Natural Resources Agency, the California Environmental Protection Agency,
the California Business, Transportation and Housing Agency, the California Health and Human Services
Agency and Cal OES. The ISCC has appointed a California Invasive Species Advisory Committee (CISAC)
primarily tasked with making recommendations to develop and prioritize an Invasive Species Action Plan.
For more information regarding the ISCC and the CISAC, please visit: http://www.iscc.ca.gov/

6.4.9 SEVERE WEATHER AND STORMS
As pointed out in the discussion of global warming earlier in this chapter as well as in Chapter 4, more
extreme weather and severe storms are expected among the future natural hazards challenges in California
due to climate change. Increases in severe weather, winter storms, flooding, temperature extremes, and
other meteorological effects are anticipated.
Similarly, a key theme in the California Climate Adaptation Strategy (CAS) is the likelihood of more extreme
weather‐related events requiring planning for adaptation. Because the science is so new, however, little is
yet known about certain possible weather effects of climate change. For example, among potential
weather‐related effects not dealt with in depth in the CAS is the possibility of increasing numbers and
intensities of windstorms, a variable having substantial local impacts and affecting future building code
provisions, landscape design and maintenance, and power line and pole design, among other things.
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Therefore, although this subsection focuses primarily on tornadoes and to a lesser degree on hurricanes, it
is intended to serve as a placeholder for future assessment of other weather‐related hazards representing a
broader variety of manifestations in this classification of extreme weather.

Identifying Hurricane Hazards
California is at very low risk of hurricanes, although it is possible for one to threaten the Southern California
coast. (www.weather.com/encyclopedia/tropical/climo.html)
No hurricanes have hit California in recorded history because tropical storm winds generally blow from east
to west. California is affected by heavy rain resulting from tropical winds that blow north from Mexico and
become colder by the time they hit California (The USA TODAY Weather Book by Jack Williams).
In the future, monitoring is needed to determine whether present patterns of movement of such storms
continue or are modified by the warming of waters off the Pacific Coast due to climate change.

Identifying Tornado Hazards
While California has tornadoes, such storms represent a relatively low risk for most areas, compared to
states in the midwestern and southern United States where risk exposure is severe and many lives and
millions of dollars are lost annually due to this hazard.
Wind speeds in tornadoes range from values below that of hurricane speeds to more than 300 miles per
hour. Unlike hurricanes, which produce wind speeds of similar values over relatively widespread areas
(when compared to tornadoes), the maximum winds in tornadoes are often confined to extremely small
areas and vary substantially over very short distances, even within the funnel itself.
Tornados are measured by the Fujita Tornado Scale (F0‐F12) which classifies tornadoes by intensity
categories, based on the maximum winds occurring within the funnel. Table 6.I describes the Fujita
Tornado Scale.
Table 6.I: Fujita Tornado Scale
Category
F0

Wind Speed
40‐72 miles per
hour

F1

73‐112 miles
per hour

F2

113‐157 miles
per hour

F3

158‐206 miles
per hour

F4

207‐260 miles
per hour

2013 SHMP

Description
Gale Tornado. Light Damage: Some damage to chimneys; breaks twigs
and branches off trees; pushes over shallow‐rooted trees; damages
signboards; some windows broken; hurricane wind speed begins at 73
miles per hour.
Moderate Tornado. Moderate Damage: Peels surfaces off roofs; mobile
homes pushed off foundations or overturned; outbuildings demolished;
moving autos pushed off the roads; trees snapped or broken.
Significant Tornado. Considerable Damage: Roofs torn off frame houses;
mobile homes demolished; frame houses with weak foundations lifted
and moved; boxcars pushed over; large trees snapped or uprooted;
light‐object missiles generated.
Severe Tornado. Severe Damage: Roofs and some walls torn off well‐
constructed houses; trains overturned; most trees in forests uprooted;
heavy cars lifted off the ground and thrown; weak pavement blown off
roads.
Devastating Tornado. Devastating Damage: Well‐constructed homes
leveled; structures with weak foundations blown off some distance; cars
thrown and disintegrated; large missiles generated; trees in forest
uprooted and carried some distance away.
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F5

261‐318 miles
per hour

F6‐12

Greater than
319 miles per
hour

Incredible Tornado. Incredible Damage: Strong frame houses lifted off
foundations and carried considerable distance to disintegrate;
automobile‐sized missiles fly through the air in excess of 300 feet (100
meters); trees debarked; incredible phenomena will occur.
The maximum wind speeds of tornadoes are not expected to reach the
F6 wind speeds.

Profiling Tornado Hazards
As shown in Table 6.J, between 1950 and 2006, 316 tornadoes occurred in California, resulting in 87
injuries, and totaling more than $103.5 million in property damage, as well as $267,000 in reported crop
damage. No known deaths occurred as a result of California tornadoes, however, and the state has never
proclaimed a state of emergency or had a federal disaster declared as the result of a tornado event. Of the
316 tornadoes occurring in California between 1950 and 2006, only 2 reached F3; 22 were F2, 84 were F1,
and the remaining 208 were at F0. Based on the number of events within the recorded period, in the 56
years between 1950 and 2006, the average recurrence interval of an F0 tornado was about 3.7 per year; the
interval for an F1 tornado was about 1.5 per year, the interval for an F2 tornado was approximately once
every two years, and the interval for an F3 tornado was once every 28 years. However, both F3 tornadoes
occurred within a five‐year period (1973‐1978).The biggest risks of tornadoes in California include light to
moderate damage to homes, destruction of mobile homes, and injuries caused by light object projectiles.
Table 6.J: Tornado Losses, 1950‐2006
Magnitude
F0
F1
F2
F3

Number
208
84
22
2

Injuries
8
26
47
6

Property Damage
$38 million
$18 million
$45 million
$2.5 million

Crop Damage
$212,000
$55,000
N/A
N/A

Source: The Tornado Project (www.tornadoproject.com), NOAA national climate data center

Assessment of State Vulnerability and Potential Losses
No known current assessment of state vulnerability or potential losses due to tornado hazards is available
at this time.

Assessment of Local Vulnerability and Potential Losses
Information related to community vulnerability and loss assessments may be found in Local Hazard
Mitigation Plans.

Current Tornado Hazard Mitigation Efforts
Tornado mitigation is achieved through the enforcement of wind engineering design and construction
codes and standards. Tornado watch and warning announcements are issued to local emergency
management agencies and to the media through the Emergency Disaster Information System (EDIS), based
on information provided by National Oceanic and Atmospheric Administration (NOAA) and the National
Weather Service. For specific mitigation ideas related to severe winter weather, see “Mitigation Ideas: A
Resource for Reducing Risk to Natural Hazards” January 2013, prepared by FEMA, available on the FEMA
website: http://www.fema.gov/library/viewRecord.do?id=6938

Opportunities for Enhanced Tornado Hazard Mitigation
There are no additional opportunities identified at this time to prevent or mitigate the impacts of tornado
hazards.
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6.5 VOLCANOES
“California is the most geologically diverse state in the nation. We are known for our
earthquakes, landslides and flood hazards. But a nearly forgotten hazard is our volcanoes”
John Parrish, State Geologist of California, February 9, 2012
Many of California’s young volcanoes pose a threat to people and property. Volcanic eruptions occur in the
State about as frequently as the largest San Andreas Fault Zone earthquakes; at least ten eruptions have
occurred in California in the last 1,000 years. A new effort to identify, prepare for, and mitigate volcanic
hazards within California is underway. Cal OES, in partnership with the United States Geological Survey
(USGS) and California Geological Survey (CGS), is developing its first “State of California Volcanic Hazards
Identification, Risk Analysis, and Concept of Operations Annex to the State Emergency Plan.” In addition, in
2013 Cal OES, in partnership with NOAA, the port of Aviation” which addresses air operations issues related
to volcanic ash.

6.5.1 IDENTIFYING VOLCANO HAZARDS
A national report on volcanic threat published by the USGS in 2005 lists eight young and potentially
hazardous volcanic areas in California (http://pubs.usgs.gov/of/2005/1164/). Volcanic threat rankings for
U.S. volcanoes were derived from a combination of factors including age of the volcano, potential hazards
(the destructive natural phenomena produced by a volcano), exposure (people and property at risk from
the hazards), and current level of monitoring (real‐time sensors in place to detect volcanic unrest).
As shown in Map 6.N below, California’s high‐to‐moderate threat volcanoes include Medicine Lake Volcano
(Siskiyou, Modoc, and Shasta counties), Mt. Shasta (Siskiyou County), Lassen Volcanic Center (Shasta,
Tehama, Lassen, and Plumas counties), Clear Lake Volcanic Field (Sonoma County), Long Valley
Caldera/Mono‐Inyo Craters (Mono County), Ubehebe Craters (Inyo County), Coso Volcanic Field (Inyo
County) and Salton Buttes (Imperial County). Seven other young volcanoes in California with lower threat
ranking are identified in the 2005 report, including Brushy Butte, Twin Buttes, Tumble Buttes, and Silver
Lake Volcanic Field (Shasta County); Eagle Lake Volcanic Field (Lassen County); Golden Trout Creek Volcanic
Field (Tulare County); and Lavic Lake Volcanic Field (San Bernardino County). In addition, close proximity to
a number of active or potentially active volcanoes in nearby states of Nevada, Oregon, and Arizona and
across the border in Mexico could cause volcanic ash fall hazards within California, depending on
atmospheric conditions and eruption magnitude.

6.5.2 PROFILING VOLCANO HAZARDS
USGS hazard zonation maps based on known past behavior of California’s high threat volcanoes provide
basic information for statewide volcanic hazard mitigation. USGS hazard zone maps are dynamic
documents; as research progresses, gaps are filled in and the maps are updated. Most recently published
are assessments for Lassen Volcanic Center (http://pubs.usgs.gov/sir/2012/5176/a/) and Medicine Lake
volcano (http://pubs.usgs.gov/sir/2007/5174/a/), but not all high to moderate threat volcanic areas in
California have modern assessments; Clear Lake Volcanic Field, Mt Shasta, and the Long Valley
Caldera/Mono‐Inyo Craters region are priority targets for new USGS assessments. In the interim, the
statewide perspective on volcanic hazards was adapted by USGS and CGS experts from USGS Bulletin 1847
Potential Hazards from Future Volcanic Eruptions in California. For more information visit:
(http://pubs.usgs.gov/bul/1847/b1847_text.pdf).

Types of Hazards
Hazards types, general characteristics, and potential impact are listed in Table 6.K.
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MAP 6.N: Potentially Hazardous Volcanoes of California

Map 6.N depicts California’s young, most hazardous volcanoes. Lower threat volcanoes are not shown (see
http://volcanoes.usgs.gov/observatories/calvo/).
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Table 6.K: Classification of Types, Characteristics, and Potential Impacts
of Volcanic Hazards in California
Hazard Profile

Characteristics

Impact

High speed lava
avalanches or
surges produced by
high‐energy
explosive eruptions
or steam blasts
(pyroclastic flow)

Sudden eruption of hot (400‐
1300°F), gas‐pressurized flows of
ash and lava fragments that rush
outward from the volcano with
great force at ground speeds
greater than 50 miles per hour
(mph). Flows typically follow
valleys but can overtop ridges and
travel 30 miles or more from the
volcano.
Gradual inundation by lava from
sustained low‐level eruptions
moving at speeds of less than 30
mph. Lava may pile up near the
vent in thick mounds (lava dome),
or move across the landscape for
many kilometers as fluid rivers of
molten rock.
Slurry‐like floods of volcanic ash,
rock, and water that look like wet
concrete. Debris flows gain
momentum during travel by
eroding and entraining soil and
loose rock debris from channels.
Large debris flows may carry
boulders 30 feet across and travel
through valleys and stream
channels at speeds of 20 to 40
mph. Debris flows can be hot,
with temperatures close to
boiling. They occur during an
eruption due to melting snow or
ice, or after an eruption due to re‐
mobilization of loose volcanic
deposits during intense rainfall.
Floods of surface water produced
by sudden melting of snow/ice,
and/or diversion of water by
blocked drainages or breached
embankments.
Fine fragments of lava, sand size
and smaller, deposited from
drifting ash clouds. Impact zone
may be many tens to a few
hundreds of miles from the
volcano.

These high‐speed flows travel much too fast for
people to outrun, and are thus a main cause of
eruption‐related fatalities. Flows knock down,
shatter, bury, or carry away nearly all objects and
structures. Extreme temperatures burn forests,
crops, buildings, furnishings, and vehicles.

Slow speed lava
flows produced by a
low‐energy, effusive
eruptions

Volcanically
produced debris
flows (lahars)

Volcanically
produced floods

Fine ash fall from
high‐energy
explosive eruptions
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Everything in the path of slow speed lava flows will
be knocked down, buried, or burned. The flows
generally travel slowly enough that people,
possessions, and transportable infrastructure can be
moved out of the way. The flows often ignite
wildfires, and areas inundated by flows can be
buried by 10 feet or more of hardened rock, making
it impossible to rebuild or repair structures.
Most debris flows travel much too fast for people to
outrun, and are thus a main cause of eruption‐
related fatalities. Debris flows can destroy buildings
and bridges, and bury vast areas with deposits of
mud and rock up to 160 feet thick as far as 65 miles
from the volcano.

Impacts are similar those of non‐volcanic floods, but
the onset is usually sudden.

Although generally non‐lethal, fine ash fall is the
most widespread and disruptive volcanic hazard.
People exposed to fine ash commonly experience
various eye, nose, and throat symptoms. Short‐term
exposures are not known to pose a significant health
hazard. Long‐term health effects have not been
demonstrated conclusively. Ash deposited
downwind of the volcano covers everything like a
snowfall, but also infiltrates cracks and openings in
machinery, buildings, and electronics. Falling ash can
obscure sunlight, reducing visibility to zero. When
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Hazard Profile

Coarse air fall from
low‐energy effusive
eruptions
(scoria, tephra,
pyroclast, pumice)

Characteristics

Ballistic ejection of coarse, hot
fragments of lava from the
volcanic vent. Impact zones are
usually constrained to the flanks
of the volcano. Fragments are
usually softball size or smaller.

Impact
wet, it can make paved surfaces slippery and
impassable. Fine ash is abrasive, damaging surfaces
and moving parts of machinery, vehicles, and
aircraft. Life‐threatening and costly damage can
occur to aircraft that fly through fine ash clouds.
Newly fallen volcanic ash may result in short‐term
physical and chemical changes in water quality.
Close to the volcano, heavy ash fall may cause roofs
to collapse, waste water systems to clog, and power
systems to shut down. In agricultural areas, fine ash
can damage crops, and sicken livestock. Re‐
suspension of ash by human activity and wind cause
continuing disruption to daily life.
The impact of coarse air fall is limited to the
immediate area of the volcanic vent. Structures may
be damaged by accumulation of falling lava
fragments or burnt by their high heat. Wildfires may
be ignited.

MAP 6.O: Shasta Area Volcanic Hazard Zonation Map
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MAP 6.P: Clearlake Area Volcanic Hazard Zonation Map

MAP 6.Q: Mono Area Volcanic Hazard Zonation Map
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MAP 6.R: Salton Area Volcanic Hazard Zonation Map

(Online or download viewers can zoom in for a closer view of the information on these maps.) Following the
volcano hazard zonation maps is a zoomed in version of the legend used in each of the four maps.
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Map 6.O, Map 6.P, Map 6.Q and Map 6.R define zones of potential lava flow, ash fall, debris flow and flood
hazards for the Shasta, Clearlake, Mono and Salton volcanoes, respectively.

Past Eruptions and Ongoing Volcanic Unrest
Future volcanic eruptions in California are inevitable. Geophysical and geochemical monitoring conducted
by the USGS reveal the presence of magma (molten rock) beneath seven of the eight California volcanoes
ranked as moderate to high threat. Low‐levels of volcanic seismicity, emissions of noxious volcanic gas,
and/or ground deformation characterize the present status of Medicine Lake, Mt. Shasta, Lassen Volcanic
Center, Clear Lake Volcanic Field, Long Valley Caldera/Mono‐Inyo Craters, and Salton Buttes. From studies
at high to moderate threat volcanoes, the USGS estimates the likelihood of renewed volcanism in California
is about 1 in 200 to 1 in 3,600 in any given year. The most recent eruption occurred at Lassen Peak, in
Lassen Volcanic National Park.
Analysis of population density within hazard zones for each volcanic area has been completed. Although
many hazard areas have low residential population, they may have significant population influx for vacation
and recreational use.
The photo below captures an image of a large volcanic ash column from the May 22, 1915 eruption of
Lassen Peak as seen from the town of Red Bluff, located 40 miles west of the volcano. The column reached
heights of 30,000 feet.
1915 Eruption of Lassen Peak as seen from Red Bluff

Photo by R.E. Stinson courtesy of the National Park Service
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Volcanic Activity Past, Present and Future: The Lassen Peak Example
Volcanic History: Lassen Volcanic Center (LVC) lies in Lassen Volcanic National Park 55 miles east of
Redding. The park draws over 350,000 visitors each year with its spectacular volcanic landscapes.
LVC has been relatively quiet for the last 25,000 years with three notable exceptions: the Chaos Crags
eruption (1,100 years ago), the eruption of Cinder Cone (345 years ago), and the Lassen Peak eruption
(1914 to 1917 C.E.). The Lassen Peak eruption consisted mostly of sporadic steam blasts. In May 1915,
partially molten rock oozing from the vent began building a precarious lava dome. The dome collapsed on
May 19, sending an avalanche of hot rock down the north flank of the volcano. Three days later, a vertical
column of fine ash exploded from the vent reaching altitudes of 30,000 feet. The ash column spawned a
high‐speed avalanche of hot gas and rock. Fine ash from the top of the column drifted downwind 200 miles
to the east, as far as Winnemucca, Nevada. On both days, melting snow fueled mudflows, flooding
drainages 20 to 30 miles away. The older Chaos Crags eruption was similar in style but considerably larger
in magnitude.
Presently, LVC hosts a vigorous geothermal system, numerous hot springs, steam vents, and boiling mud
pots. Volcanic earthquakes are common, although most are too small to be felt. Non‐volcanic earthquakes
along regional faults also occur; earthquake swarms in 1936, 1945‐1947, and 1950 included several events
above magnitude 4.0, with the two largest registering 5.0 and 5.5. Ground surveys show the volcano is
gradually subsiding at the appreciable rate of 7 to 10 millimeters per year.
Volcano Monitoring: A continuous volcano monitoring network comprised of six seismometers and seven
continuously recording GPS receivers is located within 10 miles of Lassen Peak. The sensors transmit
earthquake and ground deformation data in real‐time to computers at the USGS California Volcano
Observatory for interpretation. Volcano surveillance also includes ongoing geochemical and thermal
surveys of volcanic gas vents and hot springs.
Likelihood of a Future Eruption: Volcanic activity over the past 100,000 years suggests that within any
given year there exists about a 1 in 1,000 chance of an eruption occurring at LVC.
(see http://pubs.usgs.gov/sir/2012/5176/a/)
Most Likely Scenario: Heightened seismicity and ground deformation will probably precede the next
eruption. Most likely to occur is an effusive eruption with incandescent lava fountains rising tens to
hundreds of feet in the air. A mound of coarse air fall (volcanic cinder) would gradually build around the
vent and slow‐moving lava flows could affect areas a few miles away. Future explosive eruptions, similar to
Lassen Peak or the larger Chaos Crags, are also possible.
Unlike most other natural disasters, volcanic eruptions are usually preceded by weeks to months of
precursory unrest (see Chart 6.E), which manifests as ground deformation, earthquake swarms, and gas
emissions. By monitoring the signals of unrest, scientists can make accurate eruption forecasts. As shown
in Chart 6.E, volcanic eruptions typically last longer than other types of natural hazard events. This longer
duration can tax emergency response and recovery efforts.
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Chart 6.E: Schematic Representation of Natural Disaster Timelines, Emphasizing the Unique Build‐Up
and Duration Times of Volcanic Disasters

6.5.3 ASSESSMENT OF STATE VULNERABILITY AND POTENTIAL LOSSES
A comprehensive assessment of state vulnerability and potential losses is underway as part of the “State of
California Volcanic Hazards Identification, Risk Analysis, and Concept of Operations Annex to the State
Emergency Plan.” The plan will consider vulnerability with respect to: agriculture and forestry,
communications, hospitals and urgent care facilities, population and recreational use, transportation,
utilities, water resources, and wildlife. The information will provide the framework needed for local
governments to conduct community‐based volcanic vulnerability assessments and to develop mitigation
and response plans.
Table 6.L shows a partial listing of vulnerable populations, resources, and assets located within the volcanic
hazard zones presented in Map 6.O, Map 6.P, Map 6.Q and Map 6.R.
Table 6.L: Vulnerability in Volcano Hazard Zones
Type
Ambient Population
Transient Population
(Recreation Usage/Highway
Traffic)

Major Resources/Assets

2013 SHMP

Estimated Population/Vulnerable Resources
200,000 average per 24 hours
National Park Service: 6,900,000 visitors per year (includes Lassen
Volcanic National Park, Yosemite National Park, Lava Beds National
Monument, Devils Postpile National Monument, Kings Canyon National
Park, Death Valley National Park, and Whiskeytown National Recreation
Area)
Interstate 5: 38,000 average daily traffic (ADT) at junction with Route
299
Route 299: 8,600 ADT at Burney
Route 20: 11,700 ADT at Lucerne
Route 29: 10,800 ADT at Kelseyville
Route 395: 6,500 ADT at Mono‐Inyo county line
Route 108: 1,650 ADT at USMC Camp Cloudburst
Route 111: 5,200 ADT at Calipatria
Reservoirs and Rivers: Lake Shasta, Trinity Lake, Clear Lake, Lake
Almanor; the Klamath, Salmon, Trinity, Sacramento, Pit, Owens,
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Type

Estimated Population/Vulnerable Resources
Tuolumne, Merced, San Joaquin, and Kings rivers.
Power Transmission: power lines, including Pacific AC Intertie
OR/WA/Canada and Pacific DC Intertie OR/WA, and transmission
substations, including PacifCorp, Pacific Gas & Electric, Southern
California Electric, and Imperial Irrigation District.
Natural Gas: Pipelines including Pacific Gas & Electric and Southern
California Gas.

Sources:
UT‐ Battelle Oak Ridge National Lab LandScan 2010 (http://www.ornl.gov/sci/landscan/index.shtml)
NPS 2012 visitation database (http://irma.nps.gov)
CalTrans 2011 Average Daily Traffic (ADT) counts database (http://traffic‐counts.dot.ca.gov
California Energy Commission (http://www.energy.ca.gov/maps/ .

6.5.4 ASSESSMENT OF LOCAL VULNERABILITY AND POTENTIAL LOSSES
Assessment of local vulnerability will not be included in the “State of California Volcanic Hazards
Identification, Risk Analysis, and Concept of Operations Annex to the State Emergency Plan”. It is
anticipated that the information provided in this new statewide plan will help local governments with their
assessments, however. At this time, the 2013 SHMP team is not aware of any vulnerability or loss
estimates completed at the local level.
Current GIS analysis of land use data indicates that the following state agencies and local jurisdictions have
land holdings within one or more volcano hazard areas: California Department of Fish and Wildlife (CDFW),
California Department of Forestry and Fire Protection (CAL FIRE), California Department of Parks and
Recreation , State Lands Commission and the counties of: Alpine, Fresno, Imperial, Inyo, Lake, Lassen,
Madera, Mariposa, Modoc, Mono, Plumas, Shasta, Siskiyou, Sonoma, Tehama, Trinity and Tuolumne.
Information related to community vulnerability and loss assessments may also be found in Local Hazard
Mitigation Plans.

6.5.5 CURRENT VOLCANO HAZARD MITIGATION EFFORTS
Establishment of robust volcano monitoring networks and effective warning schemes are essential
mitigation measures. The USGS monitors hazardous volcanoes and responds to volcanic crises under
Congressional mandate (Public Law 93‐288), which requires the USGS to issue "timely warnings" of
potential volcanic hazards to responsible emergency management authorities and to the populace affected.
The USGS California Volcano Observatory, or CalVO, headquartered in Menlo Park, California obtains and
interprets data from real‐time monitoring sensors (seismometers, continuously recording GPS receivers,
tiltmeters, and/or strain meters) installed on California’s high‐to‐moderate threat volcanoes, although
network coverage is minimal at some locations (See monitoring capabilities and data at
http://volcanoes.usgs.gov/observatories/calvo/). The sensor networks automatically and continually relay
data to CalVO for scientific interpretation. Information is communicated to emergency response agencies
and the public using alert level schemes for ground‐based and airborne hazards (Tables 6.M and 6.N).
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Table 6.M: Ground‐Based Volcanic Hazard Alert Levels

Table 6.N: Airborne Volcanic Hazards Alert Levels

A no‐cost, email‐based Volcano Notification Service (VNS) is available to agencies, businesses, and the
public by registering online at http://volcanoes.usgs.gov/vns/help.php. VNS sends monthly volcano status
updates to subscribers and other posts as warranted, including notification of alert level changes, details of
volcanic unrest, and eruption information.

6.5.6 OPPORTUNITIES FOR ENHANCED VOLCANO HAZARD MITIGATION
At its most immediate, volcanic hazard mitigation requires effective volcano monitoring and
communication protocols, but long‐term mitigation requires wise land‐use decisions that take into account
proximity to high threat volcanoes. Up‐to‐date, scientifically sound hazard zone maps are integral to wise
long‐term decision‐making. Identifying existing infrastructure, operations, resources, cultural assets, and
populations within designated volcanic hazard zones is a critical first step in mitigation. Establishing robust
communication protocols for obtaining volcano alert notifications and status reports from the USGS
California Volcano Observatory are key to situational awareness. Fortunately, volcanoes usually exhibit
many weeks to many months of precursory unrest providing informed and well‐prepared communities
sufficient time to respond effectively.
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6.6 OTHER HAZARDS
6.6.1 AGRICULTURE PESTS AND DISEASES
Identifying Insect Pests Hazards
California agriculture is at risk from pests and diseases that, under the right circumstances, can cause severe
economic, environmental, or physical harm. Table 6.O identifies pests and diseases of concern.
Table 6.O: California Agriculture Pests and Diseases
Dangerous to
Plants and Crops

Livestock or Poultry
Humans
All

Pests and Diseases
Asian citrus pysillid/ Huanglong Bing (HLB) disease, Asian longhorn beetle,
Caribbean fruit fly, glassy‐winged sharp shooter/Pierce’s Disease, European
Grapevine Moth, guava fruit fly, gypsy moth, Japanese beetle, Mediterranean
fruit fly, melon fruit fly, Mexican fruit fly, olive fruit fly, oriental fruit fly, bark
beetle
Foot and Mouth Disease, Highly Pathogenic Avian Influenzas (H5 & H7),Exotic
Newcastle Disease
Africanized honeybee, mosquito
Red imported fire ant, Bovine Spongeform Encephalopathy, zoonotic animal
viruses

Source: http://www.cdfa.ca.gov/PHPPS/pdep/target_pests.html
Source: http://www.cdfa.ca.gov/ahfss/Animal_Health/pdfs/CA_Reportable_Disease_List_Poster.pdf

Agriculture pests and diseases can result in economic and human health disasters. For example, insect pest
hazards can have a major economic impact on farmers, farm workers, packers, and shippers of agricultural
products. They can also cause significant increases in food prices for consumers due to shortages. In
addition, insect pests and diseases such as Sudden Oak Death and Pitch Canker in trees can destroy large
expanses of forest and woodland, increasing the fuel load and contributing to greater fire risk.

Profiling Pest and Disease Hazards
Asian Citrus Psyllid
The Asian citrus psyllid (ACP) is a pest that acts as a carrier or vector spreading "Huanglongbing" (HLB), a
devastating disease of citrus trees. This bacterial disease is transmitted to healthy trees by the psyllid after
it feeds on infected plant tissue.
The ACP damages citrus by withdrawing large amounts of sap from the plant and producing copious
amounts of honeydew. The honeydew coats the leaves of the tree, encouraging sooty mold to grow.
However, the most serious damage caused by ACP is due to its ability to effectively introduce a harmful
bacterium that causes Huanglongbing (HLB) disease. HLB is the most devastating disease of citrus in the
world. HLB renders the fruit of the infected tree unusable. In a recent study in Florida, the presence of HLB
increased citrus production costs by 40 percent (Irey et al. 2008). It is estimated that over the last five years
in Florida, HLB has caused the loss of over 6600 jobs, over $1.3 billion in lost revenue to the citrus industry,
and the loss of over $3.6 billion in total economic activity (Hodges and Spreen 2012).
California is currently actively eradicating the ACP, and has identified only one plant infected with HLB.
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Foot and Mouth Disease
Foot and Mouth Disease (FMD) is a debilitating disease affecting all cloven–hoofed animals, including cattle,
pigs, and sheep. Clinical signs commonly seen in cattle are drooling, lip smacking, and lameness, caused by
blisters (vesicles) on the tongue, dental pad and feet. Sheep and pigs have similar, but often less
pronounced, clinical signs.
Many nations in the world are either endemic for various strains of FMD virus or currently dealing with FMD
outbreaks. As of July 12, 2012, countries that have recently dealt with outbreaks but now declared resolved
by the World Organization for Animal Health (OIE) include: Israel (April 3, 2012), Paraguay (January 9, 2012),
Zambia (April 2, 2012) and Russia (April 11, 2012). Countries that are identified as having continuing FMD
infection include: Angola, Botswana, People’s Republic of China, Chinese Taipei, Egypt, Kazakhstan, Libya,
Mozambique, Namibia, and South Africa. The Republic of Korea (South Korea) was identified as FMD
infected in 2011 with a last reported case occurring on April 21,2011 and no additional infection since that
time indicating resolution. Vietnam and the Palestine Autonomous Territories have been identified as
endemic with periodic reporting. Note there are other countries where FMD is endemic, but they are not
currently being tracked via OIE’s “Immediate Notification and Follow‐ups” reports.
Globally, the FMD virus situation changes quickly; the most current information is available in the
OIE/World Animal Health Information Database. (http://www.oie.int/). The California Department of Food
and Agriculture (CDFA) and the United States Department of Agriculture (USDA) work cooperatively to
closely monitor and regulate the movement of livestock and animal products. Despite these efforts, the risk
of disease introduction is always present. Viruses, bacteria and pests do not respect borders and are
capable of entering on imported animals, meat and meat products, travelers’ clothing and shoes,
equipment, and other contaminated objects. CDFA maintains a biosecurity web site providing information
on biosecurity measures and provides specific training and exercises to prevent the introduction of this
disease into the state and nation. The last outbreak of Foot and Mouth Disease in California was in 1929.

Bovine Spongiform Encephalopathy
Bovine spongiform encephalopathy (BSE), widely known as "Mad Cow Disease", is a fatal disease of cattle
first recognized in the United Kingdom in 1986. Most research suggests an abnormal protein, known as a
prion, causes BSE. Scientific evidence shows the same disease agent that causes BSE in cattle also causes
the new human disease, variant Creutzfeldt–Jakob disease. BSE spreads in cattle primarily through animal
feed containing processed ruminant products. Cattle infected with BSE take two to eight years before
showing signs of disease, which include changes in temperament such as nervousness or aggressiveness,
and progressive incoordination.
The National Veterinary Services Laboratory in Ames, Iowa, confirmed that a routine surveillance sample
obtained from a Holstein cow carcass at a rendering plant in the Central Valley of California was positive for
the atypical strain of BSE. No part of this carcass entered the human or animal food chain.

Other Animal Pests and Diseases
Diseases such as Exotic Newcastle Disease in Poultry and Tuberculosis in Dairy cattle are credible threats to
the state food supply and economy. Other diseases such as anthrax, and Deforming Wing Virus in
honeybees also pose a serious threat to the food supply.

Assessment of State Vulnerability and Potential Losses
No known state vulnerability or loss assessment is available at this time.
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Assessment of Local Vulnerability and Potential Losses
Information related to community vulnerability and loss assessments may be found in Local Hazard
Mitigation Plans.

Current Insect Pests Hazard Mitigation Efforts
The California Department of Food and Agriculture (CDFA) has extensive responsibilities to protect the food
supply, including protecting and responding to the invasion of plant diseases and pests. As part of the Plant
Health and Pest Prevention Services and Pierce’s Disease Control Program, CDFA administers the statewide
exterior exclusion program, border protection stations, pest detection and emergency projects, trapping,
interior exclusion quarantine programs, and Integrated Pest Control weed eradication and biological control
program.
The prevention, detection, immediate containment, and eradication of emergency animal diseases are high
priorities. Some animal diseases have human health implications, and all affect production and
marketability of livestock and poultry. Therefore addressing animal disease contributes to a solid
foundation for economic prosperity while decreasing human health risks for the people of California.
Activities to achieve these goals include outreach and educational services, routine disease surveillance and
disease investigations to detect the introduction and spread of injurious animal pests and diseases, and,
when necessary, implementation of animal quarantine to control the spread of disease.
The California Conservation Corps assists in mitigating the impacts of insect pests by providing human
resources to assist in state and local eradication efforts, including surveying private yards and business
landscapes to detect the Glassy Winged Sharpshooter, striping citrus fruit infected by the Mexican Fruitfly,
and helping eradicate the Exotic Newcastle Disease by cleaning and disinfecting backyards.
California county agriculture commissioners are charged with the protection of California agriculture, the
environment, and the public's health and safety. These goals are accomplished through the management of
programs that combine public outreach, industry, education, and enforcement actions. County agricultural
commissioners carry out the following programs to accomplish these aims: Pest Exclusion, Pest Detection,
Pest Eradication, Pest Management, Pesticide Enforcement, Seed Certification, Nursery Inspection, Fruits,
Nuts and Vegetable Standardization, Egg Inspection, Apiary Inspection, and Crop Statistics.
CDFA licenses the agricultural commissioners and maintains a liaison office to ensure close coordination
with the commissioners individually and as a group.
Agricultural pests and diseases are an economic hazard and, in some cases, a hazard to human health.
Mitigation for pests and diseases should include an integrated pest management strategy. For additional
information visit:
www.ipm.ucdavis.edu/GENERAL/tools.html
http://cadms.ucdavis.edu/
http://www.vetmed.ucdavis.edu/vetext/index.cfm
Progress Summary 6.M: Initiatives and Technology
Progress as of 2013:
California Forest Pest Council
In November 2010, the California Forest Pest Council created a California Firewood Task Force to limit the
movement of firewood to help slow the spread of tree pests. The Task Force is conducting a “Buy It Where
You Burn It” campaign. The campaign stresses the following messages:


Leave firewood at home ‐ do not transport it to campgrounds or parks
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Use firewood from local sources ‐ that means the wood was cut within 50 miles of where it will be
burned
Bring only what you will need, and burn responsibly.

For more information visit: http://www.firewood.ca.gov/
Pest Reporting App
The pest reporting app provides the ability to photograph and report suspected harmful pest to state and
local agricultural officials. Using camera and GPS technology, the app provides CDFA invasive species
specialists with valuable visual information.
The mobile app is connected to CDFA’s “Report a Pest” database where an invasive species specialist can
identify and return a contact back to the citizen. Owners of IPads and IPhones can choose to use GPS
coordinates to show the location of the find, allowing the department to respond quickly to invasive pest
emergencies. For more information visit: http://www.cdfa.ca.gov/apps/reportapest.html

Opportunities for Enhanced Insect Pests Hazard Mitigation
CDFA is using USDA Specialty Crop Block grants to leverage state and local efforts for research and public
outreach programs.

6.6.2 DAM FAILURE
Identifying Dam Failure Hazards
Dam failure is the uncontrolled release of impounded water from behind a dam. Flooding, earthquakes,
blockages, landslides, lack of maintenance, improper operation, poor construction, vandalism, and
terrorism can all cause a dam to fail. Dam failure causes downstream flooding that can affect life and
property.

Profiling Dam Failure Hazards
Dams and reservoirs of jurisdictional size are defined in the California Water Code Sections 6000 through
6008. There are currently more than 1,400 dams of jurisdictional size in California. Approximately 1,250 of
these dams are under the jurisdiction of California’s Department of Water Resources, Division of Safety of
Dams. Dams and reservoirs owned by the federal government are not subject to state jurisdiction except as
otherwise provided by federal law. In California, there are currently 149 dams owned by federal
government agencies such as the United States Forest Service (USFS), Bureau of Reclamation (USBR), Army
Corps of Engineers (USACE), and the U.S. military.
Los Angeles leads the state as being the county with the most jurisdictional‐size dams, with 100 dams. The
county of Sonoma is second behind Los Angeles with 63 dams. Del Norte County is the only county in the
state having no dams of jurisdictional size.
The term “dam failure” encompasses a wide variety of circumstances. Situations that would constitute a
dam failure vary widely, from developing problems to a partial or catastrophic collapse of the entire dam.
Potential causes of a dam failure are numerous and can be attributed to deficiencies in the original design
of the dam, the quality of construction, the maintenance of the dam and operation of the appurtenances
while the dam is in operation, and acts of nature including precipitation in excess of the design, flood, and
damage from earthquakes. Water over‐topping the dam crest is a common cause of failure in earth dams.
Overtopping will cause erosion of the dam crest and eventual dam breach. Piping of earth dams is another
common form of failure. Piping is a form of erosion that occurs underground caused by rodent burrowing
and the presence of extensive root systems from vegetation growing on and around the dam.
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In the past 50 years, there have been only a small number of dam failures in California. The most
catastrophic dam failure in California’s history is that of the infamous St. Francis Dam in Los Angeles County,
which failed in March 1928 shortly after construction of the dam was completed. This failure resulted in
the deaths of more than 450 people and destruction of nearly 1,000 homes and buildings. Numerous roads
and bridges were also destroyed and/or damaged beyond repair. The Division of Safety of Dams came into
existence as a direct result of this catastrophe. Other significant dam failures in California’s history include
Baldwin Hills in 1963 and the near‐failure of the Lower San Fernando Dam in 1971.

Assessment of State Vulnerability and Potential Losses
No assessment of state vulnerability or potential losses is available at this time.

Assessment of Local Vulnerability and Potential Losses
Information related to community vulnerability and loss assessments may be found in Local Hazard
Mitigation Plans. Local planning departments have access to the state’s inventory of inundation maps,
which are kept on a server and published annually as DVDs. These DVDs are provided without cost to both
governmental agencies and non‐governmental parties upon request.

Current Dam Failure Hazard Mitigation Efforts
Since 1929, the state has supervised all non‐federal dams in California to prevent failure for the purpose of
safeguarding life and protecting property. Supervision is carried out through the state’s Dam Safety
Program under the jurisdiction of DWR. The legislation requiring state supervision was passed in response
to the St. Francis Dam Failure and concerns about the potential risks to the general populace from a
number of water storage dams. The law requires:




Examination and approval or repair of dams completed prior to August 14, 1929 (the effective date of
the statute)
Approval of plans and specifications for and supervision of construction of new dams and the
enlargement, alteration, repair, or removal of existing dams
Supervision of maintenance and operation of all dams under the state’s jurisdiction

The 1963 failure of the Baldwin Hills Dam in Southern California led the legislature to amend the California
Water Code to include within state jurisdiction both new and existing off‐stream storage facilities. Dams
and reservoirs subject to state supervision are defined in California Water Code Sections 6002 through
6004, with exemptions defined in Sections 6004 and 6025. In administering the Dam Safety Program, DWR
must comply with the provisions of the California Environmental Quality Act (CEQA). As such, all formal dam
approval and revocation actions must be preceded by appropriate environmental documentation.
In 1972, Congress moved to reduce the hazards from the 28,000 non‐federal dams in the country by passing
Public Law 92‐367, the National Dam Inspection Act. With the passage of this law, Congress authorized the
USACE to inventory dams located in the United States. The action was spurred by two disastrous earthen
dam failures during the year in West Virginia and South Dakota that caused a total of 300 deaths.
The Water Resources Development Act of 1986 (Public Law 99‐662) authorized the USACE to maintain and
periodically publish an updated National Inventory of Dams (NID). The Water Resources Development Act
of 1996 (Public Law 104‐303), Section 215, re‐authorized periodic updates of the NID by the USACE. Section
215 further established the National Dam Safety Program and named the Administrator of FEMA as its
coordinator. The Dam Safety Act of 2006 (Public Law 109‐460) reauthorized the National Dam Safety
Program through 2011.
FEMA has recently launched an effort under its Risk MAP program to communicate risk of dam failure and
to coordinate state and private mitigation and preparedness efforts. According to FEMA’s James Demby,
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most people living downstream of a dam are unaware of the potential hazards associated with dam failure,
have never seen the respective dam failure inundation map, and are unaware of an evacuation plan or an
Emergency Action Plan associated with the failure of that dam. There is a need, therefore, to include dam
failure risk awareness as part of a comprehensive flood risk communication strategy and develop a
communication strategy that reports on dam failure risk and promotes dam safety. The audience for these
strategies includes dam owners/operators, dam regulators, emergency managers, floodplain managers,
planners, public and private decision makers, and the population at risk.64
Mitigation of dam failure is constantly occurring at both the federal and state level. For example, the U.S.
Bureau of Reclamation is planning to replace the longest earthen section of Folsom Lake’s dam in order to
mitigate earthquake damage. At the state level, officials are currently reviewing an $84 million project to
remove a 106‐foot‐high dam on the Carmel River to mitigate earthquake damage and deal with flood safety
issues. These are just two examples of the numerous dam mitigation projects currently being undertaken.
Engineers and engineering geologists at the California Division of Safety of Dams review and approve plans
and specifications for the design of dams and oversee their construction to ensure compliance with the
approved plans and specifications. Reviews include site geology, seismic setting, site investigations,
construction material evaluation, dam stability, hydrology, hydraulics, and structural review of appurtenant
structures. In addition, division engineers inspect over 1,200 dams on a yearly schedule to ensure they are
performing and being maintained in a safe manner. More information can be found at:
www.water.ca.gov/damsafety/index.cfm
There are 696 high hazard dams in the state. For the period 2007‐2009, remediation needs were identified
at 45 dams, of which 30 are high hazard. Remediation was completed at 77 dams, of which 51 are high
hazard. The remediation included work to address remediation needs identified before 2007. As of July
2010, remediation was under way (i.e., identified or under construction) at 102 dams, of which 72 are high
hazard.

Opportunities for Enhanced Dam Failure Hazard Mitigation
Cal OES is required by state law to work with other state and federal agencies, dam owners and operators,
floodplain managers, planners, and the public to make available dam inundation maps for the benefit of
citizens interested in learning their dam failure inundation risk. Dam inundation maps can be useful in the
preparation of Local Hazard Mitigation Plans (LHMPs) and general plan safety element (and all elements of
a general plan, whether mandatory or optional, must be consistent with one another) updates. An
opportunity for enhanced outreach to local governments and the public lies with inclusion of digital dam
inundation mapping data on the MyPlan website under design by Cal OES (see Chapter 3, Section 3.5.5).

6.6.3 EPIDEMIC/PANDEMIC/VECTOR BORNE DISEASE HAZARDS
Identifying Epidemic/Pandemic/Vector‐Borne Diseases
Pandemic Flu
Influenza, also known as the flu, is a disease that attacks the respiratory system (nose, throat, and lungs) in
humans. Although mild cases may be similar to a viral “cold,” influenza is typically much more severe. It
usually comes on suddenly; may include fever, headache, tiredness (which may be extreme), dry cough,
sore throat, nasal congestion, and body aches; and can result in complications such as pneumonia. Seasonal
influenza is a yearly occurrence that kills primarily persons aged 65 and older and those with chronic health

64
James E. Demby, Jr., PE, FEMA ,“Dam Failure – the Other Flood Hazard.” Presentation, 2009 American Planning Association National Planning
Conference, Minneapolis, April 25‐29, 2009.
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conditions. Those who are exposed but do not succumb develop immunity to the strain circulating that
year.
Worldwide pandemics of influenza occur when a novel virus emerges to which the population has little
immunity. The 20th century saw three such pandemics, the most notable of which was the 1918 Spanish
influenza pandemic that was responsible for 20 million deaths throughout the world.
Secondary impacts include significant economic disruption that can occur due to loss of employee work
time and costs of treating or preventing spread of the flu.

Vector Borne Diseases
The Vector Borne Disease Section of the California Department of Public Health identifies 17 types of vector
borne diseases as follows:


Africanized Honeybees. Africanized honeybees (AHB) are a strain of bees that were imported from
Africa into South America in the 1950s and have since spread north into Central and North America.
AHB resemble other honeybees but are more aggressive and prone to swarm if provoked. A swarm of
AHB can inflict hundreds of stings within a few seconds. Serious allergic reaction and possibly death can
result in adults, children, or domestic animals who are stung after disturbing an AHB colony



Bed Bugs. Bed bugs are small parasitic insects that feed on the blood of mammals and birds. Bed bugs
live in mattresses, linens, and headboards, as well as in the walls, flooring, and other furniture in areas
where people sleep in homes, hotels, and other dwellings. Because bed bugs usually feed at night
when people are sleeping, most people do not realize they were bitten. The only evidence that a
person was bitten may be itchy welts that appear a few days later. Bed bugs do not transmit disease,
but they are a nuisance and infestations should be controlled by a licensed pest control operator.



Body Lice. Body lice are small insects that live on the body and in the clothing or bedding of humans.
They feed only on human blood. Homeless persons who cannot get clean changes of clothes or take a
bath or shower regularly are at risk for getting body lice.



Cat Scratch Disease. Cat Scratch Disease (CSD) is an infection caused by Bartonella henselae bacteria. In
healthy people, it most often causes a swollen lymph node and mild illness. The domestic cat is the
animal that carries the CSD bacteria, which are transmitted between cats by the cat flea. People can
get CSD when they are bitten or scratched by a cat with a flea infestation. The feces of cat fleas contain
the CSD bacteria. A person can become infected when the flea feces enter a break in the skin during a
cat scratch or bite. Direct contact with cat fleas is unlikely to be a cause of infection. Infected cats
usually do not look sick.



Conenose Bugs. Conenose bugs (also known as kissing bugs or Mexican bedbugs) are night‐time blood
sucking insects that feed on small wild mammals, but will also bite humans. Adults are ½ to ¾ inch
long, dark brown to black in color, have wings neatly folded on their backs, and have an elongated,
coneshaped head. Conenose bugs usually live in woodrat nests. They are found in the foothill areas
surrounding the Central Valley and throughout the desert and foothill regions of Southern California.
In rural and suburban communities near wildland habitats where woodrats live, conenose bugs may
leave woodrat nests and enter homes. Adult conenose bugs are strongly attracted to lights.



Hantavirus Cardiopulmonary Syndrome. Hantavirus Cardiopulmonary Syndrome (HCPS) is a potentially
severe disease of the lungs that was first recognized in 1993 in the "Four Corners" area of the
southwestern United States (where Utah, Colorado, Arizona, and New Mexico meet). The disease is
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caused by a virus called Sin Nombre that is carried by wild mice and shed in their feces, urine, and
saliva. HCPS is a rare, but often fatal, disease.


Head lice. Head lice are small insects that live in people's hair and feed on their blood. Lice glue their
eggs, or "nits," to hair so that the nits do not get brushed off. Lice die quickly (within two days) without
feeding so they cannot live very long away from a person’s head. Nits take six to nine days to hatch,
and the lice take seven or more days to become egg‐laying adults. Children and adults can give head
lice to other children or adults when they share combs, hats, clothing, barrettes, helmets, scarves,
headphones, or other personal items. Head lice are a problem in homes, day care centers, elementary,
and preschools. Children are much more likely to get lice from family members and playmates than
from classmates at school.



Lyme Disease. Lyme disease is caused by a spirochete (a corkscrew shaped bacteria) called Borrelia
burgdorferi and is transmitted by the western black‐legged tick. Lyme disease was first described in
North America in the 1970s in Lyme, Connecticut, the town for which it was then named. This disease
has since been reported from many areas of the country, including most counties in California.



Mosquitoes. Mosquitoes are small blood‐sucking insects that depend on standing water to reproduce.
Female mosquitoes must feed on blood to lay eggs. They feed by sticking their mouthparts into the skin
of an animal, and rapidly sucking blood. Sometimes mosquitoes carry germs like viruses that can be
transmitted to a person while the mosquito is feeding. Preventing mosquitoes from breeding and
avoiding mosquito bites are the best ways to avoid getting these diseases. Although 12 mosquito‐borne
viruses are known to occur in California, only West Nile virus (WNV) western equine encephalomyelitis
virus (WEE), and St. Louis encephalitis virus (SLE) are significant causes of human disease.



Murine Typhus. Murine Typhus is a bacterial illness transmitted by fleas from wild rats or opossums.
Typhus is typically a mild illness, is readily treated with antibiotics, and rarely results in death. Only a
dozen or so cases are reported each year in California and most of these are in residents of a few small
areas in the Los Angeles basin. Persons living in areas endemic for typhus should avoid contact with
opossums and maintain proper flea control on their outdoor pets.



Plague. Plague is a bacterial disease that people can get if they are bitten by an infected rodent flea.
Most people with plague develop fever and swollen lymph nodes. Plague is treatable with antibiotics,
but can progress to severe and sometimes fatal illness if diagnosis and treatment are delayed.
Squirrels, chipmunks, and other rodents in many areas of California can carry plague. Persons visiting,
hiking, or camping in these areas should avoid contact with rodents.



Ticks. Ticks are small, insect‐like creatures most often found in naturally vegetated areas. Ticks feed by
attaching to animals and humans, sticking their mouthparts into the skin, and sucking blood for up to
several days. There are many different kinds of ticks in California, but only six kinds are known to
commonly bite humans. Sometimes these ticks carry bacteria or viruses that can be transmitted to a
person while the tick is attached and feeding. Avoiding tick‐bites is the best way to avoid getting these
diseases.



West Nile Virus. West Nile virus (WNV) is a mosquito‐borne disease first detected in the United States
in 1999. This disease is also found in Africa, Asia, the Middle East, Canada, and Mexico. WNV first
appeared in California in 2002 and by 2004 had spread to all 58 counties. Infection by WNV is
minimized through the concerted actions of local and state public health and vector control agencies.
People can protect themselves by taking precautions to avoid being bitten by mosquitoes.



Red Imported Fire Ants. Red imported fire ants (RIFA) are highly aggressive insects that were
introduced into the United States from South America in the 1920s. Today, RIFA have spread

2013 SHMP

SECTION6.6 ‐ PAGE 370

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 6 –OTHER HAZARDS: RISKS AND MITIGATION
throughout the southeastern United States. In California, RIFA colonies have been found in nurseries,
orchards, and other agricultural areas in Los Angeles, Riverside, and Orange Counties, as well as some
parts of the San Joaquin Valley. These small (less than 1/4 inch) reddish brown ants live in large
colonies that resemble mounds of sand. Thousands of RIFA will swarm to defend their colony if it is
disturbed. Illnesses following RIFA bites depend on the number of bites sustained and can range from
small painful welts to severe allergic reactions requiring immediate medical attention.


Scabies. Scabies is an infestation of the skin caused by parasitic mites called Sarcoptes scabei. Scabies
mites are found worldwide and can affect all races and socioeconomic classes in all climates. The
female mite burrows under the top layer of the skin to lay eggs and can remain there for two months.
The eggs hatch and become adult mites within ten days and can continue the infestation until proper
treatment is applied.



Swimmer’s Itch. Swimmer’s itch is an allergic reaction to a small parasite called a blood fluke. These
tiny parasites are released from infected snails into fresh and salt water such as lakes, ponds, and
ocean bays. Normally, the blood flukes infect a bird or mammal by burrowing into these animals’ skin.
Sometimes the blood flukes may burrow into the skin of people wading, playing, or swimming in
infested shallow waters. After entering the skin of people, the flukes die, causing an allergic reaction
that results in intense itching, a rash, and sometimes small blisters.



Tularemia. Tularemia is an infectious bacterial disease (Francisella tularensis). Tularemia is usually a
disease of wild animals, but severe illness and death may also occur in humans. The bacterium that
causes tularemia is common in various kinds of ticks and in small and medium‐sized mammals,
especially rabbits, hares, beavers, muskrats, and voles. In the United States, there are two main sources
of infection for humans: 1) bites by ticks or biting flies, and 2) contact with infected animals or their
carcasses, especially the cottontail rabbit. People may also become infected from eating improperly
cooked rabbit or hare meat or from contact with contaminated water, dust, hay, mud, or animal bites.
The disease is not spread from human‐to‐human.

Although all of these vector borne diseases occur in California, only those that cause a significant risk to
people are discussed further in this section, these include West Nile virus, Hanta Virus Cardiopulmonary
Syndrome (HCPS) and Lyme disease. Additional information about the other vector borne diseases can be
found at the California Department of Public Health website:
http://www.cdph.ca.gov/programs/vbds/Pages/default.aspx

Profiling Epidemic/Pandemic/Vector‐Borne Diseases
Pandemic Flu
The year 2009 saw the rise of H1N1, popularly referred to as the swine flu. According to the California
Center for Infectious Diseases, the H1N1 flu (2009 H1N1 influenza virus) is a type of influenza virus that
causes respiratory disease that can spread between people. While most people who have been sick have
recovered without needing medical treatment, hospitalizations and deaths from infection with this virus
have occurred. Spread of H1N1 flu occurs in the same way that seasonal flu spreads. Flu viruses are spread
mainly from person to person through coughing or sneezing by people with influenza. As a result of
preparation and mitigation strategies such as vaccinations and public education, the threat of a full‐blown
H1N1 pandemic in the U.S. is receding. The possibility for a pandemic still exists, however.
A previous pandemic flu threat that still looms is the Avian Flu. Birds can contract Avian Flu and pass it along
to humans. Some strains of the Avian Flu are more virulent than others. Public health experts continue to
be alert to the risk of a possible re‐emergence of a 2003 epidemic of Avian Flu among people primarily in
Asia. People who had been in very close contact with infected birds (for example, people who lived with
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chickens in their houses) contracted a virulent form of Avian Flu and there was a significant death rate from
this disease. Thus far, the Avian Flu virus has not mutated and has not demonstrated easy transmission
from person to person. However, were the virus to mutate in a highly virulent form and become easily
transmissible from person to person, the public health community would be very concerned about the
potential for a pandemic influenza outbreak. Such a pandemic could disrupt all aspects of society and
severely affect the economy.

Vector Borne Disease
Mosquito ‐Borne Viruses
Mosquito‐borne viruses belong to a group of viruses commonly referred to as arboviruses (for arthropod‐
borne). Although 12 mosquito‐borne viruses are known to occur in California, only West Nile virus (WNV),
western equine encephalomyelitis virus (WEE) and St. Louis encephalitis virus (SLE) are significant causes of
human disease. WNV continues to seriously affect the health of humans, horses, and wild birds throughout
the state. Since 2004, there have been 3,622 WNV human cases with 129 deaths and 1,188 horse cases.
Consequently, the California Arbovirus Surveillance Program emphasizes forecasting and monitoring the
temporal and spatial activity of WNV, WEE, and SLE. These viruses are maintained in wild bird‐mosquito
cycles that do not depend upon infections of humans or domestic animals to persist. Surveillance and
control activities focus on this maintenance cycle.65
West Nile virus (WNV) first appeared in the United States in 1999 in New York and rapidly spread to many
regions of California in subsequent years. California has historically maintained a comprehensive mosquito‐
borne disease surveillance and control program. In anticipation of the arrival of WNV, the Department of
Public Health, in consultation with local mosquito and vector control agencies, developed a Mosquito‐Borne
Disease Surveillance and Response Plan. WNV first appeared in California in 2002 with the identification of
one human case. In 2003, three human cases occurred in California and WNV activity was detected in six
southern counties. By 2004, WNV activity was observed in all 58 counties in California and 830 human
infections were identified.
In 2012, 479 human West Nile Virus (WNV) cases were identified from 31 counties: Alameda (2), Butte (10),
Colusa (3), Contra Costa (4), Fresno (24), Glenn (7), Imperial (1), Kern (25), Kings (3), Lake (1), Los Angeles
(163), Madera (3), Merced (13), Monterey (1), Orange (42), Placer (12), Riverside (19), Sacramento (30),
San Bernardino (32), San Diego (1), San Francisco (1), San Joaquin (13), Shasta (1), Solano (2), Stanislaus
(26), Sutter (8), Tehama (4), Tulare (7), Ventura (7), Yolo (10), and Yuba (4). Twenty cases resulted in
human death.
Table 6.P: West Nile Virus Activity 2003‐2012
Element
Human
cases (fatal)
Horses
Dead birds
Mosquito
samples
Sentinel
chickens
Squirrels

2003
1
3 (0)
1
96
32

2004
779
(29)
540
3,232
1,136

2005
880
(19)
456
3,046
1,242

2006
278
(7)
58
1,446
832

2007
380
(21)
28
1,396
1,007

2008
445
(15)
32
2,569
2,003

2009
112
(4)
18
515
1063

2010
111
(6)
19
416
1305

2011
158
(9)
15
688
2087

2012
479
(20)
22
1,644
2,849

Total
3,625
(130)
1,189
15,048
13,556

70

809

1,053

640

510

585

443

281

391

540

5,322

‐

49

48

32

26

32

10

24

24

23

268

2

1

Plus twenty imported human cases.
2
Plus three imported horse cases

Table 6.P summarizes WNV activity for the period of 2003 to2012. To date in 2013, 14 human cases of
WNV have been reported. Those cases occurred in Glenn (2), Los Angeles (7), Sacramento (2), Solano (1),
65
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Riverside (1), Yolo (1). Current information on incidence of WNV in 2013 is available on the website
maintained by the Department of Public Health at: www.westnile.ca.gov
Valley Fever
Valley fever is caused by Coccidioides, a fungus that lives in the soil in the southwestern United States and
parts of Mexico, Central America, and South America. Inhaling the airborne fungal spores can cause an
infection called coccidioidomycosis, which is also known as “cocci” or “valley fever.” Most people who are
exposed to the fungus do not get sick, but some people develop flu‐like symptoms that may last for weeks
to months. In a very small proportion of people who get valley fever, the infection can spread from the
lungs to the rest of the body and cause more severe conditions, such as meningitis or even death. Valley
fever cannot spread from person to person.
Most cases of valley fever in the US occur in people who live in or have traveled to the southwestern United
States, especially Arizona and California. Map 6.S below, which was generated from studies in the 1950s,
shows the areas where the fungus that causes valley fever is thought to be endemic, or native and common
in the environment. The full extent of the current endemic areas is unknown and is a subject for further
study.
MAP 6.S: Valley Fever Endemic Areas in the Southwestern U.S.

Source: http://www.cdc.gov/features/valleyfever/

A March 2013 Morbidity and Mortality Weekly Report published by the Centers for Disease Control (CDC)
notes that more than 20,000 cases of valley fever are reported each year in the United States, but many
more cases likely go undiagnosed. Some researchers estimate that each year the fungus infects more than
150,000 people, many of whom are sick without knowing the cause or have cases so mild they are not
detected.
The annual number of cases has been increasing in recent years, possibly because of higher numbers of
people exposed to the fungus or because of changes in the way cases are being detected and reported.
Anyone, including children, can get valley fever, but it is most common among older adults, particularly
those 60 and older. People who have recently moved to an area where the disease naturally occurs are at
higher risk for infection. Several groups of people are at higher risk for developing the severe forms of
valley fever; these groups include, African Americans, Asians, women in their third trimester of pregnancy,
and people with weak immune systems, including those with an organ transplant or who have HIV/AIDS.

2013 SHMP

SECTION6.6 ‐ PAGE 373

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 6 –OTHER HAZARDS: RISKS AND MITIGATION
Additional information about valley fever may be found at: http://www.cdc.gov/features/valleyfever/
Lyme Disease
As already noted above, lyme disease is caused by a spirochete (a corkscrew‐ shaped bacteria) called
Borreliaburgdorferi and is transmitted by the westernblack‐legged tick. Lyme disease was first described in
North America in the 1970s in Lyme, Connecticut, the town for which it was then named. This disease has
since been reported from many areas of the country, including most counties in California. Additional
information about Lyme disease may be found at:
http://www.cdph.ca.gov/programs/vbds/Pages/default.aspx

Assessment of State Vulnerability and Potential Losses
The impact of an actual epidemic, pandemic or vector borne disease outbreak cannot be predicted
precisely, as it will depend on the virulence of the virus, speed at which the virus spreads, the availability of
vaccines and antivirals, and the effectiveness of medical and non‐medical containment measures.

Assessment of Local Vulnerability and Potential Losses
Information related to community vulnerability and loss assessments may be found in Local Hazard
Mitigation Plans.

Current Epidemic/Pandemic/Vector‐Borne Disease Hazard Mitigation Efforts
Pandemic Flu
The California Department of Public Health (CDPH) is the lead pandemic planning agency in the state. It
coordinates the public health response to a pandemic with local health departments, the health care
community, the federal government, and other key partners. CDPH prepared a Pandemic Preparedness
Plan, which will be implemented in collaboration with the Emergency Medical Services Authority (EMSA),
California Health and Human Services Agency, Cal OES, local health departments, and tribal entities. While
primarily a preparedness and response plan, the plan also identifies potential mitigation actions that can be
taken to reduce the impacts of the pandemic, including:






Ensuring rapid and early detection of a novel virus
Confirming the identity or type of a novel virus by laboratory identification
Identifying the exposure source of the outbreak and the population at risk
Controlling and containing the spread of influenza through pharmaceutical and non‐pharmaceutical
community containment strategies, including isolation, quarantine, infection control, antiviral
treatment and prophylaxis, and, if available, vaccination
Managing and disseminating accurate information for scientific, resource, and policy decisions in public
health and healthcare delivery settings

In 2009, the Governor established a Cabinet Pandemic Influenza Working Group that meets monthly to
report on H1N1 activity and review the state’s response. The California Health and Human Services Agency
(CHHS) and Cal OES decided to continue prior statewide planning efforts initiated to meet Centers for
Disease Control (CDC) grant requirements to benchmark the level of state agency preparedness and
response through preparation of the Statewide Concept of Operations for Pandemic Influenza, a
supplement to the CDPH Pandemic Influenza Response and Response Plan.
The Statewide Concept of Operations discusses communication and coordination at the local, state, and
federal government levels. At the local level, the Statewide Concept of Operations includes checklists to
assist with local government pandemic influenza preparedness, including alert and warning considerations
and suggested response actions. At the state level, the Statewide Concept of Operations includes a
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discussion of how public health and medical information should flow and how resources should be ordered
among the levels of government. At the federal level, the Statewide Concept of Operations describes the
established federal role in managing the Strategic National Stockpile, which is vital to pandemic influenza
response planning and State Operations Center coordination.
The Statewide Concept of Operations emphasizes that all events begin at the local level and recommends
that each local agency prepare a pandemic influenza operations plan. At the state level, the plan outlines 27
preparedness, response, and recovery objectives under three strategic goals as established by the CDC and
outlines the agencies that have plans and procedures for each objective. The plan also includes a State
Agency Responsibilities Matrix that lists the state agencies that have lead and support roles for each CDC
objective. For more information, see:
http://www.chhs.ca.gov/Pages/Pandemicflu.aspx

Vector‐Borne Diseases
The Vector‐Borne Disease Section (VBDS) of the California Department of Public Health (CDPH) protects the
health and well‐being of Californians from diseases transmitted to people from insects and other animals.
VBDS conducts prevention, surveillance, and control of vector‐borne diseases, including Hantavirus
Cardiopulmonary Syndrome, plague, Lyme disease, West Nile virus, and other tick‐borne and mosquito‐
borne diseases.
VBDS staff, located in four regional offices and headquartered in Sacramento, provides the following
services:
 Develop and implement statewide vector‐borne disease surveillance, prevention, and control programs
 Design and conduct scientific investigations to further knowledge of vector‐borne diseases in California
 Coordinate preparedness activities for detection and response to introduced vectors and vector‐borne
diseases, such as West Nile virus
 Conduct emergency vector control when disease outbreaks occur
 Advise local agencies on public health issues related to vector‐borne diseases
 Oversee local vector control agency activities through a Cooperative Agreement
 Oversee the Vector Control Technician Certification and Continuing Education programs
 Provide information, training, and educational materials to governmental agencies and the public
 Provide assistance in coordinating issues related to the management of Africanized honey bees, red
imported fire ants, head lice, and bed bugs
Progress Summary 6.N: California Mosquito‐Borne Virus Surveillance and Response Plan
Progress as of 2013: The California Mosquito‐Borne Virus Surveillance and Response Plan was developed by
the California Department of Public Health in conjunction with the Mosquito & Vector Control Association
of California and the University of California, Davis. Published in April 2013, the plan is designed to enhance
the surveillance and response program for mosquito‐borne viruses in California. Specifically, the plan:
 Provides guidelines and information on the surveillance and control of mosquito‐borne viruses in
California, including West Nile, St. Louis encephalitis, and western equine encephalomyelitis viruses;
 Incorporates surveillance data into risk assessment models;
 Prompts surveillance and control activities associated with virus transmission risk level;
 Provides local and state agencies with a decision support system; and
 Outlines the roles and responsibilities of local and state agencies involved with mosquito‐borne virus
surveillance and response.
The California Mosquito‐Borne Virus Surveillance and Response Plan provides statewide guidelines which
can be modified to meet local or regional conditions. The complete plan may be found at:
http://www.cdph.ca.gov/programs/vbds/Pages/default.aspx

2013 SHMP

SECTION6.6 ‐ PAGE 375

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 6 –OTHER HAZARDS: RISKS AND MITIGATION

Opportunities for Enhanced Epidemic/Pandemic/Vector Borne Disease Hazard
Mitigation
There are no additional opportunities identified at this time to prevent or mitigate the impacts of this
hazard. Surveillance, monitoring, mosquito abatement and public education are the keys to mitigating
these diseases.

6.6.4 HAZARDOUS MATERIALS RELEASE
Identifying Hazards Due to Release of Hazardous Materials
A hazardous material is defined in California’s State Hazardous Materials Incident Contingency Plan (1991)
as: “a substance or combination of substances which, because of quantity, concentration, physical,
chemical, or infectious characteristics may: cause, or significantly contribute to an increase in deaths or
serious illnesses; and/or pose a substantial present or potential hazard to humans or the environment.”66
Hazardous materials are one or more of the following: flammable, corrosive or an irritant, oxidizing,
explosive, toxic (poisonous or infectious), thermally unstable or reactive, or radioactive. See Section 6.6.8
for discussion of radiological accidents.
Hazardous materials are ubiquitous in modern society and may be found at all stages of production,
consumption, and disposal. Federal and state laws permit the intentional release of some hazardous
materials into the environment, typically in quantities, in a form, and/or in locations such that the risk to
human health and the environment is thought to be acceptable. However, sometimes releases are
unintentional, resulting from leaks, accidents, or natural hazards. This section focuses on unintentional
releases. Deliberate sabotage or terrorism are not covered here; see instead Section 6.6.9.
During the past two decades or so, increasing attention has been given to hazardous materials releases
resulting from natural disasters. The term “natech” (an abbreviation for “natural disaster which triggers a
technological accident”) is generally used to refer to such releases. As pointed out by various authors
including Lindell and Perry (1996), Young, Balluz, and Malilay (2004), and Steinburg, Sengul, and Cruz
(2008), natechs are of particular concern because:







They may have a simultaneous effect on many industrial facilities, overwhelming the capacity for
response.
Mitigation measures may fail (e.g., an outer containment system constructed to contain a release from
within may itself be damaged so badly that it allows the hazardous material to escape)
There may be cascading disasters, resulting in a “domino effect” (e.g., a fire in one facility may cause an
explosion in a neighboring facility which in turn damages a third facility, and so on).
Response personnel typically focus on search and rescue first and give attention to the presence of
hazardous materials only secondarily, if at all.
Response may be hindered by a disaster’s impact on the physical environment (e.g., roadways may be
cut or blocked; power lines and communication towers may be toppled).
Determining the appropriate response may be difficult (e.g., it may not be obvious as to whether,
following an earthquake, people should shelter in place for protection against a chemical release or be
evacuated to avoid being harmed by aftershocks).

Profiling Hazardous Materials Release and Toxic Substance Hazards
Accidental hazardous materials releases occur many times during any given day. In 2012, the California
State Warning Center received more than 11,000 reports on hazardous material incidents and potential
66

Note that the term “toxic substance” is sometimes used interchangeably with “hazardous material.” However, toxicity is only one of many
characteristics that may cause a material to be hazardous. In this section, the more general term “hazardous material” will be used except where
reference to toxicity in particular is intended.
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hazardous material incidents. Of these incidents, most are minor but some do cause significant impacts
such as injuries, evacuation, and the need for cleanup.
For example, in Roseville, California, on April 28, 1973, a railroad accident focused national attention on the
hazards of munitions involved in fires. A hot brake shoe ignited the oak‐wood floor of a Department of
Defense boxcar carrying 250‐pound bombs filled with Tritonal (TNT/aluminum). The bombs were being
transported from the Naval Ammunition Depot in Hawthorne, Nevada, to the ship load‐out port facility at
the Naval Weapons Station in Concord, California. The train had just entered the yard in Roseville when a
fire was observed coming from one of the boxcars. The fire department was summoned but before they
could act, a large explosion demolished a boxcar and spread the fire. Over a period of approximately 32
hours, 18 boxcars exploded in succession. The railroad yard was essentially destroyed. Fortunately no one
was killed; however, later local newspaper reports suggest that about 100 people were injured. There was
about $24 million in property damage to the railroad yard and the surroundings. The litigation that
followed lasted for several years and cost the government millions of dollars.
(http://www.insensitivemunitions.org/history/railroad‐train‐fires‐and‐munition‐explosions /)
More recently, on August 6, 2012, following a leak and the subsequent ignition of diesel fuel, a series of
explosions and fires occurred at Chevron's refinery in Richmond, California. Thousands of East Bay residents
were ordered to stay in their homes (shelter in place) with the windows and doors closed. Fortunately,
there were no fatalities, but one refinery worker suffered burns to his wrist and was treated at the on‐site
clinic.
Much of the knowledge about the occurrence and impacts of natechs is anecdotal, although information
has been reported with greater regularity in recent years, especially in relation to events involving
earthquakes and tsunamis. Precise data can be difficult to obtain as company managers may be reluctant
to divulge the nature and extent of releases. Table 6.Q lists examples of what has been reported by various
authors.
Table 6.Q: Examples of Hazardous Materials Releases Triggered by Natural Disasters
Date

Location

Disaster

1964

Alaska

Earthquake
(magnitude 9.2)
and tsunamis

1971

San Fernando

Earthquake
(magnitude 6.6)

1983

Coalinga

Earthquake
(magnitude 6.7)

1987

Whittier
Narrows

Earthquake
(magnitude 6.1)

1989

Loma Prieta

Earthquake
(magnitude 6.7)
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Reported Releases of Hazardous
Materials
Standard Oil Company’s storage tanks
toppled; break in hose connections to
tanker loading diesel fuel; fire; rail
cars exploded; Texaco bulk oil storage
yard ignited
100 natural gas leaks responded to by
fire departments; one‐third caused
fires; also 18 hazardous materials
leaks; 12 of which caused fires.
Many natural gas line breaks; at least
nine hazardous materials releases,
including a spill of strong acids and
bases at a community college; one
caused a fire
1411 natural gas line breaks; 3 of
which caused fires; 30 hazardous
materials releases
Hundreds of natural gas leaks; over
300 releases of hazardous materials,
including asbestos

Citation(s)
Lindell and
Perry, 1996

Perkins and
Wyatt, 1990;
Lindell and
Perry, 1996
Ibid.

Ibid.

Ibid.
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Date

Location

Disaster

1994

Northridge

Earthquake (M
6.8)

1999

Kocaeli, Turkey

Earthquake
(magnitude 7.4)

2002

Czech Republic

Floods

2004

Sumatra,
Indonesia

2008

Sichuan
(Wenchuan),
China

2011

Tohoku, Japan

Earthquake
(magnitude 9.1)
and tsunami
Earthquake
(magnitude 8.0)

Earthquake
(magnitude 9.0)
and tsunami

Reported Releases of Hazardous
Materials
More than 15,000 natural gas leaks;
over 200 fires; hazardous materials
problems at 134 locations; 60
incidents requiring offsite hazardous
materials response; included fires and
hazardous materials releases at
California State University (CSU)
Northridge science laboratory
complex
Eight percent of facilities handling
hazardous materials suffered
earthquake‐triggered releases of
hazardous materials.
Release of over 400 kilograms of
chlorine from Spolana Chemical
Works Company at Neratovice, north
of Prague
Leakage of 8,000 cubic meters of oil
from Pertamina oil depot in Banda
Aceh
Leaks of ammonia, sulphuric acid, and
other substances; also fires and
explosions
Extensive damage to facilities
handling hazardous materials; several
documented major fires, explosions,
spills

Citation(s)
Lindell and
Perry, 1996;
Lindell and
Perry, 1997

Cruz and
Steinberg, 2005

European
Commission,
2002; Cruz and
Okada, 2008
UNEP, 2005;
Cruz and
Okada, 2008
Krausmann,
Cruz, and
Affeltranger,
2010
Krausmann and
Cruz, 2013

Assessment of State Vulnerability and Potential Losses
There is no comprehensive statewide vulnerability assessment available at this time. Validated historical
data on which to base a model of vulnerability and potential losses from natechs (for example) are scarce,
although a PC‐compatible diskette of nearly 400 hazardous materials problems in 32 past earthquakes,
including over 150 problems from the Loma Prieta earthquake, was made available in 1990 by the
Association of Bay Area Governments (ABAG). It is likely that many such hazardous materials releases have
received little attention in the past because public authorities, the media, and the public have overlooked
them in the rush to address and recover from immediate disaster threats (Breslin, 1993; Young, Balluz, and
Malilay, 2004). Furthermore, responsible parties may have an incentive to understate the extent of releases
or not to report them at all.
With regard to earthquakes, as pointed out by Lindell and Perry (1997), historically there appears to have
been no correlation between earthquake magnitude and the number of earthquake‐triggered hazardous
materials releases reported. Such releases depend not only on event magnitude but also on soil conditions,
the number and structural characteristics of hazardous materials facilities in the area, and the seismic
resistance of building contents. “The Northridge experience establishes that (releases) may occur even
when structural damage is minimal or absent, which indicates that chemical containment systems are more
fragile than the buildings in which they are housed.”
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Assessment of Local Vulnerability and Potential Losses
Information related to vulnerability and loss assessments for California communities may be found in Local
Hazard Mitigation Plans.

Current Hazardous Materials Release and Toxic Substance Mitigation Efforts
Many federal and state laws regulate hazardous materials, in terrestrial, aquatic, and atmospheric
environments. At the federal level these include (as amended): the Clean Air Act, the Occupational Safety
and Health Act, the Clean Water Act, the Hazardous Materials Transportation Act, the Resource
Conservation and Recovery Act, the Toxic Substances Control Act, the Comprehensive Environmental
Response, Compensation, and Liability Act (Superfund), and others. Brief descriptions of some of the most
relevant federal and state legislative and regulatory provisions are provided below.

Emergency Planning and Community Right‐to‐Know Act
Title III of the federal Superfund Amendments and Reauthorization Act, also known as the Emergency
Planning and Community Right‐to‐Know Act (EPCRA), was established to encourage and support emergency
planning efforts at the state and local levels and to provide the public and local governments with
information concerning potential chemical hazards present in their communities. The law requires facilities
to furnish information about the quantities and health effects of chemicals that they use and to promptly
notify local and state officials whenever a significant release of hazardous materials occurs. Broadly
representative Local Emergency Planning Committees (LEPCs) have been appointed for each of six
Emergency Planning Districts, which have the same boundaries as the Mutual Aid Regions. In carrying out
the community right‐to‐know requirements of EPCRA, the committees provide a forum for emergency
management agencies, responders, industry and the public to work together to evaluate, understand, train
about, coordinate, and communicate chemical hazards in the community and develop regional hazardous
materials emergency plans. Local plans, developed with stakeholder participation, are reviewed annually
and provide information about chemicals in the community to citizens, government agencies, and
emergency responders.

California’s Unified Program
California law established the Unified Program which consolidates, coordinates, and makes consistent the
administrative requirements, permits, inspections, and enforcement activities of six environmental and
emergency response programs: the Hazardous Materials Business Plan/Emergency Response Plan,
Hazardous Waste/Tiered Permitting, Underground Storage Tanks, Above‐Ground Storage Tanks, California
Accidental Release Prevention Program, and Uniform Fire Code Hazardous Materials Management Plan.
The state agencies responsible for these programs set the standards for their program while local
governments implement and enforce the standards. The California Environmental Protection Agency
(Cal/EPA) oversees the implementation of the Unified Program as a whole (California Code of Regulations,
Title 27, Division I, Subdivision 4, Chapter 1, Sections 15100‐15620).
The Unified Program is implemented at the local level by government agencies certified by the Secretary of
Cal/EPA. These Certified Unified Program Agencies (CUPAs) have typically been established as a function of
a local environmental health or fire department. Some CUPAs also have contractual agreements with one
or more other local agencies, “participating agencies” (PAs) that implement one or more program elements
under the oversight of the CUPA.
At the state level, Hazardous Materials Business Plan/Emergency Response Plans (California Health and
Safety Code, Chapter 6.95) seek to prevent or minimize the damage to public health and safety and the
environment from a release or threatened release of hazardous materials and to satisfy community right‐
to‐know laws. This is accomplished by requiring businesses that handle hazardous materials in quantities
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equal to or greater than 55 gallons, 500 pounds, or 200 cubic feet of gas or extremely hazardous substances
above the threshold planning quantity (40 CFR, Part 355, Appendix A) to:




Inventory their hazardous materials
Develop an emergency plan
Implement a training program for employees

Most hazardous materials facilities in the state are regulated by a Hazardous Materials Business Plan. The
state contains approximately 140,000 such businesses, which range from the smallest gas station to the
largest chemical facility.

California Accidental Release Prevention (CalARP)
The California Accidental Release Prevention (CalARP) program is intended to prevent accidental releases of
substances that can cause serious harm to the public and the environment, to minimize the damage if
releases do occur, and to satisfy community right‐to‐know laws. This is accomplished by requiring
businesses that handle more than a threshold quantity of a regulated substance listed in the regulations to
develop a Risk Management Plan (RMP). An RMP is a detailed engineering analysis of the potential accident
factors present at a business and the mitigation measures that can be implemented to reduce this accident
potential. The RMP contains:








Safety information
A hazard review
Operating procedures
Training requirements
Maintenance requirements
Compliance audits
Incident investigation procedures

Various mitigation efforts relating to the transport of hazardous materials, are required and implemented
as the result of federal and state regulations, as follows:









Placards and labeling of containers
Proper container established for material type
Random inspections of transporters
Safe‐handling policies and procedures
Hazard communications
Training for handlers
Permitting
Transportation flow studies (e.g., restricting the transportation of hazardous materials over certain
routes)

California’s Source Reduction Requirement
A more proactive approach to mitigating the impacts of hazardous materials releases is California’s
Hazardous Waste Source Reduction and Management Review Act of 1989, also known as Senate Bill 14.
This act requires hazardous waste generators to seriously consider source reduction as the preferred
method of managing hazardous waste. Source reduction is preferable to recycling and treatment options
because source reduction avoids waste generation costs and management liability. Source reduction also
provides the best protection for public health and the environment. Facilities generating more than 12
kilograms of hazardous waste or 12 kilograms of extremely hazardous waste are required to do source
reduction planning. Hazardous waste generators subject to Senate Bill 14 are required to prepare various
documents including a Source Reduction Evaluation Review and Plan.
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Opportunities for Enhanced Hazardous Materials Release and Toxic Substance
Mitigation
Steinberg, Sengul, and Cruz (2008) have identified several approaches to mitigating the risks posed by
natechs. Similar approaches may be used to mitigate hazardous materials risks more generally. The
identified approaches are:






Design criteria (e.g., more stringent building codes so that structures containing hazardous materials
are better protected against earthquakes and other likely hazards)
Chemical process and facility safety measures (e.g., consideration of potential natural disaster‐
triggered process failures in safety management and planning for chemical processing plants, required
every five years by the U.S. Occupational Health and Safety Administration – 29CFR1910.119)
Land use planning (e.g., restriction of development in high risk areas, relocation of exposed elements,
etc.)
Local hazard mitigation planning (e.g., consideration of natechs in LHMPs)
Adoption of sustainable industrial processes (e.g., substitution of less hazardous raw materials and
intermediate products for those that are more hazardous)

The authors acknowledge that California is ahead of many other states in the extent to which action has
already been taken to address natechs and other hazardous materials releases. For example, the CalARP
program, mentioned above, specifically requires industry to analyze seismic events in the hazard review.
Nevertheless, it is evident that much more could be done in this area.
Following the 2012 Richmond refinery fire, an Interagency Working Group on Refinery Safety was formed,
composed of thirteen state agencies and departments and the Governor’s office. The working group met
over eight months to examine ways to improve public and worker safety through enhanced oversight of
refineries, and to strengthen emergency preparedness in anticipation of any future incident. Regular
internal meetings were informed by meetings with a wide variety of stakeholders including those from
industry, labor, community and environmental groups, academic institutions, and local emergency response
units. The working group’s draft report, issued in July 2013, includes an assessment of the current state of
refinery safety with input from stakeholders, a study by the RAND Corporation, and findings by the Division
of Occupational Safety and Health (Cal OSHA), the U.S. Chemical Safety Board, and Chevron’s own internal
investigation.
Recommendations of the working group most relevant to mitigation include: (1) the creation of an
Interagency Refinery Task Force, housed within Cal EPA, to coordinate agencies’ activities and carry out the
recommended actions; (2) the strengthening of existing regulations, and the development of new
regulations and practices to address the underlying causes of safety problems including, but not limited to,
inherently safer systems, periodic assessments of safety culture, complete root‐cause analysis after
significant accidents or releases, and accounting for ‘human factors’ to manage and reduce error; (3)
enhanced enforcement and increased worker involvement in improving the methods and culture of safety
at refineries (http://www.calepa.ca.gov/Publications/Reports/2013/Refineries.pdf).
The Interagency Refinery Task Force has since been established and met for the first time in August 2013.
Although initially it will address safety issues relating to refineries, members have agreed that its focus
should subsequently be expanded to other high risk facilities including, but not limited to, those covered by
the CalARP program.
There are many other opportunities for enhanced mitigation of hazardous materials releases in California.
Increased research into the potential risks associated with various hazardous materials, coupled with
greater public awareness, may lead to additional regulatory requirements and personal choices regarding
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the use of certain chemicals and other substances identified as potentially harmful themselves or
manufactured from (or using) other materials that are hazardous.
Product designers often have opportunities to minimize impacts on human health and the environment
long before products reach the marketplace. California’s proposed Safer Consumer Products Regulation,
currently thought to be nearing adoption, creates a predictable process for reducing toxic ingredients in
products. In its simplest terms, the regulation requires manufacturers whose consumer product contains a
toxic ingredient to ask: “Is this ingredient necessary? Is there a safer alternative? Is that alternative
ingredient feasible?” In addition, by listing the chemicals that the State of California will be examining in
consumer products, the regulation gives manufacturers have the opportunity to design out the use of those
chemicals ahead of time.

6.6.5 MARINE INVASIVE SPECIES
Identifying and Profiling Marine Invasive Species
The introduction of non‐indigenous species (NIS) into coastal marine and estuarine waters can cause
significant and enduring economic, human health, and environmental impacts. In coastal environments,
commercial shipping is the most important vector for species introductions. Commercial ships transport
organisms through two primary mechanisms (vectors): ballast water and vessel biofouling. Ballast water is
taken on and released by a vessel during cargo loading and discharging operations to maintain the vessel’s
trim and stability. Biofouling organisms are aquatic species attached to or associated with submerged or
wetted hard surfaces.

Assessment of State Vulnerability and Potential Losses
Ships transfer organisms to California waters from throughout the world. The transfer of ballast water from
“source” to “destination” ports results in the movement of many organisms from one region to the next.
Additionally, as vessels move from port to port, biofouling communities are transported along with their
“host” structure. Once introduced, invasive species are likely to become a permanent part of an ecosystem
and may flourish, creating environmental imbalances, presenting risks to human health, and causing
significant economic problems. Examples include the zebra and quagga mussel infestations in the Colorado
River Aqueduct System and California waterways, and the propagation of aquatic weeds, such as water
hyacinth, in the California Delta.

Assessment of Local Vulnerability and Potential Losses
Information related to community vulnerability and loss assessments related to marine invasive species, if
any, may be found in Local Hazard Mitigation Plans.

Current and Future Marine Invasive Species Hazard Mitigation Efforts
The Marine Invasive Species Act of 2003 (MISA) reauthorized, enhanced, and renamed the state’s original
ballast water management program, which established a statewide, multi‐agency program to prevent or
reduce the introduction and spread of NIS into the state waters. The MISA applies to all U.S. and foreign
vessels over 300 gross registered tons that arrive at a California port or place after operating outside of
California waters. (http://www.slc.ca.gov/Spec_Pub/MFD/Ballast_Water/Ballast_Water_Default.html)
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Progress Summary 6.O: Marine Invasive Species
Progress as of 2013: Under the MISA, vessels are required to submit a ballast water reporting form for
each arrival to a California port or place. Between July 2010 and June 2012, over 18,000 forms were
submitted to the California State Lands Commission. Compliance with this requirement regularly exceeds 95
percent. According to the 2013 Biennial Report on the California Marine Invasive Species Program, “Of the
more than 122 million metric tons [MMT] of vessel‐reported ballast water carried into State waters
between July 2010 and June 2012, over 97.9 percent, or 120 MMT, was managed in compliance with
California law.” Furthermore, “noncompliant ballast water has accounted for a smaller proportion of all
ballast water discharges through the years, with slight variation, from 23.8 percent in the latter half of 2006
to 9.5 percent in the first half of 2012.” These numbers signify a reduction in the threat of invasive species
introductions from ballast water discharges to the waters of California.

Opportunities for Enhanced Marine Invasive Species Mitigation
The MISA includes mandates to improve the ability of the state’s ballast water management program to
prevent future NIS introductions. In 2006, the California State Lands Commission submitted a report to the
legislature with recommendations to reduce the discharge of NIS from vessel biofouling. As a result of that
report, the California legislature amended the MISA in 2007 to clarify existing provisions requiring vessels
operating in California waters to remove biofouling organisms on a regular basis. The commission was also
given the authority to collect hull husbandry and other biofouling‐related information from vessels
operating in California to fill key information gaps. The commission is using this information in conjunction
with results from commission‐funded biological research to develop regulations governing the management
of biofouling in California waters.

6.6.6 NATURAL GAS PIPELINE HAZARDS
Identifying Natural Gas Pipeline Hazards
The United States is heavily dependent on transmission pipelines to distribute energy and fuel sources.
Virtually all natural gas, which accounts for about 28 percent of energy consumed annually, is transported
by transmission pipelines.67 Energy demand in the United States continues to increase. Although California
is a leader in exploring and implementing alternative energy sources such as wind and solar, the expansion
of traditional energy sources, such as natural gas, continues. Increased urbanization is resulting in more
people living and working closer to existing gas transmission pipelines that were placed prior to government
agencies adopting and implementing land use and other pipeline safety regulations.
Compounding the potential risk is the age and gradual deterioration of the gas transmission system due to
natural causes. Significant failure, including pipe breaks and explosions, can result in loss of life, injury,
property damage, and environmental impacts. Causes of and contributors to pipeline failures include
construction errors, material defects, internal and external corrosion, operational errors, control system
malfunctions, outside force damage, subsidence, and seismicity. Growth in population, urbanization, and
land development near transmission pipelines, together with addition of new facilities to meet new
demands, may increase the likelihood of pipeline damage due to human activity and the exposure of people
and property to pipeline failures.

Profiling Natural Gas Pipeline Hazards
Most of the natural gas used in California comes from out‐of‐state natural gas basins. It is delivered to
California via the interstate natural gas pipeline system. In 2012, California customers received 42 percent
of their natural gas supply from basins in the Southwest, 22 percent from Canada, 23 percent from the

67

Transmission Pipelines and Land Use, p.1
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Rocky Mountains, and 12 percent from California.68 Natural gas transported via the interstate pipelines,
and some of the California‐produced natural gas, is delivered into the Pacific Gas & Electric (PG&E) and
Southern California Gas (SoCal Gas) intrastate natural gas transmission pipeline systems (commonly
referred to as California's "backbone" natural gas pipeline system). Natural gas on the utilities' backbone
pipeline systems is then delivered into the local transmission and distribution pipeline systems, or to
natural gas storage fields. PG&E and SoCal Gas own and operate several natural gas storage fields that are
located in Northern and Southern California.69
MAP 6.T: California Natural Gas Pipelines

Source: California Energy Commission, http://www.energy.ca.gov/maps/Natural_Gas_Pipelines.pdf

Map 6.T shows the location and ownership of the natural gas pipeline system. Many of the pipelines are
located in areas with high seismic activity, crossing the San Andreas and other active faults. Note: This map
was updated in 2011. The updated map can be found at
68
69

CEC website: http://energyalmanac.ca.gov/overview/energy_sources.html
CPUC website: http://www.cpuc.ca.gov/puc/energy/gas/natgasandca.htm
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http://www.energy.ca.gov/maps/infrastructure/natural_gas.html
Generally speaking, transmission lines are large‐diameter steel pipes carrying natural gas at high pressure
and compressed to provide higher carrying capacity. Transmission lines are both interstate and intrastate,
with the latter connecting to smaller distribution lines delivering gas directly to homes and businesses. Data
compiled by the Pipeline and Hazardous Materials Safety Administration (PHMSA) report a total of 115,292
miles of gas pipelines in California, of which 12,414 miles are classified as gas transmission lines, 403 miles
are gas‐gathering lines, and the majority, 102,475 miles, are for gas distribution. Nearly 40 percent of gas
transmission lines are located in Los Angeles, Kern, and San Bernardino counties.70

Incidents and Losses from Pipeline Accidents
PHMSA tracks significant incidents and losses as a result of pipeline accidents occurring on gas transmission
lines and gas distribution lines. Significant incidents are those reported by pipeline operators with either 1)
a fatality or injury requiring in‐patient hospitalization, or 2) $50,000 or more in total costs, measured in
1984 dollars. From 2000 to 2009, a total of 22 incidents were reported on California transmission lines,
causing one fatality, two injuries, and $12 million in property damage. For that period, a total of 65
incidents were reported on local gas distribution lines, resulting in three fatalities, 16 injuries, and $14
million in property damage.71

San Bruno Gas Transmission Line Explosion
Given the extensive gas transmission and distribution systems in place in California, annual average losses
of approximately $1 million may not seem of concern. However, the potential for serious damage and loss
of life from a single pipeline explosion can be substantial. On September 9, 2010, a 30‐inch steel natural gas
transmission pipeline owned and operated by PG&E ruptured and exploded in a residential neighborhood in
San Bruno, California. The rupture produced a crater about 72 feet long by 26 feet wide. The section of
pipe that ruptured, which was about 28 feet long and weighed about 3,000 pounds, was found 100 feet
south of the crater. PG&E estimated that 47.6 million standard cubic feet of natural gas was released. The
released natural gas ignited, resulting in a fire that destroyed 38 homes and damaged 70. There were eight
confirmed deaths and 66 reported injuries. Cal OES has identified preliminary damage estimates at $15.4
million, including $2.5 million for debris removal, $10.2 million for protective measures, $2.1 million for
roads and bridges, and $0.6 million for utilities and other facilities.
A report issued by the National Transportation Safety Board (NTSB) in August 2011, determined that the
probable cause of the accident was PG&E’s 1) inadequate quality assurance and quality control in 1956
during its Line 132 relocation project, which allowed the installation of a substandard and poorly welded
pipe section with a visible seam weld flaw that, over time grew to a critical size, causing the pipeline to
rupture during a pressure increase stemming from poorly planned electrical work at the Milpitas Terminal;
and 2) an inadequate pipeline integrity management program, which failed to detect and repair or remove
the defective pipe section.
Contributing to the accident were the California Public Utilities Commission (CPUC) and the U.S.
Department of Transportation exemptions of existing pipelines from the regulatory requirement for
pressure testing, which likely would have detected the installation defects. Also contributing to the accident
was the CPUC's failure to detect the inadequacies of PG&E's pipeline integrity management program.
Contributing to the severity of the accident were the lack of either automatic shutoff valves or remote
control valves on the line and PG&E's flawed emergency response procedures and delay in isolating the
rupture to stop the flow of gas.

70
71

http://primis.phmsa.dot.gov/comm/reports/safety/CA_detail1.html?nocache=8324
ibid
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The NTSB report included a series of recommended actions to be undertaken by federal and state
government agencies and PG&E. These recommendations and resulting legislation are discussed in
subsequent sections.

Assessment of State Vulnerability and Potential Losses
No known current assessment of state vulnerability or potential losses from gas pipeline failures is available
at this time. However, it can be logically assumed that any state facility in close proximity to a natural gas
transmission pipeline is at risk. This risk is heightened if the facility is also located in an area of high
seismicity, where multiple gas line failures and resulting fires can be expected.72

Assessment of Local Vulnerability and Potential Losses
Individual Local Hazard Mitigation Plans may include information on pipeline vulnerability pertinent to their
communities, if this information is known. Earthquake planning scenarios produced by the California
Geological Survey and others are the best source of information on potential disruptions, length of outages,
and estimates of post‐earthquake fire. For a discussion of vulnerability of gas and other pipelines to
earthquake, see Chapter 5, Section 5.2.4.2 under the heading “Pipeline Networks ‐ Natural Gas, Oil and
Water”.
Specific information on pipeline vulnerability is maintained by owners/operators such as PG&E and SoCal
Gas. This information is not always readily available to local government planners. PG&E monitors system
status in real time on a 24‐hour basis and regularly conducts leak inspections, surveys, and patrols of all its
natural gas transmission pipelines to identify issues to be addressed immediately. PG&E also uses the data
it collects to help plan and set priorities for future work. One of the tools PG&E uses is a risk management
program that inventories and evaluates each of the 20,000 segments within PG&E's natural gas
transmission pipeline system. A pipeline segment may be identified for further study and long‐range
planning based on its risk for one of several factors:






Potential for third‐party damage
Potential for corrosion
Potential for ground movement
Physical design and characteristics
Overall, did not score high in any one factor, but scored moderately high in more than one factor

PG&E also considers proximity to high‐density populations, potential reliability impacts, and
environmentally sensitive areas. Based on these factors, PG&E determines which segments warrant further
evaluation, monitoring, or other future action. PG&E also creates a list of the "Top 100" segments to help
inform future work plans. As conditions change from year to year, PG&E reevaluates the segments included
on the list.73
As a result of the 2010 San Bruno gas pipeline explosion, PG&E has launched a website application with an
interactive map that individuals can use to learn more about the gas pipelines in their neighborhoods. The
website can be found at:
http://www.pge.com/myhome/edusafety/systemworks/gas/transmissionpipelines/

Current Gas Pipeline Hazard Mitigation Efforts
Mitigation for gas pipelines is accomplished primarily through federal regulation and safety standards. The
federal government establishes minimum pipeline safety standards under 44 CFR, Title 49 "Transportation,"
Parts 190‐199. The Office of Pipeline Safety (OPS), within the U.S. Department of Transportation (DOT),
72
73

NTSB Number: PAR‐11‐01
Gas Transmission Pipeline Long Range Planning http://www.pge.com/myhome/customerservice/response/pipelineplanning/
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Pipeline and Hazardous Materials Safety Administration (PHMSA), has overall regulatory responsibility for
hazardous liquid and gas pipelines under its jurisdiction in the United States. The Natural Gas Pipeline
Safety Act of 1968 as amended (NGPSA) authorizes DOT to regulate pipeline transportation of natural
(flammable, toxic, or corrosive) gas and other gases.

State and Federal Regulatory Activities
Through certification by OPS, the State of California regulates, inspects, and enforces intrastate gas and
liquid pipeline safety requirements. By signed agreement with OPS, the State of California also inspects
interstate liquid pipeline safety requirements. The California Office of the State Fire Marshal (OSFM)
be
found
at:
performs
this
work.
California
state
regulations
can
http://osfm.fire.ca.gov/pipeline/pipeline.php.
The California Public Utilities Commission (CPUC) regulates natural gas utility service for approximately 10.7
million customers that receive natural gas from PG&E, SoCal Gas, San Diego Gas & Electric (SDG&E),
Southwest Gas, and several smaller natural gas utilities. The CPUC also regulates independent storage
operators Lodi Gas Storage and Wild Goose Storage. The CPUC regulates the California utilities' natural gas
rates and natural gas services, including in‐state transportation over the utilities' transmission and
distribution pipeline systems, storage, procurement, metering, and billing. The CPUC has regulatory
jurisdiction over 100,000 miles of utility‐owned natural gas pipelines, which transported 79 percent of the
total amount of natural gas delivered to California's gas consumers in 2008.74
Operator compliance with state and federal pipeline safety regulations is monitored through a
comprehensive inspection and enforcement program. The program is comprised of field inspections of
operations, maintenance, and construction activities; programmatic inspections of operator procedures,
processes, and records; incident investigations and corrective actions; and direct dialogue with operator
management. The OSFM and CPUC work in partnership with the federal Pipeline and Hazardous Materials
Safety Administration (PHMSA) to assure pipeline operators are meeting requirements for safe, reliable,
and environmentally sound operation of their facilities. Data on probable violations discovered and
compliance actions taken are reported annually by the state to PHMSA. Information on enforcement
actions taken by PHMSA is available at the Pipeline Safety Enforcement Program homepage:
http://primis.phmsa.dot.gov/comm/reports/enforce/Enforcement.html?nocache=7044
OPS is authorized to reimburse a state agency up to 80 percent of the actual cost for carrying out its
pipeline safety program, including the cost of personnel and equipment. The actual amount of federal
reimbursement depends upon the availability of appropriated funds and state program performance. OPS
also provides grant funding to state partners to improve communication among excavators and owners of
underground facilities. The PIPES Act of 2006 also authorizes grants to state authorities, designated by the
Governor, to create or augment effective state damage‐prevention programs. For more information, go to
Grants to States for One‐Call and Damage Prevention.
Chart 6.F, on the following page, depicts the dramatic decline in gas pipeline incidents in the past 40 years,
with the greatest improvement occurring from 1980 to 1985, in substantial part due to effectiveness of
state and federal regulations.

Guidance for Local Land Use Planning
To reduce risk to public safety posed by natural gas transmission lines, local governments rely on zoning
ordinances and control of easements. To better understand issues related to land use planning, PHMSA, in
conjunction with the Federal Energy Regulatory Commission (FERC), sponsored a comprehensive study of
land use practices, zoning ordinances, and preservation of environmental resources on transmission
pipeline rights‐of‐way. In an October 2004 report, the Transportation Research Board (TRB) recommended
74

California Public Utilities Commission website. http://www.cpuc.ca.gov/puc/energy/gas/natgasandca.htm

2013 SHMP

SECTION6.6 ‐ PAGE 387

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 6 –OTHER HAZARDS: RISKS AND MITIGATION
that PHMSA “develop risk‐informed land use guidance for application by stakeholders.” In response, the
Pipelines and Informed Planning Alliance (PIPA), representing a wide spectrum of stakeholders developed
recommended practices related to protecting communities and pipelines. Approximately 130 stakeholder
participants undertook the work to develop the PIPA recommended practices.
The final report “Partnering to Further Enhance Pipeline Safety In Communities Through Risk‐Informed Land
Use Planning” was released in November 2010. The report includes recommended practices for local
governments, property developers and owners, transmission pipeline operators, and real estate boards to
be aware of and to implement as appropriate. PHMSA plans to continue working with stakeholders to
ensure that a sound implementation strategy is developed and that the PIPA recommended practices are
communicated to and understood by those that need to adopt them. Lessons learned from implementation
of these practices are expected to lead to improvement and expansion of the practices. The most current
version of this information will be available on PHMSA’s Pipeline Safety Stakeholder Communications
website.

Chart 6.F: Natural Gas Incidents

Source: U.S. Department of Transportation’s Office of Pipeline Safety / msnbc.com

Opportunities for Enhanced Gas Pipeline Hazard Mitigation
The NTSB’s Pipeline Accident Report for the San Bruno Gas Pipeline Explosion resulted in a series of
recommendations to improve the nation’s and California’s gas pipeline safety practices. At the federal level
recommendations were made to the U.S Secretary of Transportation, the Pipeline and Hazardous Materials
Safety Administration, the American Gas Association and the Interstate Natural Gas Association of America,
Additional details regarding NTSB’s recommended actions to these agencies can be found at:
http://www.ntsb.gov/investigations/summary/PAR1101.html
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Recommendations specific to the State of California (quoted directly from the NTSB report):
To the Governor of the State of California:


Expeditiously evaluate the authority and ability of the pipeline safety division within the California
Public Utilities Commission to effectively enforce state pipeline safety regulations, and, based on the
results of this evaluation, grant the pipeline safety division within the California Public Utilities
Commission the direct authority, including the assessment of fines and penalties, to correct
noncompliance by state regulated pipeline operators

To the California Public Utilities Commission:








With assistance from the Pipeline and Hazardous Materials Safety Administration, conduct a
comprehensive audit of all aspects of Pacific Gas and Electric Company operations, including control
room operations, emergency planning, record‐keeping, performance‐based risk and integrity
management programs, and public awareness programs
Require the Pacific Gas and Electric Company to correct all deficiencies identified as a result of the San
Bruno, California, accident investigation, as well as any additional deficiencies identified through the
comprehensive audit, and verify that all corrective actions are complete
Develop an implementation schedule for the requirements of safety recommendations to Pacific Gas
and Electric Company (PG&E) and ensure, through adequate oversight, that PG&E has aggressively and
diligently searched documents and records relating to pipeline system components, such as pipe
segments, valves, fittings, and weld seams, for PG&E natural gas transmission lines in class 3 and class 4
locations and class 1 and class 2 high consequence areas that have not had a maximum allowable
operating pressure established through prior hydrostatic testing as outlined in safety recommendations
to PG&E. These records should be traceable, verifiable, and complete; should meet your regulatory
intent and requirements; and should have been considered in determining maximum allowable
operating pressures for PG&E pipelines
If such a document and records search cannot be satisfactorily completed, provide oversight to any
spike and hydrostatic tests that Pacific Gas and Electric Company is required to perform
Through appropriate and expeditious means, including posting on your website, immediately inform
California intrastate natural gas transmission operators of the circumstances leading up to and the
consequences of the September 9, 2010, pipeline rupture in San Bruno, California, and the National
Transportation Safety Board's urgent safety recommendations to Pacific Gas and Electric Company so
that pipeline operators can proactively implement corrective measures as appropriate for their pipeline
systems

To the Pacific Gas and Electric Company:





Revise your work clearance procedures to include requirements for identifying the likelihood and
consequence of failure associated with the planned work and for developing contingency plans
Establish a comprehensive emergency response procedure for responding to large‐scale emergencies
on transmission lines; the procedure should (1) identify a single person to assume command and
designate specific duties for supervisory control and data acquisition staff and all other potentially
involved company employees; (2) include the development and use of trouble‐shooting protocols and
checklists; and (3) include a requirement for periodic tests and/or drills to demonstrate the procedure
can be effectively implemented
Equip your supervisory control and data acquisition system with tools to assist in recognizing and
pinpointing the location of leaks, including line breaks; such tools could include a real‐time leak
detection system and appropriately spaced flow and pressure transmitters along covered transmission
lines.
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Expedite the installation of automatic shutoff valves and remote control valves on transmission lines in
high consequence areas and in class 3 and 4 locations, and space them at intervals that consider the
factors listed in Title 49 Code of Federal Regulations 192.935(c)
Revise your postaccident toxicological testing program to ensure that testing is timely and complete
Assess every aspect of your integrity management program, paying particular attention to the areas
identified in this investigation, and implement a revised program that includes, at a minimum, (1) a
revised risk model to reflect the Pacific Gas and Electric Company's actual recent experience data on
leaks, failures, and incidents; (2) consideration of all defect and leak data for the life of each pipeline,
including its construction, in risk analysis for similar or related segments to ensure that all applicable
threats are adequately addressed; (3) a revised risk analysis methodology to ensure that assessment
methods are selected for each pipeline segment that address all applicable integrity threats, with
particular emphasis on design/material and construction threats; and (4) an improved self‐assessment
that adequately measures whether the program is effectively assessing and evaluating the integrity of
each covered pipeline segment
Conduct threat assessments using the revised risk analysis methodology incorporated in your integrity
management program, as recommended in safety recommendations, and report the results of those
assessments to the California Public Utilities Commission and the Pipeline and Hazardous Materials
Safety Administration
Develop, and incorporate into your public awareness program, written performance measurements
and guidelines for evaluating the plan and for continuous program improvement
Aggressively and diligently search for all as‐built drawings, alignment sheets, and specifications, and all
design, construction, inspection, testing, maintenance, and other related records, including those
records in locations controlled by personnel or firms other than Pacific Gas and Electric Company,
relating to pipeline system components, such as pipe segments, valves, fittings, and weld seams for
Pacific Gas and Electric Company natural gas transmission lines in class 3 and class 4 locations and class
1 and class 2 high consequence areas that have not had a maximum allowable operating pressure
established through prior hydrostatic testing. These records should be traceable, verifiable, and
complete. )
Use the traceable, verifiable, and complete records located by implementation of Safety
Recommendation P‐10‐2 (Urgent) to determine the valid maximum allowable operating pressure,
based on the weakest section of the pipeline or component to ensure safe operation, of Pacific Gas and
Electric Company natural gas transmission lines in class 3 and class 4 locations and class 1 and class 2
high consequence areas that have not had a maximum allowable operating pressure established
through prior hydrostatic testing
If you are unable to comply with safety recommendations to accurately determine the maximum
allowable operating pressure of Pacific Gas and Electric Company natural gas transmission lines in class
3 and class 4 locations and class 1 and class 2 high consequence areas that have not had a maximum
allowable operating pressure established through prior hydrostatic testing, determine the maximum
allowable operating pressure with a spike test followed by a hydrostatic pressure test
Require your control room operators to notify, immediately and directly, the 911 emergency call
center(s) for the communities and jurisdictions in which your transmission and/or distribution pipelines
are located, when a possible rupture of any pipeline is indicate
Progress Summary 6.P: Gas Pipeline Safety Laws

Progress as of 2013: Three gas pipeline safety bills were introduced into the California legislature as a result
of the 2010 San Bruno gas pipeline explosion. On September 23, 2010, all three were signed into law by
Governor Jerry Brown. A brief description of each bill is outlined below. Full text of the laws can be found
at: http://www.leginfo.ca.gov/calaw.html
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AB 578 requires the California Public Utilities Commission (CPUC) to adopt gas pipeline safety
recommendations made by the National Transportation Safety Board (NTSB). If the CPUC opts not to adopt
the standards, it must submit reasons for that decision in writing.
AB 861 prohibits a public utility from either cutting spending on operations and maintenance or increasing
rates to recover expenses that were used to pay executive bonuses.
AB 1546 requires the CPUC to adopt performance metrics for pipeline safety and evaluate the state’s gas
utilities against those metrics. The bill allows the CPUC to levy penalties on the utility for poor
performance.

Progress Summary 6.Q: Gas Safety Action
Progress as of 2013: The California Public Utilities Commission (CPUC) created a comprehensive, high‐level,
Gas Safety Action Plan to guide and promote the CPUC’s shift in culture from the traditional compliance
model to a regulatory structure that sets, monitors, and enforces rules for regulated utilities based on risk
assessment and risk management. The Gas Safety Action Plan also tracks the CPUC’s implementation of
improvements responsive to recommendations made by the Independent Review Panel and the National
Transportation Safety Board in response to the PG&E San Bruno pipeline explosion that occurred on
September 9, 2010. As part of the plan, the CPUC engages in an in‐depth review of its current practices and
procedures to seek areas for improvement in gas pipeline safety.
The Gas Safety Action Plan categorizes the efforts of the CPUC into four basic goals that embrace the
elements of the CPUC’s overall mission to protect the public and utility workers from unsafe practices and
events involving gas pipeline facilities in California:
1.
2.
3.
4.

Ensuring the safety of the existing gas system
Upgrading and replacing the gas system to make it safer
Reforming the CPUC ‐ making safety its first priority
Instilling safety culture in gas operators

To accomplish these goals, the plan’s focus is to:
 Proactively identify, evaluate, and mitigate risks
 Verify compliance with rules, standards, and risk mitigation measures
 Propose and litigate enforcement actions
 Develop policies and procedures to assess the safety culture of natural gas pipeline operators
 Educate operators to promote the elements of the plan
 Review and improve CPUC policies, practices, and procedures
The Gas Safety Action Plan is designed to be a living document that will drive the CPUC’s overarching
strategies to improve its Gas Pipeline Safety Program. This “safety action plan” concept will not be limited
to the CPUC’s Gas Pipeline Safety Program, as the CPUC is also in the process of developing similar plans for
the Electric and Railroad Safety Programs with innovative safety measures and methods with the goal of
instilling a culture that inspires the values of utility safety and reliability throughout California, and the
nation. The Natural Gas Safety Action Plan can be viewed at:
http://www.cpuc.ca.gov/PUC/safety/Pipeline/Natural_Gas_Safety_Action_PlanApril2013.htm
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Progress Summary 6.R: PG&E Pipeline Safety
Progress as of 2013: Pacific Gas & Electric Company (PG&E) validated the safe operating pressure of an
additional 194 miles of natural gas transmission pipeline in 2012, through hydrostatic pressure testing and
rigorous records validation.
These activities were completed in areas throughout Northern and Central California as part of PG&E's
Pipeline Safety Enhancement Program (PSEP) and through regularly scheduled projects to verify the
integrity of natural gas transmission lines—the large‐diameter pipes that carry gas across long distances.
Since PSEP projects were launched in 2011, PG&E has successfully tested a total of 409 miles of gas
transmission pipeline.
PG&E also started construction on a state‐of‐the‐art gas control center at its new gas operations
headquarters at Bishop Ranch in San Ramon, California. The center will serve as a central location from
which PG&E will monitor the safe and reliable operation of its 6,700 miles of transmission pipeline and
42,000 miles of smaller‐diameter distribution mains. Completion of the gas control center is expected in the
summer of 2013.
http://www.pge.com/web/about/newsroom/newsreleases/20121218/pgampe_verifies_strength_of_194_
miles_of_pipeline_in_2012_begins_construction_of_state‐of‐the‐art_gas_control_center1.shtml

6.6.7 OIL SPILLS
Identifying Oil Spill Hazards
An oil spill is a release of liquid petroleum into the environment due to human activity that results in
pollution of land, water, and air. Oil releases also occur naturally through oil seeps either on land or under
water. Oil spills can result from the release of crude oil from offshore oil platforms, drilling rigs, wells,
pipelines, tank trucks, and marine tank vessels (tankers). Refined petroleum products such as gasoline,
diesel, and heavier fuels such as bunker fuel used by cargo ships are also sources of potential oil spill
releases.
Depending on the origin, size, and duration of the release, an oil spill can have serious impacts on air and
water quality, public health, plant and animal habitat, and biological resources. Spill clean‐up and
remediation activities may cost millions of dollars and impacts can last for years. The California Department
of Fish and Wildlife Oiled Wildlife Division treats countless thousands of oiled birds/ wildlife annually. Oil
slicks/ spills (as well as naturally occurring oil plumes) have a devastating impact on wildlife.
In addition to the oiled wildlife division, the California Department of Fish and Wildlife also has an Oil Spill
Prevention and Response office. The mission of the Office of Spill Prevention and Response (OSPR) is to
provide best achievable protection of California's natural resources by preventing, preparing for, and
responding to spills of oil and other deleterious materials, and through restoring and enhancing affected
resources. http://www.dfg.ca.gov/ospr/. OSPR staff participated in Deepwater Horizon oil spill among
many others.
The environmental impacts contribute to short‐ and long‐term impacts on economic activities in areas
affected by oil spills. Moratoriums may be temporarily imposed on fisheries, and tourism may decline in
beach communities, resulting in economic hardship on individuals dependent on those industries for their
livelihood and on the economic health of the community as well.

Profiling Oil Spill Hazards
The complex array of petroleum‐related industries and distribution networks throughout the state of
California makes the majority of the state vulnerable to oil spills. Currently, there are 26 production
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platforms, 1 processing platform, and 6 artificial oil and gas production islands located in the waters
offshore of California. Of the 27 platforms, 4 are located in state waters offshore of Santa Barbara and
Orange counties, and 23 are located in federal waters offshore of Santa Barbara, Ventura, and Los Angeles
counties. There are also 80 marine terminals in state waters and numerous land‐based oil production,
transportation, and storage facilities.75
The platforms and artificial islands off California each have multiple wells, the number of which varies from
fewer than 10 to more than 50. The amount of oil produced by each structure varies from a few hundred to
more than 20,000 barrels per day.
Platforms in federal waters are regulated by the U.S. Department of the Interior’s Minerals Management
Service (MMS). The facilities located in state waters less than three nautical miles from shore are regulated
by the California State Lands Commission and the California Department of Oil, Gas, and Geothermal
Resources.
A report prepared by the U.S. Department of the Interior Minerals Management Service in 2003 states that
“based on the amount of offshore oil expected to be produced in California over the next 28 years and the
number of spills that have occurred in the past, the risk of a spill of 1,000 bbl (oil barrel unit) or greater
occurring during that period is estimated at 41.2 percent for federal operations and 8.4 percent for state
operations.”
Under the Lempert Keen Oil spill Prevention and Response Act, the State Lands Commission exercises
oversight for the prevention of oil spills from off‐ shore oil platforms; and on‐ shore and off‐ shore marine
oil terminals. At these marine facilities large oceangoing tank vessels and smaller barges transfer oil
between shore and the tank vessel. Due to numerous interfaces and interactions, there is great propensity
for human‐caused oil spills, fire and/ or explosion.
The California Resources Agency maintains data sets on the number, location, owner/operator, lease, and
other characteristics of oil and gas wells. Currently the data catalog has information on nearly 200,000 oil
and gas wells in California.
The following is a discussion of historic oil spills that have either occurred in California or have contributed
to environmental legislation and regulatory requirements for the oil industry. A summary table of
significant oil spills is included as Table 6.R.

Kern County
Known as the Lakeville Gusher, an oil well being drilled at 2,440 feet below the surface in Kern County
between the towns of Taft and Maricopa blew out on March 15, 1910. The well was drilled into a high‐
pressure oil‐bearing zone. The uncontained oil blew much of the steel casing out of the well and resulted in
an estimated 9 million barrels of crude oil pouring from the ground. This was considered the largest
documented oil spill in history and has only recently been surpassed by the Deepwater Horizon Oil Spill in
the Gulf of Mexico.
To mitigate the spread of oil, workers circled the well with sandbags and built an earthen dam 20 feet high
and 50 feet thick in the canyon mouths above the well to prevent flash flooding from further dispersing the
oil. The well ultimately caved in and sealed itself on September 9, 1911, nearly 18 months after it blew.
The site is designated as California Historical Landmark Number 485.

75

http://www.ceres.ca.gov/ocean/theme/mineral_background.html
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Santa Barbara
In 1953, Congress enacted legislation authorizing the federal leasing of submerged Outer Continental Shelf
(OCS) lands. The first lease sale was conducted in 1966 and resulted in the installation of the first platform
in federal waters offshore Santa Barbara County in 1967. Additional lease sales were conducted the
following year; in September 1968, Union Oil Platform A was installed in 188 feet of water approximately
five miles offshore of Summerland. By January 1969, four wells had been drilled and work began on a fifth
well. Union Oil asked the U.S. Geological Survey to waive various well casing requirements and the waiver
was approved.
Drilling began on January 14 and continued for two weeks until January 28 when drilling was halted for
evaluation and maintenance. Pressure built up in the 3,500‐foot‐deep well as a pipe was being extracted.
A burst of natural gas blew out the drilling mud that was being pumped into the well, split the steel casing,
and caused cracks to form in the sea floor surrounding the well. The large volume of oil and gas being
released caused a “blowout” of the well, releasing approximately three million gallons of oil over an 11‐day
period. Workers pumped chemical mud down the 3,500‐foot shaft at a rate of 1,500 barrels an hour. It
was then topped by a cement plug. Although capped, gas continued to escape and another leak sprung up
weeks later releasing oil for several more months. Union Oil drilled a relief well and pumped cement into a
leaking well bore, thereby killing it. However, small amounts of oil continue to leak from fractures in the
sea floor to this day. Platform A is still in operation.
The cause of the blowout and spill was attributed to the inadequate protective casing allowed by the U.S.
Geological Survey waiver. Investigators postulated that more steel pipe sheathing inside the drilling hole
would have prevented the rupture.
The incident received international attention and was a major catalyst in the development of modern
environmental law in the United States. The spill influenced the passage of major state and federal
legislation, such as the National Environmental Policy Act (NEPA), Clean Water Act, California Environmental
Quality Act (CEQA), California Coastal Initiative in 1972 (Proposition 20), and California Coastal Act of 1976.
Pursuant to these and other statutes, development permits for onshore or offshore oil and gas facilities
cannot be issued without provisions to protect terrestrial, marine, visual, recreational, and air resources.

Exxon Valdez
Although the 1989 Exxon Valdez oil spill in Prince William Sound, Alaska did not directly affect the California
environment or economy, it is significant for several reasons. First, it highlights the interconnectivity of oil
production and distribution systems. The Exxon Valdez was en route from the Alyeska Pipeline Terminal to
Long Beach, California when it ran aground, rupturing 8 of the 11 cargo tanks holding crude oil. Secondly,
although in size the spill is no longer listed in the top 50 international oil spills, it is still considered to be one
of the largest in terms of environmental damage. Finally, because of the environmental impacts, the Exxon
Valdez oil spill resulted in landmark environmental legislation and more rigorous oil industry regulations.

American Trader
On February 7, 1990, off Huntington Beach, California, the oil tanker American Trader ran over its anchor,
puncturing its hull and spilling an estimated 416,598 gallons of crude oil. An estimated 3,400 birds were
killed as well as an unknown number of fish, and recreational beach use was seriously disrupted. The
biological component of the resulting litigation was settled out of court for $3.45 million for bird and fish‐
related injuries, plus an additional $360,000 for water monitoring projects, while the recreational
component was eventually settled, following a jury trial, for $11.6 million.
(http://www.dfg.ca.gov/ospr/NRDA/american‐trader.aspx)
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Guadalupe Dunes
The Guadalupe Dunes oil spill typifies another variety of oil spill that can occur in California. The
Guadalupe‐Nipomo Dunes, located along the southern coast of San Luis Obispo County, is one of the largest
dune complexes along the California coast, measuring approximately 15,500 acres.
Oil exploration and production began in the area in the late 1940s. By 1953, Unocal Corporation was
producing up to 2,000 barrels of oil per day from 34 wells. Oil field operations continued until March 1990
with gradual expansion to 215 wells producing approximately 4,500 barrels per day. Because of the highly
viscous nature of the oil being extracted from the field, diluent (a diesel‐like crude oil thinner) was
introduced in the 1950s to assist in the production and transportation of the heavy crude. A 145‐mile
network of pipelines was built across the dunes to carry the diluent. Over the years, the pipelines rusted
and became buried in the shifting sands, where they sprang leaks in 80 to 90 places, releasing as much as
12 million gallons of diluent into the dunes, beach, groundwater, and Pacific Ocean.
The spill came to the attention of state officials when an oily sheen was noticed by surfers and sea lions and
seals began washing up dead on the shore. On March 23, 1994, a lawsuit was filed by the California State
Attorney General, the California Department of Fish and Wildlife, the California Regional Water Quality
Control Board Central Coast Region, the California Department of Toxic Substances Control, and the Coastal
Conservancy against Union Oil Company of California. The state plaintiffs alleged in this action that on
numerous occasions since Unocal began using diluent at the Guadalupe oil fields, it had leaked from the
pipelines and storage tanks at numerous locations into the groundwater, surface water, and marine water.
An agreement was reached between the parties in July 1998, for $43,800,000, of which $9 million was
allocated for dune restoration activities. Six state and federal agencies now oversee the cleanup activities.
Unocal has dismantled and removed the pipelines, storage tanks, and other infrastructure related to the oil
field operations.

Cosco Busan
This San Francisco oil spill occurred on November 7, 2007, as a result of a container ship, the M/V Cosco
Busan, striking the fender surrounding a footing of the western span of the San Francisco Bay Bridge. The
collision caused no substantial damage to the bridge and the ship hull ruptured, causing medium‐grade fuel
oil to leak from its tank. Unlike oil tankers, container and cargo ships are not required to have double hulls,
a regulation that was adopted following the Exxon Valdez oil spill discussed earlier.
Numerous local jurisdictions border the bayfront coastline and were affected by the oil spill. Local
proclamations were issued by the counties of Alameda, Contra Costa, Marin, San Francisco, San Mateo,
Solano, and Sonoma; the cities of Albany, Berkeley, and Oakland; and the East Bay Regional Park District.
The Governor’s proclamation covered the City and County of San Francisco and the counties of Alameda,
Contra Costa, Marin, San Mateo, Solano, and Sonoma. The incident period for the event closed nearly one
year following the oil spill on October 31, 2008.
Numerous state and federal agencies were involved in the oil spill response, cleanup, and subsequent
investigations, including the United States Coast Guard, California Department of Fish and Wildlife (DFG)
Office of Oil Spill Prevention and Response (OSPR), and California Environmental Protection Agency (CEPA)
Office of Environmental Health Hazard Assessment (OEHHA). The 226 identified affected shoreline sites
were ranked based on spill specifics such as the location of the release, nature of the release, volume of the
release, and other established criteria. (For details on the oil spill response organization and activities,
please see the Cosco Busan San Francisco Bay Area Oil Spill After Action/Corrective Action Report published
by the California Emergency Management Agency, now Cal OES.)
Two new response and cleanup initiatives were developed as a result of this oil spill: DFG developed
Shoreline Cleanup and Assessment Techniques (SCAT) teams to oversee beach and shoreline cleanup, and,
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OSPR has taken a lead role in expanding its convergent volunteer program to include opportunities outside
of wildlife rehabilitation.

Gulf of Mexico
The Deepwater Horizon oil spill occurred in the Gulf of Mexico on April 20, 2010, as a result of an explosion
that killed 11 platform workers and injured 17 others. It is the largest offshore marine oil spill in United
States history. After releasing approximately 4.9 million barrels of crude oil, the leak was stopped by
capping the wellhead. The spill caused extensive damage to marine and wildlife habitats as well as the
Gulf’s fishing and tourism industries.
While a six‐month moratorium of off shore drilling was imposed after the explosion, it was lifted shortly
thereafter by the United States District Court. Investigations into the causes of the explosion and spill are
under way by the United States Coast Guard, Minerals Management Service, National Academy of
Engineering, National Commission on the BP Deepwater Oil Spill and Offshore Drilling, United States House
Committee on Energy and Commerce, and others.
Table 6.R: Summary of California and Other Significant Oil Spills
Spill

Date

Lakeville
Gusher ‐
Kern
County
Santa
Barbara

5/14/191
0‐9/1911

Exxon
Valdez

3/24/89

1/28/69‐
2/8/69

Area
Affected
Not available

Estimated
Amount
378,000,000
gallons(9,000,
000 barrels)

Wildlife Impacts
(estimated deaths)
Unknown

Estimated
Costs
Unknown

35 miles
mainland
coastline;800
‐square mile
slick
1,300 miles
of shoreline

3,000,000
gallons
(102,620
barrels)

3,600 birds, seals,
dolphins, fish, intertidal
invertebrates

11,000,000
gallons
(257,000
barrels)

250,000 seabirds, 2,800
sea otters, 300 harbor
seals, 250 bald eagles,33
killer whales, billions of
salmon and herring eggs
3,400 birds; fish

$17 million in
lawsuit
settlements for
property
damage
$2.1 billion for
clean‐up by
Exxon

American
Trader

2/7/90

About 13
miles of
coastline plus
offshore area

416,598
gallons

Guadalupe
Oil Field ‐
San Luis
Obispo

1950s‐
1994

2,700 acres

9,000,000‐
12,000,000
gallons
(212,570
barrels)
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Soil and water
contamination; dune
habitat; wetlands;
groundwater; intertidal
habitat

$3.45 million
settlement for
bird and fish‐
related injuries;
$360,000 for
water
monitoring
projects; $11.6
million for
recreational
damage
$44 million in
penalties to
Unocal, $9
million for
restoration
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Spill

Date

Cosco
Busan ‐ San
Francisco
Bay

11/7/07

Deepwater
Horizon ‐
Gulf of
Mexico

4/20/10‐
7/15/10

Area
Affected
200 miles of
coastline

Estimated
Amount
58,000 gallons
(1,375 barrels)

Wildlife Impacts
(estimated deaths)
2,225 birds, seals, herring
eggs

2,500‐square‐
mile slick

180,000,000
gallons
(4,900,000
barrels)

4,642 birds, 540 sea
turtles, 75 mammals, (as
of 8/22/10)

Estimated
Costs
$2.1 million for
ship damage
$1.5 million for
bridge damage
$70 million for
cleanup
TBD ‐ a $20
billion response
fund
established by
BP

Source: Multiple sources listed in “References” at the end of this section.

Assessment of State Vulnerability and Potential Loss to Oil Spill Hazards
In his testimony to the U.S. House of Representatives Natural Resources Committee on May 27, 2010,
California Congressman John Garamendi stated that the coastal environment of the state of California
provides $22 billion in annual economic activity and employs 369,000 people. This is in addition to the
immeasurable wealth and value that are difficult to quantify relative to the coastal environmental assets,
including land, water, wildlife and habitat. While even a catastrophic oil spill such as the recent Deepwater
Horizon explosion and spill in the Gulf of Mexico would affect only a portion of these economical and
aesthetic assets, the potential impacts could be sizeable and long‐lasting.

Current Oil Spill Hazard Mitigation Efforts
The 1969 oil spill off the coast of Santa Barbara was a pivotal event in the history of offshore oil safety.
Since 1969, a number of preventive measures have been initiated, including stringent regulations covering
OCS operational and environmental safety, a rigorous MMS inspection program in the Pacific OCS Region,
continuous evaluation and improvement in OCS facilities’ oil spill response, and the development of a highly
organized oil spill response structure (Bornholdt and Lear, 1997).
Following the Exxon Valdez oil spill in Alaska in 1989, both the United States and California government
enacted laws to prevent oil spills. The International Safety Management Code, enforced since 1998,
requires ships entering U.S. ports to meet certain standards, including procedures for reporting accidents
and requiring qualified crew. In 1990, the U.S. enacted the Oil Pollution Act (OPA). OPA requires that oil
tankers be double‐hulled and that existing single‐hull tankers be phased out. A double hull further protects
a ship from damage to its cargo tank, reducing the risk of oil spilling during an accident. California enacted
the Lempert‐Keene Seastrand Oil Spill Prevention and Response Act in 1990, which established the Office of
Spill Prevention and Response within the (now) Department of Fish and Wildlife (DFW). This office is
authorized to direct spill response, cleanup, and natural resource damage assessment activities, as well as
regulate all private vessels over 300 gross tons (672,000 pounds) that enter California ports. That Act also
gave oversight of all marine oil terminals in the state to the State Lands Commission, with the mandate to
protect the public health, safety, and the environment by preventing spills at these facilities.
Non‐tanker vessels (like the container ship that spilled oil in San Francisco) have their own regulations,
which are less stringent than those for tanker vessels. California requires a Non‐Tank Vessel Contingency
Plan and Certificate of Financial Responsibility, which means vessels must prove to OSPR that they have a
plan in case of an oil spill and that they carry an insurance policy to cover the cost of a spill. Non‐tank
vessels over 300 gross tons must carry $300 million of insurance, while the requirement for tanker vessels is
$1 billion.

2013 SHMP

SECTION6.6 ‐ PAGE 397

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 6 –OTHER HAZARDS: RISKS AND MITIGATION
The State Lands Commission has prevention programs for exercising the oversight at all oil platforms and oil
terminals under the Lempert Keen Oil spill Prevention and Response Act. Under the authority of this Act,
the State Lands Commission exercises oversight over the oil production operation on oil platforms and oil
transfer operations between the ships and the shore. Each production activity generates its risk to the
public and the environment. The State Lands Commission is charged with oversight responsibility under the
Act. The oversight is exercised by the Commission staff on oil production work, to ensure adequate
precautions are taken by industry. This is done through a comprehensive regulatory frame work of
performance standards. The Commission staff periodically inspects and regularly monitors the operations at
oil platforms and in marine oil terminals for conformance to performance standards.

Oil Spill Response Plans and Procedures
Local Marine Oil Spill Contingency Plans are developed by local governments that have marine waters
within their borders. They may develop or update a Local Oil Spill Contingency Plan, consistent with state
policy, as a supplement to their Area Plan. Although not required, most local governments have
undertaken this planning process.
Harbor Safety Plans are created pursuant to California Government Code Section 8670.23.1. Harbor Safety
Committees were created in each of the major active port areas in the state to address oil spill prevention
issues in those regions. The plans created by the committees are designed to ensure safe navigation and
operation of vessels within each harbor. The California Department of Fish and Wildlife, Office of Spill
Prevention and Response (DFG‐OSPR) is charged for developing regulations for the plans, which are found
in 14 CCR § 802.
Region IX Mainland Regional Contingency Plan (RCP) is designed to coordinate timely and effective
responses by various federal and state agencies and other organizations to discharges of oil and releases of
hazardous substances, pollutants, and contaminants to protect public health, welfare, and the
environment. It is meant to ensure that the roles and responsibilities of federal, state, local, and other
responders are clearly defined. The plan also describes the Regional Response Team (RRT) organization and
its relationship to other contingency plans. The RRT oversees the response operations and removal and
remedial actions of hazardous substance, the use of chemical countermeasures such as dispersants and
surface washing agency, state‐specific response information, notification procedures, and natural resource
trustee contacts. The Region IX Mainland RCP is supplemented by marine area plans and inland sub‐area
plans, which provide detailed information on area of environmental or special economic importance. The
RCP also identifies those minimum components of an Inland Area Contingency Plan, which best support the
first responders. (See discussion of marine and inland area planning below.)
Marine and Inland Area Contingency Plans (ACPs) are required by Section 311(j) of the Federal Clean
Water Act. They are developed and maintained by Area Committees comprised of qualified personnel of
federal, state, and local agencies. Area Committees, under the direction of a Federal On‐Scene‐Coordinator
(FOSC), are responsible for preparing ACPs as described in National Contingency Plan (NCP) Section
300.210(c). Although Area Plans are "owned" by their Area Committees, the lead federal agency for marine
area plans is the United States Coast Guard (USCG) and for inland area plans it is the United States
Environmental Protection Agency (U.S. EPA). Area Committees are also responsible for working with
appropriate federal, state, and local officials to enhance the contingency planning of those officials and to
assure pre‐planning of joint response efforts.
Marine ACPs: In California, there are six geographical marine areas and Area Committees along the coast
and three Area Contingency Plans. Each Area Committee, chaired by the USCG and co‐chaired by DFW‐
OSPR, is comprised of a diverse group of participants from federal, state, and local agencies with expertise
in environmental and response issues, as well as industry representatives and special interest groups.
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Inland ACPs: Currently in California there are six sub‐area plans in various stages of completion or currency:
the Upper Sacramento River Geographical Response Plan, Truckee River Geographical Response Plan,
Carson/Walker Geographical Response Plan, Lake Tahoe Basin Geographical Response Plan, Lower Colorado
River Plan, and the Feather River Plan. U.S. EPA is the lead agency for the California Inland Area Committee,
which is comprised of federal and state agencies with Cal OES and DFG‐OSPR providing California guidance
with multi‐agency response.
The California Oil Spill Contingency Plan is the State oil spill and marine oil spill contingency plan as
required pursuant to California Government Code Sections 8574.1 and 8574.7. DFW‐OSPR combined the
California Oil Spill Contingency Plan and the Marine Oil Spill Contingency Plan into one plan.
The National Oil, Hazardous Substances, Pollutants, and Contaminants Contingency Plan (NCP) is the
nation's main hazardous materials emergency response plan. It is promulgated in Title 40, CFR, Part 300.
The NCP is designed to provide for efficient, coordinated, and effective action to minimize adverse impact
from oil discharges and hazardous substance releases. The NCP contains the national response strategy
that provides the framework for notification, communication, logistics, and responsibility for response to
discharges of oil, including worst‐case discharges, and discharges that pose a substantial threat to the public
health or welfare of the United States. The NCP is supported by the Region IX Regional Contingency Plan
(RCP) and Marine and Inland Area Contingency Plans.

Oil Spill Technical Advisory Committee (TAC)
The Oil Spill Technical Advisory Committee (TAC) was established to provide public input and independent
judgment of the actions of the DFG‐OSPR Administrator and SIOSC. TAC consists of ten appointed
members, six of whom are appointed by the Governor, two by the Speaker of the Assembly, and two by the
Senate Rules Committee. These appointees must have experience, knowledge, and expertise in the
following areas:








Public representation
Marine transportation
Local government
State government
Petroleum industry
Oil spill response and prevention programs
Environmental protection and the study of ecosystems

The TAC meets as often as necessary, but at least twice a year, and provides the following:




Provides recommendations to DFG‐OSPR, State Lands Commission (SLC), California Coastal Commission
(CCC), and SIOSC on any provision of Chapter 7.4 of the California Government Code, including the
promulgation of all marine oil spill prevention and response rules, regulations, guidelines, and policies.
Reports biennially to the Governor and the Legislature on its evaluation of oil spill response and
preparedness programs within California. May prepare and send any additional reports it determines
to be appropriate to the Governor and the Legislature.
May study, comment, or evaluate any aspect of oil spill prevention and response in the state,
coordinated with ongoing studies by the federal government, DFG‐OSPR, SLC, State Water Resources
Control Board (SWRCB), and other state and international entities.
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Potential for Future Oil Spill Hazard Mitigation Efforts
West Coast Ocean Protection Act
In response to the Deepwater Horizon oil spill in the Gulf of Mexico in 2010, Senators Barbara Boxer and
Dianne Feinstein from California joined senators from Oregon and Washington to introduce a bill known as
the West Coast Ocean Protection Act that would prohibit offshore oil and gas drilling off the West Coast of
the United States. The bill was a companion to a House bill introduced by California Representative John
Garamendi. The 2010 bills were not enacted; however, after another unsuccessful attempt in 2011,
Senators Boxer and Feinstein have re‐introduced their bill once again in 2013. If passed, the bill would
amend the existing Outer Continental Shelf Lands Act to prohibit the U.S. Secretary of the Interior from
issuing leases for the exploration, development, or production of oil or natural gas in any area of the outer
Continental Shelf off the coast of California, Oregon, or Washington. However, development on existing
state and federal leases would not be affected and could still occur within offshore areas leased prior to the
implementation of leasing restrictions.
The future of mitigation efforts in preventing catastrophic oil spills lies in oil industry adopting systems
safety approaches which builds a culture of safety. The systems safety approach balances the production
goals to public expectation of risk management as a result of that production. It encompasses managing the
sociotechnical risks at the interfaces of human beings, organization and engineered system. In the
recommendations of the Deepwater Horizon incident of April 2010, the National Academy of Engineers and
the National Research Council (Recommendation 5.5) stated “…Industry should foster an effective safety
culture through consistent training, adherence to principles of human factors, system safety and continued
measurement through leading indicators.” (p.82)

Removal of Structures from the Surf Zone
There exist many hazards in the surf zone along Santa Barbara and Ventura County Coastline that are
caused by the remnants of past oil and gas development and/or are the result of development along the
coastline. These hazards consist of old oil pier remnants H‐beam piles and old oil well caissons. The
remnants are generally sharp protruding spikes that can cause severe injury to the beach users.
As the underlying fee owner with exclusive jurisdiction over sovereign lands of the State, the California
State Lands Commission is responsible for structures located on tide and submerged lands pursuant to
Public Resources Code Section 6301 et seq. Failure to provide for public safety exposes the State to tort
liability in the event of an accident involving injury or death resulting from public use of the facility. A single
loss could exceed the cost of repairs. The State is aware of the hazard and the fact that failure to remediate
could be determined as negligent. These lands are held in trust to be used for public purposes such as
commerce, navigation, fishing, recreation, and environmental open space and habitat. The hazards
represent derelict structures that impede these uses and pose a potential threat to public health and safety.

6.6.8 RADIOLOGICAL ACCIDENTS
Identifying Radiological Accident Hazards
Radioactive materials are routinely transported in California. These materials include the medical and
industrial sources described below, as well as wastes that have radioactive components. Many of the
radioactive waste shipments come from research and cleanup efforts at national laboratories.
Diablo Canyon Power Plant in San Luis Obispo County is the only operating nuclear power plant (NPP) in
California. The Diablo Canyon plant is undergoing seismic studies to identify the location and potential
hazards associated with a recently identified off‐shore earthquake fault zone as part of relicensing by the
California Public Utilities Commission and the federal Nuclear Regulatory Commission (NRC).
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The San Onofre plant, has not produced electricity since January 2012 due to the discovery of eroded tubes
in recently installed steam generators and was retired in June 2013. Two other nuclear power plants,
Humboldt Bay and Rancho Seco, are not operational but have spent fuel stored onsite.
Radiological accidents that result in the release of radioactive materials may result in long‐term health risks
and contamination of the state resources, including air, water supply, groundwater, and agricultural lands.

Profiling Radiological Accident Hazards
Due to strict regulation of nuclear power plants in the United States, significant nuclear power incidents
that can cause harm to the public have low probability of occurrence, and none have occurred to date in
California. The probability of a catastrophic event involving a nuclear power plant is low and these plants
are extremely well protected. However, as evidenced by the March 2011 events at the Fukushima Daiichi
plant in Japan, caused by the Tohoku Earthquake and Tsunami, the consequences of a severe accident or a
successful terrorist attack on a nuclear power plant that results in a release of radioactive materials could
be very significant.
State and local governments having jurisdiction within ten miles of an operating nuclear power plant in the
U.S. must plan, train, and conduct emergency exercises annually in accordance with federal regulations.
Detailed emergency plans are maintained by each affected agency. Four Emergency Classification Levels
(ECLs) have been established in federal regulations to characterize the severity of the emergency and the
response actions required. The ECLs must be used as the foundation for emergency response planning,
training and exercises (described in Table 6.S).
Table 6.S: Levels of Nuclear Power Plant Emergencies
Emergency
Classification
Levels (ECL)
Notification
of Unusual
Event
Alert

Site Area
Emergency

General
Emergency

ECL Description and Purpose

Issued when events have occurred that potentially
could degrade the level of plant safety. No
radioactive releases requiring emergency response
are expected.
Issued when events have occurred that involves a
substantial degradation of plant safety. Any
radioactive releases are expected to be a fraction of
federal exposure guidelines requiring protective
actions.
Issued when events have occurred that involve the
failure of major plant functions needed to protect
the public. Radioactive releases are not expected to
exceed federal exposure guidelines at the site
boundary.

Issued when events have occurred that involve
substantial core degradation or loss of containment
integrity. Radioactive releases are expected to
exceed federal exposure guidelines.

Populations
Affected*

Occurrences

Onsite only

Average 1‐2
per year

Onsite only

(SONGS,
March 1999,
San Onofre)

Site area,
schools,
beaches, and
transient
populations
within the
Emergency
Planning Zone
Designated areas
within the
Emergency
Planning Zone

0

0

*Includes only populations with special planning and response operations.
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MAP 6.U: Nuclear Power Plant Emergency Planning Zones (EPZs)

Emergency Planning Zone (EPZ) for Diablo Canyon Nuclear facility is shown in Map 6.U. As part of the
planning basis, affected agencies must establish EPZs, which consist of areas within an approximate ten‐
mile radius drawn around each plant site. The exact EPZ size is established to provide for substantial
reduction in early severe health effects in the event of a worst‐case core melt accident.

Assessment of Local Vulnerability and Potential Losses
For information on community vulnerability and loss, see Local Hazard Mitigation Plans.

Current Radiological Accident Mitigation Efforts
The Radiological Preparedness Unit (RPU) in Cal OES plans, prepares for, responds to, mitigates, and assists
in the recovery from radiological incidents that threaten public health and safety, property, and the
environment. The goal of the RPU is to protect the public, property, and the environment from the possible
harmful effects of radiation from incidents during transportation, at nuclear power plants and other fixed
facilities, and from acts of terrorism. The RPU provides an effective and efficient emergency management
system for radiological incidents by coordinating private entities and federal, state, and local government
organizations.
The RPU is responsible for two programs:



The California Radiological Emergency Preparedness (CalREP) Program
The Nuclear Power Plant (NPP) Program

The CalREP Program includes planning for emergency response and recovery from threats of nuclear
terrorism, transportation accidents involving radiological materials and wastes, and radiological accidents at
“fixed facilities” (i.e., facilities that are not mobile and are not nuclear power plants). The program trains
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emergency response workers to recognize the various types of radiation, effects of radiation, and
protective actions needed for a safe response. The primary focus is on protection of the public, emergency
workers, property, and the environment from the possible harmful effects of radiation and radioactive
contamination.
The NPP Program covers emergency planning issues related to the state’s one operating nuclear power
plant ‐ Diablo Canyon. The NPP Program works with local, state, federal, and utility officials in emergency
planning, training, and exercises to test emergency readiness.

Nuclear Power Plant Safeguards
Triple‐safeguard features are designed to prevent the release of radiation at nuclear power plants:
1.
2.
3.

Metal tubes or rods, which contain the fuel pellets, act as the first barrier
Next, the fuel rods are contained in the reactor vessel within 8‐inch‐thick steel walls
Finally, an airtight containment building is constructed of metal and reinforced concrete walls, totaling
more than four feet thick

Control and safety systems within the plant are designed to overlap for safety. Automatic systems have the
ability to shut down the reactors within seconds if monitoring devices detect unusual conditions, such as an
excessive heat buildup. Should any individual safety component fail, there are back‐up systems that take
over immediately.
The Nuclear Regulatory Commission (NRC) has resident inspectors assigned to each plant site. The
inspectors oversee plant operations and ensure compliance with regulations governing operational and
occupational safety. There are automatic communications systems that contact the State Warning Center in
Sacramento if certain conditions, such as an earthquake or certain plant conditions, occur. The State
Warning Center will be able to contact key personnel needed in an emergency.

Nuclear Power Plant Emergency Preparedness
Planning, preparing, and training for nuclear power plant emergencies are also part of the safeguards.
Federal, state, and local emergency management agencies work with the utilities to ensure that nuclear
power plants are safe and that each agency and utility has an effective emergency plan describing the
actions to be taken in response to an emergency. Residents and businesses near a nuclear power plant
should prepare a disaster plan for all emergencies, including nuclear power plant emergencies, and become
familiar with the emergency preparedness information. Information regarding nuclear power plant safety
issues, in general, is available from the federal NRC at: www.nrc.gov. The NRC has primary jurisdiction over
nuclear facilities in the United States and works closely with state and local emergency agencies.

Planning Zones
A series of zones has been established around each nuclear power plant to clearly identify the required
activities in the event of an accident. Although three specific zones are identified, efforts to protect public
health and safety and the environment are made without regard to whether particular areas are inside or
outside of these zones:



The Emergency Planning Zone is an approximate 10‐mile radius around the plants. Plans for this zone
are in place to protect people, property, and the environment from the effects of exposure to a
radioactively contaminated plume.
The Ingestion Pathway Zone covers an approximate 50‐mile radius around the plant. In this zone, plans
are in place to mitigate the effects of radioactive contamination to agriculture, and food processing and
distribution.
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Within Public Education Zones, including areas approximately 35 miles from the plants, educational
materials are distributed to inform the public about nuclear power plant operations, what to expect in
the event of an accident, and what plans are in place for public protection. The utilities that operate
the power plants are required to publish and disseminate information for residents and transient
populations.

Radiological Waste Transportation
Since 1989, the staff of the Energy Commission has represented California on two western state groups:
the Western Governors' Association WIPP Transportation Advisory Group and the Western Interstate
Energy Board's High‐Level Radioactive Waste Committee. Both groups work with the U.S. Department of
Energy and other state regional groups to develop accident prevention and emergency response plans for
major federal non‐classified shipments of radioactive waste. Staff also coordinates the California Nuclear
Transport Working Group that develops and updates accident prevention and emergency response plans
for federal shipments of transuranic waste to the Waste Isolation Pilot Plant (WIPP) in New Mexico.
To mitigate disaster, federal regulations require that 1) radiological materials transported by train use
special packaging based on the hazard of the shipment, 2) there is extensive worker training and
documentation, 3) vehicle and packages of radioactive materials are inspected, and 4) the waste travels via
specific, controlled routes. More information about radiological waste transportation can be found on Cal
OES’s radiological transportation website.

Opportunities for Enhanced Radiological Accident Hazard Mitigation
The nuclear power plant mitigating strategies currently in place were developed in the context of a localized
event that was envisioned to challenge portions of a single unit. The events at Fukushima, however,
demonstrate that “beyond‐design‐basis” external events (i.e., events that were not allowed for in a plant’s
design because they were considered too unlikely) may adversely affect: (1) more than one unit at a site
with two or more units, and (2) multiple safety functions at each of several units located on the same site.
Nuclear plants are typically designed with multiple independent and redundant layers of defense to
compensate for potential human and mechanical failures so that no single layer, no matter how robust, is
exclusively relied upon. This “defense in‐depth” strategy includes the use of access controls, physical
barriers, redundant and diverse key safety functions, and emergency response measures. However, the
events at Fukushima further highlight the possibility that extreme natural phenomena could challenge even
this approach to prevention, mitigation, and emergency preparedness.
To address the uncertainties associated with beyond‐design‐basis external events, the NRC is now requiring
a three‐phase approach for mitigating such events. The initial phase requires the use of installed equipment
and resources to maintain or restore core cooling, containment and spent fuel pool (SFP) cooling
capabilities. The transition phase requires providing sufficient, portable, onsite equipment and consumables
to maintain or restore these functions until they can be accomplished with resources brought from off site.
The final phase requires obtaining sufficient offsite resources to sustain those functions indefinitely.
Additionally, the NRC has initiated studies to learn more from the events at Fukushima, which will likely
result in further changes in requirements for mitigation, preparedness, and response at U.S. nuclear power
plants.
Cal OES is developing the response to an attack using radiological or nuclear weapons. The Radiological
Nuclear Emergency Response Program is addressing the immediate and near term issues confronting public
safety in such an attack. The challenge is to define the attack, take appropriate actions, and communicate
with the affected public in time to save lives. This effort is ongoing and will enhance the State’s response
stance to an attack.
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6.6.9 TERRORISM
Identifying Terrorism Hazards
Disasters are events that can cause loss of life and property, environmental damage, and disruption of
governmental, social, and economic activities. They occur when hazards affect human settlements and the
built environment.
Technological hazards and terrorism are manmade hazards. These are distinct from natural hazards
primarily in that they originate from human activity. In contrast, while the risks presented by natural
hazards may be increased or decreased as a result of human activity, natural hazards are not inherently
human induced.
The term technological hazards refer to the origins of incidents that can arise from human activities such as
the manufacture, transportation, storage, and use of hazardous materials. For the sake of simplicity, this
plan assumes that technological emergencies are accidental and that their consequences are unintended.
The term terrorism refers to intentional, criminal malicious acts. There is no single, universally accepted
definition of terrorism, and it can be interpreted in many ways. Terrorism is defined in the Code of Federal
Regulations as “...the unlawful use of force and violence against persons or property to intimidate or coerce
a government, the civilian population, or any segment thereof, in furtherance of political or social
objectives.” (28 CFR, Section 0.85). For the purposes of this plan, terrorism refers to the use of weapons of
mass destruction, including biological, chemical, nuclear, and radiological weapons; arson, incendiary,
explosive, and armed attacks; industrial sabotage and intentional hazardous materials releases; and cyber
terrorism.
The process of identifying and mitigating hazards before they become disasters is similar for both natural
and manmade hazards. Whether dealing with natural disasters, threats of terrorism, or hazardous
materials accidents, a four phase mitigation process should be used: 1) identify and organize resources, 2)
conduct a risk assessment and estimate potential losses, 3) identify mitigation actions, and 4) implement
the actions, evaluate the results, and keep the plan up‐to‐date.
In one form or another, planning is an element of almost everything that individuals, institutions,
corporations, and governments do. Planning helps to coordinate actions, determine the order in which
goals are accomplished, leverage opportunities, and identify priorities for allocating resources. Hazard
mitigation planning is the integration of these activities into a community’s emergency management
programs in order to reduce or eliminate losses of life and property due to terrorism hazards.

Characterizing Terrorism Hazards
Terrorist events have continued to occur in California. A recent example is an attack on a major agriculture
facility in the Central Valley in January 2012.
Terrorist threats are difficult to predict. Since a myriad of non‐state actors use terrorists attacks for various
reasons, the profile of terrorism hazards is large. Two things are clear from the perspective of hazard
mitigation: the most often used weapon of terrorists are bombs, and the greatest potential for loss is from
weapons of mass destruction. Further concerns include the use of chemical and biological weapons.

Assessment of State Vulnerability and Potential Losses
The following infrastructure has been identified as vulnerable to attack from domestic and international
terrorists:
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Water: 34 lakes and reservoirs; 1,468 dams, 140 of which have a capacity greater than 10,000 acre‐
feet; 701 miles of canals and pipelines; and 1,595 miles of levees
Transportation: 50,000 lane miles of highways; 246 public use airports, 30 of which provide scheduled
passenger service; over 170,000 miles of public roads; and more than 12,000 bridges
Agriculture: nearly 81,000 farms, and $44.7 billion in farming‐related sales.76 According to the USDA
statistic, California was ranked number one among the top five agriculture states for 2011
Oil and Natural Gas: more than 115,000 miles of pipelines; 20 refineries and over 100 terminal facilities
Electrical Power: 500 power plants; 25,000 circuit‐mile “electron highway”
Chemical: Approximately 100 “high risk” facilities
Ports: With 11 seaports, California handles nearly half of all the port traffic in the United States

The vulnerability of various assets to particular threats can change over time. Tracking the vulnerability of
different components may be done using various programs and systems, including the National Critical
Infrastructure Prioritization Program (NCIPP), the Automated Critical Asset Management System (ACAMS),
and other tools which can be used to determine which assets, systems, or networks are nationally critical,
state critical, or locally critical based on current risk profiles. Sector partnerships and communication
networks, which partner with asset owners to identify high‐priority sites in each sector also play a key role
in this effort.
The California State Threat Assessment Center (STAC) is the centerpiece of the State’s information sharing
environment (ISE), and provides for the State’s subsequent ability to maintain situational awareness over its
broad threat domains in an effort to prevent and mitigate the threats against the lives and property of its
citizens. A unique and notable function of the STAC is its ability to aggregate data from all of California’s
fusion centers, to include national and international data, and in doing so, to provide a larger more
contextual strategic assessment of any given situation of relevance to California. This is especially vital in
the critical infrastructure/key resource (CI/KR) protection domain, where the vulnerability and/or
exploitation of assets may have grave import and consequence.
Cal OES developed a plan to establish four regional, locally‐owned and operated homeland security fusion
centers in California. This plan resulted in the State Threat Assessment System (STAS), a key component of
California’s Homeland Security Strategy. The four regional fusion centers mirror California’s four federal
districts. California’s Homeland Security Advisor created the STAS to provide a framework for federal,
state, local, and tribal public safety agencies; criminal intelligence agencies; other state agencies; and
critical infrastructure and key resource operators to work cooperatively and effectively in California.

Assessment of Local Vulnerability and Potential Losses
At the local level, law enforcement and public safety agencies designate Terrorism Liaison Officers (TLOs)
who are trained in the review and assessment of local reporting and conducting outreach to other public
safety agencies, critical infrastructure operators, and community groups. The TLO is the local agency point
of contact for all terrorism‐related alerts, requests for information, warnings, and other notifications from
regional, state, or federal homeland security agencies. Through a single web‐based state terrorism website,
the TLO and his or her agency will have access to all available terrorism alerts, notices, information, and
documents through a searchable database and daily information exchange with key federal, state, and local
agencies.
Because of the dynamic nature of the terrorist threat and the open nature of California society, all
jurisdictions within California are vulnerable to terrorist attack. Vulnerability and loss assessments for
California communities may be found in Local Hazard Mitigation Plans.

76

United States Department of Agriculture, Pacific Region Farm News. August 30, 2013
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Current Terrorism Mitigation Efforts
The Cal OES is California's lead state organization for gathering and disseminating information critical to
protecting state assets, creating the state's comprehensive security strategy, and designing and
implementing critical state, regional and local infrastructure protection programs.
Since 2003, Cal OES has administered more than $1.42 billion in federal grant funds at the state, regional,
and local levels to significantly improve physical security at critical sites, upgrade equipment, and conduct
training and exercises. In addition, the Cal OES State Threat Assessment Center (STAC) acts as the California
statewide information clearinghouse to aid in the prevention, preparation, and response to strategic
threats while preserving individual privacy and constitutional rights. The STAC develops intelligence
products, including sector‐specific critical information threat bulletins, for the state and local law
enforcement, fire, and emergency management communities.

Protecting Critical Infrastructure
Since 9/11, California has worked closely with the federal Department of Homeland Security to enhance
protection of California's complex and interdependent Critical Infrastructure and Key Resources (CI/KR). A
broad range of state and federal initiatives has been designed to nurture public and private sector
coordination of security‐related activities prerequisite to infrastructure protection.
On December 17, 2003, President George W. Bush signed Homeland Security Presidential Directive Number
7 (HSPD‐7). This directive established a national policy to identify and prioritize United States CI/KR and
protect them from terrorist attacks. HSPD‐7 also mandated the development of strategic enhancements.
Tactical security improvements must be rapidly implemented to deter, mitigate, or neutralize potential
attacks. To facilitate the accomplishment of HSPD7, California's Critical Infrastructure Protection Objectives,
described in the State's Homeland Security Strategy, are three‐fold. California is committed to:




Identifying and assuring the protection of infrastructures and assets deemed most critical in terms of
consequences of terrorist attacks or natural disasters that impact California’s public health and safety,
governance, economic and national security, and public confidence
Providing timely warning and assuring the protection of infrastructure and assets that face a specific,
imminent threat
Assuring the protection of other infrastructure and assets that may become terrorist targets over time
by pursuing specific initiatives and enabling a collaborative environment in which federal, state, and
local governments and the private sector can better protect the infrastructures and assets they control

On February 12, 2013, President Barack Obama signed the Presidential Policy Directive‐21 (PPD‐21). This
directive, which superseded HSPD‐7, advances a national unity of effort to strengthen and maintain secure,
functioning, and resilient critical infrastructure. PPD‐21 emphasizes that critical infrastructure must be
secure and able to withstand and rapidly recover from all hazards.
The Cal OES Infrastructure Protection Division (IP Division) works to address emerging issues related to the
many varied aspects of infrastructure protection. The IP Division provides a mechanism to foster
relationships and facilitate coordination between public‐private partnerships throughout infrastructure
sectors. The IP Division’s key initiatives and services include critical infrastructure identification and
prioritization, physical security and vulnerability assessments, information sharing, geospatial information
systems analysis and mapping, and Threat and Hazard Identification and Risk Analysis.
The IP Division serves as an essential link and advocate for local, public and private infrastructure entities, in
cooperation with the DHS Office of Infrastructure Protection and FEMA Region IX. Cal OES’s Grant Section is
responsible for the overall grant management of the California Port and Maritime Security Grant Program
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funded from Proposition 1B funds, the Public Safety Interoperable Communications, Operation
Stonegarden and the Interoperable Emergency Communications Center grant programs.

Protecting the Food Supply
Collaboration continues among the Western Institute for Food Safety and Security (WIFFS), California
Department of Food and Agriculture (CFDA), Department of Public Health, and UC Davis. The WIFFS is built
on the functional relationships of these organizations and the private sector on the challenges of preventing
intentional and unintentional contamination of food. Continued collaboration with the Bio‐watch Program
deploys and maintains a 24/7 operational ability to detect, mitigate, respond to, and recover from a
bioterrorism event. This early warning system will detect intentional release of selected aerosol biological
agents.

Reducing Risks to Critical State Facilities and Population
Terrorism and physical attacks on buildings have continued to increase in the past decade. The geographical
isolation of the United States is not a sufficient barrier to prevent attacks on California. Several
methodologies exist for architects and engineers to quantify risk and to identify the most effective
mitigation measures to achieve a desired level of protection against terrorist attacks at an acceptable cost.
The beginning point is to establish a methodology for design by identifying the threat or hazard to be
designed against and applying cost effective countermeasures. Mitigation countermeasures may include;
hardening buildings, installing barriers and fencing materials, creating redundant systems, using updated
information technologies, establishing community continuity plans, establishing risk and resilience
management programs, conducting seismic studies, using secure access and entry point procedures, and
establishing a comprehensive cyber‐security program.

Opportunities for Enhanced Terrorism Hazard Mitigation
Governor Schwarzenegger signed an Executive Order to create the California Maritime Security Council
(CMSC). The CMSC is comprised of top officials from Cal OES; the U.S. Coast Guard; the California Business,
Transportation & Housing Agency; the National Guard; the U.S. Navy; other agencies; directors of
California's major ports; and representatives from the labor and business communities. The specific duties
of the CMSC are identifying potential threats; improving security measures, procedures, and
communications; coordinating contingency planning; coordinating information sharing; conducting training
exercises; developing a statewide maritime security strategy; and preparing to quickly recover from a
catastrophic event at a California port. Such measures can help minimize and reduce losses from potential
terrorist threats.
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6.6.10 CYBER THREATS
In February 2013, President Barrack Obama signed Executive Order 13636, Improving Critical Infrastructure
Cyber Security, which states; “Repeated cyber intrusions into critical infrastructure demonstrates the need
for improved cyber security. Critical Infrastructure means systems and assets, whether physical or virtual,
so vital to the United States that the incapacity or destruction of such systems or assets would have a
debilitating impact on security, national economic security, national public health and safety or any
combination of those matters.”77 In May 2011, President Obama signed the Presidential Policy Directive
(PPD)‐21 on Critical Infrastructure Security and Resilience which is intended to strengthen the security and
resilience of critical infrastructure against evolving threats.
The California Department of Technology, Office of Information Security (OIS) plays a critical role in
ensuring the State's Information Technology infrastructure is capable of delivering vital services in a secure,
reliable, and trustworthy manner. The OIS is involved in a broad range of activities within the state and
collaborates with Federal, County, and City security professionals. OIS responsibilities include security
incident management, security policy development, disaster recovery planning, risk management,
mitigation planning, security training and awareness, public outreach, and coordination with hundreds of
Information Security Officers, Privacy Coordinators and DRP professionals across the state. For more
information on cyber threats and mitigation planning visit OIS at: http://www.cio.ca.gov/ois/
The OIS is the primary state government authority in ensuring the confidentiality, integrity, and availability
of state systems and applications, and ensuring the protection of state information. Their office represents
the State to federal, state, and local government entities, higher education, private industry, and others on
security‐related matters. They are committed to securing the State's information assets to build and
maintain the trust of Californians.
Every May, the California Department of Technology is joining schools and community partners statewide
to encourage students and families to think critically, behave safely and participate responsibly and
ethically online. California Digital Citizenship Month is an opportunity to teach and dialogue on topics
impacting California youth such as cyber bullying, digital foot prints, on‐line privacy, security and copyrights.
By teaching digital citizenship, California is preparing its students to be safe and secure in a 21st century
digital world. For more information on how you can raise awareness in your community, visit Common
Sense Media at: http://techblog.ca.gov/?p=3277 and www.commonsensemedia.org/California
Each October the Center for Internet Security (CIS) and Multi‐State Information Sharing and Analysis Center
(MS‐ISAC) Center serves as a co‐host with the U.S. Department of Homeland Security's National Cyber
Security Division, the National Association of Chief Information Officers and the National Cyber Security
Alliance in promoting Cyber Security Awareness Month. The MS‐ISAC develops and distributes Cyber
Security Awareness Toolkit materials to all 50 states, the District of Columbia and its member Territories in
support of Cyber Security Awareness Month. More about MS‐ISAC and their materials can be found at:
http://msisac.cisecurity.org/resources/toolkit/
The CIS is starting a new initiative called the Integrated Intelligence Center (IIC) to serve as a resource for
state, local, tribal, and territorial government partners on cyber security information. Through this initiative
the IIC will provide fusion centers with access to a broad range of cyber security products, reflecting input
from many sources. The goal of this initiative is to ensure actionable information, collected and analyzed by
both DHS and the IIC, is shared with fusion centers in a timely manner. CIS, in partnership with DHS, has
established a mechanism for all fusion centers to engage in a new collaborative information sharing and
analysis environment on cyber security issues. For more information on the fusion center that supports
your area of operations, go to the National Fusion Center Association web page at: https://nfcausa.org/

77

http://www.dhs.gov/publication/fact‐sheet‐eo‐13636‐improving‐critical‐infrastructure‐cybersecurity‐and‐ppd‐21‐critical, last reviewed, 7 May 2013.
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Progress Summary 6.S: California Cyber Security Task Force
Progress as of 2013: In May of 2013, the California Governor’s Office of Emergency Services and the
California Department of Technology initiated the California Cybersecurity Task Force.
The mission of the California Cybersecurity Taskforce is to act as an advisory body to State of California
senior administration officials in matters related to cyber security. The strategic role of the task force is to
act in an advisory capacity in the following areas:




Identifying areas where stakeholders can improve statewide collaboration and information sharing to
identify potential threats
Reviewing areas where coordination will enhance security, emergency response. Communications,
contingency planning and other areas of mutual responsibility across the State of California
Developing and reviewing a statewide cyber security strategy

The taskforce membership is composed of representatives from the public and private sectors, academia
and Tribal government. Taskforce members have a vested interest in cyber security and their involvement
and commitment will benefit California and its citizens.
Additional information on cyber threats and cyber security can be found at the following websites:
 Information on the Executive Order, and Presidential Policy Directive
 Integrated Task Force Collaboration Community on IdeaScale
 Federal Register Notice on NIST RFI
 NIST Cybersecurity Framework Home Page
 Website for May 29‐31 NIST Workshop at Carnegie Mellon
 Website for July 10‐12 NIST Workshop at UC San Diego
 NIST RFI Comments
 NIST RFI Initial Analysis
 Department of Homeland Security Incentives Report
 Department of Treasury Incentives Report
 Department of Commerce Incentives Report

6.7 ADDITIONAL HAZARDS
The hazards included in this section are less comprehensive in scope and content because their potential
impacts affect a smaller geographic area than those included in preceding sections and they occur less
frequently.

6.7.1 AIRLINE CRASHES
Airline crashes, like other transportation accidents, are less likely to lead to a state or federal disaster
declaration than other hazards. Cal OES recognizes the severity of these incidents, which often lead to
deaths and injuries.
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6.7.2 CIVIL DISTURBANCES
As summarized in the Table 6.T, there have been several significant civil disturbances in California since
1950. These disturbances have all taken place in metropolitan areas.
Table 6.T: Civil Disturbances
Disturbance
Berkeley
Watts
San Francisco
Burning of Bank
of America
Rodney King Riot

Location
City of Berkeley
South Central Los Angeles
City and County of San
Francisco
Santa Barbara
City of Los Angeles

Year
1964
1965
1966

Deaths

Injuries

0
32
N/A

20
874
42

1969

0

12+

1992

53

2,300

Damage
N/A
$45 million
N/A
$275,000‐
$300,000
N/A

6.7.3 METAL THEFT IN CALIFORNIA
Intelligence assessments on metal theft and the threat to critical infrastructure show that thieves and
vandals are threatening California’s critical infrastructure by targeting electrical substations, cellular towers,
telephone land lines, railroads, water wells, construction sites, and vacant homes. These assessments reveal
that the theft of copper, aluminum and other metals from such facilities disrupts the flow of electricity,
telecommunications, transportation, water supply, heating, security and emergency services. This presents
not only a risk to public safety but to the state economy as well.
There are many different methods to prevent and mitigate the consequences of metal theft, such as
conducting physical assessments with subject matter experts, coordinating with local law enforcement for
awareness and mitigation training, and establishing community and employee awareness programs to
understand the consequences of metal theft to critical infrastructure. Also, employees should be trained
to; report metal theft‐related vulnerabilities, understand recycling laws, and adopt loss prevention
measures, such as labeling unique property most at risk. In addition, communities should also work with
their local law enforcement officials to report suspicious actives around critical infrastructures that would
assist to disrupt metal thieves. Statewide enforcement of recycling laws can also help to deter metal theft
and reduce the economic benefit of said criminal activities.
For other discussions on lifelines vulnerabilities, see section 5.2.4.2 and Annex 3.

6.7.4 TRAIN ACCIDENTS RESULTING IN EXPLOSIONS AND/OR CHEMICAL RELEASES
Train accidents are generally localized and the incidents result in limited impacts at the community level.
However, if there are volatile or flammable substances on the train and the train is in a highly populated or
densely forested area, death, injuries, and damage to homes, infrastructure, and the environment,
including forest fires can occur.
According to Cal OES, there have been 14 train accidents affecting 12 communities since 1950. Several
significant train accidents, derailments, fires and hazardous material releases have occurred in California in
the past 40 years that resulted in multiple deaths, numerous injuries, and property damage and have, thus,
stimulated changes in land use and rail safety regulations.

Roseville Train Explosion
As reported in Section 6.6., a dramatic example in recent California history was the major explosion and
chemical plume release that occurred in April 1973 in the Roseville railroad yard when 6,000 bombs on a
train bound for the Concord Naval Weapons Stations detonated after a car caught fire. Although no one
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was killed, the blast reportedly injured about 100 people and damaged 5,500 buildings, some more than a
mile away.78

Duffy Street Derailment, San Bernardino
On May 12, 1989, a 6‐locomotive/69‐car Southern Pacific freight train picked up speed while descending
down the Cajon Pass in Southern California. The train reached a speed of 110 miles per hour on a curve at
Duffy Street designed for no more than 40 miles per hour. The train derailed and plowed into a residential
area on Duffy Street. The conductor, head‐end brakeman, and two residents were killed in the crash.
Seven homes were destroyed, as was the entire train.
During the cleanup effort, an underground 14‐inch high pressure gasoline transit pipeline suffered
undetected damage. On May 25, 13 days after the train derailment, the pipeline burst, showering the
neighborhood in gasoline and igniting a large fire that killed two people and destroyed 11 more homes. The
total property damage was $14.3 million. Many residents moved after this, and homes are no longer
allowed to be built next to the rail lines.
Investigations determined several causes that contributed to the derailment: a miscalculation of the weight
of the freight, which was underestimated by 40 percent; lack of dynamic brakes on three of the six
locomotives; and train engineer error in activating the emergency brake, which cancelled the dynamic
brakes on the functioning three locomotives.

Glendale Derailment
On January 26, 2005, a southbound Metrolink commuter train collided with a sport utility vehicle (SUV) that
had been abandoned on the tracks near the Glendale‐Los Angeles city boundary. The train jackknifed and
struck trains on both sides of it, one a stationary freight train and the other a northbound Metrolink train
traveling in the opposite direction. The collisions resulted in 11 deaths and 100 to 200 injuries. The driver
of the SUV left the vehicle prior to the crash and was later charged and convicted of 11 deaths and arson.
Subsequent criticism focused on the issue of train configuration. Many commuter trains use a “pusher
configuration” to avoid turnaround maneuvers and facilities required to reverse a train’s direction. This
means the trains are pushed from the back by the locomotive. There were assertions that this type of
configuration made the accident worse and claims that if the engine had been in the front, the train might
not have jackknifed and caused the second Metrolink train to derail.
To increase rider safety, Metrolink temporarily roped off the first cars in all of their trains and allowed
passenger seating in the second car and beyond. Metrolink gradually modified this policy. As of 2007, the
line permitted passengers to sit in a portion of the first car when in "push mode," but did not allow seating
in the forward‐most section of the first car.

Chatsworth Derailment
The September 12, 2008 Chatsworth train accident, resulting in 25 deaths and injuring more than half the
train’s passengers, spawned significant changes to national rail safety standards. The head‐on collision
occurred in Chatsworth, a neighborhood of Los Angeles located at the western edge of the San Fernando
Valley, involving a Metrolink commuter train and a Union Pacific freight train. All three locomotives, the
leading Metrolink passenger car, and seven freight cars derailed. According to the National Transportation
Safety Board (NTSB), the Metrolink train engineer most likely caused the collision because he was distracted
by sending text messages while on duty. He failed to obey a red stop signal that indicated it was not safe to
proceed from the double‐track into the single‐track section and, thus, collided head‐on with the freight
train that was traveling on the same single‐track section from the opposite direction. The NTSB also
78

Roseville Local Hazard Mitigation Plan, 2004; Wikipedia
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believed that deployment of a positive train control (PTC), which is a safety back‐up system that can
automatically stop a train and prevent train collisions, could have avoided the disastrous collision and
derailment. Although not required at the time of the Chatsworth accident, PTCs have been a high priority
for the NTSB following similar collisions since the mid‐1980s, and voluntary implementation has been
uneven and incremental across the country since that time, primarily due to the high costs associated with
installation and maintenance. Following the Chatsworth collision, Metrolink expanded the existing
automated train stop system used on 30 miles of Metrolink track in Orange County across its 350‐mile
system. Metrolink's automated train stop system will automatically apply the brakes to stop a train if the
engineer fails to respond to a warning within eight seconds.
(http://wapedia.mobi/en/2008_Chatsworth_train_collision)
In May 2007, prior to the Chatsworth collision, a bill requiring the installation and operation of PTC systems
was introduced in the House of Representatives. The bill was passed by the House in October 2007 and
moved on to the Senate, where it was being heard at the time of the Chatsworth collision. Following
testimony by California Senator Boxer and others regarding the Chatsworth crash and the potential for
avoidance of similar events through the mandatory deployment of PTC systems, the Senate passed the bill
in October 2008. The legislation signaled that, despite the implementation costs, railroad employee and
general public safety warranted mandatory and accelerated installation and operation of PTC systems.
The Railroad Safety Improvement Act of 2008 (RSIA08) requires the installation and operation of PTC
systems on all main lines, meaning all intercity and commuter lines—with limited exceptions and on freight‐
only lines when they are part of a Class I railroad system, carrying at least 5 million gross tons of freight
annually, and carrying any amount of poison‐ or toxic‐by‐inhalation (PIH or TIH) materials. The RSIA08
mandates that widespread implementation of PTC across a major portion of the U.S. rail industry be
accomplished by December 31, 2015. Each subject railroad was required to submit to the Federal Rail
Administration by April 16, 2010, an implementation plan indicating where and how it intends to install PTC
systems by December 31, 2015. (http://www.fra.dot.gov/Page/P0395)

6.7.5 WELL STIMULATION AND HYDRAULIC FRACTURING
Hydraulic fracturing, commonly called "fracking", is a process that involves high‐pressure injection of water,
sand and chemical additives to cause fracturing of subsurface rock resulting in release of gas or oil trapped
inside. Fracking is a type of well stimulation treatment that is known to boost oil and gas production.
Another type of well stimulation treatment also used to increase oil and gas production is acid well
stimulation which introduces one or more acids (applied at any pressure) to a well or geologic formation
either alone or in combination with hydraulic fracturing treatments. Possible environmental impacts that
could result from fracking and well stimulation include effects on water and air quality and seismic safety,
which are considered potential hazards and need further study.
Fracking has occurred in California, mostly within Kern County, for some time, but recent discoveries
suggest that Monterey Shale formations in the Central Valley may contain more than 10 billion barrels of oil
reachable through fracking.
As a result of these discoveries and the potential increase in fracking activities in the Central Valley (as well
as elsewhere in California), the state legislature recently passed Senate Bill (SB) 4 which is intended to
regulate well stimulation treatments, including fracking. SB 4, which was signed by the Governor in
September 2013, amends the Public Resources Code as well as the Water Code.
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Some of the new hydraulic fracturing requirements to be added to the Public Resources Code under SB 4
are the following:






The California Natural Resources Agency must conduct and complete an independent study on well
stimulation treatments no later than January 1, 2015
The Division of Oil, Gas and Geothermal Resources of the Department of Conservation must adopt
rules and regulations specific to well stimulation in consultation with other California agencies no later
than January 1, 2015
Before performing a well stimulation, well operators must apply for a permit that includes a water
management plan and a groundwater monitoring plan
The Division of Oil, Gas and Geothermal Resources must post issued permits on the publicly accessible
portion of its internet web site
Suppliers claiming trade secret protection for the chemical composition of additives used in hydraulic
fracturing are required to disclose the composition to the Division of Oil, Gas and Geothermal
Resources as part of the permit application

Additionally, the bill requires that the Division of Oil, Gas and Geothermal Resources conduct and certify an
overarching environmental impact report to provide information on the environmental impacts of well
stimulation in California, no later than July 1, 2015. For the complete text of SB 4 go to:
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140SB4
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CHAPTER 7 ‐ ENHANCED PLAN CRITERIA ACHIEVEMENTS
PROGRAM
CHAPTER CONTENT
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7.1.1
SHMP Integration with Emergency Management
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Functional Integration
7.1.6
Financial Integration
Project Implementation Capability
7.2.1
Hazard Mitigation Grant Program (HMGP)
7.2.2
Pre‐Disaster Mitigation (PDM) Grants
7.2.3
Legislative Pre‐Disaster Mitigation (LPDM) Grants
7.2.4
Flood Mitigation Assistance (FMA) Grants
7.2.5
Severe Repetitive Loss (SRL) Grants
7.2.6
Determining Cost Effectiveness
7.2.7
The Proposal Process
7.2.8
The Rating Process
7.2.9
The Selection Process
7.2.10 The Appeals Process
Program Management Capability
7.3.1
Administration
7.3.2
Environmental Review and Benefit‐Cost Analyses
7.3.3
Quarterly Progress Reporting
7.3.4
Enhancements to Previous Local Assistance Monitoring Process
7.3.5
Monitoring of Local Assistance
7.3.6
Mitigation Activities Completion and Closeout
Assessment of Mitigation Actions
7.4.1
State Mitigation Assessment Review Team (SMART) System
7.4.2
California Vital Infrastructure Vulnerability Assessment
Effective Use of Available Mitigation Funding
Commitment to a Comprehensive Mitigation Program
7.6.1
Formalizing the Comprehensive Mitigation Program
7.6.2
Implementing the Comprehensive Mitigation Program
Monitoring, Evaluating and Updating the SHMP
7.7.1
Monitoring the SHMP
7.7.2
Evaluating the SHMP
7.7.3
Monitoring Hazard Mitigation Projects
7.7.4
Systematic Plan Revision
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Expanded Role of the SHMT

7.1 INTEGRATION WITH OTHER PLANNING INITIATIVES
Under FEMA guidance for Enhanced Plans 44 CFR Section 201.5(b)(1), a state must detail how its plan is
specifically integrated into other state, regional, and FEMA initiatives providing primary guidance for
mitigation‐related activities. Examples include integrating hazard mitigation actions and priorities with
those of other state plans, passing laws and regulations mandating such integration, and/or working with
regional planning authorities and councils of government.
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Chapter 2 of the 2013 SHMP identifies state mitigation goals and objectives, identifies state funding
priorities, and addresses local mitigation planning goals and objectives as well as integration of state and
local mitigation efforts.
Chapter 3 presents a general legal, institutional, and policy framework facilitating advances in integrating
mitigation practice in California. It describes state mitigation strategies that emphasize horizontal
coordination between state agencies and the private sector, as well as vertical coordination among federal,
state, and local agencies.
Chapter 4 examines the complex relationships involving California’s disaster history, growth factors
exacerbating hazards and risk, development trends, vulnerable populations and new statewide climate
change mitigation and adaptation planning initiatives. Notably, the Global Warming Solutions Act of 2006
and the California Climate Adaptation Strategy of 2009 integrate hazard mitigation planning with statewide
greenhouse gas mitigation and climate change adaptation environmental initiatives.
Chapters 5 and 6 review in detail multiple statewide, regional, and local hazard mitigation programs,
strategies, and projects addressing specific natural hazards. Chapter 5 focuses on plans and projects aimed
toward mitigating earthquake, flood, and wildfire hazards, risks, and vulnerabilities. Chapter 6 describes
mitigation initiatives geared toward reducing losses from secondary hazards, such as levee failure,
landslides, tsunamis, and climate change impacts, as well as other more technological hazards such as dam
failure and hazardous materials releases.
Chapter 7 directly addresses the issue of integration with other planning initiatives by providing information
on multiple dimensions—legislative, policy, institutional, content, functional, and financial — and offering
examples of how these dimensions are being manifested in day‐to‐day action.

7.1.1 SHMP INTEGRATION WITH EMERGENCY MANAGEMENT
As pointed out in other chapters, the SHMP plays a fundamental role in comprehensive, integrated
emergency management in California. Among other things, it identifies and analyzes the consequences of
the risks associated with human‐caused and natural hazards, together with vulnerabilities of people and
property associated with such risks, and mitigation programs devised to lessen their impact. Timely and
effective hazard mitigation has multiple benefits, including the following:









Minimizes deaths, injuries, and other negative disaster impacts on the public
Reduces disaster losses to property, facilities, and infrastructure
Minimizes negative impacts on the environment and economic condition of the state
Lessens the work of emergency responders
Assures greater continuity of government operations, including continued delivery of services
Creates conditions by which recovery can happen more quickly and be less costly
Heightens public confidence in the jurisdiction’s governance
Lowers the overall costs of response and recovery

The 2013 SHMP identifies these benefits as an integral part of its various chapters, providing detailed
evidence of the value of reducing specific hazards, risks, and vulnerabilities to achieve such benefits. Such
benefits are reflected in the SHMP goals in Chapter 2, strategies and action in Chapter 3, risk assessment
overview in Chapter 4, evaluation of primary and other hazards and their mitigation in Chapters 5 and 6,
and the description of California’s comprehensive mitigation program management in Chapter 7.

Accreditation by the Emergency Management Accreditation Program
The 2013 SHMP has been prepared in a manner meeting contemporary nationwide standards for
integration of hazard mitigation with other phases of emergency management, including preparedness,
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response, and recovery. On April 13, 2012, California’s emergency management program was granted full
accreditation by the Emergency Management Accreditation Program (EMAP) and formal notification was
sent from EMAP to Governor Brown. EMAP is a voluntary, standards‐based, peer‐reviewed assessment and
accreditation process for government programs throughout the country. Accreditation is a means of
demonstrating that a program meets national professional standards for emergency management.
For more information regarding EMAP visit: http://www.emaponline.org/

7.1.2 LEGISLATIVE AND POLICY INTEGRATION
As noted previously in Chapters 2 and 3, a substantial body of state law dealing with hazards has grown
over the past several decades. Crafted over several decades in response to a succession of disasters (see
Chapter 3, Section 3.1 and Annex 2, Guide to California Hazard Mitigation Laws, Policies and Institutions),
legislation has been largely incremental, addressing specific issues perceived as problems in response to
disasters. This body of law is being knit together into an integrated structure through annual legislative
review and action.
Incremental adjustment is the general process used by the California legislature and the executive branch
to address state issues. Mitigation planning and policy, therefore, follow state practice. This process was
enhanced by disaster events taking place elsewhere. For example, Hurricane Katrina in 2005 raised the
visibility of potential levee failure in the San Francisco‐San Joaquin‐Sacramento Area Delta region,
stimulating passage by California voters of $4.9 billion in Delta levee strengthening bonds in November
2006. Similarly, the 2005 Southeast Asian tsunami led to publication of California tsunami run‐up mapping
and modeling in 2009. The importance of new tsunami mapping is reinforced by the Great East Japan
(Tohoku) earthquake and tsunami in March 2011.
Examples of legislative and executive level integration of mitigation have included state‐local and public‐
private sector integration initiatives. Assembly Bill 2140, passed by the California Legislature in 2006,
integrates hazard mitigation policy at the state and local levels by providing financial incentives for cities
and counties to adopt LHMPs as part of their local general plan safety elements, separately required under
California law and covering similar subject matter. Another tool for an integrated state strategy is Governor
Schwarzenegger’s 2006 Executive Order S‐04‐06 directing state agencies to develop stronger public‐private
partnerships for disaster mitigation, preparedness, and emergency services.

7.1.3 INSTITUTIONAL INTEGRATION
Parallel to this general movement toward formal integration was enhancement of state‐level coordination
through expansion of the State Hazard Mitigation Team (SHMT). With the revision of the 2013 SHMP, the
SHMT has grown to over 80 agencies and organizations, and includes representatives of city and county
associations as well as the private sector. The SHMT has been involved at every significant step of 2013
SHMP preparation, including provision of update information and review of the goals and objectives of the
state mitigation strategies. Utilization of materials provided by member agencies reflects substantial
integration of state mitigation policy under SHMP Goal 4 (see Chapter 2).
Progress in substantive horizontal coordination is particularly exemplified through formation and operation
of three strategic working groups and the GIS Technical Advisory Working Committee (GIS TAWC).
Comprised of one dozen or more volunteers from participating organizations, these groups met during the
fall of 2009 to work out critical issues, including cross‐sector communication, mitigation progress
monitoring, and land use mitigation, as well as development of a GIS website to aid LHMP development.
For information on findings and recommendations of the SHMT strategic work groups and GIS TAWC, see
Chapter 3. For a comprehensive profile of functions, hazard mitigation responsibilities and enabling laws
guiding SHMT organizations, see Appendix S.
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Integration of California state efforts is an ongoing process. In 1991, integration was strengthened by
Governor’s Executive Order W‐9‐91, which authorized the Director of OES, to assign specific emergency
functions to state agencies through administrative orders. These orders were subsequently updated to
require agencies to establish hazard mitigation as an integral element in program delivery.
For example, the Department of Water Resources (DWR) 2006 FloodSAFE initiative has three goals: 1)
reduce flood risk to Californians, their homes and properties; 2) develop a sustainable flood management
system; and 3) reduce the consequences of floods when they do occur. These goals reinforce the goals of
this SHMP.
Augmenting horizontal integration are various agency programs and actions demonstrating vertical
integration. For example, in response to passage of AB 162 (2007), which requires inclusion of floodplain
mapping in various elements of local general plans, DWR published in 2010 a user guidebook for local
governments, reinforcing state and local floodplain management linkages. AB 162 and SB 5 (2007) directed
cities and counties to integrate flood hazards into general plans statewide and also required local general
plans in the Central Valley to be revised to be consistent with the Central Valley Flood Protection Plan,
adopted in 2012. Additionally, SB 1241 (2012) directs counties in CAL FIRE’S State Responsibility Areas (SRA)
and Very High Fire Hazard Severity Zones to take special precautionary measures related to wildfire hazards
and threats.
It is important to note that each agency on the SHMT represents a potential link between state and local
government. Most agencies have long‐established relationships with first responders, city managers,
county administrative officers, and other local government entities, such as the Delta Protection
Commission (www.delta.ca.gov). Examples of such vertical coordination include 1) CAL FIRE administration
of the vegetation management program, which involves private property owner participation and volunteer
Fire Safe Council support; and 2) Department of Water Resources administration of flood mitigation
assistance activities.

7.1.4 CONTENT INTEGRATION
Progress has been made in integrating the content of mitigation planning during the 2013 SHMP
preparation. This substantially reinforces the preceding history of policy and institutional integration. With
appropriate adjustments, the 2013 SHMP goals and objectives are parallel to the 2007 and 2010 efforts.
These goals continue to reflect the state’s vision of safety for the citizens, reduction in property loss,
attention to the environment, and integration of efforts among a broad‐based set of mission‐driven
agencies.
Content integration is reinforced by process integration through consolidation of the former Governor’s
Office of Emergency Services (OES) and the Office of Homeland Security (OHS). Cal OES has strengthened
its role as a coordinator among agencies in regards to mitigation as well as preparedness, response, and
recovery programs and linkages. It is seen by other agencies as a focal point for coordination as they
implement their mitigation missions and responsibilities. For example, the Governor’s Office of Planning
and Research looks to Cal OES for information it needs to provide mitigation planning guidance to the 482
cities and 58 counties in California.
The updated GIS‐based maps in Chapters 4 through 6 provide a valuable tool for reexamination of
mitigation strategies and priorities in the future, opening the door of technology to 21st century mitigation
planning in California and, for the first time, examining the interrelationships among the primary impact
hazards of earthquakes, floods, and wildfires within California’s regions. MyPlan is an excellent example of
integrating GIS information from several state agencies and offering it to local governments through the
internet to use in multi‐hazard planning.
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7.1.5 FUNCTIONAL INTEGRATION
The 2013 SHMP includes editorial attention to the multiple links between mitigation and emergency
preparedness planning. For example, in Chapter 3 the relationship of the SHMP to emergency management
planning is discussed in Section 3.1.2. Additionally, the Chapter 5 GIS‐based risk assessment is incorporated
by reference in the State Emergency Plan (SEP).
Examination of 436 FEMA‐approved, locally adopted LHMPs in the 2007 SHMP pointed out that 34 percent
of LHMPs used the STAPLE/E method from FEMA guidance and 38 percent directly or indirectly linked
mitigation planning to local general plans. The most recent review has found that original findings from the
2007 SHMP are still valid (see Annex 4, California Local Hazard Mitigation Plan Status Report).

7.1.6 FINANCIAL INTEGRATION
Funding for mitigation planning and projects in California comes from a variety of sources. The diversity of
funding sources provides stability and continuity to projects and lessens the downside of single source
funding. The following are examples of the scope and variety of funding that occurs at the state level.
The FEMA mitigation grant programs have provided support for over 155 LHMPs (single‐ and multiple‐
agency plans). The major bridge retrofit (seismic safety) and levee improvement (seismic and flood)
programs are bond‐supported. Educational programs of the California Seismic Safety Commission are
funded through fees on insurance policies and an insurance settlement derived from the Northridge
Earthquake. Special funds and the state general fund provide support for various other legislatively
mandated programs. The California Earthquake Authority is funded through insurance policy premiums.
The work of the California Utilities Emergency Association (CUEA) is membership‐supported.
An important example of financial integration of mitigation planning was passage of Assembly Bill 2140
(2007), mentioned previously. This bill provides incentives for LHMP preparation by authorizing cities and
counties to adopt an LHMP as part of their general plan safety elements. This authorizes the California
legislature to provide to such cities and counties a state share of costs exceeding 75 percent of total state‐
eligible post‐disaster costs under the California Disaster Assistance Act. It also requires Cal OES to give
future priority to assistance to local jurisdictions without an LHMP to prepare and adopt one.

7.2 PROJECT IMPLEMENTATION CAPABILITY
The Enhanced Plan must document the state’s project implementation capability, identifying and
demonstrating the ability to implement the plan 44 CFR Section 201.5(b)(2)(i) and (ii)), including:



Established eligibility criteria for multi‐hazard mitigation measures
A system to determine the cost effectiveness of mitigation measures, consistent with OMB Circular A‐
94, Guidelines and Discount Rates for Benefit‐Cost Analysis of Federal Programs and to rank the
measures according to the state’s eligibility criteria

The Cal OES Hazard Mitigation Grants (HMG) Branch administers the following federal hazard mitigation
grant programs, each of which is addressed in this section:





Hazard Mitigation Grant Program (HMGP)
Pre‐Disaster Mitigation (PDM)
Legislative Pre‐Disaster Mitigation (LPDM)
Flood Mitigation Assistance (FMA)
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Severe Repetitive Loss (SRL) (On July 6, 2012, President Obama signed the Biggert‐Waters Flood
Insurance Reform Act of 2012, which combined the SRL funding into the FMA program, and created a
combined National Flood Mitigation Fund.)

7.2.1 HAZARD MITIGATION GRANT PROGRAM (HMGP)
The Hazard Mitigation Grant Program (HMGP) is authorized by Section 404 of the Robert T. Stafford
Disaster Relief and Emergency Assistance Act, as amended (the Stafford Act), Title 42, United States Code
(U.S.C.) 5170c. The key purpose of HMGP is to ensure that the opportunity to take critical mitigation
measures to reduce the risk of loss of life and property from future disasters is not lost during the
reconstruction process following a disaster. HMGP is available, when authorized under a Presidential major
disaster declaration, in the areas of the State requested by the Governor. The amount of HMGP funding
available to the applicant is based upon the estimated total Federal assistance to be provided by FEMA for
disaster recovery under the Presidential major disaster declaration. California is eligible to apply for up to
20% of the cost of recovery for the declared disaster.

Special (5%) Initiative Activities
FEMA has established a special five‐percent initiative policy for the HMGP to fund mitigation activities
selected by the state that may not otherwise comply with all minimum eligibility requirements. These
activities are often difficult to evaluate for cost effectiveness and eligibility. The proposed activities to be
submitted under the five‐percent set‐aside initiative are identified and selected at the discretion of the Cal
OES Director, based on recommendations of the State Hazard Mitigation Officer and in consideration of the
SHMP goals and objectives. Further information concerning this special initiative may be found in Section
7.2.8 and Appendix Q.

7.2.2 PRE‐DISASTER MITIGATION (PDM) GRANTS
The Pre‐Disaster Mitigation (PDM) Program is authorized by Section 203 of the Stafford Act, 42 U.S.C. 5133.
The PDM program is designed to assist States, Territories, Indian Tribal governments, and local communities
with implementation of sustained pre‐disaster natural hazard mitigation programs to reduce overall risk to
the population and structures from future hazard events, while also reducing reliance on Federal funding
from future disasters. Funding for the PDM Program is allocated annually in the federal budget.

7.2.3 LEGISLATIVE PRE‐DISASTER MITIGATION (LPDM) GRANTS
LPDM grants had previously been authorized by a Joint Explanatory Statement in the annual federal
appropriations budget. Although the federal budget no longer designates funds for specific projects,
several projects previously allocated funds under the LPDM grant program are still in process. Funds
awarded through the LPDM are applied toward the appropriation for the designated fiscal year. Proposed
activities must be in conformance with the PDM eligibility criteria defined in the HMA Unified Guidance. All
projects must be cost‐effective.

7.2.4 FLOOD MITIGATION ASSISTANCE (FMA) GRANTS
The Flood Mitigation Assistance (FMA) Program was authorized by Section 1366 of the National Flood
Insurance Act of 1968, as amended (NFIA), 42 U.S.C. 4104c, with the goal of reducing or eliminating claims
under the National Flood Insurance Program (NFIP).

7.2.5 SEVERE REPETITIVE LOSS (SRL) GRANTS
The Severe Repetitive Loss (SRL) Program was authorized by Section 1361A of the NFIA, 42 U.S.C. 4102a,
with the goal of reducing flood damages to residential properties that have experienced severe repetitive
losses under flood insurance coverage. These reductions in damages are intended to result in the greatest
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savings to the National Flood Insurance Fund (NFIF) in the shortest period of time. The State Hazard
Mitigation Officer has appointed an SRL point‐of‐contact person who has created an account on Data
Exchange, the Repetitive Loss Database. Cal OES has contacted communities with SRL properties informing
them of the availability of the SRL program and providing guidance regarding requirements. The state
coordinates with the communities with the most Severe Repetitive Loss properties to encourage them to
develop and update their Local Hazard Mitigation Plans (LHMPs). The identified communities are given
preference in the award of flood project and/or planning grants (See Appendix Q).
On July 6, 2012, President Obama signed the Biggert‐Waters Flood Insurance Reform Act of 2012, which
combined the SRL funding into the FMA program, and created a combined National Flood Mitigation Fund.
The PDM, FMA and SRL programs are subject to the availability of appropriation funding, as well as any
program specific directive or restriction made with respect to such funds.
California is actively pursuing Severe Repetitive Loss projects as evidenced by funding issued over the last
three years (see Section 7.5, Table 7.F for grant distribution information). Between 2010 and 2012, SRL
grants were issued to both Sonoma County and Monterey County. Both counties are included in
California’s top ten list of repetitive loss counties (see Appendix P for complete list).

7.2.6 DETERMINING COST EFFECTIVENESS
All hazard mitigation applications must be cost‐effective to meet FEMA submission requirements. Proposed
activities must meet the criteria described in OMB Circular A‐94 Guidelines. Cal OES uses the FEMA
Mitigation Benefit‐Cost Analysis (BCA) Toolkit, which incorporates the discount rate and present‐day value
in the benefit‐cost ratio calculations. Cal OES provides benefit‐cost training to potential applicants as part of
the application workshops which allows the applicants to perform their own analyses. Cal OES staff reviews
the analyses for the credibility of data used to determine the benefit‐cost ratio and provides necessary
assistance to the applicant.

7.2.7 THE PROPOSAL PROCESS
Prior to 2011, Cal OES conducted a separate competitive review of applications each time funds became
available for any of the HMA Programs. In 2011, information was received through a FEMA sponsored
conference that the average cost of developing and processing a hazard mitigation application was
estimated to be in excess of $20,000.
Subsequent research revealed that between 2008 and 2011, Cal OES had received over 160 project
applications that had not been selected through the competitive process for further review and funding by
FEMA. This led to a realization that a substantial amount of time, effort, and expense (exceeding
$3,200,000) had been spent on applications that were not utilized. During 2011 and 2012, the Cal OES
HMG Division streamlined the application process to allow interested parties to propose hazard mitigation
activities in a single standardized process for all hazard mitigation grant programs without the expense of
developing a full application.
This new process uses the electronic Notice of Interest (NOI) process previously used to determine
eligibility, and expands the use of that process to competitively rate the fundamental nature of the
proposed hazard mitigation activity. Interested parties can propose concepts for hazard mitigation
activities online through an open continual process without the need of expending the time, effort and
expense of developing a full application until their proposed concept is selected for application
development. This prevents interested parties from wasting valuable resources on the development of full
applications that are not selected through a competitive process. Once an interested party submits an NOI
proposing a hazard mitigation activity, that NOI is rated by a team of three raters with expertise in hazard
mitigation. The hazards discussion required as part of the NOI must show use of and consistency with Cal
OES's MyPlan Internet Map service in defining and assessing hazards and related vulnerabilities.
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Subsequent to the rating process, bonus points are awarded for flood project or planning activities
addressing areas containing SRL properties (See Appendix Q). The NOI is then ranked on statewide lists by
County, type of hazard addressed, and type of mitigation activity. Once the NOI has been rated and ranked,
it never has to be submitted again.
When funding becomes available through any of the programs listed above, proposed activities are selected
for application development based on the highest ranked NOIs in comparison with the specific priorities
and criteria of the program that has available funding. This process is depicted in Chart 7.B and is described
in detail in the following sections. This new process was originally announced in a letter dated August 15,
2012, which was sent via email to all Interested Parties for HMA grant programs, and was subsequently
posted to the Cal OES website. Complete information on this process is available to the public on the Cal
OES website at http://www.calema.ca.gov/HazardMitigation/Pages/Hazard‐Mitigation‐Assistance.aspx.
Since that time, this new process has been demonstrated in numerous presentations conducted throughout
the State, including conferences sponsored by FEMA; the Floodplain Managers Association; the California
Department of Water Resources; the California Emergency Services Association; the Governor’s Office of
Planning and Research; the California Specialized Training Institute; and Congressman Ed Royce. In
addition, when Cal OES receives notification that FEMA has approved a Local Hazard Mitigation Plan, it
forwards a statement notifying the local planners of eligibility to apply for funding.

7.2.8 THE RATING PROCESS
There are three distinct types of NOI’s listed below. All three NOI types use the same NOI form. The three
types of NOI are explained below. The rating criteria are displayed in Appendix Q:
1.
2.
3.

The project NOI rating process
The Special (5%) Initiative NOI rating process
The planning NOI rating process

Project NOI Rating
All Project NOIs received are reviewed by Cal OES staff to confirm the applicant and project eligibility.
Eligible applicants include State and local governments, special districts, public colleges and universities,
and private nonprofit organizations designated in the Code of Federal Regulations (CFR) 44 Section
206.434(a) in all jurisdictions in California. Information on eligible activities may be found in the FEMA
Unified HMA Guidance. An email is sent to the subapplicants notifying them of the results of the eligibility
review.

Special (5%) Initiative NOI Rating
The Special Initiative, also known as the Five Percent (5%) Initiative is authorized under a special provision
of the Hazard Mitigation Grant Program (HMGP) specified under Part IX, A.11 of the 2013 FEMA Unified
HMA Guidance (page 84). This provision allows Cal OES to use up to 5% of the funds available under a
HMGP grant for projects that would not otherwise meet the eligibility criteria of a local HMGP project.
Hazard mitigation activities proposed in an NOI which meet these criteria are rated with the same
procedures described for Project NOIs, but using special criteria displayed in the rating form (See Appendix
Q).

Planning NOI Rating
Hazard mitigation planning activities proposed in an NOI are rated with the same procedures described for
Project NOIs, but using special criteria.
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For a detailed discussion of the Project NOI, the Special (5%) Initiative NOI and the Planning NOI Rating
processes, go to Appendix Q.

7.2.9 THE SELECTION PROCESS
Once rated, the NOI is ranked on statewide lists by County, type of hazard, and activity type (e.g. local
project, special initiative, or planning activity). Those lists serve as a demonstration of the prioritized
hazard mitigation needs of the State of California. Once an NOI is ranked on those lists, it will remain on the
lists until it is either selected for application development or withdrawn by the applicant.
When funding becomes available, the ranked list of NOIs is considered for the available funding with
respect to the specific eligibility criteria and requirements of the specific program providing the funding.
The highest ranked NOIs meeting the basic eligibility criteria are reviewed to ensure that they meet all
federal and state criteria for the specific funds available, and that they are consistent with the State
mitigation priorities. Recommendations will then be made to the Governor’s Authorized Representative
(GAR) based on the highest ranked activities meeting the criteria along with other strategic criteria (such as
geographic location and program priorities).
As an example: a selection process for HMGP funding may recommend the highest ranked activities located
in the counties that suffered the greatest damages as a result of the declared disaster; whereas the
selection process for FMA funding may recommend the highest ranked activities that will protect properties
insured under the National Flood Insurance Program. Potential applicants with mitigation activities
selected for application development are notified by letter and invited to develop a full application non‐
competitively. Cal OES staff are assigned to assist in the development of the application to the extent
feasible. A public announcement of the selected activities is posted on the Cal OES website along with
appeal guidelines for those not selected. Those NOIs not selected for application development remain on
the state lists for later consideration as other funding sources become available.

(Continued on next page)
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Table 7.A: Hazard Mitigation Grants 2013 Application Process
1
2
3
4
5
6
7

8

9

10
11

12

New Application Steps
The new application process for Hazard Mitigation grants is open indefinitely for continuous filing of a
Notice of Interest (NOI) proposing hazard mitigation projects or planning activities.
Potential applicants may download the NOI Announcement Letter and the NOI Instructions from the
Cal OES website at http://www.calema.ca.gov/HazardMitigation/Pages/Hazard‐Mitigation‐
Assistance.aspx.
Potential applicants may complete the NOI form online and submit it electronically.
The NOI is reviewed by Cal OES to confirm the eligibility of the applicant and the project and to
confirm that the NOI has not been previously rated and ranked.
An email is sent to the applicant providing notification of the results of the initial review.
The NOIs are reviewed and scored by a team of three hazard mitigation experts.
The scores of the three raters are averaged for each NOI. Subsequent to the rating process, bonus
points are awarded to NOIs proposing flood project or planning activities addressing areas containing
SRL properties (see Appendix Q). The final score is entered into a database which ranks the NOIs by
score in categories by County, by hazard type, and by activity type.
An email is sent to the applicant providing notification of the results of the rating process. The ranked
lists are available for public viewing on the Cal OES website.
When funds become available, applicants are selected from the list based on the ranked score in
conjunction with other strategic criteria such as geographical location and the programmatic priorities
of the funding source. More applicants are selected than can be funded in order to allow for attrition
during the development process.
A public notice is posted on the Cal OES website announcing the projects selected for application
development along with instructions for appealing this decision.
Selected applicants are sent a letter inviting them to develop an application and are assigned an
Emergency Services Coordinator (ESC) for assistance. The ESC works with the applicant to ensure that
the application is developed in accordance with Cal OES standards.
Once the application meets the Cal OES standards, it is submitted to FEMA for funding, or is held
pending the availability of additional funds. FEMA conducts further reviews, including environmental
and historic preservation reviews, and obligates funds once the application is finally approved.

7.2.10 THE APPEALS PROCESS
Appeal Guidelines are posted on the Cal OES website. The purpose of these guidelines is to provide a
process for resolution of disputes between a potential grant applicant and the Cal OES concerning a
decision not to select a plan or project for application development. The only Cal OES actions subject to
appeal are the decisions not to select a potential applicant’s plan or project for application development in
connection with a competitive review of a Notice of Interest (NOI). An Appellant must have standing to
appeal; i.e., the appeal must demonstrate that the appellant is directly affected by the selection decision
and identify grounds for appeal.
The averaged rated score of the NOI does not constitute grounds, and is not subject to appeal. The appeal
must show that (a) Cal OES procedures, criteria or priorities (as announced with the selection decisions)
were not followed with respect to the appellant in making the selection decision regarding the Appellant’s
NOI; AND (b) this failure constitutes a sufficiently substantial error to justify a change in the selection
decision. The only remedy available under this appeals process is for an Appellant to be selected for
application development. Selection for application development does not guarantee funding.
To review the Appeal Guidelines, visit: http://www.calema.ca.gov/HazardMitigation/Pages/Hazard‐
Mitigation‐Assistance.aspx
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7.3 PROGRAM MANAGEMENT CAPABILITY
The Enhanced Plan must demonstrate that the state has the capability to effectively manage all mitigation
grant programs and provide a record of the following [DMA 2000, Section 201.5(b)(2)(iii A‐D)]:





Meeting all mitigation grant application time frames and submitting complete, technically feasible, and
eligible proposed activities applications with appropriate supporting documentation
Preparing and submitting accurate environmental information and benefit‐cost analyses.
Submitting complete and accurate quarterly progress and financial reports on time
Completing all mitigation grant activities, including financial reconciliation, within established
performance periods.

The Governor of the State of California has designated Cal OES as the State Administrative Agency for the
implementation of FEMA funding, including funds available through the various Hazard Mitigation
Assistance (HMA) grant programs. In addition, Cal OES serves as the State Administrative Agency for
numerous other federal grant programs administered by the Department of Homeland Security; the Bureau
of Justice Assistance; the Violence Against Women Grant Office; the Department of Health and Human
Services; the National Institute of Justice and other federal funding agencies. In order to competently
administer these federal grant programs, Cal OES has established an extensive infrastructure for the
support of grants administration.
This infrastructure includes a very large contingent of full time professional staff dedicated to the review,
approval, processing, oversight, monitoring and payment of federal grants and subgrants to state and local
agencies for the implementation of the federal and state programs. Within this larger infrastructure, Cal
OES has organized the Office of Grants Management, which administers more than 70 separate grant
programs to more than 1,400 grant recipients. There are several different organizational units within the
Office of Grants Management, including the Hazard Mitigation Grants (HMG) Division (see Chart 7.A). The
HMG Division is responsible for the programmatic oversight of the HMA grant programs in collaboration
with FEMA, state and local partners and stakeholders. It fulfills this responsibility through the processes
discussed in the following sections.

7.3.1 ADMINISTRATION
The HMG Division has successfully administered the HMA grants for more than twenty years, and has a
successful record of meeting mitigation grant application time frames and submitting complete, technically
feasible, and eligible proposed activity applications with appropriate supporting documentation. Over the
past three years, the HMG Division has established 87 new hazard mitigation project and planning grants in
38 counties utilizing more than $42 million in federal funds. The functions of the Hazard Mitigation Grants
Division include:




Working with communities to develop appropriate grant applications for the HMA Grant Programs;
Administer Active Grants
Closeout Completed Grants

Chart 7.A presents the two branches of Cal OES’s Hazard Mitigation: planning and grants.
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Chart 7.A: Cal OES Hazard Mitigation Program Organization

Source: Cal OES
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7.3.1.1 THE APPLICATION DEVELOPMENT PROCESS
When federal funding becomes available from any of the HMA Grant Programs, the HMG Division selects
project and planning activities for application development using the project selection process described in
Sections 7.2.7 through 7.2.10 and depicted in Chart 7.B. Within this section, the terms “applicant” and
“application” are used in a broad sense to refer to the “subapplicant” and the “subapplication”.
Once a project or planning activity is selected for application development, the applicant is contacted to
ensure that they are still interested in developing the application, and are sent a formal letter of invitation
to develop an application non‐competitively. An Emergency Services Coordinator (ESC) is assigned to work
with the applicant on the development of the application, and subsequently sends them information on the
specific program that the application is for (e.g. HMGP, PDM, or FMA) as well as the necessary forms and
instructions. The applicant is instructed to submit the Benefit Cost Analysis (BCA) as the first step in the
development of a project application, and is advised that the BCA must demonstrate a Benefit Cost Ratio
(BCR) of 1.0 or greater in order for the application to be eligible. The ESC assists the applicant on the BCA as
necessary and reviews the submitted BCA to ensure that it was completed correctly.
If the applicant is unable to achieve a qualifying BCR, they are informed that their project is not eligible, and
are advised not to expend any further effort or cost. Another project is then invited to develop an
application in its place. Once the applicant has submitted a qualifying BCA, the ESC continues to work with
the applicant on the development of the application by reviewing draft portions of the application as it is
developed and providing suggestions for improvement. The ESC is equipped with detailed checklists that
facilitate the review of the applications. Once the application has achieved a satisfactory review, it is either
submitted to FEMA for funding or held pending the availability of funds. Those applications held pending
the availability of funds have priority over the development of new applications when funds become
available.
Once an application is submitted to FEMA for funding, the HMG Division coordinates with the applicant and
FEMA to provide any additional information necessary for FEMA to approve the application and obligate
the funds, including the Environmental Review and verification of the Benefit Cost Analysis (see Section
7.3.2).
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Chart 7.B: State of California Mitigation Grant Application Development Process

Source: Cal OES
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7.3.1.2 THE GRANT ADMINISTRATION PROCESS
Once funds have been obligated for a grant by FEMA, the HMG Division establishes a Grant Award
Agreement between Cal OES and the grantee, and administers that grant in accordance with the Grant
Administration Procedures posted on the Cal OES website, along with applicable provisions of the FEMA
Hazard Mitigation Assistance Unified Guidance and Title 44 of the Code of Federal Regulations. Each grant
is assigned an Emergency Services Coordinator to provide assistance to the grantee and provide oversight
on the implementation of the grant. All grant information is managed by the Mitigation Grants
Management (MGM) Lotus Notes database. The MGM database includes the following information for all
grants:








Executive Summary
Applicant Information
Project Information
Application Review
Project Monitoring
Financial
Closeout Information

All grantees are required to report project status on a quarterly basis (see Section 7.3.3). The HMG Division
has dedicated an Associate Governmental Program Analyst (AGPA) position to maintain the programmatic
and financial information in the MGM database, and an AGPA position to coordinate the Closeout Process.
In addition, the HMG Division coordinates with the Cal OES Grants Monitoring Branch to ensure that grants
are implemented in compliance with federal and state laws and regulations (see Section 7.3.5).

7.3.1.3 THE GRANT CLOSEOUT PROCESS
Once a grant project or planning activity has been completed, the HMG Division coordinates the process of
closing that grant, as described in Section 7.3.6.

7.3.2 ENVIRONMENTAL REVIEW AND BENEFIT‐COST ANALYSES
The State of California ensures that all applicants have provided all required environmental information and
benefit‐cost analyses including required documentation for all data sources and thorough description of
calculations and assumptions. This information is recorded in the MGM database and used in the tracking,
monitoring, and closeout of mitigation activities.
Cal OES relies on the staff of FEMA Region IX to conduct environmental reviews for construction projects
seeking hazard mitigation grant funding from the HMA program. Before FEMA approval of a hazard
mitigation grant, the project activities must comply with all applicable federal, state, and local codes and
standards including the California Environmental Quality Act and the National Environmental Policy Act (PL
91‐190, as amended).

7.3.3 QUARTERLY PROGRESS REPORTING
The State of California submits complete and accurate quarterly progress and financial reports on time.
Quarterly reports based on measurable outcomes are generated by the grantee and reported to Cal OES.
Cal OES compiles the reports, assesses the programmatic and financial components, and then enters the
information into a database before sending the reports to FEMA. The reports include:




Percentage completion of the project
Progress on milestones identified in the original schedule
Overall assessment of the schedule
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Adherence to budget (including over‐ and under‐reporting)

If grantees do not submit timely and accurate quarterly reports or the reports indicate problems associated
with the above components, Cal OES suspends payments pending resolution.
On the following pages, Map 7.A shows FEMA‐funded hazard mitigation projects approved for the following
years: 1988 through 2000, 2001 through 2003, 2004 through 2006, 2007 through 2010, and 2010 through
2012. Map 7.B and Map 7.C show FEMA‐funded hazard mitigation projects in the San Francisco Bay Area
and Los Angeles Area in relation to relative vulnerability to all hazards.

7.3.4 ENHANCEMENTS TO PREVIOUS LOCAL ASSISTANCE MONITORING PROCESS
The HMG Division provides oversight of individual grants to monitor the progress of the project, ensure the
timely and accurate reporting of fiscal and programmatic data, and assist the grant recipient with the
administrative complexities of managing the grant. This process includes site visits with project personnel
to review the progress of the project and discuss the implementation of the grant. In 2010, the HMG
Division standardized the reporting procedures to capture information resulting from the site visits. The
resulting Site Visit Report form (see example in Appendix Q) is designed to capture information on all of the
following:







Identifying information on the grant visited
The identity of the person conducting the site visit
The purpose of the site visit
The project personnel involved in the site visit
A narrative description of the site visit
The outcomes of the site visit

Between 2010 and 2012, the HMG Division conducted 66 site visits of local hazard mitigation projects. All
of these visits are documented in Site Visit Reports, reviewed and approved by management, retained in
the files of Cal OES, and available to the public upon request.
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MAP 7.A: FEMA‐Funded Hazard Mitigation Grant Projects

As shown in Map 7.A, Cal OES is tracking mitigation grant projects geographically by geocoding each
location for ease of reference. (Online or download viewers can zoom in for a closer view of the information
on this map.)
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MAP 7.B: FEMA‐Funded Hazard Mitigation Grant Projects – Greater San Francisco Bay Area

MAP 7.C: FEMA Funded Hazard Mitigation Grant Projects – Greater Los Angeles Area

Map 7.B and Map 7.C indicate clusters of hazard mitigation projects in and around the Los Angeles area and
San Francisco Bay Area, demonstrating that Cal OES is investing in mitigation projects within high‐risk and
high‐vulnerability areas. For GIS maps showing the distribution of hazard mitigation projects in relation to
the primary hazards, see Chapter 5, Sections 5.2 through 5.4.
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7.3.5 MONITORING OF LOCAL ASSISTANCE
In addition to the programmatic oversight and site visits conducted by the HMG Division, the Cal OES Grants
Monitoring Branch monitors grantee compliance with the terms of the Grant Award Agreement and with
federal and state laws and regulations. This unit is composed of a branch chief, two unit supervisors, and
approximately ten grant monitors. The unit continually conducts desk audits, procedure surveys and field
monitoring visits of randomly selected grant projects. For each grant selected, a Cal OES grant monitor may
visit with local officials and conduct a field review. From this review, a report is generated that identifies
any areas of non‐compliance and calls for corrective action. The grantee must then generate a Corrective
Action Plan to be approved and monitored by Cal OES.

7.3.6 MITIGATION ACTIVITIES COMPLETION AND CLOSEOUT
The State of California completes all mitigation grant activities, including financial reconciliation, within
established performance periods. This information is tracked and managed in the Mitigation Grant
Management database and Cal OES financial ledger systems. The Hazard Mitigation Grants Division is
responsible for the HMA grant closeout procedures. From 2010 through 2012 Cal OES successfully
disbursed and closed out HMA grants worth approximately $188,600,000. No SRL subgrants were closed as
of December 2012.
The closeout procedures are similar for all mitigation grant programs and are initiated when 1) the grantee
informs Cal OES that they have completed their project, or 2) the performance period for the grant will
soon expire. As part of the closeout procedures, the grantee is required to submit a final Request for
Advance or Reimbursement of Funds form and closeout documentation. The grantee may receive a
closeout letter during the project monitoring phase if, through the quarterly report, it is determined that
the project appears to be ready for closeout.
For each grant program, the HMG Branch ensures that quarterly reports and closeout documents are
submitted on time. As part of their closeout process, grantees are required to submit “Accomplishment
Reports” that describe the proposed activities’ completion and expenditures per the budget. The HMG
Branch reviews these for accuracy and completeness as part of the closeout process. In addition, the HMG
Branch may conduct site inspections and request audits. More information on close out procedures is
included in Appendix Q.

7.4 ASSESSMENT OF MITIGATION ACTIONS
The Enhanced Plan must document the system and strategy by which the state conducts an assessment of
completed mitigation actions and includes a record of the effectiveness (actual cost avoidance) of each
mitigation action (DMA 2000, Section 201.5(b)(2)(iv)). The state must describe how effectiveness of each
completed mitigation action is assessed and what agency or agencies are involved in the assessment, and
indicate the time frame for carrying out this assessment. The state must also describe how it tracks
potential losses avoided for each action taken.
Cal OES maintains the extensive Mitigation Grants Management (MGM) database that contains over 3,000
HMPG, FMA, PDM, LPDM, and SRL project work‐ups, from initial application submittal through project
completion. This database provides information on the scope of the projects, geo‐coded location (100
percent of completed projects), and local contact. The database provides detailed tracking information that
is reviewed on a regular basis by Cal OES Hazard Mitigation staff to assess status and completion of
mitigation projects. This database contains over 940 obligated projects. From 2010 through 2012, 84
obligated projects were added to the database. Digital imaging is beginning to be added to recent projects.
For projects that have been completed, the database is also the beginning point of assessments linked to
loss avoidance.
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By having a record of all applications submitted, Cal OES is able to determine if an applicant has submitted a
proposed project for funding under a previous program. This helps in identifying potential projects for
future funding opportunities. For example, if a project has been determined through the PDM process to be
eligible, an applicant may be contacted and encouraged to apply for an HMGP program. Cal OES staff can
also identify applications that have been denied previously and review any current submittals to determine
if the problem has been corrected. For grant programs starting with DR‐1498, a record of the Notice of
Interest (NOI) is also included.

7.4.1 STATE MITIGATION ASSESSMENT REVIEW TEAM (SMART) SYSTEM
Overview
The state must describe how it records the effectiveness (actual loss avoidance) of previously funded
mitigation projects and how the assessment was completed. In support of this process, Cal OES has
implemented the State Mitigation Assessment Review Team (SMART) loss avoidance tracking system.
In 2005, under FEMA’s direction, the Multihazard Mitigation Council conducted a study to assess the cost‐
effectiveness of natural hazard mitigation and found that it saved an average of $4 for every $1 of
investment (MMC, 2005). However, the study was based on probabilistic hazard events rather than actual
events. Because the cost‐effectiveness of mitigation during actual hazard events is a critical factor in the
decision to continue funding mitigation projects, FEMA developed the loss avoidance study, a methodology
for determining cost‐effectiveness that is based on actual hazard events. The methodology is the product of
numerous studies of flood mitigation projects and the adaptation of loss avoidance concepts to mitigation
projects associated with other types of hazards.
Paralleling the FEMA LAS efforts over the last decade, OES has implemented the State Mitigation
Assessment Review Team (SMART) loss avoidance tracking system. Under the current process, when a
disaster event occurs the OES SMART Coordinator performs an initial analysis based on its Mitigation
Project Management (MGM) database to determine if a state or federal mitigation project has been funded
in the area of the disaster.
The purpose of SMART is to assess mitigation projects completed prior to a disaster after the event to
establish a record of the effectiveness (actual cost avoidance) of the mitigation actions. SMART system
objectives are to assess the outcome of previously funded mitigation projects in a disaster area by 1)
ascertaining loss avoidance performance at a given level of intensity of an event, and 2) identifying
effectiveness of mitigation practices.
SMART was initially described in the 2010 SHMP as operating at two levels: 1) an overall reconnaissance
using GIS to determine locations of mitigation projects completed prior to the disaster, together with
interviews of involved local project administrators to determine general post‐disaster outcomes, and 2)
where practicable, detailed field investigations conducted to determine cost‐effectiveness.
At the second, more intense level loss avoidance effectiveness is assessed by onsite review and
documentation based on the project Benefit Cost Analysis (BCA). Post‐disaster staffing for SMART is
provided by Cal OES‐certified faculty from among the 23 campuses of the California State University (CSU)
system, acting in their role as Disaster Service Workers. Their assistance is available under a joint
Memorandum of Understanding (MOU) between Cal OES and the CSU system.
Through SMART, all completed FEMA‐funded mitigation projects have been geo‐coded with location
coordinates and described with other digital data. The state uses these data to conduct detailed
assessments of mitigation projects and their effectiveness. Thus, all events require Cal OES staff to perform
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an initial MGM database analysis to identify completed mitigation projects in the area and determine
whether a detailed project assessment is needed, yet not all events require activation of detailed project
assessment procedures. The following describes SMART system implementation.

Office Reviews
The SMART process is initiated through an internal office review. The existing MGM data include locations,
project particulars, and local contact people. The Cal OES SMART Coordinator monitors daily situation
reports provided by the California Warning Center for possible flood, fire, and earthquake hazard events.
Depending on the size and type of the event, the SMART Coordinator works with GIS staff to develop maps
of the event zone(s) with an over‐lay of completed, FEMA‐funded hazard mitigation projects using data
from the MGM database that correlate to hazard type. If a project is identified in the event area based on
this analysis, the SMART Coordinator conducts a telephone questionnaire with a representative of the
jurisdiction that initiated the project. If the project is deemed affected by the hazard event, or proved
effective in preventing damages, it becomes eligible for a detailed field assessment. The office review
process is documented in the SMART Coordinators Manual developed in partnership with California
Polytechnic State University (Cal Poly) and the SMART Coordinator.
Map 7.D shows the locations of flood hazard mitigation projects within the counties affected by the 2010
December Storm (disaster number DR‐1952). (Online or download viewers can zoom in for a closer view of
the information on this map.)
MAP 7.D: Hazard Mitigation Grant Projects near 2010 December Storms
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Detailed Project Field Assessments
Depending upon the size and severity of the event and the nature of previously completed mitigation
projects in the affected area, office reviews may be followed by a detailed onsite SMART project
assessment using trained and certified field assessors to conduct technical reviews to document loss
avoidance based on the project Benefit‐Cost Analysis (BCA).
The SMART system’s detailed onsite project assessment objectives are to assess the outcome of completed
mitigation projects in a disaster area by 1) ascertaining loss avoidance performance at a given level of
intensity of an event, and 2) identifying effectiveness of mitigation practices. After the response phase is
over, the SMART project assessment team is sent to the disaster location(s) to contact appropriate local
agencies and conduct assessments of previously funded mitigation projects with a primary focus on
estimating loss avoidance. Each team uses current regionally adjusted construction data and other
pertinent data to estimate loss avoidance. Once an assessment is completed, the SMART report is sent back
to Cal OES. This information, along with assessment forms for the type of event (earthquake, flood, wildfire,
etc.) and a summary of the project background, is then placed on the Cal OES Web Portal.

Project Assessment Spatial Coverage
The SMART field assessment system approach provides statewide coverage and the support of trained
assessors. Given the enormous physical size of California (over 160,000 square miles of land area, 1,100
miles of coastline), providing coverage for the state is a challenge to Cal OES and other state agencies. For
this reason, Cal OES has entered into a partnership through a Memorandum of Understanding (MOU) with
the California State University (CSU) system, which has 23 campus locations and expertise for conducting
loss avoidance estimation.
Implementation of the SMART field assessor training system was undertaken in 2011. A key activity was to
conduct several field assessor training and certification workshops by Cal Poly on behalf of Cal OES. The
objective was to create a substantial pool of qualified SMART field project assessors through training and
certification. When completed, the SMART workshops had trained faculty members drawn from various
campuses and fields of expertise, all with capability in BCA methods.
Three initial trainings were completed in 2011 (see Table 7.B). These trainings resulted in 37 certified CSU
SMART field assessors from 21 universities and agencies. These assessors are able to reach most populated
areas within two hours, depending upon disaster conditions.
Table 7.B: Summary of SMART Assessor Training Events
Training Date

Training Location

May 25, 2011
June 20, 2011
September 7, 2011

California State University Long Beach
California State University East Bay, Hayward
California State University Long Beach

Number of Certified
Assessors
14
9
14

A list of all CSU faculty with education and training in civil and structural engineering, geology, soil science,
meteorology, public administration, and emergency management has been assembled as a database for
team solicitation.
Prior to the training, Cal Poly developed a SMART Team Manual which was provided to all attendees, and
can be downloaded from the Cal OES website at http://www.calema.ca.gov/HazardMitigation/Pages/May‐
25,‐2011‐SMART‐Field‐Team‐Training.aspx. Map 7.E shows the close relationship between the locations of
CSU campuses and completed mitigation projects.
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MAP 7.E: CSU Campus Locations and Hazard Mitigation Projects
State of California
Office of Emergency Services

State Mitigation Assessment Review Team

CSU Campus Locations & Hazard Mitigation Projects
(1988 ‐ 2013)

Map 7.E shows the distribution of the 23‐campus CSU system in relation to federally funded hazard
mitigation projects that have been completed in the past. The distribution allows quick access for trained
CSU facility experts to undertake onsite post‐disaster assessments to determine mitigation outcomes and
effectiveness.
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At different campuses, SMART teams with expertise in various types of disaster events can be in place and
available to go to a location with short notice. Moreover, the CSU system has a central Office of Risk
Management and Academic Affairs that serves a networking role for coordination of this effort. In addition
to faculty members with wide‐ranging expertise, each CSU campus has three groups that can assist with
coordination of SMART team deployment: Risk Management Office, Emergency Management Coordinators
(often in the campus police department), and Facilities Group (campus plans and buildings).
Executive Order W‐9‐91 provides Cal OES with the administrative capacity to use CSU and other state
employees after a disaster event. Training for SMART team members will be provided by Cal OES and other
state agencies having specialized knowledge by disaster type. For example, the Department of Water
Resources can assist with training and assessment documentation related to floods. Cal OES staff provides
basic forms for use by SMART team members similar to those used in preparing preliminary damage
assessments.

SMART Program Implementation
The SMART concept was initiated in 2007, when Cal OES with assistance from California Polytechnic State
University, San Luis Obispo, conducted a successful pilot of the SMART system using the Yountville Flood
Barrier Wall Project located in Yountville, California. The project was “tested” by the December 31, 2005
flooding of the Napa River. The project cost $4.2 million, with $3.2 million funded from HMGP DR‐1044
funds. The estimated loss avoidance benefits of the project comprised $1.6 million for this one event. This
is considered a conservative estimate. Table 7.C summarizes loss avoidance calculations.
Table 7.C: Yountville Flood Barrier Wall Project Loss Avoidance
Category
Scenario Damages
Emergency Management (PA, Cat. A & B)
TOTAL

Source
Benefit‐Cost Analysis
Prior Public Assistance (PA) costs

Loss Avoidance
$1,621,664
$9,870
$1,631,534

Source: Cal OES

A second SMART detailed project field assessment was conducted in 2009 after the devastating Santa
Barbara County Tea Fire in November 2008 (DR – 1731) in connection with parcels previously acquired for
landslide mitigation.
The overall benefit, or avoided loss, for the Tea Fire area Landslide mitigation action was $1,860,582 for the
assumed value of the buildings and the contents of the buildings at the time of the fire. The cost of the
initial mitigation project was $1,060,153, providing the overall benefit‐cost ratio (BCR) for this one event of
1.75. These figures do not include additional non‐assumed avoided expenditures such as dislocation costs,
evacuation costs, tax dollars spent to provide fire‐fighting resources in a wildfire, medical expenses for
those injured in any incident, litigation costs, loss of life costs, or any other miscellaneous expense.
Cal OES subsequently carried out ongoing post‐disaster SMART reconnaissance activities following federally
declared disasters, including DR 1952 – Winter Storms of 2010, yielding several candidate sites ‐ one in
Santa Barbara County and two in Orange County ‐ for detailed field investigations. The Santa Barbara
investigation was conducted.at the beginning of August 2013. With the resumption of applicable funding,
Cal OES and Cal Poly will resume full implementation of the SMART program with the next hazard event.
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Progress Summary 7.A: Recent SMART Reviews
Progress as of 2013: Since the 2010 State Hazard Mitigation Plan was adopted, one flood disaster occurred
that required activation of a SMART assessment. The December 2010 Severe Winter Storms in Southern
California (DR‐1952) resulted in flooding, debris, and mud flows in the Counties of Inyo, Kern, Kings, Orange,
Riverside, San Bernardino, San Diego, San Luis Obispo, Santa Barbara, and Tulare.
Initial SMART analysis conducted in the summer of 2011 identified five mitigation projects located within
four counties affected by the 2010 Severe Winter Storms for detailed project assessment. After telephone
questionnaires were conducted with representatives of the five jurisdictions, it was determined that the Via
Regina Interceptor Channel mitigation project was eligible for a field assessment, as described below:
1044‐0441: Santa Barbara County Flood Control and Water Conservation District, Via Regina Interceptor
Channel Improvements – A field assessment of this project was conducted in August, 2013. Certified SMART
assessors from Cal Poly and Cal State Los Angeles performed the assessment, with observers in attendance
from Cal Poly and Cal OES. The team was shown the project by the Maintenance Superintendent from the
Santa Barbara Flood Control District, who had helped in the project’s construction and was able to answer
many questions about it. This project improved the existing V‐ditch with a rectangular block channel and
earthen berm to protect nearby homes. Not only has this project been successful in its original intent, but it
also significantly saves the community in regular maintenance costs since the channel can readily be cleaned
out using mechanical equipment (whereas the previously‐existing V‐ditch had to be cleaned out manually
and more often).
In December 2010, there was record‐setting rainfall at many locations throughout the county and the area
in which the project is located was hit by a possible 5‐10 year event. Three different rain gauges within
three miles of the site recorded December rainfall totaling between 10.57 and 11.56 inches. During this
period the project protected at least three or four homes, and possibly as many as ten. Since the project
was finished, no flooding or mudflows reached the homes not only in December 2010 but also during other
rainstorm events in 2001, 2005, and March 2011.
Via Regina Interceptor Channel Improvement Project, Santa Barbara County

Source: Santa Barbara County Flood Control and Water District
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Completed in 1999, the project cost $28,591. Assuming that, in December 2010, it protected three homes
from flooding to a depth of 1 foot, the loss avoidance (based on damage that might otherwise have
occurred to both structures and contents) is conservatively estimated at around $118,500 for this one event
alone. The relatively high costs of both real estate and construction in Santa Barbara mean that the actual
loss avoidance was in all likelihood much larger. Even when construction costs are adjusted to 2010 dollars,
there is no doubt that the benefit‐cost ratio of 1.25 estimated in advance for this project significantly
underestimates the true value. After this assessment was completed, the benefit cost ratio was considered
closer to 4.1. After this assessment was completed, the benefit cost ratio was considered closer to 4.1.
SMART Field Assessment Via Regina Interceptor, August 2013

Source: CalOES

View of Homes Protected by Via Regina Interceptor, August 2013

Source: CalOES

Interagency Service Agreement
The Memorandum of Understanding (MOU) between Cal OES and the CSU was completed in 2010. The
MOU states that the CSU recruit staff and faculty for training, travel, and field work for both pre‐ and post‐
disaster assessments and Cal OES will provide the funding needed for travel costs to training and field work
events and any necessary field gear. Selection and training of SMART participants was conducted by Cal
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Poly‐San Luis Obispo under a separate agreement with Cal OES. Table 7.D depicts the division of general
responsibilities between the state agencies.
Table 7.D: General Responsibilities under Memorandum of Understanding
1

Cal OES
Activate the SMART process
Supply assessment sites

2

Supply background information on the projects

3

Create picture/photograph protocol/information protocols

4

Provide joint training with Cal Poly of CSU campuses and
provide field gear to teams
Supply pre‐disaster site coordinates/data (includes project
description and photos upon SMART team request)
Store field report data
 Database
 Web Portal
Provide credentialing of Cal Poly and CSU SMART as needed

5
6

7
8
9
10
11

CSU/Cal Poly
Develop assessment training and
field work training for CSU teams
Design loss avoidance tracking
system process and procedure
Initiate team training and
possible certification
Phase 1 = Cal Poly
Phase 2 = Other CSU campuses
Conduct
database
needs
assessment – actual project data
Provide joint training with Cal
OES of CSU campuses
Develop pre‐event field survey
format/protocol/form
Assign teams to events as they
occur
Provide
reports

post‐disaster

field

Review field assessment reports
Pay travel and field gear costs. Process travel expense claims
for CSU participants
Store reports and maintain master database
Report findings to local, state, and federal agencies

Source: Cal OES

Table 7.E SMART Work Program Schedule
Work Task
MOU signed
First call for CSU faculty/staff participation distributed
Cal OES SMART Coordinator appointed
Cal OES file retrieval system designed
Second call for CSU faculty/staff participation distributed
Document training program for Cal OES staff completed
Basic training information documents for seismic, flood, and fire events
developed
CSU training program procedures and design completed
Triggers for different types of events established
Participants for CSU training teams selected
Pilot CSU training group assembled
Discussion and logistics for training (including reimbursement processing)
completed
Pilot CSU training completed
SMART Coordinator’s Manual developed
Program assessment process developed
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June 2010
August 2010
September 2010
October 2010
October 2010
November 2010
December 2010
December 2010
December 2010
December 2010
January 2011
January 2011
February 2011
February 2011
March 2011
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Work Task
First round of training (for Southern, Central, and Northern California)
begun (1 per month)
Procedure for updating materials developed
Third call for CSU faculty/staff participation distributed
Training revised based on Round 1 assessments
Developed telephone assessment questions based on hazard type and
project type for the office reviews phase of assessment.
Field investigation, Santa Barbara County

Time Line
April ‐ June 2011
July 2011
July 2011
July ‐ August 2011
August 2011
August 2013

Source: Cal OES

7.4.2 CALIFORNIA VITAL INFRASTRUCTURE VULNERABILITY ASSESSMENT (CAL VIVA)
The 2013 SHMP emphasizes infrastructure as essential to the state’s ability to provide assistance to the
people of California. Infrastructure such as transportation, utilities, and government facilities provide the
state with the capacity to respond to and recovery from disasters. The resiliency (ability to survive and
recover from a disaster) of the state depends on its capability to restore infrastructure quickly in disasters.
The Disaster Mitigation Act of 2000 and its implementing regulations (44 CFR 201.5 (2) (v) states that an
Enhanced State Mitigation Plan must include, among other things: “A comprehensive, multi‐year plan to
mitigate the risks posed to existing buildings that have been identified as necessary for post‐disaster
response and recovery operations.” Implicit in the federal provision is a reporting mechanism that will
record buildings requiring mitigation, doing so on a multi‐year basis.
The California Vital Infrastructure Vulnerability Assessment (Cal VIVA) project is an implementation strategy
for the SHMP designed to carry out this overall purpose. Cal VIVA is developing a methodology for
systematically assessing vulnerability of state‐owned buildings to seismic and other hazards and to pursue
building retrofit projects designed specifically to make it possible for facilities necessary for response and
recovery operations to stay operable during a disaster.
Of the three increments of Cal VIVA initiated to date, two have been completed. The first increment, Cal
VIVA I, had three primary activities: 1) develop a standardized methodology to identify necessary
mitigations of seismic vulnerabilities in buildings that are critical to response and recovery efforts after an
earthquake, 2) test the methodology and 3) improve the methodology based on lessons learned.
Cal VIVA initially focused on establishing methods for assessing seismic vulnerability of state‐owned
buildings and recommending retrofit actions. The analysis and retrofit for each building has been focused
on primary vulnerabilities, generic seismic upgrade approaches, and order‐of‐magnitude cost estimates,
leaving more detailed cost estimates to a later phase when retrofit funding can be secured.
The Cal VIVA project used a widely accepted, building‐specific, industry standard document titled ASCE 31
(soon to combined with ASCE 41 and reissued as ASCE 41‐13) to perform Tier 1 or 2 analysis procedures for
the seismic assessments. A sample of critical structures was investigated by Cal Poly personnel. Based on
field investigation and review of existing documentation, seismic evaluations were prepared and upgrade
concepts developed for these selected buildings. The results of these field evaluations were reviewed as a
means of refining the prioritization process and assessment methodology.79
Cal VIVA II, the second increment used the seismic vulnerability assessment methodology developed in Cal
VIVA I to examine two areas: 1) the conceptual development of a prototypical department plan for
mitigation of seismic vulnerabilities in critical state‐owned buildings, and 2) determination of the seismic
79

ASCE 31‐03. Seismic Evaluation of Existing Buildings. Reston, VA: American Society of Civil Engineers: 2003.
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vulnerability with resultant mitigation of selected state‐owned, high‐occupancy office buildings housing
state employees critically needed for post‐earthquake response and recovery operations. Final reports for
Cal VIVA I and Cal VIVA II were issued in March 2013.
The third increment, Cal VIVA III, is testing and refining the Cal VIVA II prototypical department plan with an
individual user department and producing a template that can be used by department and agencies within
state government to systematically address and continuously report on critical building vulnerability and
potential retrofits on a long‐term basis.
The State of California has performed seismic assessments and has implemented hazard mitigation in the
form of retrofits in a significant number of buildings. However these efforts were often undertaken by
individual departments or agencies with no central reporting mechanism. As a result, the State does not
have an overall record identifying: 1) buildings which have been strengthened, 2) buildings assessed and
determined to be acceptable, or 3) buildings in either category which are needed for post‐disaster response
and recovery operations.
Cal VIVA III proposes establishment of a State Reporting Plan that includes a State‐managed repository for
data from individual state agencies and departments regarding seismic vulnerability of their state‐owned
buildings. Using the State Emergency Plan (SEP) and State Multi‐Hazard Mitigation Plan (SHMP) as a
combined foundation, the State Reporting Plan repository will identify seismically vulnerable buildings
deemed necessary for post‐disaster response and recovery operation and monitor their systematic
upgrades over time.
Progress Summary 7.B: State Reporting Plan on Facilities Needed for Response and Recovery
Progress as of 2013: Cal VIVA III is addressing a major aspect DMA 2000 implementing regulations through
proposed development of a State Reporting Plan that includes a State‐managed repository for data from
individual state agencies and departments regarding seismic vulnerability of their state‐owned buildings.
Using the State Emergency Plan (SEP) and State Multi‐Hazard Mitigation Plan (SHMP) as a combined
foundation, the State Reporting Plan repository will identify departments responsible for seismically
vulnerable building stock deemed necessary for post‐disaster response and recovery operation, and
monitor their systematic upgrades over time.
The State Reporting Plan will coordinate information gathered from Cal VIVA, the Proposition 122 State
Seismic Program, CSU, UC programs, and other seismic upgrade programs, providing a basis for timely
further seismic upgrade actions. Cal VIVA III is being prepared in association with Earthquake Engineering
Research Institute (EERI) and is scheduled for completion in November 2013.
For additional discussion on Cal VIVA, see Chapter 5, Section 5.2.3.2.

7.5 EFFECTIVE USE OF AVAILABLE MITIGATION FUNDING
The Enhanced Plan must demonstrate that the state effectively uses existing mitigation programs to
achieve its mitigation goals (44 CFR Section 201.5(b)(3)). The state must document that it has fully and
effectively made use of FEMA and other funding already at its disposal, such as taking full advantage of
FEMA programs (FMA, HMGP, PDM, and FMA/SRL) to fund mitigation actions and using other FEMA and
non‐FEMA funding to support mitigation. Cal OES has used all obligated federal mitigation grant funding for
the last three years.
The state uses many funds and programs to mitigate against injury, loss of life, and damage to property.
Over the 2010‐to‐2012 period, 87 FEMA funded projects have been undertaken (see Table 7.E). These

2013 SHMP

SECTION7.5 ‐ PAGE 447

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
CHAPTER 7 –ENHANCED PLAN CRITERIA ACHIEVEMENTS PROGRAM
mitigation investments are generally located in the high‐hazard and high‐vulnerability areas shown in the
GIS modeling maps of Chapter 5 (see Section 5.1).
FEMA mitigation funds allocated are closely linked to the plan goals. Prevention or significant reduction of
loss of life and injuries is the state’s primary goal, and the number of earthquake (seismic) projects reflects
a commitment to life safety. The criteria used by Cal OES to solicit, select, and rank projects are clear and
linked to maximizing project impacts that support the state plan goals and objectives. The Cal OES objective
is to expend all funds in each grant program. Cal OES attempts to maximize local opportunities for receiving
federal mitigation funding by establishing a project waiting list of HMGP applicants from previous rounds.
A large number of HMGP projects fund multi‐hazard planning at the local or multi‐jurisdictional level. This
supports one of the main goals of the Statewide Emergency Management Strategic Plan 2005‐2010 that
“California will institutionalize hazard identification, risk assessment, and hazard mitigation planning to
reduce vulnerability and provide parameters for planning and preparedness.” Table 7.F shows the
distribution of mitigation grant projects from 2010 to 2012.
Table 7.F: Distribution of Major FEMA Support Grant Programs, 2010‐201280
FEMA Grant Program
FMA
SRL
HMGP
LPDM
PDM
Total

Obligated $
$4,477,981
$968,754
$25,133,717
$4,692,088
$6,839,713
$42,112,253

Number of Projects

Counties Served
6
2
39
12
28
87

5
2
18
8
5
38

Source: Cal OES Database 2012

Cal OES has used all obligated federal mitigation grant funding for the last three years. In addition to the
FEMA‐supported funding, California integrates its own mitigation investment funds with those provided
through many sources. For example, the California Seismic Safety Commission implemented a $7‐million
funding program related to education, preparedness, and loss reduction. The California Earthquake
Authority supported mitigation booklets, “Putting Down Roots in Earthquake Country,” including one for
Northern California and one for Southern California (in English and Spanish) for use in colleges and high
schools. These funds come from an insurance company settlement. The Department of Water Resources
has nine programs that address hazard mitigation throughout the state. The voters of California approved
over $5.5 billion in bond funds in 2006 for hazard mitigation projects. The state transportation agency
(Caltrans) has committed over $6 billion to retrofit and replace major bridges in the state with funds coming
from the state general fund and increased bridge tolls.

7.6 COMMITMENT TO A COMPREHENSIVE MITIGATION PROGRAM
Under FEMA guidance for Enhanced Plans (DMA 2000, Section 201.5(b)(4)(i‐vi)), a state must detail how its
plan reflects a commitment to a comprehensive mitigation program. California’s commitment to a
comprehensive mitigation program is manifested through active implementation of the following
programmatic efforts by all major state agencies that operate in concert with California’s built
environment:
1.

Support for Local Hazard Mitigation Planning. Since 2010, Cal OES (formerly Cal EMA) has sponsored
several dozen LHMP development workshops and presentations in various parts of the state attended
by hundreds of representatives from local governments and private sector organizations. The

80

On July 6, 2012, President Obama signed the Biggert‐Waters Flood Insurance Reform Act of 2012, which combined the SRL funding into the FMA
program, and created a combined National Flood Mitigation Fund.
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workshops and presentations are provided to help local governments develop their LHMPs and to
identify local mitigation opportunities. A major goal of the workshops is to familiarize participants with
the content requirements of an LHMP to qualify for FEMA approval. Cal OES staff provides guidance
documents, examples of approved text, and technical assistance resources to help each community
reach its goal of having an approved LHMP.
Cal OES staff continues to maintain positive working relationships with local government constituents
through phone, e‐mail, attendance at regional meetings, and letters providing continued technical
assistance support and information as needed. Cal OES initially examined 436 FEMA‐approved LHMPs
in 2007 to gain a better understanding of guidance and technical assistance needed in developing and
updating LHMPs and is in the process of reviewing additional LHMPs approved by FEMA through
December 2012 (see Annex 4, California Local Hazard Mitigation Plan Status Report).
In 2010 Cal OES staff initiated a revised LHMP training program for local governments to pass along
insights learned from the 2007 LHMP review, thereby improving plan compliance. Additionally, Cal OES
has placed FEMA "How To" Guides on the Cal OES web portal so constituents have easy access to
additional resources for the development and updating of their local plans. The Cal OES “MyPlan”
Internet Mapping Service (IMS) provides users with practical information at the local level to begin a
risk assessment.
Commitment to support of local mitigation planning is further represented by the ongoing educational
program operated by the California Specialized Training Institute (CSTI) in San Luis Obispo. As an
outreach operation of Cal OES, CSTI has been providing training in mitigation planning to local agencies
since long before the Disaster Mitigation Act was passed by Congress in 2000. Various other state
agencies have also provided workshops with mitigation content, including Cal OES for FEMA grant
applicants and the Disaster Resistant California Program, California Seismic Safety Commission,
Department of Water Resources, Caltrans, CAL FIRE through the Fire Wise program, and California
Utilities Emergency Association (CUEA) (for its members and associate members).
2.

Statewide program of hazard mitigation. Chapters 2, 3, 5, and 6 have illustrated various facets of
California’s statewide hazard mitigation program including legislative initiatives, mitigation councils,
formation of public/private partnerships, and executive actions that promote hazard mitigation.
Another statewide effort comes from CAL FIRE, which remapped fire hazard severity zones for lands for
which the state has fiscal responsibility for wildland fire protection (State Responsibility Areas). CAL
FIRE also prepared Very High Fire Hazard Severity recommendations for local responsibility areas, now
the subject of recent legislation requiring counties to incorporate fire‐safe measures into their local
land use planning within these areas.

3.

State provision of a portion of the non‐federal match for mitigation projects. Assembly Bill 2140,
passed by the legislature in 2007, authorizes financial incentives for local governments to integrate
LHMPs with mandated general plan safety elements. As described in Chapter 2, AB 2140 authorizes
the legislature to provide for a portion of the state share of local costs exceeding 75 percent of total
state‐eligible post‐disaster costs under the Stafford Act to any city or county adopting an LHMP as part
of its general plan safety element. In addition, $500 million of Proposition E bond funds were approved
by the voters in 2006 for state flood control subventions. For information regarding the detailed
provisions of AB 2140, see Appendix C.

4.

Promotion of nationally applicable model codes and standards. California has led the nation in
requiring local governments to adopt current versions of nationally applicable model building codes,
enhanced by state laws specifically requiring local governments to address natural hazards. This applies
not only for design and construction of state‐sponsored mitigation projects, but also for all private
construction. For example, there is new emphasis within CAL FIRE for upgrading codes related to the
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wildland‐urban interface (WUI) challenge. The Office of the State Fire Marshal (SFM), along with other
state agencies, has issued new building and fire codes for California using the International Building
Code (IBC) and the International Fire Codes (IFC) as the base documents. These new codes include
provisions for ignition‐resistant construction standards in the wildland‐urban interface.
Additionally, on August 16, 2010, the California Building Standards Commission adopted, the
Prescriptive Provisions for Seismic Strengthening of Cripple Walls and Sill Plate Anchorage of Light
Wood‐Frame Residential Buildings into the 2007 and 2010 California Existing Building Code. This action
will help guide seismic retrofitting of existing homes in a systematic manner.
Another example affecting local development is the linking of Department of Water Resources (DWR)
floodplain management programs to city and county statutory general plan processes. State law
requires local commitments to comprehensive mitigation action through state‐mandated general plan
safety elements with which local development actions must be consistent. AB 162 (2007) modified
state planning law to require inclusion of floodplain mapping in several elements of mandatory local
general plans. DWR has completed a user guide for local governments to implement that law. Local
governments in the Central Valley must amend their general plans and zoning to be consistent with the
Central Valley Flood Protection Plan adopted in 2012. The CVFPP includes urban flooding standards
which will eventually become expanded to statewide implementation under AB 162.
5.

Statewide green building code. In 2010, the California Building Standards Commission adopted the
nation’s first mandatory green building code, the California Green Building Standards (CalGreen) Code,
that became effective in January 2011. This code outlines standards for newly constructed buildings
and covers all residential, commercial, hospital, and school buildings. It requires builders to install
plumbing that cuts water usage by up to 20 percent, to divert 50 percent of construction waste from
landfills to recycling, and to use low‐pollutant paints, carpeting, and flooring. Under this code, the
inspection of energy systems is mandated to ensure efficiency. For non‐residential buildings, the code
requires installation of different water meters for indoor and outdoor water usage. Local jurisdictions
with more stringent green building codes are allowed to retain their codes. From a natural hazard
mitigation perspective, this is an important step, along with implementation of AB 32, the Global
Warming Solutions Act of 2006, in reducing greenhouse gas emissions that contribute to climate
change (see Chapter 4).

6.

Post‐disaster mitigation of building risks. Additionally, through the California Seismic Safety
Commission, the state has sponsored comprehensive, multi‐year efforts to mitigate risks posed to
existing buildings identified as necessary for post‐disaster response and recovery operations. For
example, after the December 23, 2003 San Simeon Earthquake, the Seismic Safety Commission
assessed the need for accelerated local mitigation of unreinforced masonry buildings, stimulating the
legislature to pass new occupant disclosure requirements for unreinforced masonry buildings not yet
retrofitted.

7.

Integration of mitigation with post‐disaster recovery. Chapter 7 provides examples of how California
integrates mitigation with its post‐disaster recovery operations through federal and state project
grants. Beyond such standard recovery and mitigation management operations are the following
evolving procedures integrating mitigation with post‐disaster recovery:






State Emergency Plan
Disaster Recovery and Mitigation Handbook
California Earthquake Loss Reduction Plan
California Earthquake Loss Reduction Plan Recovery Element
California Vital Infrastructure Vulnerability Assessment (Cal VIVA)
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The SHMP is an important supporting document to the California State Emergency Plan (SEP). The SEP,
adopted in June 2009, defines and describes the fundamental systems, strategies, policies,
assumptions, responsibilities, and operational priorities that California uses to guide and support
emergency management efforts. The SEP and the SHMP are closely interlinked; Section 8 of the SEP
identifies mitigation as one of the four emergency management functions and references the role of
the SHMP in describing and mitigating hazards, risks, and vulnerabilities, thereby reducing disaster
losses. The SEP provides several examples of hazards, risks, and vulnerabilities giving rise to
emergencies in California. However, it formally acknowledges the SHMP as the primary comprehensive
hazard analysis document it relies upon for detailed hazard, risk, and vulnerability analysis, and other
hazard mitigation‐related information and programs. Essential elements of the SEP include:





A description of the emergency services that are provided by governmental agencies and how
resources are mobilized
An outline of the methods for carrying out emergency operations and the process for rendering
mutual aid
An overview of the system for providing public information
Emphasis on the need for continuity planning to ensure uninterrupted government operations

The SEP integrates mitigation planning into pre‐event recovery planning. SEP Section 11, Recovery
Concept of Operations, includes provisions for both 1) short‐term recovery operations, which begin
concurrently with or shortly after commencement of response operations; and 2) long‐term recovery
operations, which focus on community restoration. Depending on the severity and extent of damages,
long‐term recovery may continue for a number of years. It includes activities necessary both to restore
a community to a state of normalcy and to strengthen the community against repetitive losses through
mitigation. According to the SEP, long‐term recovery may include reconstruction of infrastructure,
community planning, integration of mitigation strategies into recovery efforts, and administration of
eligible disaster‐related federal grant programs.
SEP Section 13, State Roles and Responsibilities, spells out California Emergency Functions (CA‐EFs),
consisting of 17 activities paralleling Emergency Service Functions of the National Response Framework
(NRF). The CA‐EFs bring together discipline‐specific stakeholders at all levels of government to
collaborate and function within the four phases of emergency management: mitigation, preparedness,
response, and recovery. The CA‐EFs provide guidance to stakeholders to collaboratively mitigate,
prepare for, respond to, and recover from a disaster. More information about CA‐Efs is available at:
http://www.calema.ca.gov/PlanningandPreparedness/Pages/Emergency‐Functions.aspx
Providing a practical framework for these provisions of the SEP is the Disaster Recovery and Mitigation
Handbook, published by Cal OES in July 2004 and currently maintained on Cal OES’s website. This
handbook provides local governments with information regarding the overall recovery process,
including many state and federal mitigation and recovery programs. One of its four chapters specifically
addresses hazard mitigation and loss prevention activity. Included within this chapter is a mitigation
planning checklist, as well as an explanation of various hazard mitigation grant opportunities. Also
included in the handbook are local, state, and federal emergency proclamation and declaration
requirements; tables describing recovery program requirements; and information on how to use these
programs.
The Recovery Element of the California Earthquake Loss Reduction Plan is an example of mitigation and
recovery linkages in various California single‐hazard mitigation plans. It includes the following basic
objective: “Establish and fund a statewide earthquake recovery plan aimed at social and economic
recovery in the public and private sectors through better and more responsive plans, procedures and
utilization of resources.” Recovery Element Action 11.1.1, to “develop a strategic Statewide Disaster
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Recovery Plan,” and Recovery Element Action 11.1.2, to “identify and secure sources of funding for
disaster recovery and mitigation,” are both classified as Very Important.
A recent example integrating mitigation with post‐disaster recovery is Cal VIVA, an effort to catalog and
mitigate seismically vulnerable state‐owned buildings necessary for response and recovery operations.
Nearing completion in 2013, Cal VIVA is leading to future planning and actions by state agencies and
departments to identify and assess for possible retrofits seismically vulnerable facilities necessary to
response and recovery operations prior to future damaging earthquakes. Cal VIVA will ultimately be
expanded to embrace other hazards as funding permits. For more details on Cal VIVA, see Chapter 5,
Section 5.2.3.
8.

Major state hazard mapping efforts. Significant investments in hazard risk mapping have been made by
major state agencies responsible for mitigation of California’s primary hazards. For example, the
California Geological Survey is implementing the Seismic Hazards Mapping Act program, which
identifies ground shaking, liquefaction, landslides, probabilistic earthquake maps (www.quake.ca.gov)
and other earthquake‐related hazards. The Department of Water Resources is developing new 200‐
year flood maps that will significantly increase flood hazard information, and CAL FIRE has updated WUI
and high fire hazard severity zone maps. All of these efforts combine to provide critical science‐based
information to benefit state and local agency users in creating and implementing effective and
comprehensive mitigation projects.

9.

SHMT Working Groups. In an effort to advance interagency cooperation and learning about mitigation,
a survey of contact networking was conducted in 2009. This led to formation during the 2010 SHMP
cycle of SHMT four working groups:





Cross‐Sector Communications and Information Sharing
Mitigation Progress Indicators and Monitoring
Geographic Information Systems Technical Advisory Working Committee (GIS TAWC)
Land Use Mitigation

As detailed in Chapter 3, the Cross‐Sector Communications and Knowledge‐Sharing Working Group
examined messaging and other communications challenges across public and private sector
organizational boundaries; the Mitigation Progress Indicators and Monitoring Working Group explored
methods for enhancing mitigation progress tracking; the Geographic Information Systems Technical
Advisory Working Committee (GIS TAWC) met with the Natural Resources Agency and other groups to
launch MyPlan, an Internet Mapping Service (IMS) designed to provide local governments convenient
single‐access for GIS hazards mapping otherwise only available on multiple sites; and the Land Use
Mitigation Working Group explored further issues of regional‐local mitigation planning coordination.
10. Relation to THIRA and National Mitigation Framework. Cal OES is engaged in the THIRA process, and is
learning from it. It will ensure, through addressing the gap analysis findings (THIRA Step 4), that proper
targets can be set to help strengthen mitigation capabilities. A careful reading of Standard Plan and
Enhanced Plan content of the 2013 SHMP demonstrates actions consistent with the National Mitigation
Framework.
The 2013 SHMP combines such examples of integrated California comprehensive mitigation program
initiatives within a coordinated planning and implementation framework for further development and
refinement.
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7.6.1 FORMALIZING THE COMPREHENSIVE MITIGATION PROGRAM
As discussed at greater length in Chapter 3 in relation to the eight key SHMP mitigation strategies, the
framework for California's comprehensive mitigation program consists of a combination of actions taken by
multiple stakeholders over time as described in preceding chapters. These include legislative mandates
directing state and local agencies to plan and undertake mitigation actions; Governor's Executive Orders
requiring state agencies to work together with the private sector on mitigation; voter approval of major
mitigation funding through bond elections; ongoing updating of risk assessments through statewide single‐
hazard plans such as for earthquakes, floods, and wildfires; structural and non‐structural mitigation actions
taken by state agencies and commissions; and selective regional agency coordination.
As discussed above under Item 3 (State provision of a portion of the non‐federal match for mitigation
projects) and in Chapter 2, AB 2140 represents a significant move forward. The legislation, among other
things, authorized cities and counties to adopt an LHMP prepared under the terms of DMA 2000 as part of
its mandated general plan safety element and authorized the legislature to provide to such cities or
counties a portion of the state share of local costs exceeding 75 percent of total state‐eligible post‐disaster
costs under the Stafford Act. It also requires Cal OES to give preference for PDM grant fund assistance for
developing and adopting an LHMP to local jurisdictions that have not adopted such a plan. Implementation
of AB 2140 as an action item is providing several benefits. Among other things, it is:




Bringing about wider inclusion of LHMPs as integral parts of local general plan safety elements
Providing new opportunities for evaluation of state and local policies related to development in hazard‐
prone areas
Helping local governments more directly address the tension between development pressure and safe
land use planning through integration of Local Hazard Mitigation Plans with the policies, programs, and
capabilities reflected in mandated local general plans, including the land use, circulation, housing, open
space, conservation, and scenic highway elements, as well as the safety element

7.6.2 IMPLEMENTING THE COMPREHENSIVE MITIGATION PROGRAM
In California, all levels of government participate in funding disaster mitigation measures. This multi‐level
participation is part of California’s comprehensive mitigation approach. At the state level, billions of dollars
have been spent on earthquake, flood, and wildfire mitigation measures. State voters have recently
approved billions of dollars in mitigation investments yet to be spent. California’s local governments are
also creative and innovative in their mitigation finance approaches. At the county and city levels, hundreds
of millions of dollars have been spent on retrofitting buildings and supporting flood control. At these local
levels, special bonding, sales tax districts, and tax rebate programs have been established to fund
earthquake, flood, and wildfire mitigation. Most of these efforts require local voters to approve the finance
mechanism, usually in the form of additional fees and taxes. Thus, Californians do use their “pocketbook”
to mitigate hazards. While not all local government entities participate in the same way or level, over 50
percent of respondents to the 2007 LHMP survey looked to their own bonding capacity and local taxing
mechanisms to finance mitigation.
Given this multi‐agency context for financing mitigation, coordination of mitigation action is critically
important to the future well‐being of California. The SHMT plays an important role in coordinating
participating agencies in the preparation of this SHMP. The results of its efforts will help determine the
future safety of all citizens of California.
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7.7 MONITORING, EVALUATING AND UPDATING THE SHMP
The SHMP is a living document that reflects the state’s ongoing hazard mitigation commitment, planning,
and implementation actions. Therefore the process of monitoring, evaluating, and updating is critically
important to the effectiveness of hazard mitigation in California.

7.7.1 MONITORING THE SHMP
Under 44 CFR 201.2, the State Hazard Mitigation Officer (SHMO) is the state’s point of contact with FEMA,
other federal agencies, and local governments for mitigation planning and implementation activities
required under the Stafford Act and the Flood Insurance Act. In the establishment of the Cal OES
organization in 2009, a hazard mitigation program was established with two individuals jointly carrying the
federally designated SHMO responsibility, one in charge of mitigation planning and the other in charge of
mitigation grants.
The two individuals carrying the SHMO title have joint responsibilities for monitoring, maintaining,
evaluating, and updating the 2010 SHMP. Under the direction of the two SHMOs, HMP staff participates in
the development and monitoring of a wide range of state and local hazard‐specific implementation plans
and projects. The results of these efforts will be incorporated into a system for the continuous monitoring
and updating of the SHMP. Such activities include, but are not limited to, the submittal of periodic reports
by agencies involved in implementing projects or actions; site visits, phone calls, and meetings conducted
by the person responsible for overseeing the plan; and ongoing meetings of the State Hazard Mitigation
Team (SHMT), described at length in Chapter 3, Section 3.5.
In the past, Cal OES staff review of SHMP progress has been largely incremental. A new system of quarterly
reports has been instituted to make the monitoring, evaluation, and update process more continuous and
systematic. The quarterly reports examine progress toward achieving goals and evaluate implementation
activities.

7.7.2 EVALUATING THE SHMP
Evaluation of the SHMP is a function of multiple stakeholders, including the SHMO and Cal OES staff,
together with member agencies in the SHMT, local governments, and the public. During revision of the
2010 SHMP, a substantial plan evaluation effort has been undertaken through the SHMT, as described in
Chapter 1 and Chapter 3. SHMT deliberations have included consideration of such matters as:






Changes in the nature and magnitude of hazard problems and/or development
Resources available committed to implementing the plan
Technical, policy, legal, and coordination challenges to effective implementation
Positive and negative outcomes of mitigations actions
Extent of desired agency participation as initially expected

7.7.3 MONITORING HAZARD MITIGATION PROJECTS
Cal OES staff monitors the implementation of hazard mitigation projects, programs, and initiatives. Staff
also report to the SHMO and the SHMT on the progress made toward plan goals and objectives,
recommend new mitigation actions, and track the following specific events:





Hazard events, including federally declared disasters
FEMA approval of Local Hazard Mitigation Plans
Advances in knowledge or understanding of hazards by other state agencies
Changes in federal, state, and local legislation
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Performance of mitigation projects during hazard events
Grant administration

7.7.4 SYSTEMATIC PLAN REVISION
The SHMP is being systematically updated every three years, in accordance with FEMA requirements and
good planning practice. The SHMO in charge of mitigation planning reviews and recommends for approval
any plan updates proposed by the SHMT.
The SHMT has played an influential role in providing input, direction, and guidance to the 2013 SHMP
update process. The 2010 SHMP identified mitigation factors that would be monitored and evaluated for
inclusion into the updated 2013 SHMP through the efforts of four SHMT working groups, including GIS
TAWC. Recommendation for implementation of SHMP revisions and actions were based on the following
factors:




New technologies such as use of the Cal OES web portal to disseminate plan concepts and to collect
information and comments, and the MyPlan IMS providing single‐access online GIS hazards mapping to
local governments
New information forthcoming from agencies with scientific and/or regulatory responsibilities for
primary impact hazards (i.e., additional California Geological Survey seismic mapping, CAL FIRE periodic
wildfire risk map updates, and new Department of Water Resources flood maps)
Adjustments to changes in federal or state laws, regulations, or policies

7.7.5 EXPANDED ROLE OF THE SHMT
During implementation of the 2010 SHMP, the SHMT has been charged with responsibility for working with
the Cal OES (then Cal EMA) staff in monitoring, evaluating, and updating the SHMP. The SHMT met
continuously as a whole through 2011, and then again from January 2013 through the present, to provide
information regarding new laws, hazard conditions, and mitigation actions taken during the past three
years. Establishment of the restructured SHMT promoted:





Continuing and active participation of key state agencies and other public and private sector
stakeholders in 2010 SHMP monitoring, evaluation, and updating
Continuation of four new strategic planning working groups, initially formed to help prepare the 2010
SHMP, which worked during 2011 to help clarify SHMP mitigation priorities and targets
Resumption in early 2013 of the full SHMT to actively move toward preparation of the 2013 SHMP
Integration of mitigation with preparedness‐, response‐, and recovery‐related aspects of Cal OES and
other state agency functions

Regular ongoing meetings have provided an opportunity to implement the 2010 SHMP updating process as
new disaster circumstances, societal conditions, and technology arise, providing a more continuous
feedback loop between planning and implementation.
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ANNEX 1 ‐ GUIDE TO COMMUNITY PLANNING AND HAZARD
MITIGATION
ANNEX CONTENT
1.1
1.2
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Introduction
What is Community Planning?
Role of Community Planning in Emergency Management
Key Participants
General Plans
Adoption of Local Hazard Mitigation Plans with Safety Elements
Hazard‐Specific Legislative Mandates
The California Environmental Quality Act
General Plan Implementation
Redevelopment
Conclusion

1.1.

INTRODUCTION

The purpose of the guide is to provide general information about community planning to the emergency
management community. It highlights the numerous components of community planning that help protect
communities from hazards and mitigate their impacts.
In California, community planning is required and offers opportunities for managing hazards at the local
level. Community planning tools include general plans, building codes, and development project reviews as
well as infrastructure development. In addition, the planning process offers opportunities for input from the
public and members of the emergency management community such as fire departments. This guide
identifies those opportunities so that members of the emergency management community can more
actively engage in community planning to further promote hazard mitigation and resilience within their
communities.
This guide contains summaries of state laws and codes that apply to both community planning and
emergency management functions. The guide focuses on pre‐disaster and post‐disaster hazard mitigation
as the main emergency management function in which community planning plays a significant role. The
guide also examines the connection between federal and state laws regarding hazards management. For
more detailed information on many of the laws described here, see Chapter 3, Section 3.1, and Annex 2,
Guide to California Hazard Mitigation Laws, Policies and Institutions.

1.2.

WHAT IS COMMUNITY PLANNING?

Community planning is a process by which local governments and citizens determine the long‐term
development pattern of a community in terms of land use, housing, infrastructure, open space, and
protection of natural and cultural resources. Decision‐makers determine what will be built, where it will be
located, and what function it will serve. As described further below, in California, general plans are the
vehicle used to outline the policies and regulations for land use decisions at the local level.
Five major dimensions provide the foundation for the community planning process: design, laws and
regulations, environmental analysis, socioeconomic analysis, and political approval. These five dimensions
are connected and interdependent, forming a comprehensive and symbiotic relationship.
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Design
Design focuses on the physical layout of the community or a specific development project. Design includes
site planning and urban design of buildings. At the community level, many design guidelines and policies are
implemented through general plans. When specific development projects are proposed, the design is
assessed based on the policies established in the general plan.

Laws and Regulations
Laws and regulations provide the regulatory framework that shapes the planning process. These are
primarily state and local, but in some cases federal laws and regulations apply to community planning as
well.

Environmental Analysis
A major dimension of the planning process in California is environmental analysis, due in part to state and
federal laws and regulations intended to ensure environmental protection. In community planning,
environmental analyses are performed to determine the impact that a plan or development project will
have on the environment. These analyses include assessments of the potential for exposure of people or
property to environmental conditions such as natural hazards.

Socioeconomic Analysis
Socioeconomic analyses fulfill a vital need for community planning. The analyses examine the social
structure of the community and the impact that a proposed plan or development will have on it. Another
feature of these analyses is assessment of the community’s fiscal health and the effects of proposed plans
or developments on fiscal conditions. In addition, such analyses often include a comprehensive assessment
of the regional economy. Plans and projects are likely to affect not only the specific community, but also
surrounding communities with potential changes in transportation systems, housing, and jobs.

Political Approval
Community planning is a process embedded in the political system and guided largely by state laws as well
as the U.S. Constitution. As proposed plans and development projects go through the planning process,
there are numerous opportunities for public input. The final step is approval or denial of the plan or project
by the elected board for the community (e.g., city council, board of supervisors). Therefore, political
support (or lack of objection) from the public and elected officials is critical for proposed plans and projects
to be approved.

1.3.

ROLE OF COMMUNITY PLANNING IN EMERGENCY MANAGEMENT

Community planning is important for several reasons. The political, social, economic, and physical
environment surrounding communities is continually changing. One of the largest aspects of this change is
population growth. Other shifts include changes in demographics, transportation systems, regional
economy, political climate, and landscapes. Each of these changes creates burdens and challenges for land
use, and community planning is the system in place for managing these challenges.
As the population of California continues to grow, the demand for new housing and public services will
increase. This places pressures on communities to provide space to accommodate this growth. One of the
most pressing challenges today is that land availability for outward expansion has dramatically decreased
over time.
There are two primary ways that communities can provide space for the new growth. Over the past five
decades, the most common answer was to expand outward, creating urban sprawl. This approach can force
people much farther away from job centers, require more extensive transportation systems, and push
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development into hazardous areas such as floodplains and areas of high fire hazard. The other alternative
is for communities to renovate built areas to increase density. Often this means tearing down older
neighborhoods and placing taller or more expansive buildings in their place, a form of redevelopment that
commonly called infill development.
The challenge of limited land availability is further complicated by natural hazards. Communities may be
pressured into developing areas that are more hazardous, including areas vulnerable to wildfires,
earthquakes, landslides, and floods. Placing new developments in these areas can increase the dangers to
people and property while also placing more burdens on public safety officials to protect them. In many
communities, development has already occurred in hazardous areas. Examples include cities in the San
Francisco Bay and Los Angeles metropolitan areas that are at substantial risk of earthquakes. Increasing
density within these and other hazardous areas increases the population and property that are subject to
hazards. These are the kinds of decisions community leaders will need to consider when determining the
future of their communities.
Community planning can have a profound impact on how cities and counties use the land within their
jurisdictions. One of the most effective ways to reduce or minimize the impacts of hazards is to responsibly
develop land in hazardous areas. Designing communities so that most new development is located in non‐
hazardous areas can significantly reduce future costs of disasters. Improving building codes and adopting
these codes as the standards for new construction can also increase the resilience of built structures within
the community. Determining what can be built and at what intensity can increase or decrease risks.

1.4.

KEY PARTICIPANTS

In community planning, multiple participants are involved at different stages in the process. Some
participants are involved through most of the process, while others may only have specific roles at specific
stages. The following is a summary of the key participants in community planning.

Local Governments
In California, there are more than 7,000 local government institutions. Most of these are special districts.
The remaining entities include 58 counties, 478 cities, and approximately 1,000 school districts. Each of
these institutions is involved in local planning, but cities and counties have the most prominent role.
The authority for cities and counties comes from Article XI, Section 7 of the California Constitution, which
states that “A county or city may make and enforce within its limits all local, police, sanitary and other
ordinances and regulations not in conflict with general laws.” Thus, cities and counties are given the power
to develop and enforce land use regulations. State law also requires that each county and city have a
legislative body and a planning agency.

Elected Officials
Local elected officials primarily include city councils and county boards of supervisors. These boards and
councils act as the state‐mandated legislative bodies. City councils and county boards of supervisors have
two discretionary roles, legislative and quasi‐judicial. Legislative acts include creating local laws and making
policy decisions. In community planning, these acts include zoning ordinance changes and general plan
revisions. Quasi‐judicial acts include actions on appeals of decisions made by the planning commission,
which include the approval or denial of conditional use permits or zoning variances.
Another important role of city councils and boards of supervisors is to appoint the members of the local
planning commission. Proposed projects and plans are brought before the planning commission for
approval or denial. Traditionally, the planning staff will provide a presentation of the proposed project to
the commission along with a recommendation for approval or denial. After the recommendation is heard, a
representative of the project is invited to speak on behalf of the development. Since the planning
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commission meetings are an open forum, time is also allotted for the public to present comments. Thus,
the planning commission is presented with different views and can make a decision on the project after
consideration of these opinions. For projects that could potentially lead to increased risks to people and
property, members of the emergency management community are encouraged to participate in the
approval process and present comments at public meetings.

Planning Agencies
Local planning agencies include the planning director who oversees the planning agency and the staff who
work within the planning agency. Local planning staffs are tasked with a variety of planning responsibilities
that include reviewing proposed developments, processing building permits, and enforcing codes. In each
of these tasks, the staff work with developers and members of the public involved. For example, if
corrections are needed in a building permit, the staff will work with the applicant to make the corrections
before submitting the permit application for approval. Staff similarly may work with developers on
proposed projects to ensure consistency with the general plan and state and local regulations.
How involved the staff is in working with the public or with emergency management agencies can vary
greatly depending on several factors, such as the personalities involved and goals of the planning director. It
can also depend on how much the developer or the land owner wishes to work with the staff. For example,
if the developer feels that the staff is against the proposal, they may seek approval before the planning
commission with minimal consultation with staff or changes to the proposed project. In either case, it is up
to planning staff to recommend to the planning commission that a project be approved or denied and
explain why the staff selected this recommendation.

Private Real Estate Industry
Private real estate interests are the movers and shakers in the public planning process. They own the land,
develop the projects, and provide the financial capital for construction and completion. There are six key
players in the real estate industry: land owners, developers, builders, lenders, investors, and home buyers.

Land Owners
Land owners are the people who own the property that is influenced by the planning process. Often, these
individuals are passive participants in the process. This means that they are not directly involved in the
development of zoning ordinances, development projects, or site plans. Planners may hold charrettes or
other public meetings to incorporate input and ideas from land owners and the public, but this is not always
the case. When plans, ordinances, and development projects come before a public body such as the
planning commission or city council, the public has a right to present their views and opinions of the
proposals. It is in this role that land owners may be most involved in the planning process.

Developers
Developers often do not own the property that they are trying to develop. Instead, they enter into
partnerships with land owners or other investors to develop the land. They are the participants who create
the development plans, such as parcel maps and site plans, and present them for approval. Developers
work with planning staffs to ensure that the plans are consistent with the general plan and applicable laws
and regulations. The size of development companies can vary greatly, from one person to large
organizations.

Builders
When approval for a project is granted, developers will often sell the site or pieces of it to builders who are
responsible for construction. In some cases, building companies that are large enough may also act as the
developer. In this case, they can ensure that the project will be built to their wishes. In larger subdivision
and neighborhood projects, it is common for a single builder to construct the development in phases.
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Investors and Lenders
Without financial capital, many of the projects that are proposed could never be built. Even before
construction begins, there are several steps to the development process that can involve costs. Fees for
applications, permits, and environmental impact reviews can be costly, especially for larger projects.
Investors and lenders look at development as business investments. They are willing to take on risk if they
believe the investment will yield a profitable return in the future.
For risky projects, it may be difficult to find investors and lenders willing to provide the needed financial
capital. In order to help protect their investment, lenders and investors may place demands or
requirements on the development in return for their capital. Examples could include requiring a minimum
number and size of homes in the subdivision, or requiring that commercial space be included. These
requirements can sometimes significantly change the outcome of the development, highlighting the
important role investors and lenders have in the planning process.

State Government
The state government of California has been actively involved in community planning since the late 1800s,
when the state legislature passed some of the earliest planning laws in the nation. As the state experienced
increased growth in the decades since, the role of state government in community planning has also
increased. The following subsections provide a brief summary of the role of state legislature and state
agencies in community planning.

Legislature
The state legislature in California has a very powerful role in shaping planning and hazard mitigation at the
local level. As early as 1893 when it passed the predecessor to the Subdivision Map Act, the California
legislature has been involved in developing the framework for local planning decisions and regulations. In
addition to the Subdivision Map Act, other examples include the Community Redevelopment Law, and the
California Environmental Quality Act. California does not have a single law that provides all of the guidelines
for local planning. Rather, the state operates according to a complex system of multiple laws and policies
adopted over the past several decades. Many of these have been amended and changed over time.

Agencies
Numerous state agencies are involved in or influence planning in cities and counties (see Annex Chart 1.A).
These agencies fall into three broad categories: development and infrastructure agencies, conservation
agencies, and regional agencies.
Development and infrastructure agencies are involved in the construction of buildings and infrastructure in
California. These agencies have a wide variety of functions, ranging from managing state‐owned
infrastructure to enforcing development regulations, laws, and codes. These agencies include the California
Department of Transportation (Caltrans), the Department of Water Resources (DWR), the Department of
Housing and Community Development (HCD), and the Department of General Services (DGS).
Agencies involved in conservation that affects community planning include the Department of Fish and
Wildlife, the Department of Forestry and Fire Protection (CAL FIRE), the Department of Conservation, and
the Department of Parks and Recreation. They are tasked with protecting and conserving natural resources
by enforcing laws and regulations or are involved in land use decisions that affect state‐owned land. Most
of these agencies are within the California Resources Agency.
There are four regional state agencies in California: the Coastal Commission, the San Francisco Bay
Conservation and Development Commission (BCDC), the Tahoe Regional Planning Agency (TRPA), and the
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Delta Protection Commission. Each is involved with land use and development issues in their regions.
Nevada is also a partner in TRPA since Lake Tahoe is partially within the state of Nevada.
Annex Chart 1. A: State Agencies Involved in Community Planning
State Agency
Caltrans
Department of Water
Resources
Department of Housing
and Community
Development
Department of General
Services
Department of Fish and
Wildlife
CAL FIRE
Department of
Conservation
Department of Parks and
Recreation
Coastal Commission

San Francisco Bay
Conservation and
Development
Commission
Tahoe Regional Planning
Agency
Delta Protection
Commission

Role in Community Planning
Constructs and maintains the state highway system
Oversees the State Water Project

Related Laws

Provides funding for affordable housing; approves
housing elements
Manages the state’s real estate and facility
planning
Enforces the California Endangered Species Act;
manages land reserved for wildlife
Influences subdivision planning in forested
communities
Preserves agriculture land through the Williamson
Act; oversees mining operations
Participates in land use activities that affect state
parks
Review for consistency with the California Coastal
Act the planning, permitting and conservation
activities of local governments along the California
coast.
Regulates bay fill and waterfront development
along the San Francisco Bay

Influences land use planning and development in
the Lake Tahoe area
Influences land use and development in the Delta
region

California Endangered
Species Act

Williamson Act; Surface
Mining and Reclamation
Act

California Coastal Act;
Coastal Zone
Management Act

Delta Protection Act

Federal Government
The federal government is involved in community planning and hazards management through multiple
means. These include federal laws passed by the United States Congress and functions within several
federal agencies. The following subsections provide a summary of the federal role in community planning.

U.S. Congress
Article X of the U.S. Constitution declares that powers not delegated to the federal government in the
Constitution are reserved for the states. One of those powers is the ability to control land use decisions. As
a result, Congress has not directly been involved in governing land use at the state and local levels.
However, Congress has been involved in related issues such as transportation and environmental
protection. The reason for this is that these issues transcend political boundaries and affect larger regions
or the nation as a whole. Examples include the federal Environmental Protection Act, Clean Water Act,
Clean Air Act, Coastal Zone Management Act, and Federal‐Aid Highway Act. For a summary of federal
legislation that influences planning and hazard mitigation, see Annex 2, Guide to California Hazard
Mitigation Laws, Policies and Institutions.
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Agencies
The role of federal agencies in community planning focuses on enforcing federal laws, managing federally
owned property, and providing financing for community development projects (see Annex Chart 1.B).
Federal development agencies include the Bureau of Reclamation, U.S. Department of Transportation (US
DOT), Department of Housing and Urban Development (HUD), General Services Administration, and
Department of Defense (DOD). Federal conservation agencies include the Environmental Protection Agency
(EPA), U.S. Fish and Wildlife Service, U.S. Army Corps of Engineers (USACE), Bureau of Land Management,
and U.S. Forest Service.
Annex Chart 1. B: Federal Agencies Involved in Community Planning
Federal Agency
Bureau of Reclamation
U.S. Department of
Transportation (USDOT)
Department of Housing
and Urban Development
(HUD)
General Services
Administration
Department of Defense
(DOD)
Environmental
Protection Agency (EPA)
U.S. Fish and Wildlife
Service
U.S. Army Corps of
Engineers (USACE)
Bureau of Land
Management
U.S. Forest Service

Role in Community Planning
Building and maintaining water systems; dams;
Central Valley Project
Funding highway and transportation projects
Subsidizing public housing; administering
Community Development Block Grants (CDBG)
Leasing and real estate activities of federal
government
Operating defense installations; closed base
redevelopment
Regulating federal environmental protection laws
Regulating sensitive habitats for endangered
species
Regulating wetlands and dams

Related Laws

Stafford Act

Clean Air Act, National
Environment‐al Policy Act
Endangered Species Act
Clean Water Act

Managing large areas of desert and mountain
areas in California
Conserving land conservation and managing
resources in national forests

Courts
In California, the courts are involved in planning primarily through litigation. Cases are divided into two
types, constitutional and statutory. In constitutional cases, a land owner may sue if he or she believes that
his or her constitutional rights had been violated. Examples could include instances in which a land owner
believes that an ordinance has created undue hardships or that he or she has not been equally protected
under the law. Statutory cases involve a plaintiff arguing that a state or federal law has been violated. This
is common in California, with interest groups or home owners suing if there are believed to be
inconsistencies between zoning ordinances and general plans, or if an environmental review was not
performed for a project under the California Environmental Quality Act (CEQA) when the plaintiff believes it
should have been. (See Section 1.8 for more information on CEQA.) In either case, the courts can have an
influential role by interpreting and determining the legality of laws and ordinances. Often, the courts may
rule only on small sections or a technicality.

Special Interests
Special interest groups serve a variety of functions in the planning process. One of the most common is the
watchdog function. These groups are involved because they have a vested interest in the planning process
or the effects of the planning. Examples include neighborhood or citizen groups who wish to preserve the
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interests of their community. Environmental groups often are heavily involved since development will one
way or another affect the environment. Other interest groups involved in local public planning include the
local business community, the private real estate industry, and the agriculture industry. Reasons for their
involvement vary as much as the nature of each organization. Sometimes a group is involved merely to
protect its interests; other times, it may seek to stop a development from going forward.

1.5.

GENERAL PLANS

In California, general plans are the vehicle used to outline the policies and regulatory framework for land
use decisions at the local level. Tools used to implement local general plans include zoning, development
review, subdivision review, capital improvement programs, land acquisitions and redevelopment. The
following is a brief summary of the provisions of California law regarding general plans, implementation
tools, and hazard mitigation.

Statutory Mandates
Government Code Section 65300 requires that each municipality develop a general plan as a guide to the
long‐term development of the community. A general plan must also be adopted by the local legislative
body so that it is implemented with the weight of law. General plans may also be known as comprehensive
plans or master plans.
The purpose of the general plan is to provide goals, objectives, and policy statements that outline the vision
of what a municipality plans to be in the future. The general plan will then be the guide for future
development and growth for each respective municipality. Community growth can involve a number of
different issues, such as housing, transportation, natural resources, and hazards.
Since each city and county is required to have a general plan that guides growth and development, the plan
provides an important tool to local governments for hazards management. Local governments can place
policies within their general plans that require new development to be at minimal or no susceptibility to
hazards. Growth can then be controlled and concentrated in areas where hazards are far less likely to affect
buildings and people.
The California Governor’s Office of Planning and Research is the principal state agency that oversees
community planning issues for the state. One of its tasks is to develop guidelines for counties and cities to
follow for developing general plans. The most recent version of the general plan guidelines was published in
2003 and includes detailed information on what needs to be included in each mandated element. Of most
relevant importance to hazards management is the guideline for developing a safety element (and all
elements of a general plan, whether mandatory or optional, must be consistent with one another). In
addition, there are summaries of laws and government codes that apply to community planning.

Mandated General Plan Elements
In accordance with Government Code Section 65302, a general plan must contain seven elements: Land
Use, Circulation, Housing, Conservation, Open Space, Noise, and Safety. The Government Code specifies
requirements for what each of these elements must contain. Each of the requirements is just the minimum
that is needed. Local governments are welcome to go beyond the minimum requirements and to include
other elements or sections. In addition, the elements can be organized in whichever method best fits the
policies of that municipality, as long as all the required components are addressed. The following is a brief
description of the elements that are most relevant to hazard mitigation.

Safety Element
The safety element is the most important element for hazards management since it contains the most
significant requirements to protect people and property from hazards. At a minimum, the safety element
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must address seismic, geologic, fire, and flood hazards. Local governments often include other components
such as crime, hazardous materials, airports, and emergency operations. The safety element includes
components from other elements, but it is important to unify these into a single element to more
effectively guide policy‐ and decision‐making. General plan law requires all elements to be consistent with
each other, thus requirements of the safety element must align with guidance provided in each of the other
elements. One example of this alignment is the required consistency between hazards shown in safety
element maps and allowed zoning shown in land use element maps. Zoning defined in land use element
maps must take into account hazards defined in safety element maps.
The first priority for the local government is to identify the hazards that are within its boundaries. Hazard
identification will include mapping of the hazardous areas. Then, the local government must determine the
strategies and policies that will reduce the risks from these hazards.

Other Mandated Elements
Land Use Element
The land use element outlines land use categories and their locations within the community. The categories
can include residential, commercial, agriculture, and public facilities. Included in the requirements for this
element is a statement of the population density and building intensity for each of the identified land use
categories. A recently added requirement (AB 162) is that areas within the community that are subject to
flooding must be identified and mapped. This must be reviewed each year. See Section 1.7.4 for more
details on AB 162.
In addition to providing the required flood mapping, the land use element offers other opportunities for
hazard mitigation. In their land use elements, local governments can include policies that land uses of
higher value, such as commercial or residential, be located outside likely hazardous areas, which might
encompass areas subject to hazards such as landslides, wildfires, and floods or potential human‐made
hazards. Keeping high‐value land uses such as industrial plants and rail yards out of potentially hazardous
locations can greatly reduce the loss of life and property.

Circulation Element
The circulation element involves the transportation routes within a city and county. This element can
include policies on what the transportation routes will be in the future and where they are located.
Transportation can be both vehicular and pedestrian. Vehicular circulation includes local roads, highways,
bicycles, and rail. Road widths, street parking, and intersections are a few of the components to planning
for vehicular circulation. Pedestrian circulation may include sidewalks, walking trails, and crosswalks. Public
utilities to support circulation, such as street signs and traffic lights, are also addressed within this element.
Also included are transit facilities, such as bus terminals and railway lines and stations.
The circulation element has substantial potential to promote hazard mitigation within the community.
Many transportation routes will be used by emergency services to respond to incidents. They will also be
used as evacuation routes for people leaving areas that have been or are about to be affected by a disaster.
In their circulation elements, local governments can include requirements that critical roads be wide
enough to allow larger vehicles (such as emergency crews) to pass other vehicles so that there are no traffic
jams during an event. The element could also require that new developments have multiple access points
to expedite response and evacuation. This is important if particular access points or roads are blocked or
inaccessible.

Housing Element
The housing element includes projected housing needs for the community and strategies for the
community to increase housing supply. The housing projections and strategies analyze a variety of factors,
2013 SHMP

ANNEX 1 ‐ 9

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
ANNEX 1 – GUIDE TO COMMUNITY PLANNING AND HAZARD MITIGATION
including population projections and market conditions. Once a strategy is adopted, the city or county may
implement the strategy through zoning ordinance modifications or through housing development project
approvals.
Under California law, the housing element is the only general plan element requiring periodic review by the
State of California and updating every five years. Since the element must be updated every five years, the
housing development strategy is a five‐year plan of actions to implement the goals and objectives of the
element. Under AB 162, local governments must add the latest flood hazard information to their housing
elements before forwarding the elements to the State Department of Housing and Community
Development for review.

Conservation Element
The conservation element covers natural resources within the city or county. In addition to conservation of
natural resources, this element also addresses the responsible development and utilization of these natural
resources. Because growth and development can lead to increased demand for natural resources such as
open land, the strategies within this element are developed in accordance with the strategies of other
elements such as housing, open space, and transportation. Natural resources are also an important
component in safety elements in that they include the natural conditions that could lead to hazards for the
community. Examples include forested areas within high‐fire severity zones, rivers and streams within
floodplains, coastal regions susceptible to tsunamis, and hills with landslide risks. Under AB 162,
conservation elements must include information on waterways that contribute to or support floodplains.
See Section 1.7.4 for more details on AB 162 requirements regarding conservation.

Open Space Element
The open space element contributes to hazard mitigation primarily through policies for setting aside land
for non‐development. The motivations behind these policies could include preventing development in
hazardous areas. Instead of accommodating development, high‐hazard areas could be preserved as open
space. Examples include land along earthquake fault zones or within floodplains. Setting aside land can
reduce current risk through protection and preservation of natural resources in floodplains. Natural
resources such as wetlands and marshes can provide a buffer and absorb the impact of floods. If
development is permitted in hazardous areas, open space could serve as a buffer between the
development and the hazard. For protection from wildfires, this buffer would provide a built‐in fire break
surrounding the development.

Noise Element
The noise element addresses excessive noise levels in areas of the community. The noise element is
included for the purpose of minimizing unhealthful impacts from sources of excessive commercial,
industrial, and transportation noise. Although the noise element does not directly address natural hazards,
it has a bearing on placement of noise‐sensitive land uses such as schools, hospitals, and retirement centers
that may also be vulnerable to hazards and risks. Areas near the ends of airport runways are characterized
not only by extreme noise but also by higher risk of airplane crashes and therefore are not suitable for such
land uses.

General Plan Consistency
The required general plan elements are an important component of community planning, but their value
can easily be negated if they are in conflict with one another. For this reason, state general plan law
requires both internal and external consistency. A general plan is internally consistent if the content of each
individual element is consistent with other parts of the same element and with other general plan
elements. For example, maps and diagrams must be consistent with the text within the element. External
consistency refers to the consistency of the general plan with zoning and other general plan
implementation programs and actions.
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Consistency Among General Plan Elements
According to Government Code Section 65300.5, each element of the general plan must be consistent and
compatible with the others. Therefore, the policies outlined in the general plan must be unified and support
one another. Components governing land use must not conflict with circulation, housing, or safety policies.
For example, a land use element map designating a high‐density residential area in the middle of a landslide
area identified on a safety element map would conflict with safety element policies calling for protection of
housing from landslide hazards.

Consistency of Implementing Actions
As will be seen in greater detail in later sections, actions implementing general plans, such as rezonings, site
plan reviews, subdivision map approvals, and capital improvement programs, must be consistent with the
general plan. This an important underpinning of hazard mitigation because it requires that policies related
to minimizing impacts of natural hazards identified in the general plan be followed in the day‐to‐day actions
of city and county governments.

1.6.

ADOPTION OF LOCAL HAZARD MITIGATION PLANS WITH SAFETY ELEMENTS

Under the federal Disaster Mitigation Act of 2000 (DMA2K), each municipality must develop a Local Hazard
Mitigation Plan (LHMP) or participate in a multi‐jurisdictional LHMP in order to be eligible for pre‐disaster
mitigation grants or post‐disaster recovery assistance from the federal government.
At the state level, AB 2140 (2006) authorizes local governments to integrate their LHMPs into the safety
elements of their general plans. Such integration is not mandated by this law. Instead it is encouraged
through a post‐disaster financial incentive which authorizes the state to use available California Disaster
Assistance Act funds to cover local shares of the 25% non‐federal portion of grant‐funded post‐disaster
projects..
AB 2140 is one of the most important links between general plans and hazard mitigation in California. As
mentioned earlier, California has enormous opportunity to implement hazard management strategies
within the safety elements of general plans. Integration of the LHMP into the safety element provides an
excellent vehicle for implementation of the LHMP. This integration allows hazard mitigation strategies to be
implemented and local hazard awareness to be upgraded and enhanced. In addition, all other elements of
the general plan, as well as implementation programs (such as zoning, subdivision maps, specific plans, and
capital improvement programs), would be required to comply with an LHMP that it is adopted with the
safety element.

1.7.

HAZARD‐SPECIFIC LEGISLATIVE MANDATES

California is at risk to a host of natural hazards, most notably earthquakes, fires, and floods. Over the past
century, a number of these have become major disasters resulting in significant losses of life and property.
In order to increase public safety and community resilience, California has responded by passing numerous
laws and modifying state codes to address these hazards. These hazards are primarily addressed in general
plan safety elements (and all elements of a general plan, whether mandatory or optional, must be
consistent with one another), which must be reviewed by the California Governor’s Office of Emergency
Services (Cal OES) prior to adoption (Government Code Section 65302(g)). The following sections discuss
the legal mandates for addressing the three most prominent natural hazards and their influence on
community planning. These legal mandates affect the development of general plans, including safety
elements, as well as some of the implementation tools discussed later in this guide.

Earthquake Fault Zoning Act
The Earthquake Fault Zoning Act was enacted in 1972. Its purpose is to protect homes and other buildings
designed for continuous human occupancy from earthquakes by preventing them from being built across
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identified fault zone surface ruptures. Under this act, the State Geologist under the Department of
Conservation’s California Geological Survey is required to identify and map all fault zones in California
classified as “active” – Holocene era or later, where movement has occurred within the last 11,000 years.
These maps are published and available for local governments to use for policy‐ and decision‐making. The
act requires that development be prohibited over surface traces of active fault zones. Before a
development is approved, a geologic investigation must be conducted to determine whether structures
proposed for human occupancy are set back at least 50 feet from an identified fault surface rupture, as
prescribed by state regulations implementing the act. If so, development may proceed. If not, the proposed
development must be denied.
The State Geologist periodically updates the fault zone maps. When the maps are updated and
disseminated, local governments are required to provide this information to people who may be living in
mapped fault zones. Disclosure can be made in general plans, specific plans, property maps, or other plans
or maps accessible to the public. Disclosure is also required to all buyers of real estate within these mapped
fault zones before transactions are completed.

Seismic Hazards Mapping Act
The Seismic Hazards Mapping Act was passed by the state legislature in 1990. Under this act, the State
Geologist under the Department of Conservation’s California Geological Survey is required to identify and
map all areas at risk for ground shaking, landslides, and liquefaction. These maps must be published and
made available to the public so that local governments can use them in local planning decision‐making.
Developers in areas of seismic hazard risk must produce a geotechnical report for that location and identify
the mitigation actions that will be incorporated into the proposed development. In addition, anyone
wishing to sell real estate in seismic hazard areas must disclose to the buyer that the property is located
within a seismic hazard area.
While a principal purpose of this act was to provide state mapping leading to more detailed geological
mapping and site investigation for use with structural mitigation, another important function is to flag
potential hazardous areas where development should not occur, or where land uses allowed by the general
plan or zoning should be restricted to minimize exposure to hazards and risk. Designation of these areas can
be coupled with land acquisition by a public agency in areas where no development is allowable.

Flood Hazards
Hurricane Katrina in 2005 was a wake‐up call to the nation that the United States is not immune to
catastrophic disasters. States and local communities began reevaluating hazards and increasing their hazard
management efforts, and California was no exception.
One area that was of significant concern to state leaders was the Sacramento‐San Joaquin Delta region and
the over 1,100 miles of levees that protect it. Levee failure – a critical issue in New Orleans during Hurricane
Katrina – became a key issue for the state. Among the efforts that California implemented was new
legislation for flood and levee protection in the Delta region and throughout the state. The following is a
summary of legislation passed in recent years that affect community planning and flood hazards.

AB 162
AB 162 (2007) requires that land use, conservation, safety, and housing elements of local general plans
include provisions that will reduce the risk from floods and flood‐related issues. Each of the requirements
for the elements specified in this bill must be fulfilled before the next revision of the housing element for
the local jurisdiction’s general plan.
Land use elements are required to include flood maps that are produced by the Federal Emergency
Management Agency (FEMA) or the California Department of Water Resources (DWR). These must be
2013 SHMP

ANNEX 1 ‐ 12

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
ANNEX 1 – GUIDE TO COMMUNITY PLANNING AND HAZARD MITIGATION
updated each year. In addition, the determination of land available for urban development may exclude
land that is not adequately protected by flood management infrastructure.
Conservation elements must contain detailed information about the floodplain, such as the rivers, creeks
and streams that contribute to it. In addition, information on flood corridors, riparian corridors, and land
capable of sustaining floodwater must be identified. This information should be used to inform
conservation element policies addressing groundwater recharge and storm water management.
AB 162 also adds requirements for addressing floods in the safety element. Source information includes
historical data and flood hazard zone mapping. The safety element (and all elements of a general plan,
whether mandatory or optional, must be consistent with one another) must include policies and goals that
state how flooding risks for existing and planned development will be reduced, including strategies for
deciding how new development can be placed in flood hazard zones, if at all. New development in these
areas may be subject to design requirements that reduce the risk from flooding. In addition, the safety
element must include policies for protecting public facilities from the risks of flooding and ensuring their
continuity during flood events.

AB 70
AB 70 (2007) addresses increased risk to floods as a result of new development in a community. If a city or
county approves new development that increases the flood risk to the state, then the city or county must
be responsible for a reasonable amount of the liability it has increased. This applies to land that was
previously undeveloped and protected by a state flood control project.

SB 5
Under SB 5, (2007) cities and counties within the Sacramento‐San Joaquin Valley are required to include
information from the Central Valley Flood Protection Plan (CVFPP) to be adopted by the Central Valley
Flood Protection Board. Within 24 months of the flood protection plan adoption, each local jurisdiction
must include these amendments in its general plans. Each jurisdiction is also required to develop goals and
policies in its general plan for protecting people and property from floods and flood‐related issues.

Related Flood Mitigation Laws
The CVFPP was adopted in July 2012. In related actions, the Legislature passed SB 1278 (2012) and AB 1965
(2012) extending the time originally provided by SB 5 for localities to make their general plans consistent
with the CVFPP. Among other things, these bills established a July 2013 deadline for DWR to complete 200‐
year floodplain mapping within this area, allowed cities and counties in this area to take up to two years
after July 2013 to amend their general plans to be consistent with the CVFPP, added a year beyond that to
amend their zoning, required amended city and county general plans to include data and analysis contained
in the CVFPP and other flood hazard zones mapping, and required cities and counties after July 2016 to
make findings related to urban flood protections levels using criteria developed by DWR.

Wildfire Hazards
The California Governor’s Office of Planning and Research has developed a guide to fire hazard planning. It
provides recommendations and considerations for addressing fire hazards in general plans. This includes
integration of fire hazard mitigation strategies developed in Local Hazard Mitigation Plans and coordinating
these with community planning strategies established in the general plan.

Government Code Section 65302.5
Under Government Code Section 65302.5, any county that has state responsibility areas (SRAs) within its
boundaries must adhere to Public Resources Code Section 4128.5, which requires that counties with SRAs
submit a copy of the proposed safety element of a general plan to any agency with responsibility for fire
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protection in the county prior to adoption or amendment. The fire protection agencies may then provide
comments on or recommendations for the proposed safety element. The board of supervisors reviewing
the general plan must consider these comments and recommendations. If any or all of the
recommendations are not accepted, the board must provide written communication to the agency stating
why it is not including the recommendations. The board must also state how its own actions regarding land
and policies within state responsibility areas will reduce the risk of fire for people, property, and natural
resources.

Public Resources Code Section 4290
California Public Resources Code Section 4290 provides authority to State Board of Forestry and Fire
Protection to develop and implement fire safety standards for defensible safety on State Responsibility Area
(SRA) lands. All residential, commercial, and industrial construction on SRA lands approved after January 1,
1991, must follow the regulations established by this board. At a minimum, the regulations will include road
standards for fire equipment access; standards for street, road, and building identification signage;
minimum levels for private water supply reserves that could be used for emergency fire use; and fuel
breaks and greenbelts.

Public Resources Code Section 4291
Public Resources Code Section 4291 provides regulations for protecting properties from wildfires. The code
applies to all lands that have flammable vegetation. Any person with ownership or control of buildings on
these lands must abide by these regulations. The regulations include several different requirements for how
the vegetation surrounding buildings and structures should be managed to create defensible space. Within
100 feet of any building or structure, a firebreak must be created by removing brush, flammable vegetation,
or combustible growth. If the distance is required to be greater than 100 feet by any other law or
regulation, then that law or regulation supersedes this code section. In areas where soil stabilization is
critical, vegetation can be maintained up to 18 inches in height but still must not be within 30 feet of any
building or structure. Trees must be maintained to ensure that no part of the tree is within 10 feet of a
chimney or stovepipe. Dead or dying parts of trees near buildings must also be removed. Roofs should be
maintained so that accumulation of leaves, needles, or other dead vegetation is removed.
Public Resources Code Section 4291 also establishes requirements for building permits. Before construction
on any building or rebuilding, a certification must be obtained from the local building official that the
structure design adheres to the current code. In addition, after the building construction has been
completed, a final inspection must be performed by the building official to verify that the building was built
to state and local codes.

Fire Hazard Severity Zones
Public Resources Code Sections 4201‐4204 and Government Code Sections 51175‐89 direct CAL FIRE to map
areas of significant fire hazards based on fuels, terrain, weather, and other relevant factors. Adopted in
2008 in all SRAs and lands referred to as Fire Hazard Severity Zones (FHSZs), such zones define application
of various mitigation strategies to reduce risk associated with wildland fires, especially for Very High Fire
Hazard Severity Zones (VHFHSZs).

SB 1241
In a manner somewhat similar to previously mentioned flood hazard mitigation legislation SB 1241 (2012) is
a significant new law further mandating wildfire planning responsibilities of local governments in SRAs and
VHFHSZs regarding: 1) wildfire updates to general plans; 2) mandatory findings for subdivision approvals in
SRAs and Very High Fire Hazard Severity Zones; and 3) California Environmental Quality Act (CEQA) checklist
updates for wildfire safety. Among other things, it: 1) revises safety element requirements in SRAs and
VHFHSZs; 2) requires local general plans safety elements to be updated as necessary to address the risk of
fire in SRAs and VHFHSZs upon the next revision of the housing element from January 1, 2014; 3) requires
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each safety element update to take into account the most recent version of the Office of Planning and
Research (OPR) “Fire Hazard Planning“ document, to be updated by the next update of OPR’s general plan
guidelines, and 5) requires CAL FIRE review of updated safety elements prior to local adoption.

1.8.

THE CALIFORNIA ENVIRONMENTAL QUALITY ACT

The California Environmental Quality Act (CEQA) was passed in 1970 and since that time has evolved into
one of the most prominent components of community planning in California. CEQA applies to any
discretionary action, such as a development proposal or general plan amendment.
CEQA has four mandated functions: informing decision‐makers about environmental impacts, identifying
activities that can mitigate the impact, preventing damage to the environment, and disclosing reasons for
approving the discretionary action if it will cause environmental degradation. Through the CEQA process,
decision‐makers are informed of the natural hazards at proposed development locations and the impacts
these hazards may have on people and property.

Overview of Process
State CEQA guidelines mandate a three‐step process for local governments to follow. The first step is to
determine if the discretionary action qualifies as a project under CEQA. If the project does not fall under the
allowed exemptions and is not discretionary, then the project does not have to continue in the CEQA
process. If the project does not fall under either of these qualifications, then an initial study must be
performed. The initial study will assess the project to determine if it may have a significant impact on the
environment. If so, then an environmental impact report must be prepared.
One exemption from the CEQA process is the reconstruction or restoration of damaged or deteriorated
buildings or structures to meet current public safety standards. Examples of using this exemption for public
safety include the strengthening and improving levees along the Sacramento and San Joaquin rivers and in
the Delta region. Because of this exemption, these projects were not subject to further steps in the CEQA
process.

Environmental Impact Reports
The environmental impact report (EIR) is a comprehensive and detailed report explaining the potential
environmental impacts of a project. The planning agency is responsible for overseeing the preparation of
the environmental impact report. Given their complexity and amount of time required to complete EIRs, a
consultant is often brought in to assist. The consultant can be hired by the developer directly or be selected
and overseen by the planning agency. Either way, the costs for preparing the EIR are passed on to the
developer. Once an EIR is prepared, it is up to the planning agency to adopt the findings. Depending on the
size and complexity of the discretionary action, an EIR can take up to 12 months to prepare and cost several
hundred thousand dollars.

1.9.

GENERAL PLAN IMPLEMENTATION

General plan development is just the first significant phase in community planning. The next phase is to
implement the general plan. The following sections discuss the tools and processes that are involved in
achieving the goals and objectives set by the general plan.

Zoning
Zoning is one of the methods communities use to achieve the goals and objectives of the general plan.
Government Code Section 65850 establishes the legal authority for cities and counties in California to enact
zoning ordinances. A community’s zoning ordinance places land into a variety of use categories, known as
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zones. Examples of zones include residential, commercial, public facility, industrial, open space, and
agriculture. It is common to find different types of zones for each land use category; for example,
residential zones may include single‐family, multi‐family, and rural. For each zone, the zoning ordinance
establishes building requirements, including restrictions on the range of uses allowed, limits on building size
and type, requirements for building setbacks (how far a built structure must be from the property lines),
and minimum parcel sizes.
In addition to regulating land use, zoning has other functions that relate to hazard management, as
summarized below.

Hazard Overlay Zones
Overlay zones establish additional regulations beyond those established by the base zoning of a property.
Generally, they are used to help resolve issues that typical zoning classifications do not address.
Hazard overlay zones address risks created by a defined hazard. Common Sources of overlay zone mapping
include Special Flood Hazard Areas (SFHA), Fire Hazard Severity Zones (FHSZ), and seismic/geologic hazard
zones. The purpose of these zones is to identify the location of the hazards and their potential risks to the
community.
Restrictions on development and land use are developed locally for each hazard overlay zone. Local
governments can use hazard overlay zones to implement mitigation strategies of their Local Hazard
Mitigation Plans (LHMPs).

Zone Changes
Land owners who wish to develop or build on their property may be restricted because of its current
zoning. For example, land zoned for agriculture may have minimum lot size requirements and restrictions
on how many houses can be built. In these cases, the land owner could request a zoning change. Local
legislative bodies such as city councils and boards of supervisors have the authority to change zoning on
parcels. This means that the zone change request is brought before a public meeting where anyone can
comment on the proposed change. Significant opposition to a zoning change from the public could sway the
council or board to deny the change. Any changes in zoning must be consistent with the general plan and
other requirements placed on that property. Otherwise, the change may be challenged in court as illegal.

Variances
A variance allows variation from a standard zoning requirement. California law does not allow variances
from the permitted land uses specified by zoning, but it does allow variances from other zoning
requirements if certain conditions are met. An example would be a variance from standard building setback
requirements on a lot on which a geologic obstruction, such as a fault zone or landslide, would prohibit
construction of a home that complies with the standard requirements.
Usually variances are only granted if it is proven that compliance with the standard zoning requirements
would create a hardship for the land owner. In the case of the geologic obstruction, being forced to build a
much smaller house or no house at all could reasonably be considered a hardship for the land owner.

Site Plan Review
A local planning agency reviews proposed site plans to confirm that they comply with zoning requirements.
Site plan review offers the planning staff the opportunity to apply lessons learned from previous disasters
to proposed new development. This could include assessing drainage, vegetation landscaping, building
design and locations, soil integrity, and adequate access.
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Down‐Zoning
Down‐zoning refers to a zoning change in which the range or density of allowable uses has been decreased.
For example, if the zoning of a parcel is changed so that the allowed number of housing units per acre or
other building density is decreased, then the parcel has been down‐zoned. This is a relatively common
practice and is sometimes necessary to make zoning consistent with the general plan as required by state
law. In the 1980s, for example, the City of Los Angeles down‐zoned approximately one‐third of the city in
order to achieve consistency with the general plan.
Challenges of down‐zoning include the consequences it has for the land owner. Decreasing the potential
density of a parcel can decrease the economic value to the land owner. Land owners are quite sensitive to
losing property value and have challenged down‐zonings in court as “regulatory takings.” Supreme Court
rulings of the past several decades have established guidance for local governments in determining the
extent to which properties can be reasonably down‐zoned.

Specific Plans
California Government Code Section 65450 establishes the legal authority for specific plans, stating that a
specific plan may be used to implement the general plan in a certain area. Specific plans are created when
unique development standards may be needed for a project site. While general plans must meet specific
mandated requirements, specific plans are subject to more general legal guidance. This flexibility allows
specific plans to establish zoning and other development standards appropriate for the development
project.
Specific plans are required by law to be consistent with general plans. According to Government Code
Section 65455, all zoning ordinances, tentative subdivision maps, parcel maps, and public works projects in
an area subject to a specific plan must be consistent with the specific plan.

Subdivision Map Act
The Subdivision Map Act (Map Act) is the overarching law for development of subdivisions in California. The
first version of Map Act was written in 1907, making it one of the oldest planning laws in California and in
the United States. It was written in response to rapid growth in California at the time and provides a
process for local governments to follow in order to grow responsibly.
The Map Act has been amended several times during its history, and at present provides authority to local
governments to regulate proposed subdivisions within their jurisdiction. Local procedures under the Map
Act are uniform and applied statewide. Subdivisions are defined as having more than four lots and are
required to include a map that shows approximately what the subdivision would look like if completed.
A key requirement of the Map Act is that a city or county must deny any tentative subdivision map if the
map, design, or improvements are inconsistent with the general plan or any applicable specific plan. Thus, if
a general plan contains requirements to protect communities from hazards, any subdivision must follow
these requirements. For example, a general plan may include policies requiring that subdivisions have
adequate water supply for fire suppression, multiple access points, and building design that protects people
from earthquakes, fires, and floods.
These provisions are further strengthened by the stipulation that a city or county must deny any tentative
subdivision map if the design or improvements are likely to cause environmental damage, substantially and
avoidably injure fish or wildlife or their habitat, or cause public health problems. This language provides a
basis for linking natural hazards to environmental damage and public health, thereby giving city and county
planners the ability to deny or modify maps not meeting these criteria.
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Building Codes
Building codes are one of the most effective tools for hazard mitigation. The adoption of strengthened
building codes in California is the primary reason why earthquakes over the last two decades have not been
more destructive. Newer buildings built to the updated codes reduce loss of life and property damage.
Building codes can also provide mitigation for other hazards, such as fires and floods. For fires, building
codes have been upgraded to require new development in high‐fire areas to include fire‐resistant materials.
Floods can be mitigated through building codes by requiring the first floor of habitable structures to be
above the base‐flood elevation.
The current building code law for California was adopted in January 2009 as Health and Safety Code
Sections 18901 through 18949.31. This law establishes the Building Standards Commission (BSC) as the
official state agency for building codes. The BSC has the authority to modify or change the building
standards.
Under the building code law, the Uniform Code for Building Conservation of the International Conference of
Building Officials was adopted as the minimum standard for new construction. All new construction must
conform to the building standards established by this building code law.
Even though the state has adopted minimum building codes, local governments can, if they choose, adopt
more stringent standards for new construction in their jurisdictions. This can be an important tool in high‐
hazard communities to further reduce risk.

Unreinforced Masonry Building Act
In 1986, the California legislature enacted the Unreinforced Masonry (URM) Building Act. This law requires
that local governments identify every building that has unreinforced masonry located within a Seismic Zone
4. Once the buildings are identified, local governments must develop and submit to the state a plan for
reducing URM loss during a seismic event. This plan should provide for retrofitting or removing URM
buildings. California has forbidden the construction of URM buildings since 1933; however, there are still
over 22,000 of these buildings in the state.
As of 2006, approximately 70 percent of all URM buildings in California had been retrofitted. In Los Angeles
and Orange counties, the percentage is 87 percent and 89 percent, respectively. San Francisco has
retrofitted 86 percent of all URM buildings.

Capital Improvement Programs
Communities are far more than just land and buildings. Capital improvements, also called infrastructure or
public works, play a critical role in the health of communities and include transportation, water, power, and
sewage systems. These systems form the lifelines of communities; without functioning and efficient
infrastructure, the communities would rapidly decline. Capital improvements must be maintained and
modernized to continue to meet the needs and demands of the community.
Local jurisdictions typically maintain ongoing capital improvement programs. All capital improvement
programs are required to be consistent with the general plan of the community. New development often
requires construction of capital improvements. Examples include transportation improvements, such as
parking and new roads, and expansion of water and sewer services. Local governments can require
developers to build these improvements or levy fees on the development project that will help fund the
improvements.
After a disaster, one of the critical functions for short‐term recovery is to rebuild and restore critical
infrastructure and key resources within the community. This can involve reconstruction of many, if not all,
of the same systems that are included within capital improvement programs. Thus, one of the keys to
community resilience is to ensure that the infrastructure is built to promote public safety after a disaster.
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One example is requiring that new development have wider roads and multiple access points to facilitate
evacuation and response operations.

Land Acquisition
Local government can buy all or part of a property from a landowner to benefit the community. Examples
include land acquired to allow road widening, construction of new roads and freeways, or sale to
developers for redevelopment.
Land acquisitions have increasingly been used as tool for hazard mitigation, primarily because they are
extremely effective at reducing risk within communities. In California, land acquisitions have been used for
property susceptible to landslides and other geologic and seismic hazards.
Most buyouts occur after a disaster or after repeated events on the property. This is largely because land
acquisition is the most expensive form of hazard mitigation, and sufficient funds are usually not available
until after a disaster has been declared.

1.10. REDEVELOPMENT
Redevelopment, where the built environment is reshaped and rebuilt according to a new plan, occurs for a
number of reasons and is common in older sections and neighborhoods of cities. Redevelopment can
include demolition of existing structures and substantial new construction. The primary motivation behind
redevelopment is economic growth in communities that are distressed or declining. Mot redevelopment is
done by the private sector using market resources.
Until 2012, a formal public redevelopment system was in force in California. It authorized a complex
process, guided by an extensive network of laws and state codes. It began with the county or city selecting
a survey area and forming a redevelopment district. Consultants were then brought in to provide
recommendations on which areas in the survey area are blighted. The redevelopment agency would then
select a project area and create a redevelopment district and plan based on the recommendations.
Public redevelopment programs were financed by tax increment financing which earmarked the portion of
local property taxes attributable to new development value added and returned that for exclusive use in
the individual districts. This system has since been dismantled by recent legislation.

1.11. CONCLUSION
Community and land use planning is a complex system of processes and regulations that assist local
governments in meeting challenges in their communities. These processes and regulations also include
components that help protect communities from hazards. Among the most important of these components
are the general plan law, the Subdivision Map Act, environmental review, and building codes. Knowledge of
these tools can help emergency managers and planners understand how community planning can be used
to create safer and more resilient communities.
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INTRODUCTION

To understand state and local hazard mitigation, it is useful to examine primary laws and policies at each
level of the federal system. This annex enlarges upon the summary of the federal, state and local disaster
mitigation and emergency management laws provided in Chapter 3, providing more complete descriptions
of federal, state, and local laws, policies, and institutions.
Development of disaster management systems in the U.S. has been piecemeal rather than systematic and
comprehensive. Mitigation planning is conducted within a complex, fragmented and overlapping context of
federal, state, and local laws, institutions, and policies, in turn intermingled with a variety of private sector
risk reduction practices. The following are key elements of these systems.

2.2.

FLOOD INSURANCE ACT

Public Law 90‐448 of 1968, known as the National Flood Insurance Act, established the National Flood
Insurance Program (NFIP) which provides for federal government backing of flood insurance sold by private
companies. Supported by a national mapping system showing boundaries for 100‐ and 500‐year floodplains,
NFIP encourages local governments to direct development away from floodplain areas or elevate
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construction to mitigate flood risks through local regulation. Through the Community Rating Service (CRS),
the NFIP provides for financial incentives in the form of lower insurance rates for local communities
encouraging mitigation of flood hazards in a manner parallel to rate incentives related to private fire
insurance and enforced by the mortgage industry.
Additionally, the National Flood Insurance Act was modified in 1994 by Public Law 103‐325, the National
Flood Insurance Reform Act, to provide for flood hazard mitigation planning and project grants.
The Flood Mitigation Assistance (FMA) program assists states and local communities in implementing flood
hazard mitigation measures before a major disaster occurs. The program targets NFIP communities with
numerous repetitive losses. The program offers two types of grants to local communities: planning and
project grants. A community must have a FEMA‐approved Floodplain Management Plan (FMP) to be eligible
for FMA grant funding. Under the FMA program, a community has two years from the time it is awarded a
planning grant to develop an FMP. When awarded a project grant, the community has three years to
complete the project with FMA grant funds. States also receive technical assistance with grants to
administer the FMA program.

2.3.

STAFFORD ACT

Public Law 93‐288 of 1988, entitled the Robert T. Stafford Disaster Relief and Emergency Assistance Act
(more commonly known as the Stafford Act), is the basic disaster relief law of the country. It authorizes
three post‐disaster programs implemented by the Federal Emergency Management Agency (FEMA), now
part of the Department of Homeland Security (DHS):
1.

Individual and Household Assistance, which provides limited post‐disaster grants to assist displaced
homeowners with mortgage payments and minor repairs

2.

The Public Assistance Program, which provides grants to local governments and nonprofit groups for
post‐disaster repair of infrastructure and facilities

3.

The Hazard Mitigation Grant Program (HMGP), which provides post‐disaster grants to state and local
governments to mitigate future damage

It should be noted that in addition to these three programs the Stafford Act includes preparedness and
response authorities. Examples include the Fire Management Assistance Grant (FMAG) program, Part 204
of 44 CFR under the Stafford Act, along with other miscellaneous programs. Subpart F has unemployment
assistance, legal aid, relocation, and crisis counseling. Subpart K has community disaster loans.

2.4.

DISASTER MITIGATION ACT OF 2000

The most important federal hazard mitigation law is the Disaster Mitigation Act of 2000 (DMA 2000). It
amended the Stafford Act and the Public Works Act to require preparation of hazard mitigation plans by
local governments as a precondition for receipt of Hazard Mitigation Grant Program project funds. State
governments were already required by the Stafford Act to prepare such plans. An initial deadline of
November 2003 was extended to November 2004 and then to May 2005.
The general purpose of DMA 2000 was to reduce preventable, repetitive disaster losses by encouraging
states and local jurisdictions to plan more wisely through mitigation of natural hazards, vulnerability, and
risk. The basic reason for its passage was the growing volume and severity of preventable, repetitive losses
from natural disasters aggravated by the widespread problem of poorly planned local development. Major
disasters during the 1990s, including the 1993 mid‐western floods along the Missouri and Mississippi rivers,
and the Northridge Earthquake of 1994 together with an increase in wildland‐urban interface fires,
convinced Congress that more should be done locally to reduce the growing number of disaster losses.
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2.4.1. LOCAL HAZARD MITIGATION PLANS
Preparation of a Local Hazard Mitigation Plan (LHMP) is a pre‐condition for a local jurisdiction to receive
HMGP project funds. Local jurisdictions include cities, counties, special districts, and Native American
organizations. DMA 2000 requires all locally applicable hazards to be addressed in LHMPs, which can be
prepared by a single jurisdiction or on a multi‐agency regional basis. Whether the LHMPs singly or jointly
prepared, FEMA requires direct participation, selection of mitigation strategies, and formal adoption by
each jurisdiction. FEMA also has promoted open public involvement in the process, documented
participation of stakeholders, and provided opportunity for public review and comment on the mitigation
plan. Other key aspects of LHMP preparation encouraged by DMA 2000 include 1) pre‐disaster planning, 2)
integrated state and local planning, 3) use of all‐hazards approaches, 4) risk assessment and risk reduction
measures, and 5) community‐based processes, including public/private partnerships.
A detailed discussion of FEMA‐approved LHMPs in California is provided in Annex 4.

2.4.2. HAZARD MITIGATION GRANT PROGRAM
The HMGP program represents a disaster‐based approach to allocating federal funds for use in mitigating
hazards that might cause future disasters. HMGP funds are administered by states as sub‐grants to local
governments that have FEMA‐approved LHMPs. Generally, HMGP allocations have represented from 7½ to
15 percent of post‐disaster Stafford Act funding authorizations by Congress. Under H.R. 5441, the 2007
Department of Homeland Security Appropriations Act passed by Congress in October 2006, states with
standard multi‐hazard mitigation plans receive HMGP project funding based on varying proportions of a
federally declared post‐disaster Stafford Act funding authorization:




15 percent for amounts not more than $2 billion
10 percent for amounts more than $2 billion and not more than $10 billion
7½ percent for amounts more than $10 billion and not more than $35 billion

A more extensive discussion of the HMGP program is provided in Chapter 7.

2.4.3. PRE‐DISASTER MITIGATION
DMA 2000 also provides for Pre‐Disaster Mitigation (PDM) grants for hazard mitigation planning. PDM is
administered in California by Cal EMA. It was created under DMA 2000 to provide a funding mechanism
that was not dependent on a presidential disaster declaration. Of the $25 million appropriated in fiscal year
2002 nationwide, California received approximately $1 million or 4 percent. The majority of these funds
were spent on the development of the 2004 SHMP. Starting in fiscal year 2003, the PDM program was split
into two different grants: planning and competitive. A more detailed discussion of the PDM program is
provided in Chapter 7.

2.5.

OTHER FEDERAL DISASTER LAWS

Other federal laws authorize post‐disaster funding to support restoration of highways, housing, and
business. These include the Housing and Community Development Act, Federal‐Aid Highways Act, Public
Works Act, and Small Business Administration Act, which generally provide grants and loans for post‐
disaster recovery and reconstruction.
The Federal‐Aid Highways Act, for example, authorizes emergency grants for freeways and highways on the
federal network. The Housing and Community Development Act provides for several types of post‐disaster
assistance including:
1.

Section 235 rental assistance
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2.
3.

Section 8 rental vouchers
Community Development Block Grants (CDBG) for housing repair and commercial loans that are also
used locally to help finance local hazard mitigation projects associated with rebuilding

The Small Business Administration Act authorizes emergency provision of business resumption loans for
small businesses and loans to homeowners for damage restoration. Finally, the Public Works Act authorizes
assistance to small businesses as well as assistance to local governments for economic development.

2.6.

FEDERAL EMERGENCY MANAGEMENT DIRECTIVES

In addition to federal disaster management laws are a series of administrative directives regarding federal
emergency management systems. These have been put in place over the past two decades by FEMA and,
more recently, by the Department of Homeland Security, of which FEMA is now a part, in order to
standardize disaster preparedness, response, and recovery practices nationwide.
The theory underlying the federal emergency management systems is a “bottom‐up” concept that places
priority in an emergency on local use of all locally available resources, including those supplied by mutual
aid partners, before assistance is requested from the state government. In turn, it also emphasizes state use
of all available state resources before assistance is requested of the federal government.
Thus, where local resources are overwhelmed in an emergency, assistance is requested from the state
government. The Governor can declare a state of emergency and, if the emergency is so great as to
overwhelm state resources, can request assistance from the federal government. Federal emergency
response is provided after the President receives a request from a state and declares a federal emergency.
In return for federal emergency resources and post‐disaster financial assistance, state and local
governments are expected to follow specific federal regulations and guidelines associated with federal
mitigation, preparedness, response, and recovery programs. This expectation forms the basis for the
institutional arrangements and operations created at the state and local levels under federal administrative
direction. Principal among these federal systems are the National Incident Management System (NIMS) and
the National Response Framework (NRF).

2.6.1. NATIONAL INCIDENT MANAGEMENT SYSTEM (NIMS)
NIMS is a standardized incident command system (ICS) providing standardized terminology and procedures
for common use in an emergency in any jurisdiction. NIMS uses standard incident command functions for
managing an emergency (i.e., command, operations, planning and intelligence, logistics, and finance). NIMS
is similar in many respects to a previously adopted system in California known as the Standardized
Emergency Management System (SEMS).
NIMS is a major source of guidance for all state and local emergency management agencies in developing
their own ICS protocols. Beginning in 2005, state and local governments wishing to receive federal financial
assistance have been required by DHS to prepare emergency management plans that comply with NIMS.
This is known as “NIMS compliance.”

2.6.2. NATIONAL RESPONSE FRAMEWORK (NRF)
The National Response Framework (NRF), released by the Department of Homeland Security (DHS) in 2008,
supersedes the National Response Plan. The NRF is a comprehensive guide for how the nation conducts
incident response to all‐hazards. Identified within the NRF are five key response principles: engaged
partnerships; tiered response; scalable, flexible and adaptable operational capabilities; unity of effort
through unified command; and the readiness to act. One of the most important functions of the NRF is
defining the roles, responsibilities, and relationships of local, state, and federal government, the private
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sector, and non‐governmental organizations (NGOs) for responding to incidents. Within the NRF, there are
15 Emergency Support Functions (ESF) annexes. In addition, the NRF provides support annexes, incident
annexes and partner guides. Annex Table 2.A lists the 15 ESFs along with the scope of each function.
Annex Table 2.A: Emergency Support Functions and Scopes
Emergency Support Function
ESF #1‐Transportation

ESF #2‐Communications

ESF #3‐Public Works and Engineering

ESF #4‐Firefighting
ESF #5‐Emergency Management

ESF #6‐Mass Care, Emergency Assistance,
Housing, and Human Services
ESF #7‐Logistics Management and
Resource Support
Resource support (facility space, office
equipment and supplies, contracting
services, etc.)
ESF #8‐Health and Medical Services

ESF #9‐ Search and Rescue
ESF #10‐Oil and Hazardous Materials
Response
ESF #11‐Agriculture and Natural
Resources

ESF #12‐Energy
ESF #13‐Public Safety and Security

2013 SHMP

Scope
Aviation/airspace management and control Transportation
safety Restoration/recovery of transportation infrastructure
Movement restrictions Damage and impact assessment
Coordination with telecommunications and information
technology industries Restoration and repair of
telecommunications infrastructure Protection, restoration,
and sustainment of national cyber and information
technology resources Oversight of communications within
the federal incident management and response structures
Infrastructure protection and emergency repair
Infrastructure restoration Engineering services and
construction management Emergency contracting support
for life‐saving and life‐sustaining services
Coordination of federal firefighting activities Support to
wildland, rural, and urban firefighting operations
Coordination of incident management and response efforts
Issuance of mission assignments Resource and human capital
Incident action planning Financial management
Mass care Emergency assistance Disaster housing Human
services
Comprehensive, national incident logistics planning,
management, and sustainment capability

Public health Medical Mental health services Mass fatality
management
Life‐saving assistance Search and rescue operations
Oil and hazardous materials (chemical, biological,
radiological, etc.) response Environmental short‐ and long‐
term cleanup
Nutrition assistance Animal and plant disease and pest
response Food safety and security Natural and cultural
resources and historic properties protection and restoration
Safety and well‐being of household pets
Energy infrastructure assessment, repair, and restoration
Energy industry utilities coordination Energy forecast
Facility and resource security Security planning and technical
resource assistance Public safety and security support
Support to access, traffic, and crowd control General law
enforcement
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Emergency Support Function
ESF #14‐Long‐Term Community Recovery

ESF #15‐External Affairs

Source: U.S. Department of Homeland Security.
Introduction.2008.

Scope
Social and economic community impact assessment Long‐
term community recovery assistance to States, local
governments, and the private sector Analysis and review of
mitigation program implementation
Emergency public information and protective action
guidance Media and community relations Congressional and
international affairs Tribal and insular affairs
National Response Framework, Emergency Support Function Annexes:

2.6.3. NATIONAL PREPAREDNESS SYSTEM
A national initiative to integrate various prior and ongoing emergency management statutory and
administrative directions from Congress and the President is embodied in Presidential Policy Directive (PPD)
8: National Preparedness, which was released in March 2011. Its goal is to strengthen the security and
resilience of the United States through systematic preparation for the threats that pose the greatest risk to
the security of the Nation. PPD‐8 defines five mission areas—Prevention, Protection, Mitigation, Response,
and Recovery—and mandates the development of a series of policy and planning documents to explain and
guide the Nation’s approach to ensuring and enhancing national preparedness.

2.6.4. THREAT AND HAZARD IDENTIFICATION AND RISK ASSESSMENT (THIRA)
The Threat and Hazard Identification and Risk Assessment (THIRA) is part of the overall National
Preparedness System process derived from PPD‐8, and builds on the National Preparedness Goal. THIRA is a
tool that allows a jurisdiction to understand its threats and hazards and how the impacts may vary
according to time of occurrence, season, location, and other community factors. This knowledge helps a
jurisdiction establish informed and defensible capability targets. Each state must complete a THIRA each
year as a condition of FEMA Homeland Security Grant Program funding. The ultimate outcome of the
THIRA process is a set of capability targets.
The First Edition of the Threat and Hazard Identification Guide Comprehensive Preparedness Guide (CPG)
201 was published in April 2012. The annual State of California Threat and Hazard Identification and Risk
Assessment is informed by the existing state emergency management plans and public and private
stakeholders, and is conducted in accordance with Comprehensive Preparedness Guide (CPG) 201. This final
THIRA document culminates in identifying preliminary State of California capability targets for the 31 core
capabilities from the National Preparedness Goal. The entire Comprehensive Preparedness Guide (201) is
available on FEMA’s website: http://www.fema.gov/national‐preparedness

2.6.5. NATIONAL MITIGATION FRAMEWORK
Also part of the National Preparedness System is the National Mitigation Framework (NMF), is which builds
on the National Preparedness Goal. The National Mitigation Framework sets the strategy and doctrine for
building, sustaining, and delivering the core capabilities for Mitigation identified in the National
Preparedness Goal. This Framework considers the full spectrum of threats and hazards, including natural,
technological/accidental, and adversarial/human‐caused.
The Mission Areas for the National Mitigation Framework are consistent with those of THIRA: Prevention,
Protection, Mitigation, Response and Recovery. The Framework provides the following definitions of the
mission areas:
 Prevention: The capabilities necessary to avoid, prevent, or stop a threatened or actual act of
terrorism. As defined by PPD‐8, the term “prevention” refers to preventing imminent threats.
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Protection: The capabilities necessary to secure the homeland against acts of terrorism and manmade
or natural disasters.
Mitigation: The capabilities necessary to reduce loss of life and property by lessening the impact of
disasters.
Response: The capabilities necessary to save lives, protect property and the environment, and meet
basic human needs after an incident has occurred.
Recovery: The capabilities necessary to assist communities affected by an incident to recover
effectively.

This Framework establishes a common platform and forum for coordinating and addressing how the Nation
manages risk through mitigation capabilities. It describes mitigation roles across the whole community. The
National Mitigation Framework was published May 2013 and is available on FEMA’s website:
http://www.fema.gov/national‐preparedness .
PPD – 8 and the National Mitigation Framework provide an emerging institutional backdrop for the federal
and state laws, policies, and strategies presented previously in Chapter 3 as well as the detailed hazard and
risk assessments described in the following Chapters 5 and 6.

2.7.

CALIFORNIA EMERGENCY SERVICES ACT

Among the more important laws, regulations, and administrative orders governing disaster management in
California are the California Emergency Services Act, California Disaster Assistance Act, and Title 19 of the
California Code of Regulations. The California Emergency Services Act provides the legal authority for
emergency management and foundation for coordination of state and local emergency response, recovery,
preparedness, and mitigation activities throughout California.

2.7.1. STATE EMERGENCY PLAN
The Governor's Executive Order W‐9‐91 requires the Director of the Office of Emergency Services (OES),
now the Secretary of Cal EMA, to prepare the State of California’s Emergency Plan and coordinate activities
of all state agencies during the preparedness and response phases of emergencies. This Executive Order
also directs state government organizations to submit agency emergency plans and procedures to the
Director of OES, now Secretary of Cal EMA, for review and approval, provide personnel emergency training,
define lines of succession, and ensure effective use of resources during response and recovery.
The State Emergency Plan describes the California Emergency Organization that provides the state and local
agencies access to public and private resources during emergencies. The State Emergency Plan is revised
periodically. Draft versions of revisions of the State Emergency Plan are posted on the Cal EMA website for
review and comment by other governmental entities and the public. The most recent update was in June
2009.

State Emergency Plan Linkage with SHMP
The SHMP is an important supporting document to the California State Emergency Plan (SEP). The SEP
defines and describes the fundamental systems, strategies, policies, assumptions, responsibilities and
operational priorities that California uses to guide and support emergency management efforts. The SEP
and the SHMP are closely interlinked; Section 8 of the SEP identifies mitigation as one of the four
emergency management functions and references the role of the SHMP in describing and mitigating
hazards, risks, and vulnerabilities, thereby reducing disaster losses. The SEP provides several examples of
hazards, risks and vulnerabilities giving rise to emergencies in California. However, it formally acknowledges
the SHMP as the overriding comprehensive hazard analysis document that it relies upon for detailed
hazard, risk, and vulnerability analysis, and other hazard mitigation‐related information and programs.
Essential elements of the SEP include:
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A description of the emergency services that are provided by governmental agencies and how
resources are mobilized
An outline of the methods for carrying out emergency operations and the process for rendering mutual
aid
An overview of the system for providing public information
Emphasis on the need for continuity planning to ensure uninterrupted government operations

SEP Functional Annexes and Appendices
The SEP implements Emergency Function working groups, which develop functional annexes that follow an
established format to describe discipline‐specific goals, objectives, operational concepts, capabilities,
organizational structures, and related policies and procedures. The functional annexes are developed
separately from the basic plan and make reference to existing agency and department plans and
procedures. Subsequent plans and procedures that are developed in support of the State Emergency Plan,
such as mutual aid plans, the SHMP and other hazard‐specific plans, catastrophic plans, and related
procedures, are incorporated by reference and maintained separate from the SEP.
The State Emergency Plan (SEP) establishes the California Emergency Functions (CA‐EFs) as a key
component of California’s system for all‐hazards emergency management. The California Emergency
Management Agency (Cal EMA) initiated the development of the CA‐EFs in cooperation with California’s
emergency management community including federal, state, tribal, and local governments, public/private
partners and other stakeholders to ensure effective collaboration during all phases of emergency
management.
The development of the CA‐EFs involves organization of the participating stakeholders and gradual
development of emergency function components. This development also includes a process to maintain
each of the CA‐EFs as a permanent component of California’s emergency management system. The 17
emergency functions identified in the California Emergency Function Guidance 2009 document are listed in
Annex Table 2.B.
Annex Table 2. B California Emergency Functions and Lead Agencies
Emergency Function
Transportation
Communications
Construction and Engineering
Fire and Rescue
Management
Care and Shelter
Resources
Public Health and Medical
Search and Rescue
Hazardous Materials
Food and Agriculture
Utilities
Law Enforcement
Long‐Term Recovery
Public Information
Evacuation
Volunteer and Donations Management

Lead Agency
Business Transportation and Housing Agency
State and Consumer Services Agency
State and Consumer Services Agency
Cal EMA
Cal EMA
Health and Human Services Agency
State and Consumer Services Agency
Health and Human Services Agency
Cal EMA
California Environmental Protection Agency
Department of Food and Agriculture
Resources Agency
Cal EMA
State and Consumer Services Agency /Business,
Transportation and Housing Agency
Cal EMA
Business, Transportation, and Housing Agency
California Volunteers

Source: California Emergency Function Guidance 2009

2013 SHMP

ANNEX 2 ‐ 8

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
ANNEX 2 – GUIDE TO CALIFORNIA HAZARD MITIGATION LAWS, POLICIES AND INSTITUTIONS
The California Emergency Function Guidance 2009 document for the development of annexes and more
information regarding CA‐EFs is available on the Cal OES website:
http://www.calema.ca.gov/PlanningandPreparedness/Pages/Emergency‐Functions.aspx

SEP Revisions
The SEP is periodically revised. Draft versions of revisions of the State Emergency Plan are posted on the Cal
EMA website for review and comment by other governmental entities and the public. The most recent
update was in June 2009.

2.7.2. STANDARDIZED EMERGENCY MANAGEMENT SYSTEM (SEMS)
The Standardized Emergency Management System (SEMS) is the system required by Government Code
Section 8607(a) for managing response to multi‐agency and multi‐jurisdiction emergencies in California.
There are five SEMS organization levels which, together with the private sector, comprise the California
Emergency Organization. This virtual organization potentially represents all resources available within the
state that may be applied in disaster response and recovery phases. The five levels are:


State ‐ Statewide resource coordination integrated with federal agencies



Regional ‐ Management and coordination of information and resources among operational areas



Operational Area ‐ Management and/or coordination of information, resources, and
priorities among all local governments within the boundary of a county



Local ‐ County, city, or special districts



Field ‐ On‐scene responders

SEMS operates from established Emergency Operations Centers (EOCs) at the state, regional, operational,
and local levels, as well as in many businesses and industries. SEMS incorporates the use of the Incident
Command System (ICS), the Master Mutual Aid Agreement, existing mutual aid systems, the operational
area concept, and multi‐agency or inter‐agency coordination. A prime objective in emergency operations is
to provide local jurisdictions with the resources to meet their disaster needs and maintain continuity of
government. All state employees are Disaster Service Workers (DSW) under Governor’s Executive Order W‐
9‐91.

2.7.3. ROLE OF CAL OES AND SEMS
Cal EMA performs executive functions assigned by the Governor. The Secretary of Cal EMA coordinates the
state’s disaster preparedness and response activities, assisted by representatives of state agencies. SEMS
helps unify all elements of California’s emergency management organization into a single integrated
system. Its use is required for state response agencies and local government agencies seeking eligibility for
state funding of response‐related personnel costs.

2.7.4. LOCAL GOVERNMENT COORDINATION
An important point of vertical and horizontal integration of emergency preparedness and response at the
local level is the county operational area EOC. This EOC manages and/or coordinates information,
resources, and priorities among all local governments within the boundary of a county. There are 58
operational areas within California, consistent with the number of counties. While each city within a county
may have its own EOC, the county EOC has a special responsibility under SEMS to be the clearinghouse for
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all other EOCs in that particular county. These fall within one or another of three Cal EMA Administrative
Regions.

2.7.5. CAL OES ADMINISTRATIVE REGIONS
There are three Cal OES Administrative Regions (Inland, Coastal, and Southern) in California. Within these
are six Mutual Aid Regions for fire and general mutual aid coordination. Law Enforcement and Coroners
have seven Mutual Aid Regions. The Cal OES Administrative Regions manage and coordinate information
and resources among operational areas within mutual aid regions and between operational areas and state
agencies for support during emergency mitigation, preparedness, response, and recovery activities.
Annex Map 2.A on the following page identifies the 58 county operational areas within the three Cal OES
Administrative Regions and six fire and general coordination Mutual Aid Regions. The Coastal Cal OES
region extends from Monterey County on the south to Del Norte County on the north and is a single Mutual
Aid Region. The Inland Cal OES region extends from Kern County on the south to Siskiyou and Modoc
counties on the north and contains three Mutual Aid Regions. The Southern Cal OES region extends from
San Diego County on the south to San Luis Obispo County on the north along the Pacific Coast and Mono
County on the north along the California‐Nevada border and contains two Mutual Aid Regions.
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Annex Map 2.A: Cal OES Administrative Regions
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2.8.

RELATIONSHIP OF SHMP TO EMERGENCY MANAGEMENT

As discussed initially in Chapter 1 as well as later in the SHMP, the SHMP is a supporting document to the
California State Emergency Plan (see Annex Chart 2.A). By referencing the SHMP, the State Emergency Plan
acknowledges the potential risks associated with identified hazards.
The Standardized Emergency Management System (SEMS) is the system required by Government Code
Section 8607(a) for managing responses to multi‐agency emergencies in California. The State Emergency
Plan supports the policies, concepts, and protocols specified in the SEMS Guidelines for the implementation
of SEMS. The use of SEMS is required by law during multi‐agency or multi‐jurisdictional emergency
response by state agencies. Local government must also use SEMS to be eligible for reimbursement of
certain response‐related personnel costs.

2.8.1. SPECIAL NOTE ON RELATIONSHIP OF MITIGATION AND EMERGENCY PLANS
The Disaster Mitigation Act of 2000 (DMA 2000) brought hazard mitigation to the forefront by requiring
FEMA‐approved state and local hazard mitigation plans in order for state agencies and local governments to
remain eligible for reimbursement for permanent work under the federal Public Assistance Program and all
federal hazard mitigation grant funding.
In addition, since 2005 state and local emergency management plans must be consistent with the National
Incident Management System (NIMS) in order to be eligible to qualify for federal preparedness funds NIMS
added prevention and protection to the emergency management cycle. In this way, the Department of
Homeland Security merged under one roof the capability to anticipate, preempt, and deter threats to the
homeland whenever possible and the ability to respond quickly when such threats do materialize.
The overall strategy of the revised emergency management cycle can be expressed very simply: what you
cannot mitigate or prevent you must be prepared to respond to and recover from (see Annex Chart 2.B).
Other Cal OES plans and guidance documents referencing mitigation include the California Emergency Plan,
Disaster Recovery and Mitigation Handbook, Electric Power Disruption, Emergency Planning Guidance for
Local Government (revised 2007), Emergency Management in California (2003), Emergency Planning
Guidance for Public and Private Water Utilities, Recovery Manual, Risk Communication Guide for State and
Local Agencies, and Statewide Emergency Management Strategic Plan (2005‐2010).

2.8.2. VITAL ROLE OF SHMP IN EMERGENCY MANAGEMENT
As pointed out in other chapters, the SHMP plays a fundamental role in comprehensive, integrated
emergency management in California. Among other things, it identifies and analyzes the consequences of
the risks associated with human‐caused and natural hazards, together with vulnerabilities of people and
property associated with such risks and mitigation programs devised to lessen their impact. Timely and
effective hazard mitigation has multiple benefits, including the following:








Minimizes deaths, injuries, and other negative disaster impacts on the public
Reduces disaster losses to property, facilities, and infrastructure
Minimizes negative impacts on the environment and economic condition of the state
Lessens the work of emergency responders
Assures greater continuity of government operations, including continued delivery of services
Creates conditions by which recovery can happen more quickly and be less costly
Heightens public confidence in the jurisdiction’s governance

The 2010 SHMP identifies these benefits as an integral part of its various chapters, providing detailed
evidence of the value of reducing specific hazards, risks, and vulnerabilities to achieve such benefits. Such
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benefits are reflected in the SHMP goals in Chapter 2, strategies and actions in Chapter 3, risk assessment
overview in Chapter 4, evaluation of primary and other hazards and their mitigation in Chapters 5 and 6,
and the description of the California’s comprehensive mitigation program management in Chapter 7.

Annex Chart 2.A: Hierarchy of Hazard Mitigation Programs

CALIFORNIA EMERGENCY SERVICES ACT

STATE OF CALIFORNIA EMERGENCY PLAN
STATE OF CALIFORNIA MULTI-HAZARD MITIGATION PLAN
LOCAL HAZARD MITIGATION PLANNING
Local Hazard Mitigation Plans
Flood Mitigation Assistance Plans
HAZARD MITIGATION GRANT FUNDING PRIORITIES
Planning
Projects
Source: Cal OES
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Annex Chart 2.B: Emergency Management Cycle after DMA 2000
Mitigation


HMGP‐FEMA makes
funding available to
mitigate risks and
damage in future
events







Consistent with:
o Cal OES Strategic Plan
o California Emergency Plan
Hazard Identification and Analysis
HMGP – Disaster Related
PDM – Annual
FMA – Annual
State Mitigation Strategy

Prevention

Pre‐Disaster Grants:

PDM

FMA

Recovery






Preparedness

COOP/COG Plans
Debris Management
Restoring Public Infrastructure
Reimbursement of Costs (406
mitigation)
Individual Assistance Loans
o
SBA Loans
State Recovery Plan
Recovery Handbook
Long‐Term Community Recovery
Mitigation (ESF#14)






What you can’t mitigate you
must prepare to respond to
and recover from:

California Emergency
Plan and Annexes

Ongoing Planning
Efforts

Response



SEMS
NIMS

Source: Cal OES

2.9.

STATE AGENCY RESPONSIBILITIES

The preceding laws are administered by more than 40 state agencies, departments, and divisions
responsible for their implementation, many of which have been active in the State Hazard Mitigation Team
(SHMT). Many of these agencies have key responsibilities for emergency management and hazard
mitigation activities assigned by statute. Annex Table 2.B provides a list of state agencies involved in
various disaster mitigation functions.
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Annex Table 2.C: State Agency Emergency Management and Mitigation Responsibilities
Agency
Business, Transportation and Housing Agency
California Highway Patrol
Department of Housing & Community
Development

Department of Transportation

California Earthquake Authority
California Environmental Protection Agency
Air Resources Board

Department of Pesticide Regulation
Department of Toxic Substances Control

Integrated Waste Management Board

Office of Environmental Health Hazard
Assessment
State Water Resources Control Board

California Health & Human Services Agency
Department of Public Health

Office of Statewide Health Planning and
Development
California Public Utilities Commission

California State Archives
California State Military Reserve
California State University (CSU) system
California Volunteers

2013 SHMP

Emergency Management and Mitigation Role
Protects state employees and property; supports
evacuations and public safety in emergencies
Expands and preserves safe and affordable housing
options; enforces seismic codes and standards for
mobile homes/manufactured homes and special
housing programs for vulnerable populations
Assures safety standards of California highway
infrastructure; implements seismic strengthening of
highway bridges and overpasses
Provides residential earthquake insurance; conducts
mitigation pilot projects
Regulates toxic air contaminants; oversees Climate
Action Team; manages programs which reduce air
pollution
Regulates sale and use of pesticides; develops pest
management systems
Regulates transport, treatment, storage, and
disposal of hazardous waste; monitors and cleans up
waste sites
Manages generated waste; promotes reduction of
waste; implements Disaster Debris Management
Plan
Assesses exposure and risks to public health from
toxic substances; supports green chemistry
Administers
National
Pollutant
Discharge
Elimination System (NPDES) program and cleanup of
underground storage tanks
Monitors West Nile Virus, prepares for pandemic flu
and bioterrorism incidents; monitors drinking water
quality
Regulates the safety of acute care hospital design,
construction and retrofits
Participates in Energy Action Plan, reducing
greenhouse gas emissions and encourages solar
energy infrastructure in existing homes and
businesses
Preserves historic records of state government
Responds to natural and man‐made threats to
California
Regulates the safety of CSU campus facility design,
construction and retrofits
Coordinates
volunteer
activities
through
coordination with volunteer organizations, citizen
corps programs, national service programs and
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Agency
Department of Corrections and Rehabilitation
Department of Education

Department of Food and Agriculture

Department of Insurance
Department of Social Services
(Disaster Services Bureau)

Office of Historic Preservation
Office of the Governor – State of California
California Governor’s Office of Emergency Services
(Cal OES)

Governor’s Office of Planning and Research (OPR)

Resources Agency
CAL FIRE
(Department of Forestry and Fire
Protection)

Office of State Fire Marshal

California Coastal Commission
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Emergency Management and Mitigation Role
other non‐governmental organizations
Provides labor for vegetation management and
wildland firefighting
Identifies nonstructural earthquake hazards in
public schools, assists with California Schools
Integrated Pest Management Program; oversees
school preparedness programs
Food safety oversight and inspection; responds to
invasive animal and plant disease; oversees
integrated pest control
Enforces compliance with residential earthquake
insurance policy
Provide coordination, collaboration, and resource
identification for mass care and shelter, to support
the State of California’s capabilities to minimize the
humanitarian impact of disasters and other
emergencies through all four phases of emergency
management
Oversees seismic upgrading issues in historical
buildings
Protects the public and the state from natural and
man‐made disasters through comprehensive
emergency management programs; provides
mitigation planning and technical assistance;
administers hazard mitigation grant programs;
gathers and disseminates information critical to
protection of the state; oversees Critical
Infrastructure Protection Plan
OPR serves as staff for long‐range planning and
research, and constitutes the comprehensive state
planning agency. It issues guidelines and advice for
regarding city and county general plans, including
safety elements, serves as the State Clearinghouse
under the California Environmental Quality Act, and
provides technical advice related to land use and
environmental issues.

Protects and manages forest and vegetation
resources, protects people and property from fires,
responds to emergencies; develops fire hazard
maps; develops fire safe standards; monitors forest
pest infestations; conducts public education
programs
Protects life and property from fires through
education, enforcement and fire prevention
engineering
Administers California Coastal Act, manages
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Agency
California Conservation Corps

California Energy Commission

California State Lands Commission
Marine Invasive Species Program
Oil Spill Prevention Program

Delta Protection Commission
Department of Boating and Waterways
Department of Conservation

California Geological Survey

Department of Fish and Wildlife

Office of Spill Prevention and Response
Department of Parks and Recreation

Department of Water Resources

State & Consumer Services Agency
California Building Standards Commission

California Seismic Safety Commission
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conservation and development of coastal resources
Provides critical front‐line and logistical support for
natural and man‐made hazards; assists with pre and
post‐disaster mitigation
Statewide energy policy and planning; implements
Energy Emergency Response Plan and supports
Green Building Initiatives
Manages and protects important natural and
cultural resources on public lands within state
Manages and protects important natural and
cultural resources on public lands within the state
Responsible for the prevention of oil spills at marine
terminals; prevents or minimizes the introduction of
NIS from commercial vessels
Implements the Land Use and Resource
Management Plan for the Delta
Controls invasive species in Sacramento‐San Joaquin
Delta
Disseminates
seismological
and
geological
information regarding earthquakes, landslides and
other geological hazards
Provides expert technical services and advice on
seismic, volcanic, and tsunami hazards and
earthquake engineering
Maintains native fish, wildlife, plant species and
natural communities for their ecological value;
monitors invasive species and implements the
Comprehensive
Environmental
Response,
Compensation, and Liability Act (CERCLA)
Spill prevention and response responsibilities
Has property jurisdiction for approximately 1.5
million acres, including over 300 miles of ocean
coastline. Serves approximately 80 million or more
visitors to state park facilities each year. Mission is
to protect natural/cultural resources and the state’s
biodiversity and provide quality recreational
experiences
Provides dam safety and flood control services,
water quality monitoring; monitors drought
conditions;
administers
CALFED
program;
participates in Delta levee risk reduction; operates
and maintains the State Water Project; administers
the drought water bank
Reviews, approves, and publishes building codes for
new construction and alterations (including
retrofits) proposed by state agencies
Provides decision‐makers and the general public
with cost‐effective recommendations that reduce
earthquake losses and expedite recovery
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Agency
Department of General Services
Division of the State Architect

Office of Public School Construction
Department of Technology Services
The Reclamation Board
University of California (UC)

Emergency Management and Mitigation Role
Manages state‐owned or state‐leased properties
statewide
Regulates the safety of design, construction, and
retrofits for state‐owned facilities, K‐12 public
schools, and essential services facilities
Adopts sound repair standards for state's public
schools
Recovers critical computer applications in event of
disaster
Designates floodways in Central Valley
Regulates the safety of UC campus facility design,
construction, and retrofits

A detailed chart showing state agency contact information, general functions, mitigation responsibilities,
and corresponding enabling legislation, is provided in Appendix U.

2.10. STATE EMERGENCY MANAGEMENT AND MITIGATION LAWS
During the course of California’s history as a state, the California legislature has adopted dozens of laws
dealing with emergency management and hazard mitigation. The following is a representative list of such
laws:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Air Pollution, Health and Safety Code Section 42320
Air Toxics Hot Spots, Health and Safety Code Section 44300
Alquist‐Priolo Earthquake Fault Zoning Act, Public Resources Code Section 2621
California Building Code, CCR, Title 24
California Disaster Assistance Act, Government Code Section 8680
California Environmental Quality Act (CEQA), Public Resources Code Section 21000
California Fire Code, CCR, Title 24, Part 9
Dam Safety Act, Water Code Sections 6000‐6501
Disaster Project Law, Health and Safety Code Section 34000
Disaster Recovery Reconstruction Act, Government Code Section 8877.1
Earthquake Hazards Reduction Act, Government Code Section 8871
Earthquake Fault Zoning Mapping Act, Public Resource Code Section 2621
Economic Disaster Act, Government Code Section 8695
Employees Safety Act, Labor Code Section 2801
Emergency Response Team for State Operations, Government Code Section 8549.10
Emergency Services Act, Government Code Section 8550
Essential Services Buildings Seismic Safety Act, Health and Safety Code Section 16000
Field Act for K‐12 public school design and construction safety, Education Code Section 17280, Section
81130, Section 17365
FIRESCOPE Act, Health and Safety Section 13070
Flood Control Law, Water Code Section 8000
Flood Control Law of 1946, Water Code Section 12800
Flood Plain Management, Water Code Section 8400
Hazardous Substances Highway Spill Containment and Abatement Act, Vehicle Code Section 2450
Hazardous Materials Release Response Plans and Inventory, Health and Safety Code Section 25500
Alfred E. Alquist Hospital Facilities Seismic Safety Act, Health and Safety Code Section 129675
Integrated Waste Management Act, Resources Code Section 40050
Katz Act, Education Code Sections 35295‐35297
(Requires schools to plan for earthquakes and other emergencies)
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Natural Hazards Disclosure Act, Civil Code Section 1102
Oil Refinery and Chemical Plant Safety Preparedness Act, Government Code Section 51020
Oil Spill Prevention and Response Act, Government Code Section 8674.1
Planning and Zoning Law, Government Code Section 65000
Radiation Protection Act, Health and Safety Code Section 114650
Riley Act, Health and Safety Code Section 19100
Sabotage Prevention Act, Military and Veterans Code Section 1630
Seismic Hazards Mapping Act, Public Resources Code Section 2690
Alfred E. Alquist Seismic Safety Commission Act, Government Code Section 8870
Subdivision Map Act, Government Code Section 66410
Water Shortage Emergency Act, Water Code Section 350

For a more complete list and detailed descriptions of the content of such laws by hazard type, see Appendix
T through Appendix W.

2.11. LOCAL EMERGENCY MANAGEMENT RESPONSIBILITIES
Cities and counties typically adopt ordinances establishing their local emergency organization, authorizing
establishment of a local disaster council and adoption of an emergency plan, designating responsibilities for
emergency management operations, and specifying officials authorized to declare a local emergency.
Most local jurisdictions have adopted the master mutual aid agreement to share critical skilled personnel
and equipment and have conducted training for emergency response and taken advantage of training made
available by a wide variety of agencies. During an immediate threat or in actual disaster conditions, local
authorities immediately put emergency response plans into operation and take actions required to cope
with disaster situations. As conditions require, all immediately available local, state, and federal resources
are committed to protect lives, property, and the environment.
Traditionally, special districts also play an important role in emergency preparedness and response. Special
districts are active participants in the operational area that is a focal point for all local emergency
management information and the provision of mutual aid.

2.12. LOCAL HAZARD MITIGATION RESPONSIBILITIES
Local hazard mitigation is implemented by cities, counties, and special districts in California under certain of
the laws listed previously. Each agency is responsible for mitigating hazards within its jurisdiction, as well as
assuring health and safety conditions related to development constructed by the private sector and local
government.

2.12.1.

BUILDING AND FIRE CODES

In California, state laws and state‐mandated professional building and fire codes adopted under the state’s
various safety planning laws have helped to create a solid foundation for mitigating impacts of floods, fire,
earthquakes, and other natural hazards in new development. Such safety planning laws and codes have
created a supportive policy framework for passage of laws dealing with retrofitting of existing potentially
hazardous structures. A well‐recognized example of such retrofit programs is the City of Los Angeles
unreinforced masonry (URM) seismic retrofit program underway since the 1980s. According to the City of
Los Angeles, 9,211 of its URM buildings had been retrofitted or demolished by 2006 under this program
(CSSC 2006‐04). Additional information on local URM programs can be found in Section 5.2.4.1.

2.12.2.

PLANNING AND ZONING

Beyond facility safety are the mitigation practices improving safety from natural hazards having to do with
the location and form of new development. These include local development planning and development
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oversight responsibilities delegated to cities and counties. Principal among these are compliance with the
Planning and Zoning Law (Government Code Section 63200), Subdivision Map Act (Government Code
Section 66410), and California Environmental Quality Act (CEQA), (Public Resources Code Section 21000).
The Planning and Zoning Law requires all cities and counties to adopt a comprehensive general plan
including land use, circulation, housing, safety, open space, conservation, and noise elements. It also
mandates consistency among all general plan elements as well as consistency between the general plan and
implementation measures such as zoning and subdivision review.

General Plan Safety Element
California is one of approximately 10 states mandating that natural hazards be addressed as a required
element of the local general plan. The general plan safety element establishes policies and programs to
protect the community from risks associated with earthquakes, floods, wildfire, and other natural and
human‐caused hazards.
According to the general plan safety element guidelines of the Governor’s Office of Planning and Research:
The aim of the safety element is to reduce the potential risk of death, injuries, property
damage, and economic and social dislocation resulting from fires, floods, earthquakes,
landslides, and other hazards. Other locally relevant safety issues, such as airport land
use, emergency response, hazardous materials spills, and crime reduction, may also be
included. Some local jurisdictions have even chosen to incorporate their hazardous
waste management plans into their safety elements.
The safety element overlaps topics also mandated in the land use, conservation, and
open‐space elements. When preparing a new general plan or undertaking a
comprehensive revision of an existing general plan, OPR suggests addressing these
common topics in a single place rather than scattering them among four separate
elements. The key concern should be to integrate effectively these common issues into
the decision‐making process.
The safety element must identify hazards and hazard abatement provisions to guide
local decisions related to zoning, subdivisions, and entitlement permits. The element
should contain general hazard and risk reduction strategies and policies supporting
hazard mitigation measures. Policies should address the identification of hazards and
emergency response, as well as mitigation through avoidance of hazards by new
projects and reduction of risk in developed areas.
As a required element of the general plan, the safety element provides the foundational information and
policy direction regarding hazards, vulnerability, and risk upon which proactive mitigation strategies and
actions can be based over time. All other general plan elements must be consistent with the safety element,
and vice versa. Likewise, all zoning, subdivisions, and capital improvements must be consistent with the
safety element.

Subdivision Review
The Subdivision Map Act is clear regarding the requirement for consistency of subdivisions with the general
plan. No tentative subdivision map can be approved unless the city or county finds that the subdivision,
including its design and improvements, is consistent with the general plan. This requirement for direct
implementation of the general plan through the specific implementation tool of subdivision review appears
to be unusual when comparing California planning laws to those of other states.
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Environmental Review
The California Environmental Quality Act (CEQA) is also an important California law reinforcing hazard
mitigation as discussed below. CEQA requires an environmental review of any “discretionary” project such
as a general plan amendment, zone change, specific plan, subdivision, or development plan review. If
significant impacts are found, an environmental impact report (EIR) must be prepared.

2.12.3.

SEISMIC ZONATION

Complementing these laws are seismic zonation requirements of the Alquist‐Priolo Earthquake Fault Zoning
Act (Public Resources Code Section 2621), which prohibits buildings designed for continuing human
occupancy from being constructed across an active fault, and Seismic Hazards Mapping Act (Public
Resources Code Section 2690), which directs the California Geological Survey to provide maps showing
areas susceptible to ground shaking, landslides, or liquefaction. Local governments must take such maps
into account in their planning and development review.

2.12.4.

STATE RESPONSIBILITY AREAS

Under the California Fire Plan, areas designated by CAL FIRE as State Responsibility Areas (SRAs), local
governments must consult with the California Department of Forestry and Fire Protection on development
review to assure safe development conditions.

2.12.5.

HAZARD MITIGATION THROUGH LOCAL LAND USE PLANNING

To maximize the value of effective pre‐disaster mitigation, many jurisdictions have written hazard
mitigation provisions into local zoning, development subdivision, and environmental review ordinances and
codes for reference in routine project review. Such ordinances are designed to address hazards identified in
federal and state hazards mapping, such as Flood Insurance rate Maps (FIRM) for 100‐year floodplains, as
well as any identified in the general plan or a Local Hazard Mitigation Plan prepared by the locality under
the Disaster Mitigation Act of 2000.
Ordinance language provides direction for further investigation where scientific evidence regarding hazard
presence, return periods, or potential magnitude of impact is not clear. Such ordinances also identify
standard hazard mitigation measures that can be attached to the project or subdivision as conditions to be
met prior to subsequent stages of development.
Examples of commonly applied zoning and subdivision regulatory approaches to new developments in
naturally hazardous areas include:









Transfer of allowable density or intensity from hazardous parts of a site to safer areas during
development plan review
Restriction of allowable residential densities, thereby reducing the potential number of structures at
risk
Enforcement of suitable building setbacks from flood, landslide, and fault zones
Adoption of slope‐density formulas to limit the number of dwellings on hillsides
Modification of proposed parcel boundaries and street locations to avoid hazardous areas
Requirement of multiple ingress and egress points for emergency access and evacuation
Provision of adequate street widths for two‐directional movement in an emergency
Assurance of sufficient water storage and pressure for adequate fire flows

Also commonly in use is an array of complementary techniques for avoiding private property development
in hazard‐prone areas. Examples include:
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Application of agricultural and conservation easements by private land trusts
Establishment of open space easements or donation of property for tax relief purposes
Acquisition of land or development rights using developer fees or public park bonds
Limitations on infrastructure provision and extensions

Together, these regulations and practices represent a powerful combination of tools to strengthen natural
hazard mitigation in the course of day‐to‐day development planning review.
Among these land use processes are three critical points at which communities make important risk
reduction decisions related to new development in hazard‐prone areas: 1) mandatory environmental
review under CEQA, 2) general plan and zoning decisions, and 3) subdivision map approvals. Environmental
review, general plan, zoning, and subdivision decisions all have far‐reaching consequences in areas where
natural hazards can create the potential for damage to development. If flooding, geological, and other
hazards are not sufficiently recognized at these key decision points, a “multiplier” effect can be created in
which the existing hazards are distributed among many new land parcels authorized under the decision.
Environmental review provides an opportunity to identify and evaluate risk‐reducing natural hazard
mitigation measures as a prelude to the land use planning process. For more information, see Annex 1.

2.13. RELATIONSHIPS OF LOCAL PLANNING PROCESSES TO LHMPS
An important interest of FEMA in promoting compliance with the LHMP process as part of planning for
hazard mitigation grants of various kinds is creation of an interface of mitigation planning with
comprehensive planning (i.e., the local general plans, regional blueprint plans, and regional transportation
plans).
Within this regional and local planning framework, key considerations identified by FEMA in evaluating
mitigation planning strategies include considerations such as:









Compatibility with community goals
Legal authority
Ability to implement and enforce mitigation actions
Technical feasibility
Financial capability
Cost/benefit ratio of a proposed solution
Priority level of the proposal project among the hazards addressed
Completeness of the solution

Some benefits of integrating mitigation planning with comprehensive planning include reduction of
vulnerability to disasters, stimulation of pre‐ and post‐disaster decision‐making, formation of partnerships
between planners and emergency managers, expansion of external funding opportunities, and facilitation
of the post‐disaster return of the community to normalcy, as well as resolution of locally sensitive issues
with community‐based rather than externally‐based solutions.
A recent California legislative action reinforcing these principles is Assembly Bill 2140, signed into law by the
Governor in October 2006. This bill provides the following incentives for LHMP preparation: 1) authorizes
cities and counties to adopt Local Hazard Mitigation Plans prepared under the terms of DMA 2000 as part
of mandated general plan safety elements; 2) requires Cal OES to give preference for grant fund assistance
in developing and adopting such a plan to local jurisdictions that have not adopted an LHMP; and, most
importantly, 3) authorizes the legislature to provide to such cities or counties a state share of local costs
exceeding 75 percent of total state‐eligible post‐disaster costs under the California Disaster Assistance Act.
For information regarding the detailed provisions of AB 2140, see Appendix C.
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2.14. UTILITIES
The California Utilities Emergency Association (CUEA) cooperates with Cal OES to coordinate public and
private utility emergency‐related issues in California. Largely supported by memberships from public and
private utilities with jurisdiction or service territory in California, the CUEA operates and manages the
Utilities Branch at Cal OES. Utilities membership in the CUEA includes gas, electric, telecommunications
(including wireless), water, wastewater, and petroleum pipeline industries. During emergencies, the
Utilities Operations Center (UOC) is activated to enhance the utilities’ capability to respond to and recover
from emergencies by providing a structure for cooperation and communication among utilities and
government agencies.
Beyond involvement in emergency management, private utilities are continuously involved in ongoing
investments increasing service capacities and replacing obsolete equipment and facilities. Many of these
investments represent incremental improvements in the resilience against natural and human‐caused
hazards within their plants and facilities.
Additional discussion on private utility mitigation investment in hazard mitigation is provided within Annex
3.

2.15. BUSINESS, INDUSTRY AND COMMUNITY‐BASED ORGANIZATIONS
Many business and industry organizations are recognizing that preparedness and mitigation can make a
difference between a company surviving a disaster or going out of business. Risk managers and chief
executive officers assess threats posed by disasters and, where risks are high, implement mitigation and
preparedness measures. Employee injury and illness prevention programs and business resumption plans
are helping to influence many businesses to develop or expand their emergency plans and move forward on
hazard mitigation investments.
The American Red Cross (ARC) provides disaster relief to individuals and families and emergency mass care
in coordination with government and private agencies. It receives its authority from a congressional charter
that cannot be changed by state or local emergency plans and procedures. In providing their services, the
ARC will not duplicate the programs of other public or private welfare agencies, nor will it assume financial
responsibility for their actions.
Community‐based volunteer agencies represent the most extensive source of response resources in an
emergency. A multitude of volunteer organizations are able to provide caring and knowledgeable
assistance in support of emergency response and recovery operations. Government recognizes the value
and importance of community‐based organizations which perform services and have resources that can
augment the ARC and other traditional response and relief agencies.
Recognizing the critical need for coordination with the private sector, Governor Schwarzenegger signed
Senate Bill (SB) 546 in September 2005 to help expand public/private partnerships and allow greater
participation by the private sector in governmental emergency management efforts. SB 546 authorized OES
(now Cal OES) to support partnership activities funded by the private sector.
California also has an extensive system of Fire Safe Councils, which are 501(c)3 nonprofit organizations
involving thousands of citizens as well as over 50 corporate partners. Activities include community outreach
and education, hazardous fuel assessment, community wildfire protection planning, and community
chipping projects. Everyone is a volunteer. The California Volunteers connects volunteers with hundreds of
community‐based organizations. Following a disaster, volunteer agencies continue to provide services for
their constituents as well as for the governmental agencies that might have need of their unique services.
Many of these organizations have already been identified through statewide information and referral
networks and are trained in SEMS to maximize their efficiency and ability to become better integrated into
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response and relief efforts. Many groups providing voluntary disaster services can be contacted through
the National Voluntary Organizations Active in Disasters (VOAD).
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3.1.

INTRODUCTION

A functioning society requires basic essentials (such as water, electricity, etc.) that are delivered through
linear facilities often referred to as lifeline infrastructure. California has vast networks of vital lifeline
infrastructure upon which normal daily human activities depend.
A lifeline is defined here as any spatially continuous engineered system that delivers essential services. The
main categories of lifeline infrastructure systems can include transportation, communication, power, gas,
water, and wastewater (see Annex Diagram 3.A below). Other separately situated services and facilities
interact with lifelines; these include, for example, emergency responders (e.g., police, fire, ambulance),
distribution services (e.g., food), collection services (e.g., solid waste), and emergency operations centers
used to support disaster response.
These systems are often interdependent so that a service interruption in one may lead to failure of another.
They are also interdependent with service sites and facilities such as city halls, schools, hospitals, and parks.
While separate service sites are critically important, this discussion will focus on lifeline systems and the
special considerations they require due to their system structure.
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Annex Diagram 3.A: Services Sometimes Included as Lifelines

Lifeline systems are generally composed of links, such as pipelines, canals, roadways, and power lines, and
nodes, such as pump stations, interchanges, switching hubs, and bridges (see Annex Diagram 3.B).
Lifeline systems provide the necessary services and resources for the day‐to‐day functioning of government,
businesses, and society as a whole. Society relies heavily on lifelines without giving much consideration to
their reliability until a disaster curtails or interrupts services. The failure of these systems can have a
catastrophic impact on communities or regions. Lifeline failure can come about due to obvious system
weaknesses, such as bridge failure due to poor design, as well as through interconnected or cascading
failures for which the causes may not be obvious.

Annex Diagram 3.B: Lifelines as Links and Nodes

Hazard mitigation historically has focused on system components and facilities (i.e., lifeline nodes).
However, lifelines are systems that require consideration of unique mitigation challenges. A single failed
component may have a direct impact in the immediate vicinity and also in areas unaffected by the hazard
that caused the failure. For example a bridge collapse due to a flood may cause traffic congestion not only
in the immediate area but also in parts of the region unaffected by the flood. Lifelines must be seen as
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systems where the failure of a single component affects the whole system, and lifeline mitigation must be
measured by system performance. The goal is to minimize service interruption and ensure continuity or
quick return of lifeline services to keep society functioning.
An agency’s overall hazard risk is a combination of structural and nonstructural facility risk as well as the
probability of damage to lifelines and the probability of disruption of the agency’s personnel (see Annex
Diagram 3.L). Many institutions have assessed their facility (or node) risks, but are unaware and
unprepared for lifeline risk.

Annex Diagram 3.C: Breakdown of Hazard Risks that Affect Organizations.

3.1.1. HAZARD MITIGATION AND CALIFORNIA LIFELINE SYSTEMS
In California, lifeline systems come into direct contact with multiple hazards. Lifeline systems cross faults,
floodplains, and high fire hazard severity zones. In Southern California alone, for example, water aqueducts
and canals cross the San Andreas Fault 32 times (EERI, 2011). Annex Map 3.A, Southern California Water
Vulnerability, shows multiple crossings of the San Andreas Fault by the State Water Project (SWP), Los
Angeles Aqueduct, and Colorado River Aqueduct, as well as location of a pumping plant on that fault.
This vulnerability only considers one fault and one type of lifeline system. When all faults and all hazards
are considered the full extent of lifeline vulnerability is clear. When lifeline locations are overlaid on hazard
zones, the potential for failure is evident. In contrast with hazard impacts on separately sited facilities like
schools or fire stations, however, the potential for failure on a particular lifeline can affect service delivery
of that system well beyond a failed bridge or other component in question. Individuals relying on lifeline
systems can lose service even hundreds of miles from the point of failure.
In California it is common to find corridors that contain multiple lifeline systems. Topography is partially
responsible, with mountains often forcing the routing of lifelines through narrow passes and corridors. In
other cases development has constrained the rights‐of‐way potentially available for lifelines, thereby
causing multiple lifelines to be located along the same path.
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Annex Map 3.A: Southern California Water Resources Vulnerability to Earthquakes

3.1.2. CASCADING LIFELINE FAILURES
Lifeline infrastructure maps in Chapter 5 and Chapter 6 separately suggest some common corridors along
which many lifelines are routed. Common routing can be either beneficial or hazardous depending upon
the level of hazard mitigation. If multiple lifelines are placed together to avoid a hazardous area, they may
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all benefit from appropriate mitigation measures. If lifelines are placed together through a hazardous area
without appropriate mitigation, however, in many cases the failure of one lifeline can influence or
precipitate failure of another. Damaged gas, water, wastewater, and electrical lines can become a
secondary hazard resulting in damage to other lifelines. (For more information on related facilities see
Section 5.2.4.2, Map 5.N – California Aqueducts, Canals and Hydrologic Regions, and also Map 5.P –
Transportation Infrastructure; Section 6.4.5, Map. 6.K – California’s Electric Transmission Grid; and Section
6.6.6, Map 6.T – California’s Natural Gas Pipelines.)
Similarly, restoration of each lifeline following a disaster is largely interdependent with restoration of all
other lifeline services. Communication systems and transportation networks are needed by repair crews to
restore services. Those same lifelines often require electricity or other lifelines to operate.

3.2.

LIFELINE FAILURE CASE EXAMPLES

The best way to describe typical lifeline failures is to explore brief case examples of lifelines disruption,
highlighting the principles illustrated. Drawn from actual experiences, such examples highlight the
important role of redundancy in the design of lifeline systems.
The discussion below describes case examples summarizes the concepts behind systems failure, and
presents methods for improving the resilience of lifelines.

3.2.1. LOMA PRIETA EARTHQUAKE ‐ IMPACT ON WATER AND TRANSPORTATION
The 1989 magnitude 6.9 Loma Prieta Earthquake was a large event, but the epicenter was located far
enough away from the San Francisco Bay Area that the earthquake caused substantially less damage than if
it were a direct hit. Nonetheless there were a number of failures from this event that warrant careful
attention.
In the Loma Prieta Earthquake, ground shaking and liquefaction in the Marina District of San Francisco
caused widespread damage to soft‐story wood‐frame residential structures. Soft‐story structures are those
with two or more stories built over a "soft" or "weak" story that typically consists of commercial space or
parking. Gas mains into these structures ruptured, which sparked a fire that quickly spread. Fire crews
arrived on the scene only to find that the water suppression system had failed and no water pressure was
available to put out fires. The City and County of San Francisco has a 135‐mile “seismically resistant”
auxiliary water suppression system (AWSS) consisting of distributed large cisterns to provide scattered
water sources across the city without relying on long stretches of pipeline (see Annex Map 3.B below). A 12‐
inch main of the AWSS failed and six fire hydrants were damaged by soil deformations in the area south of
Market Street. It is estimated that this drained the 750,000‐gallon Jones Street tank near the Marina
District in about 20 minutes (Schiff, 1990). Air entered the nearest pumping station, further preventing
water from reaching the fire.
Two fortunate events limited the potential damage due to fire: 1) calm winds, and 2) availability of the
(soon to be decommissioned) fire boats. The San Francisco Fire Department was in the process of selling
off the fire boats when the earthquake occurred, because there was full reliance on the “seismically
resistant” water distribution system. The redundancy of the fire boats provided the independent backup
system needed to suppress the fires.
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Annex Map 3.B: Auxiliary Water Suppression System in San Francisco

Source: City and County of San Francisco, 2010

The transportation systems in the greater Bay Area sustained over $1 billion in damage due to the
earthquake. The most prominent failures were the collapse of the Bay Bridge deck and the collapse of the
Cypress Viaduct freeway structure in Oakland. The Bay Bridge was closed for a full month, while the
Cypress Viaduct was never rebuilt to its original form (Schiff, 1990). Before the earthquake, the heavily
trafficked Bay Bridge corridor carried 240,000 vehicles and nearly 400,000 people across the bay on a daily
basis (Deakin, 1991).
To offset the loss of this corridor, alternative corridors and alternative means of transportation provided
the redundancy needed to maintain some functionality. A new ferry service transported 400 to 500
passengers a day. Bay Area Rapid Transit (BART) increased its ridership from 218,000 daily passengers to
357,000, a 64 percent increase (Schiff, 1990). Alternative bridges across the bay experienced traffic
increases. The Golden Gate Bridge had the busiest day in its history 10 days after the earthquake.
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Principles Identified:


In both the emergency water system and the transportation system, the importance of redundancy is
clearly demonstrated. To ensure lifeline redundancy the backup system should be independent and
either not be subjected to or be resistant to the same disaster loading conditions.

3.2.2. LA CONCHITA LANDSLIDE – IMPACT ON TRANSPORTATION
During the wet winter of 2005 a landslide/debris flow occurred along the Central California coast at La
Conchita, west of Ventura (Jibson, 2005). This landslide, in an area that is known for previous slides,
resulted in a tragedy of life loss for 10 people living below the slope.
The landslide was accompanied by an associated mudflow that blocked Highway 101 and the Union Pacific
rail line in a mountainous coastal area where there are no easy alternate transportation routes. The
corridor was closed for five days. The alternate driving route from Santa Barbara to Ventura, nominally 35
miles on Highway 101, required a circuitous trip of 200 miles. The alternate rail line also required a
substantial detour through the Central Valley. A ferry option was available, but at a cost of $35 one way
(Pool, 2005). No substantial fix was put in place and the occurrence of future similar failures is just a matter
of time and rainfall intensity.

Principles Identified:



Some transportation corridors do not have simple alternate routes, particularly when dealing with
difficult topography.
The cost of armoring certain lifelines against closure should be weighed against the repeat costs of
closure. If possible, cost benefit analysis of mitigation decisions should include not only life and
property loss, but also lifeline repairs or lifeline outage consequences.

3.2.3. NAPLES, ITALY, GARBAGE STRIKE
OVERFLOW

AND

SAN FRANCISCO COMBINED SEWER

These two case examples highlight reliance on lifeline systems that are often taken for granted. Rather than
representing acute disasters, the examples demonstrate how substantial disruption may occur over
extended periods.
In 2008 garbage pickup services in Naples, Italy, were suspended due to a labor strike and landfills that had
reached capacity. While waste disposal is not often thought of as a lifeline, it also functions as a spatially
distributed engineered system using city streets, and when this system is not functioning properly there can
be a disruption of society. Waste disposal requires nodes (landfills) for long‐term storage of the waste and
recycle sites for material salvage and conversion, together with a distributed system of trucks and streets
along which they can travel. For about seven months in Naples, the streets were full of accumulated
garbage, which became a public health and sanitation issue, and day‐to‐day society functions were
disrupted. At the peak of the strike there were over 200,000 tons of garbage in the streets (Economist,
2008), dampening the city’s tourism, Naples’ largest economic sector. Many businesses received half their
normal business during this period and subsequently experienced a lag in return to business as usual.
Waste lifelines may also include combined storm/sewer systems that have the traditional link and node
configuration. During intense rainfall these systems can overflow resulting in raw sewage being released
into rivers, lakes, and the sea, as well as backing up and threatening municipal drinking water. The City and
County of San Francisco’s combined storm/sewer system can overflow at 39 separate locations when
rainfall intensity exceeds 0.05 centimeters per hour, and has on average 80 overflows in a typical rainfall
year (Hoffman and Meighan, 1984).
The effects depend on the concentration of pollutants, the
constituents in the pollutants, and the locations where the overflow is released.
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Principles Identified:




Sewer and storm water systems, along with household and solid waste systems, are essential for
societal function and require lifelines consideration because of their spatially distributed nature.
Combined storm/sewer systems can result in small but chronic failures that affect the health of the
environment and citizens.
Following many disasters (e.g., earthquake, tsunami, etc.) debris can block access to critical assets or
prevent access for crews attempting to restore other lifelines (Yesler, 2011). Making access routes for
emergency response the top priority, identifying corridors needed to restore essential services, and
ranking other routes according to the need and timeliness for clearing debris will aid in more rapid
recovery and rehabilitation.

3.2.4. CHILE EARTHQUAKE – IMPACT
TRANSPORTATION

ON

POWER, WATER, COMMUNICATION,

AND

The 2010 magnitude 8.8 Maule Earthquake affected a vast region of Central Chile (EERI, 2010a). Although
the epicenter was 210 miles away from Santiago, the ground shaking had a large impact on the city. The
electric grid went down throughout most of Central Chile including metropolitan Santiago, a region of 6.1
million people. The loss of power precipitated the loss of communication in the form of radio, television,
telephone, cell phone, internet, and others. The loss of power halted Santiago’s water distribution system
which relies on electric pumps. This lack of services presented an inconvenience to some, a risk to other,
more vulnerable populations, and a hindrance to disaster recovery, particularly because Santiago is the seat
of power for the country. The interconnectedness of the power, communication, and water systems is an
obvious concept but difficult to untangle for ensuring resiliency.
Displacement and Closure of Highway Overpass Following Chile Earthquake

Source: EERI, 2010b

Closer to the epicenter was the city of Concepcion, population 900,000. Here not only was power, water,
and communication out, but all transportation access to the city was severed. The city was isolated and
had no means of communicating with the rest of the country or receiving word that help was on the way.
The lack of information compounded the lack of essential services and resulted in a break in the social
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fabric of that community (American Red Cross, 2011). Once communication was restored, the civil unease
dissipated and recovery and reconstruction began.
The main highway that runs north‐south in Chile is Routa 5. Ground shaking and/or liquefaction resulted in
damage to this transportation artery at multiple locations, slowing relief efforts, reconstruction, and regular
commerce. The damage occurred generally due to two types of failures (GEER, 2010). The first was
foundation soil failure at small water crossings. The major water crossings were engineered with well‐
designed bridges and abutments, but the lesser crossings were not addressed with the same engineering
rigor and often failed, sometimes catastrophically, taking out large sections of the four lane highway. The
second type of failure was small but ubiquitous deformations of the engineered abutments throughout the
affected region. In this case a few centimeters of settlement of a bridge abutment in the approach to a
bridge necessitated a slowing of traffic. This was observed at over 100 bridges. The failures were not
catastrophic but nonetheless represented pervasive damage that was costly to fix because of the large
number of bridges needing attention.

Principles Identified:




The interconnectedness/interdependence of lifelines can result in cascading or multiple service
failures.
Communication is often the most critical service during a disaster. Without it society cannot function.
Major transportation corridors, because they cover large spatial areas, are susceptible to a range of
failures which all result in diminished capacity.

3.2.5. JAPAN EARTHQUAKE AND TSUNAMI ‐ NUCLEAR DISASTER
The 2011 magnitude 9.0 Tohoku Earthquake resulted in widespread devastation, primarily due to the
ensuing tsunami. The Fukushima Nuclear Power Plant was designed both for strong ground shaking due to
an earthquake and for tsunami flooding, but the level of armoring against a tsunami was inadequate in
several areas.
The Fukushima Nuclear Power Plant was a substantial node in Japan’s power system. The safe operation
and shut down of the power plant required a constant supply of electricity through the connection to the
grid. This can be termed an active system requiring constant input to function, versus a passive system that
does not need constant input. The tsunami disrupted the grid and severed the supply of incoming
electricity to the power plant. In the event of such a disruption, electricity was to be supplied by backup
generators located on the site. Due to poor planning and design these backup generators were inundated
by the tsunami as well and were inoperable. With no viable redundancy in power supply, the power plant
could not effect a safe cool down, and “meltdown” ensued.

Principles Identified:



To have backup systems function as true redundant systems, the design must ensure that they are not
subject to the same loading as the primary systems.
Critical nodes that require active input are not reliable when that input is severed. A passive system, in
this case a nuclear power plant that can cool down without being connected to the grid, presents a
more reliable node.

3.2.6. HURRICANE SANDY ‐ GAS SHORTAGE
In 2012, Hurricane Sandy battered the East Coast of the U.S. causing widespread flooding, wind damage,
and related storm damage. Because of the widespread damage many lifelines systems were affected to a
greater or lesser extent.
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The electric grid went down mainly due to widely distributed damage to lines and substations. More than
three weeks after the hurricane there remained a persistent gasoline shortage that hindered recovery
efforts and contributed to a lingering delay in people resuming daily life operations (Sandalow, 2012). The
dearth in gasoline was primarily due to an interconnected systems problem. Gasoline in the greater New
York area is brought in mainly through the ports. These tankers were able to reach the ports quickly after
the hurricane but could not unload the gasoline because there was no electricity to run the pumps. The
lack of electricity hindered gasoline distribution at many levels along the supply chain.

Principles Identified:


Interdependence of electricity and gasoline distribution was highlighted in this disaster. Simple
redundant measures (e.g., manual pumps) could have alleviated some of the electricity‐caused gasoline
shortage.

3.3.

LIFELINES AND SYSTEMS CONCEPTS

3.3.1. TYPES OF SYSTEMS
Most lifelines are arranged in what can be called series systems. If visualized as a chain, the lifeline fails
when any single “link” in the chain fails (see Annex Diagram 3.C). This chain analogy represents a functional
definition of a series or non‐redundant system. Examples of series systems include:
 A transportation corridor where the failure of any bridge or highway section results in the closure of
that corridor
 A gas main where a rupture anywhere along its length results in disruption of gas delivery
 A levee system where a single breach results in flooding on the protected side of the levee
 An electricity grid that is down because a substation component has failed
 A water canal where a fault has rupture through the canal section thereby ceasing all flow downstream

Annex Diagram 3.D: A Series System When All Nodes and Links are Performing (Left) and When Failure of
a Single Component Results in a System Wide Failure (Right)

Within a series system there can be many components which are called links and nodes. These
components can be interconnected or interrelated in various ways. This dependence between components
is commonly termed correlation. Correlation can be seen in how multiple components resist adverse
loading (e.g., the components all have a similar design or construction) and also in how the loading is
applied across components (e.g., the loading consistently affects a large spatial area across numerous
components). In a series system the higher the correlated resistance is across components the more
reliable the system can be. On the other hand, the more components a series system has, the more likely
the system is to fail.
This discussion can be expanded to include interdependent/interrelated systems such as those highlighted
in some of the case examples:
 A gasoline distribution system that is crimped by loss of electricity or transportation corridors
 A water distribution system that is down because of loss of electricity
 A communication system that is down due to severed land‐lines and loss of electricity
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A water system that is non‐operational because a failed levee system has compromised the flow of
fresh water
One key to having serviceable and functioning lifelines during or after a disaster is to build redundancy into
the system. Redundancy can be conceptualized as a parallel system where all components must fail to
realize system failure (see Annex Diagram 3.D). But, as seen in the case histories, ensuring redundancy is
often difficult, even when the adverse loading conditions can be anticipated. Analytical modeling of
interconnected systems can be accomplished in some detail (e.g., Alexoudi, Kakderi, and Pitilakas, 2008) but
often a qualitative assessment is sufficient to determine the relative risk. The key in analyzing
interconnected systems, either quantitatively or qualitatively, is in properly assessing the interdependence
and redundancy.

Annex Diagram 3.E: A Parallel System That Has Two Components Performing the Same Function (Left),
Allowing the System to Continue to Function Along the Redundant Component When a Single
Component Fails (Right)

Systems that have a combination of both series and parallel components are called general systems.
General systems can be analytically modeled (e.g., Song and Der Kiureghian, 2010), but the difficulty in
accurately mapping the complexity of general systems and, more importantly, the difficulty in properly
accounting for the component correlation can make modeling difficult. Starting with the simplest model
that captures the key components will provide a basis for understanding the system. The model complexity
can be increased to provide a more refined risk assessment. If the risk does not change significantly with
increased complexity then the simpler model accurately captures the key components.
It is important to note that at larger scales most lifelines have the attributes of a general system. Most
lifeline systems are general systems that have portions that are series and portions that are parallel (see
Annex Diagram 3.E).
Annex Diagram 3.F: A General System with a Series Section and Two Parallel Sections.

The consequences of a system failure can be influenced by how near capacity the system is functioning on a
day‐to‐day basis. Take for example a network of interconnected roads that provide access from point A to
point B and other points. This system can be considered a general system as there may be roads that are
parallel and there may be interchanges that are in series. If this system is performing at or near capacity
prior to some adverse loading situation, even a failure of a redundant component can result in system
failure such as gridlock (Lewis, Mackin, and Darken, 2011). If this system is running far below capacity,
2013 SHMP

ANNEX 3 ‐ 11

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
ANNEX 3 –LIFELINES AND HAZARD MITIGATION PLANNING
however, there is inherent resilience in the system to absorb some component failure and continue to
function (see Annex Diagram 3.F). This relationship of system capacity to consequences adds a layer of
complexity to systems analysis, making proper assessment of risk and reliability tricky.
Annex Diagram 3.G: Aerial View of Road System Operating Near and Below Capacity Before and After
Failure Events

3.3.2. USING “FAULT TREES”: A FICTIONAL EXAMPLE
An intuitive means of assessing system reliability is by using what is known as a “fault tree” to identify each
failure scenario that exceeds a certain level of consequences. Each branch of the horizontal “tree”
represents a separate scenario (see Annex Diagrams 3.G and 3.H). This allows for the capture of different
scale systems failures, interconnected system failure, correlation of component resistance and load, and
other unique characteristics of a system that can lead to failure.
The best means of describing a fault tree is by example, and the following example uses a water distribution
system to illustrate: The fictional City Water Lifeline is controlled by a water distribution system at two
scales: state and local. The city does not have direct control over the state delivery of water but must
estimate the risk of the upstream water distribution problems at that scale. The probability of failure
information at the state level could be based on a multi‐hazard assessment produced by the state, while a
local assessment could provide necessary information about locally controlled components.
In this example the state controls the water source and a tunnel that provide water to the city. The city has
direct control over the two primary pumps (Pumps 1 and 2), one backup pump (Pump 3) and a water tank.
Pump 1 pushes water into a tank and the time users will be without water is a function of how full the tank
is when the pump breaks. The city installed a redundant pump (Pump 3) to supplement Pump 2 because
the water service to those users (hospital, etc) was deemed critical. The redundant pump may not be
independent, however, and may be damaged in the same event as Pump 2.
Annex Diagram 3.H: Conceptual Diagram of Fictional Water System
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Consequences are assessed as the disruption of water to the number of users in the city and the number of
days those users would be without water. Risk is the product of the probability of failure and the
consequences assumed, in this case the number of users and the days those users are without water. As
shown in Annex Diagram 3.H, the resulting risk values (here the probability‐weighted user days) are a
metric for ranking the potential failure scenarios to aid in the decision process of which hazard to address
first.
Annex Diagram 3.I: Fault tree for fictional water system

Based on the fictional example the biggest concern for the city is the water source reliability at the state
scale, mainly because the time to repair and return service is so long and all residents would be affected.
This would be the obvious choice of where to start mitigating hazards on the existing water system. The
probability of failure of this particular link could be explored further to determine which hazard is driving
the risk and how best to mitigate the risk, through redundancy, backup, or other means.
At the local level the most appropriate strategy may be to improve Pump 1 or the capacity of the tank.
Mitigation could be as simple as installing a backup pump system for Pump 1, or increasing the tank
capacity or likelihood of a full tank.
This simplistic fictional example provides a fault tree for deconstructing a complex system so that a rough
risk assessment can be performed. The quality of the risk assessment is a function of the structure of the
fault tree, the probability of failure analyses for each branch of the tree, and the estimates of the
consequences. These can always be improved upon with increasingly finer detail. The most important
aspect of the risk assessment is documenting the relative risk between branches of the fault tree to aid in
the mitigation decision process.

3.4.

PATH FORWARD FOR LIFELINE RESILIENCE

Often following a disaster event there is a gap between the time required to restore lifeline services, and
the acceptable time for customers to be without service. The gap is dynamic. It is a function of the
individual user resilience and the robustness of infrastructure.
For all users there is a critical point beyond which there will be unrecoverable consequences (e.g.,
permanent health problems, lost customers) or failure (e.g., death, bankruptcy). As shown graphically in
Annex Diagram 3.I, if lifeline services are not restored before a critical point after a disaster, there may be
permanent losses, but if restoration occurs before that critical point, permanent losses may be avoided or
reduced. Each individual lifeline will likely have unique, nonlinear relationships between time without
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service and losses. Knowledge of each party’s resilience can guide mitigation and preparedness measures
by both.

3.4.1. IDENTIFYING CRITICAL RESTORATION TIMELINES
While losses are expected after significant events, eliminating the gap between a user’s critical point and
restoration times can help minimize many losses. This can be accomplished by:


Improving the user’s ability to function without lifeline services;



Improving the lifeline provider’s ability to restore services by making the system:
1. Robust (retrofit and construct lifeline systems to a higher level to resist hazard forces, thereby
decreasing the likelihood of failure), or
2. Repairable (accept that damage may occur but have quick repair strategies or temporary elements
to provide limited services quickly after a disaster);
OR
A combination of the two.



Lifeline service following a disaster should be measured on four scales that are often interdependent:
1.
2.
3.
4.

Outage time
Quantity of lifeline service
Quality of lifeline service
Distance to service

These four scales determine the severity of lifeline loss. As Kameda notes, “People can stand lifeline
disruptions for some period immediately following [an event]. But as a reduced level of supply is sustained,
their demand will increase and the individual users’ acceptance curve decreases with time,” (Kameda,
2000). Acceptance curves are the relationship between lifeline service and time. They are helpful in
determining the design level of lifeline systems and the recovery strategies necessary to prevent serious
losses.
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Annex Diagram 3.J: Losses When Lifeline Services Are Not Restored Before the Critical Point After a
Disaster (A) vs. Losses When Lifeline Services Are Restored Before the Critical Point (B

The relationship among the four scales can provide a metric to improve community capacity for coping with
outages. San Francisco has developed plans for residents to shelter‐in‐place following a disaster, similar to
the strategy used in Christchurch, New Zealand following the 2010‐2011 earthquakes. Residents are
encouraged to live at home without lifeline services rather than seek housing in temporary shelters. By
preparing a shelter‐in‐place plan, San Francisco hopes to increase the time residents can cope without
lifelines following a large magnitude earthquake.
In Christchurch portable toilets were placed on every block and portable showers were placed at
community hubs while water and sewage systems damaged by liquefaction (due to earthquake shaking)
were repaired. The recovery strategy was successful in bridging the gap between the event and the
restoration of the lifeline system, allowing individuals to stay in their homes with acceptable level of service
across all four scales. In large events where the main system will require weeks or months to repair, there
should be consideration of acceptable quantity and quality of service within a reasonable distance. These
relationships among time, quantity, quality, and space are important to consider when designing lifeline
systems and recovery strategies.
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Community Shower Stations That Helped People Stay in Minimally Damaged Homes In Neighborhoods
Where Water Lines and Other Infrastructure Were Damaged by Earthquake in Christchurch, NZ

Source: EERI, 2011

The multi‐jurisdictional nature of lifelines and their many stakeholders can make them difficult to improve.
Local jurisdictions often control distribution systems but rely on statewide systems (e.g., aqueducts,
highways, transmission lines, etc) or private systems to provide utility resources. The probability of lifeline
outages is a summation of failures both inside and outside their local jurisdictions. Single jurisdictions are
typically unable to effectively mitigate risk as they do not have control over risk outside their boundaries
(see Annex Diagram 3.J). Potential impacts should be viewed both internally (local/regional) and externally
(regional/state/federal).
To assess the risk, local communities must determine the location of infrastructure, its current condition,
and its susceptibility to hazards. For infrastructure that enters from outside the jurisdiction, it is critical to
trace the infrastructure back to its source and determine the risks along the entirety of the infrastructure’s
path. Understanding the consequences of failures and outages will help to set mitigation priorities.
Concepts identified in the prior section should be included in evaluations to assess the extent of lifeline
vulnerability.
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Annex Diagram 3.K: Lifeline Failures for Single Jurisdictions: A Combination of Local Failures and Failures
of Upstream Systems

Jurisdiction A

3.4.2. ASSESSING LIFELINE SYSTEM RISK
Annex Diagram 3.K illustrates a process for considering lifeline risk. The first step is to understand the
probability of failure of the existing system. This requires information on the existing hazards that may
interact with a lifeline system, and some knowledge of the fragility of the lifeline system.
There are a number of resources that provide mapping of hazards (e.g., MyPlan internet map service,
United States Geological Survey, California Geological Survey) and lifeline service providers that have
mapped their infrastructure systems (e.g., local utility providers, National Pipeline Mapping System,
Antenna Search, Caltrans Office of GIS). Knowledge of the fragility of the infrastructure, or its susceptibility
to failure due to adverse loading, may not be as readily available.
It is important to consider all lifelines at once, if possible, as they can influence one another through
interconnectedness. The analysis listed in the first phase (shown in red) in the Annex Diagram 3.K flow
chart will have to be completed for each lifeline system. Once the preliminary outage potential is realized,
the consequence (in yellow) should be considered. The effect of one system outage on the other lifelines
and vice versa should be considered. If there is an additional or extended outage caused by cascading
failures across lifeline systems, the analysis should step back and consider if this outage will cascade further
and cause additional disruptions.
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Annex Diagram 3.L: Lifeline Assessment Flowchart

Once a complete understanding of outages is developed, the consequence to society should be considered.
Case histories of similar outages in past disasters can provide an understanding of local dependency on
lifelines. The last step (in green) in the Annex Diagram 3.K flow chart requires decision makers to assess if
the risk is acceptable and if mitigation action is needed to improve the performance of lifeline systems.
Mitigation is discussed in detail in the next section.
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3.4.3. LIFELINE MITIGATION
Hazard mitigation is, to a considerable extent, a problem specific process. Important details include not only
the actual physical hazard and lifelines at risk but also the time dependent political and social climate that
exists around the hazard and risk. The following are selected examples that illustrate such specifics.
In 1994 more than 90 percent of East Bay Municipal Utility District (EBMUD)’s customers supported a $189
million Seismic Improvement Program to strengthen the water system against major earthquakes (ABAG,
1998). The communities reliant on EBMUD water experienced brief outages in the 1989 Loma Prieta
earthquake, and were affected by the 1991 Oakland Hills Fire that killed 29 people and burned over 3,000
homes (Eidinger, 2004). Residents were receptive to rate increases to improve the performance of their
water systems. Since that time, EBMUD has completed two projects to greatly improve system robustness.
The first was a seismic strengthening of the Claremont Tunnel, which crosses the Hayward Fault
underground. The $38 million tunnel is designed to function following a Hayward Fault earthquake despite
a fault displacement upwards of 2.5 meters. EBMUD also constructed a parallel water transmission bypass
that crosses the fault at another location. The southern loop pipeline adds redundancy to the water
transmission system (EBMUD, 2012).
In 2000, the City of Berkeley spent $9.6 million to develop an aboveground water supply system. The City
was concerned that its fire suppression system may have significant failures due to ground failures in a
future earthquake. In the new aboveground water supply system, vehicles lay flexible hose from a water
source to the fire. The system hooks up to either functioning water mains or portable pumps stationed at
the wharf or a reservoir. The system reduces reliance on the underground system, which is vulnerable to
liquefaction failures. While the main system may have serious failures, aboveground water supply system is
designed to provide the Berkeley Fire Department with water to fight fires following an earthquake.
Devils Slide between Pacifica and Half Moon Bay is a geologically unstable section along State Route 1.
Landslides and rockfalls have caused frequent road closures, resulting in large detours and economic losses
for the communities north and south of Devils Slide. In 1995 the road was closed for five months for a $3
million in repairs. Again in 2006 the road was again closed for four months for $7 million in repairs. In
March 2013, Caltrans completed two 4,200‐feet long tunnels that bypass the unstable section of Devil’s
Slide. By rerouting a portion of Route 1 inward, one of the most vulnerable sections was mitigated,
increasing the likelihood that the route between Half Moon bay and Pacifica will be open in future rainy
seasons. (For more information about the Devil’s Slide Tunnel Project see Best Practices Highlight 6.A in
Section 6.2.)

3.5.

SUMMARY

The preceding analysis has addressed the overall issue of lifeline vulnerability to natural hazards in
California. Among other things, it has presented:



Compelling evidence of lifeline failures in the form of previous failure case examples
Simplified concepts of how lifeline organization and the unique properties of engineered systems

For society to function properly lifelines must be operational, particularly after the various disasters that
are part and parcel of living in California. The primary goal of this annex is to steer the thinking about
lifelines to encompass the concepts and tools of engineered systems. This includes:





evaluating the multi‐scale aspects of lifelines,
Considering correlation among system components (nodes and links),
Identifying interconnectedness/interdependence of different lifelines;
Overlaying multiple hazards on lifelines,
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Identifying real versus perceived redundancy within a system, and
Assessing existing system capacity prior to disaster.

To improve overall lifelines resilience the following scales present a sample metric for the severity of a
disaster affecting a particular lifeline: 1) outage time, 2) quantity of lifeline service, 3) quality of lifeline
service, and 4) distance to service.

3.6.

RESOURCES

3.6.1. INFORMATION SOURCES
Antenna Search is a mapping system that has a large amount of antennas and communication towers
mapped around any designated four mile radius. (http://www.antennasearch.com/)
California Department of Transportation has GIS layers for California highways and major roadways.
(http://www.dot.ca.gov/hq/tsip/gis/datalibrary/gisdatalibrary.html)
California Geological Survey provides interactive California maps and other tools for identifying geologic
hazards specific to the state. (http://www.conservation.ca.gov/CGS/)
Hazus has a database of infrastructure and hazard overlays that can be used for coarse first assessment of
lifelines risk. The lifelines mapped in Hazus should be checked and verified before proceeding with analysis.
(http://www.fema.gov/hazus)
Many local utility providers have their systems mapped in GIS and may be willing to share the information.
MyPlan has multiple hazard GIS layers that can be downloaded. The program also has population layers
that may be helpful in understanding consequences. (http://myplan.calema.ca.gov/)
The National Pipeline Mapping System has GIS maps of gas and fuel transmission pipelines by county.
(https://www.npms.phmsa.dot.gov/)
United States Geological Survey provides comprehensive maps and other tools for identifying all geologic
hazards in the U.S. (http://www.usgs.gov/natural_hazards/)

3.6.2. REFERENCES USED IN THIS ANNEX
American Red Cross‐Multidisciplinary Team. 2011. Report on the 2010 Chilean Earthquake and Tsunami
Response. USGS Open‐File Report 2011‐1053, version 1.1. Retrieved from:
http://pubs.usgs.gov/of/2011/1053/
Association of Bay Area Governments, Seismic Improvement Program Staff. 1998. How Have ABAG’s
Ground Shaking Intensity Maps Been Used or Not Used? East Bay Municipal Utility District – Seismic
Improvement Program http://www.abag.ca.gov/bayarea/eqmaps/doc/1998simaps.html
City and County of San Francisco. 2010. 2010 Earthquake Safety and Emergency Response Bond.
Dames & Moore Earthquake Engineering Group. 1999. The Loma Prieta Earthquake. Retrieved from:
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INTRODUCTION

There is substantial public sector financial support available for hazard mitigation efforts in California. This
annex is a reference point for agency and program funds. The annex is not inclusive, as funding changes
annually, as do program requirements. Please use this annex as a starting point to identify funding sources.
Federal agencies include the Federal Emergency Management Agency (FEMA), National Oceanic and
Atmospheric Administration (NOAA), Environmental Protection Agency (EPA), Department of Housing and
Urban Development (HUD), U.S. Bureau of Land Management (BLM), U.S. Army Corps of Engineers (USACE),
U.S. Fish and Wildlife Service and the U.S. Department of Agriculture (USDA). State funds are being spent
for mitigation by various agencies including Cal OES, California Earthquake Authority, CAL FIRE, Department
of Transportation, and the Department of Water Resources. Special districts, cities, and counties use bond
funds, general funds, and sales tax funds to conduct “hard” projects that make the built environment more
resilient as well as to take community emergency preparedness actions. Hundreds of millions of dollars are
provided by government.
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There are also important movements by the nonprofit and community‐based organizational sectors to
promote mitigation awareness and training at the community level. These include statewide, regional, and
local multi‐stakeholder coalitions, such as the Earthquake Country Alliance, as well as single‐purpose local
social service providers.

4.2.

FEDERAL FUNDING SOURCES

Federal assistance for mitigation efforts is available through many programs and agencies. These include
FEMA, EPA, NOAA, U.S. Army Corps of Engineers, HUD, Bureau of Land Management, U.S. Department of
Agriculture, Department of Homeland Security, and various other health, economic, and research agencies.
California uses many of these programs as part of its comprehensive mitigation efforts. The following
discussion provides a brief description of federal mitigation funding sources and technical assistance
programs that are currently available through each agency. For further contact information and projected
expenditures, visit the website listed for the particular program of interest.
In addition, it is highly recommended that all funding sources listed in this section be evaluated in
conjunction with those listed in The Catalog of Federal Domestic Assistance (CFDA) under the sub‐category
“Disaster Prevention and Relief.””

4.2.1. FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA)
FEMA provides a multiplicity of funding opportunities for mitigation, disaster relief, education, and training.
Primary federal FEMA funding sources include Pre‐Disaster Mitigation (PDM) grants, Hazard Mitigation
Grant Program (HMGP) grants, and Flood Mitigation Assistance (FMA) grants, as described in Chapter 2.
Annex Table 3.A identifies the extent of each of these FEMA mitigation support programs from 2010 to
2012. The total amount obligated through these programs for this time period is $42,112,253.
Annex Table 4.A: FEMA Mitigation Program Funds, 2007‐201281
Program
PDM
HMGP
FMA
SRL
Total

Obligated Funds
$6,839,713
$25,133,717
$25,133,717
$968,754
$42,112,253

Primary FEMA hazard mitigation programs are outlined in Annex Table 4.B and some eligibility criteria are
identified in the “Notes” column. Additional eligibility information is available on the program website.
Annex Table 4.B: Major FEMA Mitigation Funding Sources
Program
Flood Mitigation
Assistance (FMA)
Program

Details
Provides funding to implement measures that
reduce or eliminate the long‐term risk of flood
damage http://www.fema.gov/flood‐mitigation‐
assistance‐program

Notes
(Eligible Applicants)
States, localities, and
tribal governments

81

On July 6, 2012, President Obama signed the Biggert‐Waters Flood Insurance Reform Act of 2012, which combined the SRL funding into the FMA
program, and created a combined National Flood Mitigation Fund.
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Hazard Mitigation
Grant Program
(HGMP)

National Flood
Insurance Program
(NFIP)

Pre‐Disaster
Mitigation (PDM)
Program
Severe Repetitive Loss
(SRL)

Provides grants to states and local governments to
implement long‐term hazard mitigation measures
after a major disaster declaration.
http://www.fema.gov/hazard‐mitigation‐grant‐
program
Enables property owners to purchase insurance as
a protection against flood losses in exchange for
state and community floodplain management
regulations that reduce future flood damages.
http://www.fema.gov/national‐flood‐insurance‐
program
Provides funds for hazard mitigation planning and
the implementation of mitigation projects prior to
a disaster event. http://www.fema.gov/pre‐
disaster‐mitigation‐grant‐program
The Severe Repetitive Loss program provides
grants for elevation and acquisition projects of
severe repetitive loss structures insured under the
Nation Flood Insurance Program (NFIP). In 2013 it
becomes part of the National Flood Mitigation
Fund. http://www.fema.gov/severe‐repetitive‐loss‐
program

States, localities, tribal
governments, and private
non‐profit organizations
(PNPs)
States, localities, and
individuals

States, localities, tribal
governments, and
universities
Individual property
owners identified on the
FEMA validated SRL
property list

4.2.2. ENVIRONMENTAL PROTECTION AGENCY (EPA)
The EPA makes available funds for water management and wetlands protection programs that help
mitigate against future costs associated with hazard damage (see Annex Table 4.C).
Annex Table 4.C: EPA Mitigation Funding Sources
Program
Clean Water Act
Section 319 Grants

Clean Water State
Revolving Funds

Wetland Program
Development Grants
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Details
Supports a wide variety of activities including
technical assistance, financial assistance,
education, training, technology transfer,
demonstration projects and monitoring to assess
the success of specific nonpoint source
implementation projects.
http://water.epa.gov/polwaste/nps/cwact.cfm
State grants to capitalize state loan funds. The
states make loans to communities, individuals, and
others for high‐priority water‐quality activities.
http://water.epa.gov/grants_funding/cwsrf/cwsrf_
index.cfm
Provides funding to projects that promote the
coordination and acceleration of research,
investigations, experiments, training,
demonstrations, surveys, and studies relating to
the causes, effects, extent, prevention, reduction,
and elimination of water pollution.
http://water.epa.gov/grants_funding/wetlands/gra
ntguidelines/index.cfm

Notes (Eligible
Applicants)
States, territories, and
tribal governments

States and Puerto Rico

States, localities, tribal
governments, national
non‐profits, NGO's.
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4.2.3. NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (NOAA)
NOAA is the major source for mitigation funding related to coastal zone management and other coastal
protection projects (see Annex Table 4.D).

Annex Table 4.D: NOAA Mitigation Funding Sources
Program
Coastal Services
Center Grant
Opportunities

Details
Supports coastal communities that are
environmentally and economically sustainable, and
climate adaptation and mitigation.
http://www.csc.noaa.gov/funding/

Coastal Resilience
Networks (Crest)

Provides funding to projects located along the
regions of the Pacific Islands, Gulf of Mexico, and
West Coast to become more resilient to the threats
posed by coastal hazards, including storms,
flooding, sea level rise, and climate change.
http://www.csc.noaa.gov/psc/grants/crest.html
To protect, restore, and responsibly develop
coastal communities and resources.
http://coastalmanagement.noaa.gov/funding/welc
ome.html#coastal
Identifies and supports proactive restoration
projects, which use a habitat‐based approach to
foster species recovery and increase fish
production.
http://www.habitat.noaa.gov/funding/coastalresto
ration.html

Coastal Zone
Management Program

Coastal and Marine
Habitat Restoration

Notes
Regional ocean
partnerships, tribal
governments and state,
local, and territory
governments, institutions
of higher learning, and
non‐profit and for‐profit
organizations
States, territories, local or
county governments,
nonprofit organizations,
regional authorities, and
institutions of higher
education
Funding to the nation’s
34 state and territory
coastal zone
management programs
Funding for institutions of
higher education, non‐
profits, commercial (for
profit) organizations, U.S.
territories, and state,
local and tribal
governments

4.2.4. U.S. ARMY CORPS OF ENGINEERS (USACE) AND U.S. FISH AND WILDLIFE SERVICE
USACE and the U.S. Fish and Wildlife Service offer funding and technical support for programs designed to
protect floodplains, wetlands, and watersheds (see Annex Table 4.E).
Annex Table 4.E: Funding and Technical Assistance for Wetlands and Floodplains
Agency
USACE
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Program
Planning
Assistance to
States (PAS)

Details
Funds studies dealing with water resource issues related
to: Water supply and demand, water quality,
environmental conservation/restoration, wetlands
evaluation, dam safety/failure, flood damage reduction,
flood plain management, coastal zone
management/protection, and harbor/port.
http://www.lre.usace.army.mil/planning/assist.html

Notes
(Eligibility
Criteria)
50 percent
Federal‐50
percent non‐
Federal basis
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USACE

USACE

U.S. Fish
and
Wildlife
Service

U.S. Fish
and
Wildlife
Service

Flood Plain
Management
Services
(FPMS)
USACE
Environmental
Laboratory
Coastal
Wetlands
Conservation
Grant
Program

Partners for
Fish and
Wildlife
Program

Technical support for effective floodplain management.
http://www.lre.usace.army.mil/planning/fpman.html

See website

Guidance for implementing environmental programs such
as ecosystem restoration and reuse of dredged materials.
http://www.usace.army.mil/Missions/Environmental.aspx
Provides matching grants to states for acquisition,
restoration, management or enhancement of coastal
wetlands.
http://www.fws.gov/coastal/CoastalGrants/index.html

See website

Provides technical and financial assistance to private
landowners and Tribes for restoring degraded wildlife
habitat. http://www.fws.gov/partners/aboutus.html

Coastal States
bordering the
Atlantic, Gulf of
Mexico (except
Louisiana),
Pacific, and
Great Lakes.
Funding for
volunteer‐based
programs

4.2.5. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT (HUD)
Community Development Block Grants (CDBG) and other programs administered by HUD can be used to
fund hazard mitigation projects (see Annex Table 4.F).
Annex Table 4.F: HUD Mitigation Funding Sources
Program

Details

Community
Development
Block Grants
(CDBG)

Grants to develop viable communities, principally for low and
moderate‐income persons. CDBG funds available through the
Disaster Recovery Initiative.
http://portal.hud.gov/hudportal/HUD?src=/program_offices/c
omm_planning/communitydevelopment/programs/drsi

Neighborhood
Stabilization
Program (NSP)

Stabilizing communities through the purchase and
redevelopment of foreclosed and abandoned homes.
http://portal.hud.gov/hudportal/HUD?src=/program_offices/c
omm_planning/communitydevelopment/programs/neighborho
odspg

2013 SHMP

Notes
(Eligibility Criteria)
Funding to states,
local governments,
tribal governments,
and Insular areas
designated by the
President of the
United States as
disaster areas
Funding to states,
local governments,
and non‐profits
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4.2.7. BUREAU OF LAND MANAGEMENT
The Bureau of Land Management (BLM) has two technical assistance programs focused on fire mitigation
strategies at the community level (see Annex Table 4.G).
Annex Table 4.G: Bureau of Land Management Mitigation Funding Sources
Program
Community
Assistance and
Protection
Program
Firewise
Communities
Program

Details
Focuses on mitigation/prevention, education, and outreach.
National Fire Prevention and Education teams are sent to areas
at risk for wildland fire.
http://www.blm.gov/nifc/st/en/prog/fire/community_assistan
ce.html.
Encourages local solutions for wildfire safety by involving
homeowners, community leaders, planners, developers,
firefighters, and others in the effort to protect people and
property from wildfire risks. http://www.firewise.org/

Notes
See website

See website

4.2.8. U.S. DEPARTMENT OF AGRICULTURE (USDA)
There are multiple mitigation funding and technical assistance opportunities available from the USDA and
its various sub‐agencies: the Farm Service Agency, Forest Service, and Natural Resources Conservation
Service (see Annex Table 4.H).
Annex Table 4.H: USDA Mitigation Funding Sources
Agency

Program

Details

USDA

Smith‐Lever
Special Needs
Funding

USDA

Community
Facilities
Direct and
Guaranteed
Loans
Program
Community
Facilities
Direct Grants

Grants to State Extension Services at 1862 Land‐
Grant Institutions to support education‐based
approaches to addressing emergency preparedness
and disasters.
http://www.csrees.usda.gov/funding/rfas/smith_lev
er.html
Funds may be used to construct, enlarge, or
improve community facilities for health care, public
safety, and public services.
http://www.rurdev.usda.gov/HAD‐CF_Loans.html

Grants used to assist in the development of
essential community facilities.
http://www.rurdev.usda.gov/HCF_CF.html

Farm Service
Agency
Disaster
Assistance
Programs

Assistance for natural disaster losses, resulting from
drought, flood, fire, freeze, tornadoes, pest
infestation, and other calamities.
http://www.fsa.usda.gov/FSA/webapp?area=home
&subject=diap&topic=landing

USDA

USDA
Farm
Service
Agency

2013 SHMP

Notes
(Eligible Applicants)
States, American
Samoa, Guam,
Micronesia,
Northern Marianas,
Puerto Rico, and the
U.S. Virgin Islands
Localities (less than
20,000), special
purpose districts,
tribal governments,
and non‐profit
corporations
Localities (less than
20,000), special
purpose districts,
tribal governments,
and non‐profit
corporations
Farmers and
ranchers
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USDA
Forest
Service

Community
Wildfire
Protection
Plan (CWPP)

USDA
Forest
Service

Wildland Fire
Management
(WFM)

USDA
Natural
Resources
Conservat
ion
Service

Emergency
Watershed
Protection
Support
Services

USDA
Natural
Resources
Conservat
ion
Service

Watershed
and Flood
Prevention
Operations
(WFPO)
Program

2013 SHMP

Provides communities with an opportunity to
influence where and how federal agencies
implement fuel reduction projects on federal lands
and how additional federal funds may be distributed
for projects on nonfederal lands.
http://www.forestsandrangelands.gov/communities
/cwpp.shtml
Projects protecting communities from large,
unnaturally severe fires and contribute to the
restoration of fire‐adapted ecosystems.
http://www.fs.usda.gov/recovery

Funds for implementing emergency measures to
safeguard lives and property from floods, drought,
and the products of erosion on any watershed
whenever fire, flood, or any other natural
occurrence is causing or has caused a sudden
impairment of the watershed.
http://www.nrcs.usda.gov/wps/portal/nrcs/main/n
ational/programs/landscape/
Provides technical and financial assistance for
planning and installing watershed projects.
http://www.nrcs.usda.gov/wps/portal/nrcs/main/n
ational/programs/landscape/

Prepare a
Community Wildfire
Protection Plan
(CWPP)

Federal lands and in
cooperation with
states, local
governments,
tribes, and owners
of private lands
See website

See website
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4.2.10.

HEALTH AND ECONOMIC AGENCIES

Alternative mitigation programs can be found through health and economic agencies that provide loans and
grants aimed primarily at disaster relief (see Annex Table 4.I).
Annex Table 4.I: Federal Loans and Grants for Disaster Relief
Agency

Program

Details

Department of
Health and
Human Services

Disaster
Assistance for
State Units on
Aging (SUAs)

Economic
Development
Administration

Disaster Relief
Opportunity

Provide disaster relief funds to those SUAs
and tribal organizations that are currently
receiving a grant under Title VI of the Older
Americans Act.
http://www.aoa.gov/Grants/Funding/index
.aspx
Provide investments in regions
experiencing severe economic distress as a
result of natural disasters that were
declared as major federal disasters.
http://www.eda.gov/disasterrecovery.htm
#1

U.S. Small
Business
Administration
(SBA)

Disaster Loans

4.2.11.

Loans for home and personal, physical
small businesses, and economic injury in
Presidential declared disaster areas
http://www.sba.gov/category/navigation‐
structure/loans‐grants/small‐business‐
loans/disaster‐loans/loans

Notes
(Eligibility Criteria)
SUA and tribal
organization areas
declared as a
federal disaster area
by the President
States, localities,
tribal governments,
,institutions of
higher education,
and public or
private non‐profit
organizations
Individuals

RESEARCH AGENCIES

The United States Geological Survey (USGS) and the National Science Foundation (NSF) provide grant
money for hazard mitigation‐related research efforts (see Annex Table 4.J).
Annex Table 4.J: Hazard Mitigation Research Grants
Agency

Program

National Science
Foundation
(NSF)

Decision, Risk,
and
Management
Sciences
Program
(DRMS)

United States
Geological
Survey (USGS)

Earthquake
Hazards
Program

2013 SHMP

Details
Provides funding to support scientific
research directed at increasing the
understanding and effectiveness of
decision making by individuals, groups,
organizations, and society.
http://www.nsf.gov/funding/pgm_summ.js
p?pims_id=5423&org=SES
Provides grants and cooperative
agreements to support research in
earthquake hazards, the physics of
earthquakes, earthquake occurrence, and
earthquake safety policy.
http://earthquake.usgs.gov/research/exter
nal/

Notes
(Eligibility Criteria)
See website

See website
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4.2.12.

U.S. DEPARTMENT OF HOMELAND SECURITY

The United States Department of Homeland Security provides grant money for disaster preparedness (see
Annex Table 4.K).
Annex Table 4.K: Department of Homeland Security Mitigation Funding Sources
Agency

Program

Department of
Homeland
Security

Homeland
Security Grant
Program (HSGP)

Department of
Homeland
Security

Emergency
Management
Performance
Grants (EMPG)
Program

4.3.

Details
Provide a primary funding mechanism for
building and sustaining national
preparedness capabilities.
http://www.fema.gov/preparedness‐non‐
disaster‐grants
Provide necessary direction, coordination,
guidance, and assistance for a
comprehensive emergency preparedness
system for all hazards.
http://www.fema.gov/preparedness‐non‐
disaster‐grants

Notes (Eligibility
Criteria)
See website

States, localities,
tribal governments,
and territories

STATE FUNDING SOURCES

California is fortunate that its legislature and citizens recognize the need for safer and more disaster‐
resilient communities. Projects that support the SHMP goals and objectives are embedded in the budgets
and programs of many departments. A sizeable portion of funds are mitigation‐directed or mitigation‐
related. The following is a brief summary of each of these programs sorted by primary hazard type.

4.3.1. EARTHQUAKE HAZARD MITIGATION FUNDING
Seismic mitigation is addressed by a series of state agencies and commissions. Some agencies focus on
structural measures (such as Caltrans) while others focus on nonstructural measures (such as the Seismic
Safety Commission).

California Department of Transportation (Caltrans) Programs
Bridge Retrofit Funding
The California Department of Transportation (Caltrans) operates and maintains more than 12,000 bridges
statewide. When the 1971 San Fernando earthquake struck the Los Angeles area and damaged several
bridges, Caltrans began operating a bridge seismic safety retrofit program focused on bridge expansion
joints. After the 1989 Loma Prieta and 1994 Northridge earthquakes caused significant loss of life and
closure of major routes, Caltrans established the Seismic Retrofit Programs Phase I and II. The current
Seismic Retrofit Programs have focused on retrofitting existing bridges statewide. A total of 2,194 state
bridges have been identified for seismic retrofit, and 2,191 have been retrofitted. In less than 20 years over
99% of the state’s bridges are safer. The three remaining bridges are currently under construction and
expected to be completed by 2017.
As of March 2013, Caltrans spent a total of $2.54 billion on the Seismic Retrofit Program (See Table 4.L).
Caltrans budgeted and expended a total of $1.08 billion for their Phase I Seismic Retrofit Program from the
State Highway Account (SHA) and federal gas tax programs (Federal Trust Fund). A total of $1.45 billion has
been expended for Phase II, utilizing SHA/HBRR funds and the Proposition 192 Retrofit Bond Fund of 1996.
The three remaining bridges under construction in Phase II have been allocated a remaining $287 million.
Annex Table 4.L summarizes the Seismic Retrofit Programs Phase I and II.

2013 SHMP
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Annex Table 4.L: Seismic Retrofit Programs Funds
Program Funds
Prop 192
SHA/HBRR
Caltrans
Expenditures

Phase I
$0
$1,082,000,000

Phase II
$1,210,000,000
$535,000,000

Total
$1,210,000,000
$1,617,000,000

$1,082,000,000

$1,458,000,000

$2,540,000,000

Toll Bridge Seismic Retrofit Program
Privately owned toll bridges as well as city‐and county‐owned bridges are at earthquake damage risk.
Although Caltrans is the lead agency, Senate Bills 60 and 226 established the Toll Bridge Program and
provided initial funding. Assembly Bills 1171, 144 and 1175 established the funding levels. Eight bridges
have been retrofitted, with one scheduled for completion in 2013.
The Toll Bridge Program funds are gathered from various programs including the Prop 192 Bond and
SHA/HBRR programs. Miscellaneous funds account for $387 million which include the Motor Vehicle
Account, Redirect Spillover, Public Transit Account Funds, and the Vincent Thomas and Coronado funds. The
majority of these funds are generated through increased bridge tolls authorized by the state legislature.
Privately owned toll bridges expenditures total $7.7 billion with a remaining of $1.6 billion allocated for the
one bridge currently under construction. Annex Table 4.M summarizes the Toll Bridge Retrofit Program
funding.
Annex Table 4.M: Toll Bridge Seismic
Program Funds
Prop 192
SHA/HBRR
Cal Trans
Expenditures

Phase 1
$0
$1,082,000,000
$1,082.000,000

Phase II
$1,210,000,000
$535,000,000
$1,458,000,000

Total
$1,210,000,000
$1,617,000,000
$2,540,000,000

California Seismic Safety Commission Programs
The Alfred E. Alquist Seismic Safety Commission is funded by fees paid by insurance companies that sell
policies in California. It has 20 volunteer commissioners and 6 staff members that manage programs for
public education, preparedness, mitigation, and research to improve earthquake safety. The Commission’s
efforts are funded, in part, by an insurance claim settlement resulting from the Northridge Earthquake.

California Earthquake Authority
The California Earthquake Authority (CEA), created in 1996 in response to the Northridge Earthquake, is a
privately financed, publicly managed provider of earthquake insurance. Policyholders purchase coverage
through the CEA as an add‐on to their homeowners insurance. Insurance companies can join the CEA and
issue seismic policies under its structure. The CEA currently collects about $600 million in gross premiums
each year. The CEA's total claims‐paying capacity now exceeds $10 billion. There were 821,000
policyholders as of December 31, 2011
The CEA's commitment to mitigation is reflected in its Strategic Plan, adopted by the CEA Governing Board
in 2003. The plan includes the following mitigation strategy: "Educate residents about their earthquake risk
and motivate them to protect themselves and their property."
The California Residential Mitigation Program ("CRMP") was created through a Joint Exercise of Powers
Agreement between the California Emergency Management Agency ("Cal EMA") (now Cal OES) and the
California Earthquake Authority ("CEA"). The CRMP is a public entity and is separate from Cal OES and the

2013 SHMP
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CEA. The CRMP's goal is to provide incentives to California homeowners to seismically retrofit wood frame
residential structures. The program will assure retrofitting compliance with the August 16, 2010, adoption
by the California Building Standards Commission of Appendix A3 of the 2009 International Building Code –
“Prescriptive Provisions for the Seismic Strengthening of Cripple Walls and Sill Plate Anchorage of Light
Wood‐Frame Residential Buildings” – with amendment of the 2007 and 2010 California Existing Building
Code. The program will also include integration of contractor and building inspector training offered by
other organizations as well as financial incentives for consumers. A pilot program is starting in 2013 in
selected areas of Oakland and Los Angeles. A $3,000 per unit award is available to participating homes
owners. This is funded by a 5% set‐aside of the total investment income.
http://www.earthquakeauthority.com/UserFiles/File/Financial%20Statements/2011%20Audited%20Financi
al%20Statements.pdf

4.3.2. FLOOD HAZARD MITIGATION FUNDING
California makes significant and continued investments in mitigating flood risks. Funding for this comes
from the state general fund and from large bond issues voted on by the citizens of the state.

General Fund
In general, state flood management programs are funded from the general fund and voter‐approved bonds.
Since 2000, annual state funding for flood management has varied by year. In 2011‐2012, $214 million was
spent. In addition, local governments, including flood control districts and other public water agencies,
operate their own flood management programs and projects. Funding for these local programs comes from
various sources, including property assessments and state financial assistance.

Proposition 1E
In addition to the general fund, bonds are an important source of state funding for flood hazard mitigation
projects. Among the largest is the voter‐approved $4.09 billion Proposition 1E (the Disaster Preparedness
and Flood Prevention Bond Act of 2006) to fund flood management projects, including repairs and
improvements to levees, weirs, bypasses, and other flood control facilities throughout the state.
Proposition 1E allocates $3 billion to repair and improve state‐federal facilities that are part of the State
Plan of Flood Control for the Central Valley and to reduce the risks of levee failure in the Sacramento‐San
Joaquin Delta.
Of these funds, a minimum of $1 billion will be allocated to high‐level flood protection for urban areas
protected by state‐federal project levees, $300 million to design flood level protection for non‐urban areas
protected by state‐federal project levees, and a minimum of $500 million to reduce the risks of levee failure
in the Sacramento‐San Joaquin Delta. Also allocated are $500 million for State Flood Control Subventions
and $300 million in storm water Flood Management Grants. Annex Table 4.N summarizes the purpose of
allocated Proposition 1E dollars.

2013 SHMP
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Annex Table 4.N: Proposition 1E Uses of Bond Funds
Bond Project Allocation
State Plan for Flood Control
Flood Control and Flood
Prevention
Flood Protection Corridors
and Bypasses
Storm Water Flood
Management
Statewide Bond Cost
Total

Amount
Allocated
$3,000,000,000
$500,000,000

Amount
Committed
$3,027,040,000
$266,415,000

‐$27,040,000
$233,585,000

$290,000,000

$301,970,000

‐$11,970,000

$300,000,000

$285,779,000

$14,221,000

0
$4,090,000,000

$143,150,000
$4,024,354,000

‐$143,150,000
$65,646,000

Balance

Proposition 84
The voter‐approved $5.4 billion Proposition 84 (the Safe Water Quality, Supply, Flood Control,
River and Coastal Protection Act of 2006) will allocate about $1.2 billion in additional funding beyond
Proposition 1E for flood control projects including the Delta Levee Program, State Flood
Control Subventions Program, and floodplain evaluation and delineations (see Annex Table 4.O). Local
agencies have already proposed mitigation and levee strengthening projects in the amount of $204 million
related to funds from Propositions 1E and 84.
Annex Table 4.O: Proposition 84 Uses of Bond Funds
Bond Project Allocation
Safe Drinking Water and
Water Quality Projects
Flood Control
Statewide Water
Planning and Design
Protection of Rivers,
Lakes and Streams
Forest and Wildlife
Conservation
Protection of Beaches,
Bays and Coastal Waters
Parks and Nature
Education Facilities
Sustainable
Communities and
Climate Change
Reduction
Statewide Bond Cost
Total

Amount Allocated
$1,525,000,000

Amount Committed
$1,350,392,000

Balance
$174,608,000

$800,000,000
$65,000,000

$778,902,000
$63,407,000

$21,098,000
$1,593,000

$928,000,000

$805,828,000

$122,172,000

$450,000,000

$443,198,000

$6,802,000

$540,000,000

$463,128,000

$76,872,000

$500,000,000

$431,048,000

$68,952,000

$580,000,000

$556,358,000

$23,642,000

$0
$5,388,000,000

$188,580,000
$5,080,841,000

($188,580,000)
$307,159,000

Proposition 40
The voter‐approved $2.6 billion Proposition 40 (the California Clean Water, Clean Air, Safe Neighborhood
Parks, and Coastal Protection Act of 2002) was passed to protect natural resources in California. Of the
total, $1.5 billion was allocated to support the CALFED Bay‐Delta Program, which protects coastal zones and
funds flood mitigation efforts.

2013 SHMP
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Proposition 50
Proposition 50, also known as the Water Security, Clean Drinking Water, Coastal and Beach Protection Act
of 2002, provided $825 million of bond funds for a variety of water projects including development of river
parkways and improved security for state, local, and regional water systems. Eligible applicants have
included local agencies, educational institutions, nonprofit organizations, and Native American tribal
governments, together with state and federal agencies.

California Water Resources Control Board Programs
The Water Resources Control Board has three programs for funding hazard mitigation projects:
1.

Watershed Protection Program. This program provides grants to municipalities, local agencies, or
nonprofit organizations to develop local watershed management plans and/or implement projects
consistent with watershed plans. Sixty percent of the funds are allocated to projects in Los Angeles,
Orange, Riverside, Ventura, San Bernardino, and San Diego counties. Forty percent of the funds are
allocated to projects in the remaining counties. A total of $90 million is allocated for the program, $35
million of which is set aside for grants to small communities.

2.

Southern California Integrated Watershed Program. This program provides local assistance to the Santa
Ana Watershed Project Authority for projects in the Santa Ana watershed such as basin water banking;
contaminant and salt removal; removal of non‐native plants; the creation of wetlands; water
conservation efficiency; storm water management; and planning and implementation of a flood control
program to protect agricultural operations and adjacent property and to assist in abating the effects of
waste discharges into the water supply. Provides $235 million in funding to localities through the Santa
Ana Watershed Project Authority.

3.

Lake Elsinore and San Jacinto Watershed Program. This program provides $15 million in local funding
for watershed management and flood control projects consistent with the Lake Elsinore Management
Plan that preserve agricultural land, protect wildlife habitat, protect and enhance recreation resources,
and improve lake water quality.

Department of Water Resources (DWR) Programs
DWR has five programs that provide funding for hazard mitigation projects:
1.

Urban Streams Restoration Program. This competitive grant program promotes effective low‐cost flood
control projects, including stream clearance and flood mitigation and cleanup activities. Funds are
available to public agencies, nonprofit organizations, and local community groups. All public agencies
must have a partnership with a nonprofit citizens group to receive funding. Individual projects are
limited to a $1 million maximum.

2.

Flood Protection Corridor Program. This is a competitive grant program for flood protection projects,
including the acquisition of real property and the acquisition of easements from willing sellers. Funds
are available to public agencies, nonprofit organizations, and DWR.

3.

Infrastructure Rehabilitation Program. DWR provides competitive grants for feasibility studies and cost‐
effective construction projects for the replacement of water distribution and storage infrastructure as
well as construction grants to economically disadvantaged public agencies and mutual water
companies. Applicants must demonstrate water losses or that the system is in imminent danger of
failure. Funds from this program have been used to replace elevated water tanks that do not meet
seismic standards.

2013 SHMP
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4.

Flood Control Subventions Program. The DWR Division of Flood Management provides financial
assistance to local agencies cooperating in the construction of federal flood control projects. For more
information, see: www.fcpsubventions.water.ca.gov

5.

Local Levee Assistance Program. Provides funding for projects to immediately repair and improve
critically damaged local levees, evaluate levee stability and levee seepage, and to perform design or
alternatives analysis. http://www.water.ca.gov/floodmgmt/fpo/sgb/llap/

4.3.3. WILDFIRE HAZARD MITIGATION FUNDING
CAL FIRE Programs
The goal of the Fuels Reduction Program within CAL FIRE is to reduce wildland fuel loadings that pose a
threat to watershed resources and water quality. CAL FIRE is implementing the Fuels Reduction Program
through the following existing mitigation programs:
1.

Vegetation Management Program. The Vegetation Management Program (VMP) is a cost‐sharing
program that focuses on the use of prescribed fire, and mechanical means, for addressing wildland fire
fuel hazards and other resource management issues on State Responsibility Area (SRA) lands. The use
of prescribed fire mimics natural processes, restores fire to its historic role in wildland ecosystems, and
provides significant fire hazard reduction benefits that enhance public and firefighter safety. VMP
allows private landowners to enter into a contract with CAL FIRE to use prescribed fire to accomplish a
combination of fire protection and resource management goals. The Vegetation Management Program
has been in existence since 1982 and has benefitted an average of approximately 35,000 acres per year
since its inception.

2.

California Forest Improvement Program. Funding is available for fuels reduction projects conducted
under the California Forest Improvement Program (CFIP). Eligible forestland owners can be reimbursed
up to 90 percent of their expenses for fuels reduction projects conducted under CFIP. Landowners must
own at least 20 acres of forestland but not more than 5,000 acres of forestland in California. CFIP may
grant up to 75 percent of the cost of a project. (90% cost share rates are available on lands substantially
damaged by fire, insects and disease within ten years prior to the execution of a contract; 90% cost
share rates are available for all Cooperative Forest Management Plans for agreements signed from
November
1,
2011
to
April
30,
2014
or
until
special
funds
expire).
http://www.fire.ca.gov/resource_mgt/downloads/2011‐CFIP_UsersGuide.pdf

3.

Forest Stewardship Program. This program combines funds from state and federal sources to assist
communities with multiple‐ownership watershed and community issues related to pre‐fire fuels
treatment, forest health, erosion control, and fisheries issues.

California Fire Safe Councils Program
An additional fire mitigation program is operated through the California Fire Safe Council, a state‐level
nonprofit comprised of 150 local Fire Safe Councils. These local councils are made up of cross‐sections of
the community and can apply for grant funding from federal and private entities (such as PG&E) for fuel
hazard reduction and education programs. Annex Table 4.P summarizes the total value of projects selected
for federal funding through California Fire Safe grant programs by source from 2008 to 2013.

2013 SHMP
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Annex Table 4. P: Total Value of Mitigation Projects Funded by California Fire Safe Councils
Program
Bureau of Land Management (BLM)
Community Assistance
USDA Forest Service State Fire
Assistance (SFA)
USDA Forest Service State Fire
Assistance (SFA) 25% Cost Share
USDA Forest Service State Fire
Assistance (SFA) 50% Cost Share
USDA Forest Service State Fire
Assistance Cohesive Wildland Fire
Management Strategy Focus (SFAX)
National Parks Service (NPS)
Community Assistance
U.S. Fish and Wildlife Service
Wildland Urban Interface
Total

2008‐2009
2,593,292

Total Value of Projects
2010‐2011
2012
$689,176
N/A

2013
N/A

$3,214,400

$9,825,324

N/A

$4,582,621

N/A

$4,100,000

N/A

N/A

N/A

$2,870,000

$4,105,000

N/A

N/A

N/A

N/A

$1,169,593

$207,150

$253,500

N/A

N/A

$368,727

N/A

N/A

N/A

$6,383,569

$17,738,000

$4,105,000

$5,752,214

Source: The Fire Safe Council

Air Pollution Control District Programs
The air pollution control districts can provide funds to support chipping projects that reduce air pollution
and lower fuel levels. At times forest health is a factor in chipping, which is an alternative to controlled fires.
In 2003, Proposition 40 provided funds to address the fire hazard related to bark beetle infestation in the
mountain areas of San Bernardino and Riverside counties.

4.3.4. OTHER STATE HAZARD MITIGATION FUNDING
Commerce and Economic Development Department Programs
The Commerce and Economic Development Department administers two programs that may provide
funding for hazard mitigation projects:
1.

The Infrastructure State Revolving Fund (ISRF). This program provides low‐cost financing to public
agencies for a wide variety of infrastructure projects. Loans are available in amounts ranging from
$250,000 to $10,000,000 with loan terms of up to 30 years. Eligible applicants include any subdivision
of a local government, including cities, counties, redevelopment agencies, special districts, assessment
districts, joint powers authorities, and nonprofit corporations formed on behalf of a local government.
Flood control is an eligible project type.

2.

The Rural Economic Development Infrastructure Program (REDIP). This program provides loans to
eligible public entities for water treatment and supply facilities and flood control projects. There is a
limit of $1 million per project.
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Department of Housing and Community Development Programs
Community Development Block Grant Program
The Community Development Block Grant (CDBG) program, administered by the Department of Housing
and Community Development (HCD) funds housing, economic development, public works, community
facilities, and public service activities for lower‐income people in small, typically rural communities. State
regulations dictate the method of fund distribution to eligible jurisdictions, including ratings and rankings
for most of the funds. State regulations allow the amendment of an existing grant to fund an otherwise
CDBG‐eligible replacement project or activity in an area proclaimed by the Governor as either a “state of
emergency” or a “local emergency” as defined in Government Code Section 8558.
Codes and Standards Program
The purpose of HCD’s Codes and Standards Program is to protect the public's health, safety, and general
welfare in buildings and structures designed for human occupancy by the enforcement of the relevant
provisions of the California Health and Safety Code, including the State Housing Law, Employee Housing Act,
Mobile Home Parks Act, California Factory‐Built Housing Law, and the Mobile Home‐Manufactured Housing
Act of 1980 as well as by enforcement of federal and state standards for the construction and safety of
manufactured homes.
Disaster Recovery Initiative
In June 2009, HUD announced disaster aid to 11 states, including California, under its ongoing Disaster
Recovery Initiative (DRI) program. At least $39.5 million has been made available for cities and counties
affected by the 2008 wildfires (FEMA 3287‐EM and FEMA 1810‐DR) through the State of California
Department of Housing and Community Development, using federal DRI funds, under the state Community
Development Block Grant program. Between 2008 and 2012 $24,265,098 has been awarded, including $15
million allocated for forward‐thinking land use planning. The remaining $5.235 million is awarded on an
annual NOFA basis through the CA CBDG website.
The primary objectives of the 2008 DRI program are to:
1.

Provide financial assistance to eligible jurisdictions (counties, cities, and tribes) for necessary expenses
related to disaster relief, long‐term recovery and restoration of infrastructure, housing and economic
revitalization in areas affected by wildfire disasters occurring in 2008

2.

Provide incentives to eligible jurisdictions for the incorporation of forward‐thinking hazard mitigation
planning activities in their recovery efforts (e.g., creation/updating of Local Hazard Mitigation Plans, or
creation/updating of safety elements in general plans)

Eligibility
Eligible applicants include cities, counties, and federally recognized Native American tribes within counties
for which major disasters were declared by the President in 2008. Eleven counties were listed in disaster
declaration FEMA 3287‐EM: Butte, Kern, Mariposa, Mendocino, Monterey, Plumas, Santa Barbara, Santa
Clara, Santa Cruz, Shasta, and Trinity counties. Tribal organizations included the federally recognized Hoopa
Valley Tribe and Yurok Tribe. Four counties were listed in major disaster declaration FEMA 1810‐DR for
2008: Los Angeles, Orange, Riverside, and Santa Barbara counties.
Applicants within the eligible counties with no 2008 wildfire damage area may apply only for forward‐
thinking land use planning, such as general plan safety elements, LHMPs, and modern disaster codes (and
associated administration costs). Under the 2008 DRI Notice of Funding Availability (NOFA), eligible
applicants will be allowed to apply for grant amounts of up to $8.5 million, depending on the scope and
number of eligible activities being applied for and the percentage of low‐ and moderate‐income households
that will be assisted.
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Strategic Growth Council Sustainable Planning Grant Funds
California is a national leader in its efforts to protect natural resources, reduce greenhouse gas emissions,
and move toward sustainable communities. In 2010, the Strategic Growth Council (SGC), created through
adoption of SB 732, The Council’s mission is to help make California’s communities more sustainable. The
Council defines sustainability holistically through: reducing greenhouse gas emissions; improving air and
water quality; improving protection of natural resources and agricultural lands; increasing the availability of
affordable housing; improving public health, improve transportation; encouraging sustainable land use
plans and greater infill development; and revitalizing urban and community centers in a sustainable
manner. Using Proposition 84 funds the Urban Greening Program has awarded over $44 million through
spring 2012, and the remaining $21.5 million is anticipated to be awarded in spring 2014.
The Sustainable Communities grants in rounds one and two totaled $50,673,260. The remaining
$15,773,740 is to be awarded in the November 2013 request for proposals round. Hazard mitigation
activities can be part of climate adaptation grant projects. Cal OES has previously urged inclusion by SGC of
hazard mitigation planning as a specific grant‐eligible activity.
For more information regarding the SGCs grant program, see: http://www.sgc.ca.gov/planning_grants.html

California Natural Resources Agency
River Parkways Grant Program
California voters passed the Safe Drinking Water, Water Quality and Supply, Flood Control, River and
Coastal Protection Bond Act of 2006. It added to the Public Resources Code, Section 75050, authorizing the
Legislature to appropriate the sum of $62 million for the acquisition, restoration, protection and
development of river parkways in accordance with the California River Parkways Act of 2004.
Grant Funds are awarded to Public Agencies and California Nonprofit Organizations to provide compatible
recreational opportunities, including trails for strolling, hiking, bicycling and equestrian uses along rivers
and streams; to protect, improve, or restore riverine or riparian habitat, including benefits to wildlife
habitat and water quality; maintain or restore the open space character of lands along rivers and streams so
that they are compatible with periodic flooding as part of a flood management plan or project; convert
existing developed riverfront land into uses consistent with river parkways; and provide facilities to support
or interpret river or stream restoration or other conservation activities. For more information see:
http://resources.ca.gov/docs/FINAL_PROP_84_GUIDELINES.pdf
Environmental Enhancement and Mitigation
The Environmental Enhancement and Mitigation Program (EEMP), established in 1989, offers a total of $10
million each year for grants to local, state, and federal governmental agencies and to nonprofit
organizations. Eligible projects must be directly or indirectly related to the environmental impact of the
modification of an existing transportation facility or construction of a new transportation facility. Funding
categories are: highway landscaping and urban forestry, resource lands projects, roadside recreation
projects, and mitigation projects beyond the scope of the lead agency.

4.4.

LOCAL FUNDING SOURCES

Local funding occurs in various forms. California’s local governments and special districts have made
considerable commitments to funding mitigation measures. Local governments must provide a local match
of 25 percent for federal funds under HMGP, PDM, and FMA grant programs.
Many of California’s local governments (cities, counties, and special districts spend their own funds for
hazard mitigation efforts.
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The following discussion provides examples of mitigation funding at the local level.

4.4.1. NAPA COUNTY FLOOD PROTECTION AND WATERSHED IMPROVEMENT EXPENDITURE
PLAN
An example of local capacity is the Napa County Flood Protection and Watershed Improvement Expenditure
Plan. Voted on and passed in 1998 by the citizens of Napa County, Measure A was enacted as the Napa
County Flood Protection Sales Tax Ordinance (97‐1) which established a 0.5‐cent increase in the local sales
tax for a 20‐year period (1998‐2018) to fund flood protection water supply reliability, and wastewater
projects. This measure has enabled Napa County to collect over $70 million in local funds that are paired
with financial help from the Napa County Flood Control and Water Conservation District (NCFCWCD) and
the U.S. Army Corps of Engineers. This money is divided among the various cities in the county based on the
percentage of sales tax that each city generates.
Annex Table 4.Q shows the percentage of funding that each city receives.
Annex Table 4.Q: Percentage of Funding Received from Measure A
Percentage of Funding Received (2012)
City
Funding
City of American Canyon
11.1%
City of Calistoga
1.1%
City of Napa
40.2%
City of St. Helena
4.9%
Town of Yountville
3.0%
Napa County Unincorporated Areas
14.8%
Source: Napa County

In addition to funding flood mitigation measures, the plan has taken a restorative approach to flood
protection by connecting the Napa River to its historic floodplain.

4.4.2. CITY OF ROSEVILLE FLOODPLAIN MANAGEMENT
Roseville is another city that is actively pursuing floodplain management on the local level by using a
combination of local and federal funding. In addition to setting up an advanced flood warning system that
alerts residents to current flood levels, the city prohibits building in the floodplain and has brought
hundreds of homes out of the 100‐year floodplain through the clearing and maintenance of streams.
Roseville has become the first community in the nation to receive FEMA’s Community Rating System
highest rating of Class #1, entitling Roseville property owners to discounts of up to 45 percent on their flood
insurance premiums.

4.4.3. SAN FRANCISCO PUBLIC UTILITIES COMMISSION WATER SYSTEM IMPROVEMENT
PROGRAM (WSIP)
The Water System Improvement Project (WSIP) is a massive retrofitting project being undertaken by the
San Francisco Public Utilities Commission (PUC). The purpose of the $4.6‐billion initiative is to retrofit the
city’s water supply system in order for it to withstand a major earthquake, which experts predict has a 63‐
percent chance of happening over the next 30 years. In 2002, San Francisco voters passed legislation that
nearly doubled their residential water rates (from $23 to $40 per month) in order to fund this initiative. One
of the main projects being undertaken is a $347‐ million tunnel that will be constructed beneath San
Francisco Bay. This tunnel will be five miles long, 14 feet high and as deep as 103 feet underground. A nine‐
foot pipe that brings water from the Hetch Hetchy reservoir to the Bay Area will run through the tunnel.
The Bay Tunnel will have a 15‐foot‐excavated diameter with a final tunnel lining of 9‐foot diameter welded
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steel pipeline. Tunnel spoils will be used as part of the South Bay Salt Pond Restoration Project conversion
of adjacent salt ponds to marshland. Compared with the current water supply system of aboveground
piping, this system will be much less susceptible to a large earthquake on either the San Andreas or
Hayward faults. The project broke ground in the spring of 2010 and is scheduled to be completed by 2015.
The Water System Improvement Program (WSIP) reached the peak of construction in 2012 with 18 projects
valued at $2.6B in construction and all major projects launched. Currently, more than two‐thirds of the 81
WSIP projects have completed construction between California’s Central Valley and San Francisco. This
past year, redundant seismically engineered conduits were installed where the Hetch Hetchy Regional
Water System crosses three of the nation’s most active earthquake faults to help establish a resilient supply
system around the San Francisco Bay.
Calaveras Dam Replacement
The project consists of building a new‐zoned earth and rock fill dam immediately downstream of the
existing dam that will have a structural height of 220‐feet high and is designed to accommodate a maximum
credible earthquake on the Calaveras Fault. The total volume of the dam will be approximately 3.5 million
cubic yards. The $575 million replacement dam project will restore the original reservoir capacity of 96,850
acre‐feet, or 31 billion gallons of water. Expected completion date is November 2017.

4.4.4. CITY OF SANTA BARBARA LAND PURCHASE
Avoidance is an effective mitigation strategy. In an attempt to reduce vulnerability to landslides, the City of
Santa Barbara purchased four high risk for landslide properties. The four properties cost a combined total of
approximately $1 million and were purchased in 1998 using both federal and local funds (with 75 percent of
the project funded through FEMA’s pre‐disaster mitigation grant program). The properties were left vacant
in order to avoid any risk factors associated with landslides. In November 2008, when the Tea Fire swept
through the area burning over 2,000 acres and destroying 210 homes, the project proved to mitigate risks
associated with multiple hazards (wildfires and landslides). If the properties had not been purchased and
vacated by the city, the 2008 combined value of the structures and possessions on the properties would
have totaled over $1.8 million. Therefore, by preemptively buying the properties and negating any future
losses, a minimum of $800,000 was saved. This figure does not factor in the price of fighting the fire, the
cost of emergency shelter for the residents, or the potential loss of human life. Inclusion of these difficult‐
to‐calculate factors would increase the estimated savings that resulted from the property.
The results of the mitigation efforts in the Tea Fire area show that the estimated overall benefit‐cost ratio
for this property acquisition mitigation project is 1.75:1.When property acquisitions are performed in an
area threatened by multiple hazards, the mitigation becomes more beneficial than in an area threatened by
a single hazard.
In order to be better able to calculate the benefits of preemptive measures such as the one taken by Santa
Barbara, Cal OES is establishing the State Mitigation Assessment Review Team (SMART) system, a loss
avoidance tracking system being implemented by the California Governor’s Office of Emergency Services
(Cal OES) with the help of the City and Regional Planning Department at Cal Poly. The program analyzes
completed mitigation actions and establishes a record of the actual cost avoidance of the mitigation
actions. The Santa Barbara Tea Fire was the first time that SMART analysis has been used on a multi‐hazard
mitigation project. For more information on SMART, see Section 7.4.1 in Chapter 7.
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4.5.

ALTERNATIVE FUNDING SOURCES

4.5.1. COMBINED FUNDING APPROACHES
Combining funding from one or more state agencies, state and local agencies, federal and state agencies,
commonly occurs on projects in California. Partnerships have also been formed with nonprofit groups and
utility companies. These approaches have been both informal and formal.

4.5.2. CALIFORNIA FINANCING COORDINATING COMMITTEE (CFCC)
The California Financing Coordinating Committee (CFCC), created in 1998, consists of state and federal
agencies and departments that work together to offer coordinated and streamlined access to subsidized
infrastructure financing for California's local communities. The CFCC members provide potential borrowers
and grant recipients with an efficient and effective infrastructure funding mechanism. Funds for flood
control projects are made available through the California Infrastructure and Economic Development Bank
(I‐Bank). http://www.cfcc.ca.gov

4.5.3. NONPROFIT GOVERNMENT PARTNERSHIPS
Land purchases in California have been carried out in cooperation with nonprofit agencies. The Trust for
Public Land, The Nature Conservancy, and Conservation Fund are all helping communities throughout the
country to develop local and regional plans for systems of open space. The California Council of Land Trusts
(CCLT) is the statewide voice for more than 150 land trusts that conserve land and waters in local
communities throughout California. http://www.calandtrust.org

4.5.4. UTILITY COMPANIES
California’s public and private utilities play an essential role in keeping critical facilities up and running.
Mitigation is an essential part of core infrastructure planning for them. The California Utilities Emergency
Association (CUEA) is integrated into state’s overall mitigation effort (http://www.cueainc.com). CUEA
consists of 280 full members and 74 associate members, and provides training programs for both members
and associate members in mitigation and response protocols. Its annual base budget of $340,000 is
member‐paid, and members also contribute equipment and staffing for response events in an average
annual amount of $10 million per year.
CUEA major programmatic efforts are directed at building public/private partnerships in the areas of
utilities and transportation, as called for under the Governor’s Directive S‐04‐06. Joint training workshops
are provided by Cal OES to CUEA members on a quarterly basis.
Major private utility companies, such as Pacific Gas and Electric (PG&E) and Southern California
Edison, as well as small local water companies, continuously program capital investments that provide
strengthening of their companies’ overall capacities to withstand various natural and human‐caused
disasters. Many of these investments represent incremental improvements in the resilience against natural
and human‐caused hazards within their plants and facilities.

4.6.

OTHER FUNDING SOURCES

Additional examples of funding arrangements include the following:

4.6.1. BAYPREP
BayPrep, operated by San Francisco Community Agencies Responding to Disaster (SFCARD), was a separate
program funded by the Hewlett, Haas, and San Francisco foundations, as well as other grant agencies.
Begun in 2007, the program improved disaster preparedness in the San Francisco Bay Area by ensuring that
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all communities are taken into account when planning for and responding to a disaster. The program
focused on community and faith‐based organizations and other nonprofit organizations that serve at‐risk
populations. These organizations can play crucial roles in initially responding to a disaster. BayPrep
developed a standard for preparedness for NGO service providers and an implementation strategy. In 2010,
the CalVolunteers "adopted" the standard and distributed it through training workshops. In late 2010
BayPrep become part of San Francisco Community Agencies Responding to Disaster (SFCARD), an agency
that connects nonprofit, faith‐based and private organizations with the network and knowledge they need
to continue providing critical services after a disaster. The standard of preparedness continues, in 2013, to
be taught as part of SFCARD training courses.

4.6.2. BART EARTHQUAKE SAFETY BOND
The Bay Area Rapid Transit District (BART) Earthquake Safety Bond, known as Measure AA, funds provide
$980 million of the $1.2 billion project cost to retrofit BART facilities in Contra Costa, Alameda, and San
Francisco counties. The bonds are repaid from proceeds of property tax estimated to average $7.04
annually per $100,000 of assessed value. The remainder of the project will be funded through additional
BART passenger revenues ($50 million), funding from the Caltrans Local Seismic Retrofit Program ($134
million), and Regional Measure 2 ($143 million). The goal of the project is to strengthen the original BART
system, protect public safety, and enable BART service to resume quickly in the event of a major
earthquake. As of February 2013, work on seven Bart Stations and one Muni Station was complete. Work
on the Transbay tube begins in 2014. All projects are scheduled for completion by 2018.

4.6.3. PORT OF LONG BEACH MITIGATION GRANT PROGRAM
The Port of Long Beach funds a mitigation grant program is designed to improve community health by
lowering port related impacts on air pollution and greenhouse gas emissions. Grant support is given in
three broad categories: (1) Air quality improvements and noise‐reduction measures at schools and related
sites; (2) Air quality improvements at hospitals, clinics, medical centers and senior facilities, as well as
health education, outreach and screening; and (3) Greenhouse gas reductions through projects such as
renewable power, energy efficiency, tree‐planting, etc.
http://www.polb.com/environment/grants/default.asp

4.6.4. CONTRA COSTA COUNTY KELLER MITIGATION FUND
The Keller Canyon Landfill Fund supports mitigation projects that benefit residents living in the Bay Point,
Pittsburgh, and other parts of Antioch and Concord, in Contra Costa County. Projects related to public
safety, community beautification, and community services are considered.
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5.1.

INTRODUCTION

5.4

Cal OES undertakes a review of approved and adopted Local Hazard Mitigation Plans (LHMPs) for each
update of the State of California Multi‐Hazard Mitigation Plan (SHMP). LHMPs are required as a
precondition for federal hazard mitigation grant eligibility. Federal law and guidelines require description of
the relationship between LHMPs and the SHMP. The purpose of LHMP reviews by Cal OES is to foster
partnerships, promote more resilient communities, and reduce the costs associated with disaster response
and recovery by promoting hazard mitigation activities with SHMP goals and objectives.
Findings from the 2007 review were expanded in a December 2008 supplemental report titled “Local
Hazard Mitigation Planning in California: A Report on the Implementation of LHMPs under DMA 2000”.
The report was prepared for the California Emergency Management Agency (now Cal OES) by the California
Polytechnic State University San Luis Obispo Community Safety and Sustainability Group (CSSG).
The 2010 review supplemented the 2008 report and was documented in Annex 4 of the 2010 SHMP. This
2013 annex updates some of the data and analysis from the 2007 review, 2008 report, and 2010 Annex 4.

5.2.

SUMMARY OF PREVIOUS LHMP FINDINGS

The 2007 SHMP documented the contents of most of the LHMPs that had been approved and adopted as of
August 2007 and analyzed a survey completed by over half of the jurisdictions that had completed LHMPs.
The 2010 SHMP contained a review of LHMPs approved by the Federal Emergency Management Agency
(FEMA) and adopted by local jurisdictions between 2007 and December 2009. No new significant trends
were revealed.
At the time of adoption of the 2010 SHMP, the original findings from the 2007 LHMP review and 2008
report were still considered valid. Local government participation in mitigation planning was thought to be
significant and generally of good quality. Positive aspects found in most LHMPs, based on the content
review and survey findings, were:






Substantive citizen participation
Identification of hazards and consistency with the state perspective in prioritization of those hazards
Use of best available data on hazards from federal and state sources
Adherence to “best practices” for vulnerability assessment (primarily FEMA “How‐To” Guides)
Adoption of mitigation measures that reflect the jurisdictions’ hazard profile
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Satisfaction of local officials with state and federal technical support and the benefits of adopting an
LHMP

However, the 2008 report had revealed several areas of concern. These included the following:
1.

LHMPs prepared as part of multi‐jurisdictional plans by which cities and counties collaborated in
mitigation planning often showed minimal effort from participating jurisdictions in establishing unique
vulnerability assessments and mitigation measures. Some multi‐jurisdictional plans included analysis
prepared by the lead agency for the region as a whole but did not provide detailed, jurisdiction‐specific
information.

2.

Few LHMPs (only 17 percent) addressed future land use and development trends and their effect on
hazard and risk assessment. Although local planning departments played an important role in
preparation of most LHMPs, it appears that their special expertise in growth and development was not
well used.

3.

The integration of LHMPs and statutorily mandated general plan safety elements provides a powerful
mechanism for ensuring that land use, infrastructure, transportation, and environmental decisions
consider and include hazard reduction and mitigation. However, only 15 percent of jurisdictions
surveyed chose to adopt their LHMPs as part of or together with their general plan safety elements;
another 23 percent referenced their LHMPs in the safety element.

4.

As a group, the LHMPs had a generic “catch‐all” approach to establishing mitigation measures;
resulting in extensive lists of unranked projects (i.e. no priorities were identified). Without a ranking, it
is difficult to establish a method to fund, staff, or implement projects with the highest community
mitigation benefit.

5.

Non‐mitigation activities (usually preparedness and response activities) dominated these plans, thus
moving the focus away from the core mitigation. This is a major weakness needing correcting in the
next round of LHMPs.

6.

Most LHMPs had almost no linkage to statewide hazard mitigation efforts that have a need for local
consistency. To achieve an integrated statewide approach, the variety of state agency plans that
address hazard mitigation need to be considered.

7.

Funding for projects was uncertain, with 47 percent of jurisdictions not knowing how they would fund
the identified mitigation measures. Over 80 percent cited insufficient funds and staff as
implementation constraints and 25 percent cited lack of technical expertise as a constraint.

8.

There was an unevenness of documentation and concept definition within and among plans. This made
plans difficult to follow and prevented comparison of plans by city size, county or other common
categories. The latter concern makes statewide aggregation of local plan data difficult and inhibits
integrated regional planning.
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5.3.

PROGRESS ON IMPROVING LHMPS

Since adoption of the 2007 SHMP, California has made significant progress in coordination of state and local
hazard mitigation planning. Cal OES engages with federal agencies, state agencies and local jurisdictions to
share information and provide guidance through the use of state resources, including, but not limited to,
the My Hazards and My Plan databases. This information is provided to the local jurisdictions for use during
the planning process when determining the jurisdictions’ threats, vulnerabilities and priorities.
Additionally, through its LHMP Training Workshop Program, Cal OES provides technical assistance to assist
local governments throughout their planning process. The workshops focus on the LHMP planning process,
risk assessment and the development of mitigation strategies and objectives. The current LHMP training is
based upon the FEMA Review Tool and associated requirements, as well as development of mitigation
actions and strategies as outlined in FEMA’s Mitigation Planning Handbook and FEMA's Mitigation Strategy
Handbook. The additional assistance provided to local jurisdictions has improved the quality of new and
updated LHMP currently underway and has increased consistency of state and federal planning
requirements.
Throughout the next planning cycle, Cal OES will continue to provide LHMP technical assistance and training
workshops to local governments, review LHMPs and assist with necessary additions and corrections with
the jurisdictions prior to their submission for final FEMA Region IX approval. As part of the SHMP update
process, these continual reviews also assist the state in identifying local planning trends and training needs
and provide enhanced opportunity to assist local governments in creating the mitigation capabilities
needed to promote and sustain resilient communities.

5.4.

2013 UPDATED DATA AND ANALYSIS

The following sections present data collected during preparation of the 2013 SHMP, together with updated
analysis.

5.4.1. CALIFORNIA LHMP ADOPTION STATUS
As of May 2013, 194 cities, 32 counties, and 148 special districts had FEMA‐approved, locally adopted
LHMPs (either single‐ or multi‐jurisdiction plans), for a total of 374 jurisdictions with plans (see Annex Table
5.A). This is a decrease from 2007 and 2009 (see Annex Tables 5.B and 5.C), which is not unexpected given
that:




LHMPs must be updated every five years
While some jurisdictions have not previously adopted an LHMP, others have done so but have been
slow to meet the update requirement (and thus their approvals have lapsed)
A lag in LHMP revisions may have been created in recent years by the recession‐induced state fiscal
crisis.

For an additional 106 cities, 7 counties, and 153 special districts, LHMPs are either in the last phase of local
adoption or are under FEMA review.
Annex Table 5.A: LHMP Status as of May 2013
Jurisdiction Type

City
County
(Unincorporated)
Special District/Other
2013 SHMP

Number of California
Jurisdictions
482
58

Number and Percent of
Total Jurisdictions with
Approved LHMPs
194 (40%)
32 (55%)

Population Covered
(Percent of State
Total)†
17,106,211 (64%)
4,699,884 (17%)

4,400

148 (3%)

(not available)
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TOTAL

374

21,806,095 (57%)

† Based on 2013 Department of Finance population estimates (state population total = 37,966,000)
‡ Es mated from California State Government Guide to Government from the League of Women Voters of California, retrieved 6/6/13.
www.guidetogov.org/ca/state/overview/districts.html

Annex Table 5.B: LHMP Status as of December 2009
Jurisdiction Type

Number of California
Jurisdictions

City
County
(Unincorporated)
Special District/Other
TOTAL

480
58

Number and Percent of
Total Jurisdictions with
Approved LHMPs
324 (68%)
37 (64%)

Population Covered
(Percent of State
Total)†
24,680,326 (64%)
6,350,652 (17%)

388 (9%)
749

(not available)
31,030,978 (81%)

4,400‡

† Based on 2009 Department of Finance popula on es mates (state popula on total = 38,292,687)
‡ Es mated from California State Government Guide to Government from the League of Women Voters of California, retrieved
6/15/07. www.guidetogov.org/ca/state/overview/districts.html

Annex Table 5.C: LHMP Status as of August 2007
Jurisdiction Type

Number of California
Jurisdictions

City
County
(Unincorporated)
Special District/Other
TOTAL

478
58

Number and Percent of
Total Jurisdictions with
Approved LHMPs
241 (50%)
30 (52%)

Population Covered
(Percent of State
Total)†
21,435,195 (57%)
5,047,592 (13%)

332 (8%)
603

(not available)
26,482,787 (71%)

4,400‡

†Based on 2006 Department of Finance popula on es mates (state popula on total = 37,444,385)
‡ Es mated from California State Government Guide to Government from the League of Women Voters of California, retrieved
6/15/07. www.guidetogov.org/ca/state/overview/districts.html

Annex Table 5.D: LHMP Adoption by County as of May 2013
County
Alameda
Alpine
Amador
Butte
Calaveras
Colusa
Contra Costa
Del Norte
El Dorado
Fresno
Glenn
Humboldt
Imperial
Inyo

2013 SHMP

County has
Adopted LHMP?
Yes
No
No
No
Yes
No
Yes
Yes
Yes
Yes
No
No
Yes
No

Number of Cities
14
0
5
5
1
2
19
1
2
15
2
7
7
1

Number of Cities
with LHMPs
10
0
0
0
0
0
14
1
0
8
0
2
7
0

Percent of Cities
with LHMPs
71%
0%
0%
0%
0%
0%
74%
100%
0%
53%
0%
29%
100%
0%
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County
Kern
Kings
Lake
Lassen
Los Angeles
Madera
Marin
Mariposa
Mendocino
Merced
Modoc
Mono
Monterey
Napa
Nevada
Orange
Placer
Plumas
Riverside
Sacramento
San Benito
San Bernardino
San Diego
San Francisco
San Joaquin
San Luis Obispo
San Mateo
Santa Barbara
Santa Clara
Santa Cruz
Shasta
Sierra
Siskiyou
Solano
Sonoma
Stanislaus
Sutter
Tehama
Trinity
Tulare
Tuolumne
Ventura
Yolo
Yuba

County has
Adopted LHMP?
No
Yes
Yes
Yes
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
Yes
No
Yes
No
Yes
No
No

Number of Cities
11
4
2
1
88
2
11
0
4
6
1
1
12
5
3
34
6
1
28
7
2
24
18
1
7
7
20
8
15
4
3
1
9
7
9
9
2
3
0
8
1
10
4
2

Number of Cities
with LHMPs
0
4
0
1
21
2
8
0
0
0
0
0
0
1
0
5
6
0
1
1
0
16
18
1
0
0
12
8
10
0
1
0
5
3
7
5
0
1
0
8
0
7
0
0

Percent of Cities
with LHMPs
0%
100%
0%
100%
24%
100%
73%
0%
0%
0%
0%
0%
0%
20%
0%
15%
100%
0%
4%
14%
0%
67%
100%
100%
0%
0%
60%
100%
67%
0%
33%
0%
56%
43%
78%
56%
0%
33%
0%
100%
0%
70%
0%
0%

Source: Cal OES LHMP Tracking Spreadsheet

Annex Table 5.D provides LHMP status data by county, indicating counties having FEMA‐approved and
locally adopted LHMPs, the number of cities within each county, and the number and percent of cities by
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county having FEMA‐approved and locally adopted LHMPs. Not shown are regions and counties for which
LHMPs are being prepared or revised on a multi‐jurisdictional basis.

(Continued on next page)
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Annex Map 5.A: FEMA‐Approved City and County LHMPs

Source: Cal OES

Annex Map 5.A shows the general status of LHMPs for cities and counties and indicates the geographic
distribution of LHMP approvals based on data provided in Annex Table 5.D.
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5.4.2. PREPARATION TRENDS
This section identifies trends related to the process used by local jurisdictions to prepare LHMPs. Notable
trends include the following:


Departments of emergency services (i.e., police, fire, emergency management) were the most common
lead agencies for the planning process, (37 percent of the jurisdictions) with public safety departments
a distant second (15 percent). Although this is decrease from 2010, it may be an artifact of how
jurisdictions differentiate between emergency management divisions and public safety (police and fire)
divisions.



In 95 percent of jurisdictions, advisory bodies were established for preparation of the LHMPs, an 8
percent increase from 2010. In 26 percent of the jurisdictions with advisory bodies, members of the
public (i.e., non‐agency staff) were included.



About 73 percent of jurisdictions that prepared LHMPs did so under the multi‐jurisdictional option. This
is very little change from 2010.

5.4.3. HAZARD AND RISK ASSESSMENT TRENDS
This section identifies trends related to hazard identification and ranking, risk assessment, and loss
estimation. Notable trends include the following:


The plans identified a total of 64 distinct hazards (see Annex table 5.E). Six new hazards—pipeline
failure, solar storm, cyber‐attack, hurricane, climate change, and sea level rise (SLR)‐‐were identified
since 2010, some apparently because of major incidents (e.g., the 2010 pipeline rupture in San Bruno)
or because of increased attention by the state (climate change and sea level rise). Solar storms and
cyber‐attack were each identified as a hazard by a single jurisdiction, without explanation.



The most commonly identified hazards are earthquake/seismic (96 percent of plans), flood (96 percent
of plans), and wildfire (91 percent of plans). These are little changed from 2010. Annex Table 5.F shows
the frequency of hazards cited in LHMPs; the table uses standardized hazard categories to account for
the wide variety of approaches to classifying hazards found in the plans.



Many of the LHMPs (an exact count was not possible due to the wide variety of ways it was addressed)
identified climate change as exacerbating existing hazards rather than as a distinct hazard. This is a
noticeable change from 2007 and 2010 when none of the plans addressed climate change.



In 63 percent of the jurisdictions, human‐caused hazards are identified despite the fact that the federal
guidelines make this optional. This is up 13 percent from 2010. Many of these jurisdictions identified
only single human caused hazard such as “dam failure,” however and did not identify other typical
human‐caused hazards.



Increasingly cities and counties are conducting in‐depth risk assessments that qualitatively describe
hazards and their impacts, rather than producing a rank order of significance/importance. Most
counties now are best characterized as “multi‐hazard” as shown in Map 5.B.
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Annex Table 5. E: Hazards Identified in LHMPs
Agriculture
Arson/Commercial Fire
Avalanche
Biological/Health Emergency
Blackout
Civil Unrest
*Climate Change (as a distinct hazard)
Coastal Erosion
Coastal Storm
*Cyber Attack
Dam/Levee Failure
Data Telecommunications
Drought
Earth Movement
Earthquake
Economic Disruption
Energy Emergency
Explosions
Explosive Manufacturing and Storage
Extreme Heat
Fire
Fish Losses
Flooding
Fuel Release
Geologic Hazard
Ground Shaking
Groundwater Contamination
Hazardous Materials Release
High/Straight Line Winds
Human Caused
*Hurricane
Infrastructure (Pipeline, Aqueduct)

LHMP Hazards
Jail/Prison Events
Insect Hazards
Landslides
Large Venue Fires
Liquefaction
Mass Casualty
Mine Safety
Multi‐Hazard
Nuclear Power Plant Accident
*Pipeline Failures
Propane Distribution Facilities
Radiological Incident/Accident
*Sea Level Rise (SLR)
Severe Weather
Sinkholes/Subsidence
Soil Hazards
Snow Storm
*Solar Storm
Special Events
Substations
Technological Failure
Terrorism
Tornados
Toxic Pollution
Transportation Incident
Tsunami
Unexploded Munitions
Utility Loss
Volcanoes
Water/Wastewater Disruption
Wildfire
Windstorms

*New Since 2010

Annex Map 5.B shows the “top” (most frequently identified) hazard cited by local jurisdictions with LHMPs.
“No top hazard” indicates either that no jurisdiction in the county has an approved LHMP or that data from
the LHMPs were insufficient to discern a primary hazard (no county reporting or fewer than 50 percent of
cities reporting). The “top hazard by county” was determined by first assigning the ranking specified in a
multi‐jurisdiction plan for the county as a whole unless significant disagreement occurred among
jurisdictions. In the latter case, the hazard ranked high by the plurality of jurisdictions was selected; this
method was used for single‐jurisdiction LHMP counties as well.
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Annex Map 5. B: Top Hazard by County

Source: Cal OES
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Annex Table 5.F: Hazard Frequency in LHMPs
Standardized Hazard Category
Earthquake
Flood
Wildfire
Landslide & Other Earth Movements
Dam Failure
Severe Weather and Storms
Drought
Other Human‐Caused Hazard
Epidemic/Pandemic
Extreme Heat
Hazardous Material Release
Tsunami
Freeze
Terrorist Attack
Infestation/Disease
Volcano
Other Natural Hazard
Coastal Erosion
Energy Shortage
Avalanche
Coastal Storm and Flooding
Levee Failure
Climate Change/Sea Level Rise (SLR) (as a
distinct hazard)
Hurricane
Radiological Accident

Percent of Plans
Identifying This Hazard
96%
96%
91%
70%
65%
55%
43%
24%
23%
22%
18%
18%
14%
13%
12%
12%
11%
9%
7%
4%
4%
2%
2%
0.5%
0.5%

Annex Maps 5.C, 5.D, and 5.E show the relative rank of the three main hazards as derived from the LHMPs
in 2013. Aggregation to the county level occurred by the same method used to determine the “top hazard”
(explained above). The hazard ranking followed the following method:



High:
Medium:



Low:

2013 SHMP

Majority hazard based on designation as high/significant ranking or ranked in the Top 3
Majority hazard based on designation as moderately/less significant ranking or ranking
below the “Top 3”
Majority hazard based on designation as low/insignificant ranking or no ranking
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Annex Map 5.C: Earthquake Hazard Ranking

Source: Cal OES
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Annex Map 5.D: Flood Hazard Ranking

Source: Cal OES
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Annex Map 5.E: Wildfire Hazard Ranking

Source: Cal OES
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5.4.4. PLANNING AND MITIGATION TRENDS
This section identifies trends related to linkage to other planning efforts and the development of mitigation
measures. Notable trends include the following:


All jurisdictions identified mitigation measures per the federal requirement.



To date a small percentage of jurisdictions have chosen to adopt an integrated LHMP and general plan
safety element consistent with California Assembly Bill (AB) 2140. AB 2140 (“General Plans: Safety
Element” signed on September 29, 2006), authorizes a city or county to adopt an LHMP with the safety
element of its general plan and creates incentives for local governments to do so. Specifically, they
would become eligible for additional financial assistance in the event of a federally declared disaster.

5.5.

CONCLUSIONS

From this review of all approved and adopted LHMPs, the following conclusions can be made:
1.
2.

3.
4.

5.

Few new significant trends were revealed. The original findings from the 2007 review, 2008 report, and
2010 report are generally valid.
LHMPs are now addressing climate change and sea level rise, although the level of detail and the way
they are addressed varies considerably. Most LHMP’s are treating climate change as a phenomenon
that affects existing hazards such as wildfire, extreme heat, and coastal erosion rather than as a distinct
hazard.
More counties can now be characterized as adopting a multi‐hazard approach rather than a single‐
hazard focus when addressing risk and developing mitigation strategies.
Although there is a decrease from the 2009‐2010 count of approved and adopted LHMPs in the state,
this is not unexpected considering that some jurisdictions are late in updating their first LHMPs. The
recent recession may also be slowing down LHMP preparation. It is assumed that the 2013 count will
be similar to the 2010 count once LHMPs currently in the last phase of adoption or under FEMA review
are completed.
Very few jurisdictions have chosen to adopt an integrated LHMP and general plan safety element
consistent with AB 2140.

5.6.

RECOMMENDATIONS

In light of the findings and conclusions of this annex, the following strategies are recommended:


Before forwarding LHMPs to FEMA for final review and approval, Cal OES should check to ensure that
they are integrated with state hazard mitigation requirements (e.g., AB 162, Senate Bill (SB) 5, SB
1241).



Cal OES should pursue more rigorous LHMP submittal and accounting processes to enable better
tracking of status.
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6.4

6.5

This annex presents a comprehensive analysis of the survey process and responses conducted by Cal EMA
(now Cal OES) in preparation of the updated 2010 State of California Multi‐Hazard Mitigation Plan (SHMP).
It is included as part of the 2013 SHMP update to serve as a benchmark of comparison to future surveys and
to provide guidance, through the 2010 recommendations (included at the end of this Annex), for ongoing
outreach efforts related to hazard mitigation. The remainder of this Annex 6 is taken from the 2010 SHMP
(numbered Annex 5 in the 2010 SHMP).

6.1.

INTRODUCTION

During the 2010 survey effort, Internet‐hosted online surveys and email were the main tools used to solicit
input from an expanded list of public and private stakeholders. The outreach efforts moved forward from
those conducted in 2007, but there are still many opportunities to enhance outreach. Several
recommendations for improving the outreach efforts are listed at the end of this annex.
Private sector respondents noted two primary concerns regarding hazard mitigation: 1) safety and welfare
of employees, and 2) continuity of operations. Public sector respondents noted implementation of several
mitigation actions including public outreach, more stringent building codes, floodplain management
ordinances, and vegetation management in wildland‐urban interface areas. The survey responses showed
that both the public and private sectors recognize that taking action reduces the risk of casualties and
property damage.

6.2.

PURPOSE OF THE STAKEHOLDER SURVEYS

Cal EMA (now Cal OES) distributed two online surveys as one component of the overall Public Outreach
Strategy described in Chapter 1, Section 1.3.3. The purpose for conducting these surveys was to gather
information in a manner that helped achieve the following key objectives for the Public Outreach Strategy:
1.
2.

Make effective use of networks and technology to broadly include relevant agencies and businesses in
the SHMP update process
Solicit informed comments and ideas on the draft 2010 SHMP
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3.

Establish relationships with key interested parties in both public and private sectors having the
potential to become the foundation of ongoing interaction with the state in the area of hazard
mitigation

6.3.

SURVEY DEVELOPMENT AND DISTRIBUTION PROCESS

6.3.1. OUTREACH CONTACTS
With the goal of improving the outreach process from the 2007 update, Cal EMA (now Cal OES) reviewed
three lists of contacts to begin development of an expanded outreach contact database. The Governor’s
Office of Planning and Research provided contact information (including email addresses) for the 538 city
and county planning departments and 29 metropolitan planning organizations (MPOs) throughout
California. Cal EMA (now Cal OES) expanded the 2007 contact list for statewide business, professional,
nonprofit, and private sector organizations through internal research and recommendations by members of
the State Hazard Mitigation Team (SHMT). Following the initial survey distribution, several email addresses
were corrected and additional organizations (school districts, fire departments, etc.) were added to the
contact lists.
The outreach contacts database reflects representation from both public and private sector organizations.
Public sector organizations include 538 city and county planning departments and 29 MPOs, as well as
representatives from over 80 agencies and organizations on the SHMT. Private sector representation
includes 138 business, professional, nonprofit, and private sector organization contacts. The latter are
typically umbrella associations representing a wide membership network.
Taking into account the diversity of memberships, this database encompasses a comprehensive and broad
array of interests, creating the opportunity for the outreach effort to touch a greater number of individual
agencies, nonprofits, and businesses. The outreach database is a “work in progress” and will continue to be
expanded and updated during implementation of the 2010 SHMP.
Appendix J lists the MPOs, city and county planning organizations, and other associations contacted for the
survey.

6.3.2. SURVEY DEVELOPMENT
Cal EMA (now Cal OES) used Survey Monkey (www.surveymonkey.com) as the online platform for
distributing the survey. Initially, the 16‐question stakeholder survey was distributed to the entire database
of outreach contacts. This yielded 76 replies (an 11‐percent response rate). Due to the limited responses
from the private sector, Cal EMA (now Cal OES) developed an additional online survey of 12 questions
targeted to the business, professional, nonprofit, and private sector contacts.
The content and intent of these two questionnaires are very similar. The first few questions in each
questionnaire establish contact information and the type of organization the respondent represents. The
fourth question asks the respondent to rate their organization’s concern for each of the hazards identified
in the SHMP. The final two questions in both questionnaires ask the respondent to suggest additional
organizations or individuals that should be invited to participate in the survey and also added to the
outreach contacts database for ongoing communication.
The main part of each questionnaire attempts to establish an understanding of each organization’s
awareness and progress for implementing hazard mitigation activities. Each questionnaire also inquires as
to opportunities to improve statewide mitigation capabilities and form partnerships. Since mitigation
actions in public sector (local government) agencies differ from those in business, professional, nonprofit,
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and private sector organizations, the questions were written with differing approaches. Annex Table 6.A
and Annex Table 6.B present the questions specific to each of the two separate surveys.
Annex Table 6. A: Public Sector Survey Questions
Stakeholder Survey Questions (Public Sector)
5. What is your organization doing to reduce risk of damage from natural and human‐caused hazards?
6. Please list three mitigation actions implemented by your organization over the past 5 years that you
consider the most worthwhile. These should be actions or policies implemented to reduce the risk of
being affected by a natural or human‐caused hazard (if none, please skip to question #8).
7. Please elaborate in what way these mitigation actions were beneficial to your organization (i.e.,
reduces risk of property damage, creates resiliency).
8. Did your organization participate in the 2007 State of California Multi‐Hazard Mitigation Plan?
9. How helpful is the State of California Multi‐Hazard Mitigation Plan to your organization in reducing
the impact of hazards?
10. Does your organization interact with Cal EMA or other state agencies regarding mitigation actions?
(Mitigation actions include any activity intended to reduce the risk to damage/injury from hazards)
11. Please select all of the mitigation activities for which your organization interacts with Cal EMA or
other state agencies:
o Education
o Mapping
o Mitigation grants
o Technical advice
o Training
o Disaster preparedness
o Disaster response planning
o Disaster recovery planning
o Other (please specify): __________________________________
12. What can your organization do to further reduce the risk of being affected by natural or human‐
caused hazards?
13. What is the State of California doing to effectively reduce your organization’s risk from natural or
human‐caused hazards? (please list any state laws, programs, policies, or regulations which help reduce
your organization’s vulnerability to hazards)
14. What recommendations do you have for the State of California to improve identification,
prioritization, and implementation of hazard mitigation actions (i.e., retrofit, infrastructure, upgrade
building codes)?
Source: Dewberry & Davis
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Annex Table 6. B: Private Sector Survey Questions
Private Sector Survey Questions
5. What are your organization’s primary concerns regarding natural hazards? (Concerns may include
vulnerability of specific facilities, response capabilities, likelihood of specific hazard events, etc.)
6. Regarding your organization’s facilities, please select all that apply.
o My organization does not own facilities.
o My organization’s facilities are currently designed to be resilient to earthquakes, flood, and
wildfire as appropriate.
o My organization owns unreinforced masonry buildings that need to be structurally retrofitted.
o My organization owns facilities susceptible to flooding.
o My organization owns facilities within a wild land urban interface zone and/or is at risk to
wildfire.
o My organization has experienced damages in the past due to earthquakes, flooding, or wildfire.
o My organization is in the process of structurally retrofitting some facilities to be safer and more
resilient to natural hazards.
o My organization would like to structurally retrofit some facilities, but lacks funding.
7. If your organization has taken or advocated actions to reduce risk to natural hazards, such as
structurally strengthening facilities, providing educational outreach or incentives regarding mitigation, or
actions that will allow you, your customers, clients, or members to continue business in the event of a
disaster please share with us up to three successful projects. Examples of such projects might include
relocating facilities outside of a floodplain, structural retrofits, vegetation management, repairing damage
from past events to increase resiliency, incentivizing mitigation planning, etc.
8. How can the state and local governments assist your organization in reducing risk and increasing
resiliency? (What future mitigation actions would continue to reduce risk to natural hazards for your
organization and/or its customers, clients, or members?)
9. Is your organization interested in partnering with local communities to fund and implement future
mitigation actions which increase disaster resiliency?
10. Do you have additional comments regarding the structural safety of your organization’s facilities and
concern for damage from natural hazards?
Source; Dewberry & Davis

For detailed survey questionnaire response choices, see Appendix J.

6.3.3. SURVEY DISTRIBUTION PROCESS AND SCHEDULE
The original three lists of contacts – (1) Planning Directors, (2) MPOs, and (3) business, professional,
nonprofit, and private sector (in addition to the State Hazard Mitigation Team) –were chosen specifically as
stakeholders in California who should be aware of the state’s hazard mitigation planning process. The
surveys were developed to capture informed comments on and ideas for the draft 2010 SHMP (Objective
#2 of the Public Outreach Strategy), in addition to encouraging the stakeholder organizations to remain
involved in hazard mitigation. By reaching out to a diverse base of stakeholders, Cal EMA (now Cal OES)
raised awareness and identified opportunities for partnerships between organizations. Using the outreach
contacts database and through communication with the State Hazard Mitigation Team, Cal EMA (now Cal
OES) conducted the following outreach process:

March 10, 2010
The original stakeholder survey was distributed via email accompanied by an official letter from Cal EMA.
April 5, 2010
Special correspondence was sent via email from Cal EMA to the Regional Administrators (emergency
management community) to alleviate confusion regarding Cal EMA’s direct correspondence with local
planning directors.
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April 8, 2010
An email was distributed inviting stakeholders to join Cal EMA via conference call on April 14 in a question‐
and‐answer session regarding the plan update process. This email provided an opportunity to submit
questions in advance.

April 14, 2010
Cal EMA hosted a Stakeholder Forum via conference call to provide those invited to participate in the
surveys an opportunity to ask questions and discuss the SHMP update process (only one stakeholder took
advantage of this opportunity).

June 17, 2010
A second invitation to respond to the stakeholder survey was sent via email to the public agency contacts
that had not yet responded.

June 24, 2010
The private sector survey was distributed to the business, professional, nonprofit, and private sector
contacts via email. A separate email was sent to business organizations that had previously responded to
the stakeholder survey, inviting them to respond to the private sector survey as well. In both messages, the
recipient was encouraged to disseminate the email as appropriate to local chapters or members of their
organization.

June 25, 2010
Cal EMA received correspondence that the Earthquake Engineering Research Institute (EERI) forwarded the
survey request to EERI’s California members.

July 30, 2010
An article encouraging public comment on the draft SHMP and participation in the online surveys was
published in the August 2010 BICEPP Bulletin and emailed to all of the Business and Industry Council for
Emergency Planning and Preparedness (BICEPP) members in addition to being posted on the BICEPP
website. This article was also forwarded to the following organizations:










Association of Contingency Planners Orange County
Association of Contingency Planners Los Angeles
Association of Contingency Planners San Diego
Business Recovery Managers Association
California Resiliency Alliance
Southern California first (SoCalfirst) ‐ regional coalition of financial institutions and other critical
infrastructure sectors addressing homeland security and emergency management issues in Southern
California
Bay Area Response Coalition first (BARCfirst) ‐ one of the regional financial sector coalitions inspired by
ChicagoFIRST
Emergency Network of Los Angeles
Greater Los Angeles Federal Executive Board

August 2, 2010
An email blast was sent to the entire outreach contact database including State Hazard Mitigation Team
members to notify all stakeholders that the public comment draft of the SHMP was available on Cal EMA’s
Hazard Mitigation Portal. This email also provided one final reminder and opportunity to participate in the
online surveys.
2013 SHMP
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August 6, 2010
An article encouraging public comment on the draft SHMP was published in The CSAC Bulletin and emailed
to all of the California State Association of Counties (CSAC) members in addition to being posted on the
CSAC website.

August 9‐13, 2010
Cal EMA downloaded all of the survey responses and completed the analysis presented in this report.

August 13, 2010
An article encouraging public comment on the draft SHMP was published in the City Advocate Weekly and
emailed to subscribers through the League of California Cities.
For details and copies of the key articles, see Appendix J.

6.4.

SURVEY RESPONSES

As of August 6, 2010, Cal EMA received 116 responses to the stakeholder survey and 37 responses to the
private sector survey. Survey responses primarily came from local government and the public (see Annex
Chart 5.A) along with business organizations (see Annex Chart 6.B). More than half of the total responses
were from local government representatives (82 of 153 total responses). Stakeholder categories included
local government, public, nonprofit, regional agency, state agency, private and “other.” The submitted
“other” responses from the stakeholder survey included:




The Southern California Earthquake Center (SCEC) and statewide coalitions, including the Earthquake
Country Alliance
Public safety and law enforcement
Conservation groups
Annex Chart 6.A: Stakeholder Respondents

Source: Dewberry & Davis
Note: Percentages add to more than 100% due to multiple responses.
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Annex Chart 6.B shows the distribution of private sector respondents. More than 70 percent were from
business. Other categories represented include professional associations, nonprofit, community‐based, and
“other.”
The submitted “other” responses from the private sector survey include:





Investor‐owned water utilities
Special district for conservation of natural resources
Educational institutions
Certified licensed structural engineers and business continuity planners
Annex Chart 6.B: Private Sector Respondents

Source: Dewberry & Davis
Note: Percentages add to more than 100% due to multiple responses.

6.4.1. PERCEIVED CONCERNS
Survey respondents were asked to rank each of the hazards identified in the SHMP on a scale of 1 (no
concern) to 3 (high concern) indicating the level of threat each presents to the operation of their
organization. Annex Chart 5.C shows the average rating from both groups of respondents for each hazard.
Overall ratings were somewhat similar for each hazard, although some interesting variations were noted.
As expected, earthquake was noted as the hazard of highest concern for both groups. On average, the
private sector expressed a higher level of concern than the local governments for coastal storm and
flooding, energy shortage, epidemic/pandemic, freeze, hurricane, levee failure, radiological accident,
terrorist attack, and tsunami.
Annex Table 5.C shows exact numbers of responses for each hazard. Earthquake (77), wildfire (52), drought
(30), and flood (29) received the most ratings of “high concern” from the public sector stakeholder
respondents, while earthquake (25), energy shortage (13), and wildfire (12) received the most ratings of
“high concern” from the private sector respondents.
The submitted responses for “additional” hazards from both surveys were as follows:

Stakeholder Survey:




Financial risk due to the local and state economies
Reservoir tank failure in mountains upstream of development
Rail and highway accidents
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Work‐place violence, civil disturbance, or infrastructure disruption (highways, power, internet, gas,
fuel)
Transportation incident
Aircraft‐related or rail accidents
Food security
Mudslides
High winds and tornadoes
Prison riots
Arsenic in water

Private Sector Survey:






Internal situations: fire, bomb threat, public transportation
Lack of definitive, published, and coordinated state, local, and federal emergency response plans.
Information Technology (IT) hazards (e.g., electronic data or communication failure)
Government ineptitude
Civil unrest

Given the scale used in Annex Table 5.C, a rating of 1 indicates little concern for the hazard; thus, those with
average ratings of 2 or greater indicate moderate to high concern among the majority of responders. For
the public sector, these include earthquake, wildfire, and flood. The priority rating of these three hazards is
consistent with the SHMP priorities.
The private sector responses resulted in average ratings greater than 2 for earthquake and wildfire, but not
flood. However, the private sector respondents also rated energy shortage, epidemic/pandemic, and
terrorist attack with an average rating greater than 2. This may indicate a higher concern and potentially a
higher level of awareness of the risk of human‐caused hazards in the private sector than in the public
sector.
The public sector responses acknowledge concern for human‐caused hazards in the average ratings greater
than 1.8 for energy shortage, epidemic/pandemic, and hazardous material release. The private sector
responses show a similar level of concern for hazardous material release. In considering human‐caused
hazards, the two sectors differed most in their rating of terrorist attack. The majority of public sector
respondents rated terrorist attack as a level 1 concern whereas the majority of private sector respondents
rated it as a level 2 concern. The public sector average rating for terrorist attack (1.61) was substantially
less than the average rating by the private sector (2.03).
The next greatest difference in ratings for a human‐caused hazard was for energy shortage. While the
majority of respondents in both groups rated energy shortage as a level 2 concern, the proportion of
private sector respondents rating energy shortage as a level 3 concern was much higher. The public sector
average rating for energy shortage (1.85) shows substantial concern, but is less than the private sector
average rating of 2.19.
Several natural hazards received average ratings between 1.80 and 1.99 from the public sector showing
substantial concern while still emphasizing the importance of earthquake, wildfire, and flood. These hazards
of substantial concern to the public sector were drought, extreme heat, and severe weather and storms.
The private sector respondents showed similar levels of concern for extreme heat and severe weather and
storms, but somewhat less concern for drought. The private sector respondents indicate a greater level of
concern for flood‐related hazards such as dam failure, coastal storm and flooding, levee failure, and
tsunami than the public sector.

2013 SHMP

ANNEX 6 ‐ 8

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
ANNEX 6 –2010 SHMP STAKEHOLDER SURVEY REPORT
Annex Chart 6.C: Average Hazard Concern Rating

Source: Dewberry & Davis
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Annex Table 6.C: Summary of Hazard Concern Responses

Source: Dewberry & Davis

Note that because of the small sample size and self‐selected survey responses, the rating for the individual
hazards may not be fully representative.

6.4.2. PRIVATE SECTOR CONCERNS
Private sector respondents were given an opportunity to share their organization’s primary concerns
regarding natural hazards. The identified concerns are summarized in Annex Table 6.D. The primary
concerns noted by private sector respondents were two‐fold: 1) safety and welfare of employees, and 2)
continuity of operations. The next priority concern was identified as vulnerability and structural stability of
facilities, utilities, and infrastructure. Partnerships and communication between the local governments and
the private sector could identify means for improving structural resiliency.
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Annex Table 6.D: Private Sector Primary Concerns
Private Sector Primary Concerns
1
2
3
4
5
6
7
8
9
10

Safety and welfare of employees
Maintaining operations so that we can serve our clients immediately after the disaster
Vulnerability and structural stability of facilities, utilities and infrastructure
Community preparedness and response capabilities
The speed of wildfire, especially this year with the prolonged wet season
Rapid deployment of employees to aid recovery – engineers and technical specialists
and constructors
Identification of the likely natural hazards
Facilities within a flood plain and the probability of a dam/levee failure
Loss of business assets (e.g., buildings, computers and furniture)
Keeping traffic lanes open in order to vacate people safely

Response
Count
9
9
8
3
2
2
2
2
1
1

Source: Dewberry & Davis

6.4.3. PUBLIC SECTOR IMPLEMENTATION OF MITIGATION ACTIONS
Public sector respondents were surveyed on the status of their organization’s implementation of mitigation
actions. The responses are summarized in Annex Table 6.E. More than 75 percent of local organizations
responding to the survey have taken actions to prevent loss of life and prevent or minimize property
damage. Seventy‐three percent of organizations actively conduct outreach efforts to promote awareness of
natural and human‐caused hazards. More than half (57 percent) of the responding organizations have
implemented policies to prevent development in hazardous areas.
Annex Table 6.E: Public Sector Mitigation Implementation Status
Public Sector Implementation Status
My organization is not doing anything to mitigate natural and human‐
caused hazards.
My organization has taken actions to prevent or minimize property
damage.
My organization has taken actions to prevent loss of life.
My organization has developed a continuity of operation plan to prevent
business interruption.
My organization conducts outreach activities to promote awareness of
relevant natural and human‐caused hazards.
My organization has implemented policies to prevent development in
hazardous zones.
My organization has taken different action than listed here.

Response
Percent
6.30%

Response
Count
7

78.60%

88

75.90%
49.10%

85
55

73.20%

82

57.10%

64

19.60%

22

Source: Dewberry & Davis

Respondents were asked to list three mitigation actions undertaken by their organizations within the past
five years. The actions submitted are summarized in Annex Table 6.F.
Note that 37 organizations of the 116 respondents indicated “Implementation and maintenance of an
Emergency Operation Plan (EOP)” as a mitigation action. While EOPs and other emergency response
capabilities are not included in the definition of “mitigation” used for the purposes of the SHMP, these
processes along with trained emergency managers are critical for the safety of local communities and
valuable in informing the hazard mitigation planning process.
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It should be noted that, while not the two most common responses, the following four items are proven
mitigation strategies being implemented in many local governments: public outreach, more stringent
building codes, floodplain management ordinances, and vegetation management in wildland‐urban
interface areas. These are the types of actions that help increase the entire state’s resiliency as they are
implemented locally.
Since the two most common responses for locally implemented mitigation actions are not within the
definition of “mitigation,” Cal OES notes this as an opportunity to extend additional outreach and education
to local staff responsible for coordinating hazard mitigation. It is one of Cal OES’s goals to ensure that the
local staff developing the Local Hazard Mitigation Plans understands the difference between preparedness,
response, recovery, and mitigation.
Annex Table 6.F: Locally Implemented Mitigation Actions
Locally Implemented Mitigation Actions
1
2
3
4
5
6

7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Implementation and maintenance of Emergency Operation Plan
Local table top training and participation in regional emergency exercises
Numerous business and public outreach programs
Adoption/enforcement of more stringent building codes
Developed flood hazard mitigation programs and/or updated flood maps and
ordinances
Identified wildland‐urban interface areas, and regulated fire fuels in those areas or
incorporated defensible space or implemented hazardous vegetation abatement
program
Developed a Local Hazard Mitigation Plan (LHMP)
Involvement in Emergency Operations Center (EOC) with health facilities, police and
fire departments
Implemented a reverse 9‐1‐1 public notification system
Developed a tsunami response plan
Developed an EOC with communication systems
Developed a continuity of operations plan
Engaged discussion with business community and created public forums for disaster
preparedness
Adoption/enforcement of more stringent land‐use planning (in flood zones)
Required fire protection plans in wild land‐urban interface areas
Prepared an Emergency Preparedness Guide and distributed it to residents and
businesses
Hired a full‐time emergency preparedness coordinator
Implemented a system of Warning Sirens
Developed cooling centers
Pursued additional funding for mitigation initiatives
Infrastructure retrofitting (e.g. dams and bridges)
Rapid repair of key transportation infrastructure following a major event
Levee reinforcement/enhancement within the operational area
Implementation of a Geographic Information System (GIS) including hazards
Constructed a new fire station and/or increased number of trucks
Developed an Emergency Operations Center
Limited the use of hazardous material commercial and industrial areas
Adoption of a fire sprinkler ordinance
On‐site storm water retention basins
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37
25
20
19
16
18

8
7
5
4
4
4
4
4
4
3
3
3
3
3
3
2
2
2
2
2
2
2
2
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Locally Implemented Mitigation Actions
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

Back‐up electrical generator
Created food and equipment emergency bins
Upgraded 9‐1‐1 telephone system
Implementation of FEMA requirements
Development of Emergency Operations Center
Underground embankment stabilization for a development project
Implemented a required fire break for all new homes
Lake Isabella Dam evacuation plan
Have secured furniture and other contents to prevent damage and developed a post‐
earthquake communication response plan
Created Emergency Broadcast System
Supported the priorities of the City of Baldwin Park
Implemented voluntary and mandatory soft‐story seismic upgrade legislation
Obtained additional hazmat outfitted equipment and training for our fire fighters
Designated a point of distribution site for pharmaceuticals for pandemic events
Public services contacted for placement onto priority list
Condemned unsafe buildings
Training of nonprofit agencies and staff in managing spontaneous volunteers
Implemented CERT program
Prepared an emergency recovery site
Participation in shakeout (earthquake simulation) activities
Security fence around reservoir
Required automatic gas shut off valves for earthquake hazard mitigation
Had fire department inspect for all resale properties
Inventoried climate change emissions in public and private sectors
Video cameras at all school sites
Implemented additional Fire Safe Councils
Compliance with Alquist‐Priolo requirements
Xeriscape planting on hillsides
Erected a new pump station
Upgrade storm water system
Obtained HAM licenses
Developed a radiation detection system
Upgraded city well system to deal with arsenic

Response
Count
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Source: Dewberry & Davis

Respondents identified numerous benefits directly resulting from the implementation of these actions.
These benefits are summarized in Annex Table 6.G. Most notably, the local government respondents
recognize that taking action reduces the risk of casualties and property damage. It also allows emergency
responders to be prepared for more effective response and recovery.
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Annex Table 6.G: Benefits of Locally Implemented Mitigation Actions
Benefits of Locally Implemented Mitigation Actions
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

Reduces the risk of casualties and property damage
Prepares training and early procedures and process to conduct emergency services
Refreshes awareness of procedures to both the public and local officials
Better access of information to the public for increased resiliency
Helps identify the hazards
Reduces risk of flooding
Decreases time of recovery and early business continuation
New technology can send targeted alerts and warning to at‐risk residents; improved
communication to citizens
Cross‐discipline cooperation and coordination; Reduces communication gaps and
misunderstandings; Now have a dependable/flexible communication system;
Creating MOUs with local businesses establishes contacts and lines of communication
that will become invaluable should the City require materials to help with a relief
effort.
Protects the area from exposure to hazardous materials from spills, leaks, etc.
Increases power supply security
Increases security of water supply
Will spend minimal time recreating documents
Fuel reduction results in a lower threat; Provides increased fire protection
Avoidance of potential run‐off from river bed to impact homes
Provides needed supplies for the public (e.g. basic provisions and food)
City Fire Department is more efficient and has increased coverage
Reduces risk of exposure to disease
Provides some ease of mind to residents for emergency alerting
Removed unsafe buildings
Was asked to participate in the Southern California Catastrophic Earthquake
Response Plan development
Establishes professional relationships (teamwork)
Better equips local government for providing continuity of governance in an
emergency event
Detailed GIS increases the accuracy and justification for land use restriction in areas
of high risk
Clearing brush from urban interface properties reduces wildfires
Separation of debris, including motor oil, from storm water system
Creates buffer zones, clears roadsides of vegetation, and improves designated
parking
Reduces economic losses
Faster notification to residents in case of emergency
Lowered fuel modification loads in what is normally a high fire danger area
Support CBO to reduce hazards in facilities
Protects public assets and infrastructure
Provides community input on local hazards and resources
Reduction of cliff erosion

Response
Count
51
42
32
24
6
5
4
4
4

3
2
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Source: Dewberry & Davis
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6.4.4. PRIVATE SECTOR IMPLEMENTATION OF MITIGATION ACTIONS
Private sector respondents were surveyed on the status of their organization’s implementation of
mitigation actions. The majority of the private sector respondents occupy facilities that are currently
designed to be resilient to earthquakes, floods, and wildfire (as appropriate). More than half of the
responding organizations do not own any structural facilities. Therefore, the realm of potential mitigation
actions for these organizations is limited to efforts involving their promotion and support. However, several
organizations identified the need to retrofit their facilities for increased resiliency to earthquake, flood, and
wildfire events. The responses to this question are summarized in Annex Table 6.H.
Annex Table 6.H: Private Sector Mitigation Implementation Status
Private Sector Mitigation Implementation Status
My organization does not own facilities.
My organization's facilities are currently designed to be resilient to
earthquakes, floods, and wildfire as appropriate.
My organization owns unreinforced masonry buildings that need to be
structurally retrofitted.
My organization owns facilities susceptible to flooding.
My organization owns facilities within a wildland‐urban interface zone
and/or is at risk to wildfire.
My organization has experienced damages in the past due to earthquakes,
flooding, or wildfire.
My organization is in the process of structurally retrofitting some facilities to
be safer and more resilient to natural hazards.
My organization would like to structurally retrofit some facilities, but lacks
funding.

Response
Percent
54.10%
59.50%

Response
Count
20
22

13.50%

5

13.50%
18.90%

5
7

40.50%

15

21.60%

8

10.80%

4

Source: Dewberry & Davis

Private sector respondents were asked to share three successful mitigation actions undertaken by their
organizations. The responses received are summarized in Annex Table 6.I. Many organizations have
completed seismic evaluations and structural retrofits. Several organizations actively promote hazard risk
information to their members and the public.
Annex Table 6.I: Private Sector Implemented Mitigation Actions
Private Sector Implemented Mitigation Actions
1
2
3
4
5
6
7
8
9
10
11
12
13

Various seismic evaluations and structural retrofits
Training and outreach efforts with the public
Advocate new Building Codes
Equipped facilities with emergency standby power
Development of emergency planning procedures
Developed seismic studies and business strategy projects
Added vaccine clinics for pandemic planning
Upgrades HAZUS including local structure types
Introduced numerous FEMA projects
Added flooding mitigation measures
Construction of new facility for emergencies
Started vegetation management and fuel reduction activities
Subscribe to disaster recovery vendors for IT, IVR, voice, workspace and print/mail
services
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14
10
3
2
2
2
1
1
1
1
1
1
1

ANNEX 6 ‐ 15

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
ANNEX 6 –2010 SHMP STAKEHOLDER SURVEY REPORT

14
15
16
17
18

Updated floodplain maps
Improved drainage with green roofs
Developed an annual review of critical infrastructure at risk
Relocated data center away from flood plain and high density transportation
corridors
Installed a new HAM antenna

1
1
1
1
1

Source: Dewberry & Davis

Private sector respondents included the following additional comments regarding the structural safety of
their organization’s facilities and concern for damage from natural hazards:




Implement additional training exercises with engineers and consultants
Fortify the underground distribution system
Better management of electronic documents, particularly with a backup in an off‐site location

These comments suggest further support for the private sector’s desire to coordinate training exercises and
increase response capabilities.

6.4.5. FUTURE MITIGATION ACTIONS
Public sector respondents identified several mitigation actions that may be implemented in the future –
most notably, preparation of a Local Hazard Mitigation Plan and public outreach regarding hazard risk. The
respondents indicated interest in acquiring additional funding for completing mitigation projects and
conducting emergency management training exercises.
Annex Table 6.J: Capabilities Identified by Public Sector
Locally Mitigation Actions
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Prepare/update a hazard mitigation plan (HMP)
Public outreach through educational and awareness programs
Acquire further funding for mitigation projects
Further training exercises with first respondents
Continue participation in the EOC
Adoption of new, more stringent building codes
Share information and resources to further reduce hazard mitigation
Update the Business Continuity Plan
Update land use policies that prevent development in hazardous zones
Fuel reduction projects
Plan documents and GIS mapping for hazard/risk identification
Acquire a grade‐separated train crossing on at least one major roadway
Operationalize preparedness and response into the staffing structure
Continue work on stream and creek maintenance to prevent widening pavement
flooding
Continue to work closely with state and federal officials
Promote education/awareness efforts in English and Spanish
Assess and evaluate other organizations, as well as our own for systemic planning and
preparation
Further secure objects within the building
Continue efforts in keeping open lines of communication emergency services
Improve on levee system

Response
Count
23
21
8
7
6
5
5
2
2
2
2
2
1
1
1
1
1
1
1
1

Source: Dewberry & Davis
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As local governments work through the process of hazard mitigation planning, it is expected that they will
identify the most pertinent mitigation projects for their communities. A summary of the identified
mitigation actions is presented in Annex Table 6.J.
Private sector respondents identified several ways that the state and local governments could assist their
organizations in reducing risk and increasing resiliency. The suggestions are summarized in Annex Table 6.K.
The private sector would like to partner with the public sector on public outreach efforts and develop
incentives for implementing resiliency measures. Working together will provide the most effective means of
increasing resiliency and educating the residents of California about relevant risks.

Annex Table 6.K: Mitigation Actions Suggested by Private Sector
Suggested Mitigation Actions
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Assistance to help educate citizens and businesses about risk and resiliency
Develop easily understood incentives to encourage risk resiliency
Include engineers in federal/state/local training exercises
Assistance to the private utility companies (e.g. California Water)
Implement fuel reduction programs (e.g. cutting/chopping trees)
Continue to retro‐fit highways, electrical grids, waterways and/or critical
infrastructure
Assistance for the private sector in order to reach out the public and local businesses
Agreements between the local government and water utility companies to increase
resiliency
The design of a common all‐hazards design/building code
Implement fuel breaks to increase protection and minimize catastrophic fires
Be well prepared
Compile community‐specific/resiliency issues and attributes from state or natural
hazard assessments
Create subsidies for conducting risk evaluation
Establish minimum seismic requirement standards for all Transmission and
Distribution electrical power systems and components
Increase communication between health and emergency response teams

Response
Count
7
5
4
2
2
2
1
1
1
1
1
1
1
1
1

Source: Dewberry & Davis

Of the 37 private sector respondents, 30 indicated they were interested in partnering with local
communities to fund and implement future mitigation actions that increase disaster resiliency.
Cal EMA recognizes the opportunity to communicate with these organizations to help coordinate
appropriate partnerships with the public sector. The organizations were as follows (with some
organizations having multiple respondents):









Delta Dental of CA
Automobile Club of Southern California
American Institute of Architects California
Council
Telesis Engineers
Stanford University
Degenkolb Engineers
SCE ‐ Apparatus Engineering
Lake Tahoe Humane Society and S.P.C.A.
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Association of Contingency Planners
Nabih Youssef Associates
UC Irvine
COPE Preparedness
HDR Engineering
Psomas
AECOM
Caltrans
Golden State Water Company
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California American Water
Black Rock
California Fire Safe Council
CYS Structural Engineers, Inc.





California Water Service Co.
URS Corp
Western Shasta Resource
District

Conservation

In addition to building public/private partnerships, California will become more resilient through
collaboration between the local and state governments. Seventy‐eight of the 116 public sector respondents
(67.2 percent) indicated that their organization interacts with Cal EMA or other state agencies regarding
mitigation activities. Local government respondents were asked to indicate the activities in which they
interact with Cal EMA and other state agencies. The summary of responses is shown in Annex Table 6.L.
Only 38 percent of the respondents interact with Cal EMA or other state agencies for mitigation grants.
Annex Table 6.L: Local Government Interaction with State Agencies
Interaction with State Agencies
Education
Mapping
Mitigation grants
Technical advice
Training
Disaster preparedness
Disaster response planning

Response Percent
62.50%
39.80%
38.60%
40.90%
65.90%
71.60%
67.00%

Response
Count
55
35
34
36
58
63
59

Source: Dewberry & Davis

Only 43 of the 116 public sector respondents indicated that their organization participated in the
preparation of the 2007 SHMP. These responses suggest an opportunity for Cal EMA to involve more local
governments in the state’s hazard mitigation planning process. Doing so is expected to increase linkage
between the Local Hazard Mitigation Plans and awareness of state resources available to assist the local
hazard mitigation planning process. A summary of the public sector responses to their level of participation
in the 2007 SHMP is shown in Annex Table 6.M.
Annex Table 6.M: Local Government Participation in 2007 SHMP
SHMP Participation Status
Yes, my organization participated
Yes, my organization provided
comments
No, my organization did not participate
No, my organization did not provide
comments

Response Percent
40.20%
26.20%

Response
Count
43
28

38.30%
25.20%

41
27

Source: Dewberry & Davis

Overall, the local governments indicated that the SHMP is helpful for their organization’s efforts in reducing
the impact of hazard events. Annex Table 6.N further suggests the opportunity for Cal EMA to involve more
local governments in the state’s hazard mitigation planning process. One‐third of the respondents were
unable to indicate whether or not the SHMP is helpful. Another third indicated that it was only “somewhat
helpful.” Cal EMA strives to develop a SHMP that is “very helpful” to most local governments and the
private sector in implementing mitigation actions.
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Annex Table 6.N: Local Government rating of Helpfulness of SHMP
Helpfulness of SHMP
Very helpful
Moderately helpful
Somewhat helpful
Not at all
Don't know

Response Percent
16.80%
18.60%
27.40%
5.30%
31.90%

Response
Count
19
21
31
6
36

Source: Dewberry & Davis

Public sector respondents identified effective programs that the state implements for assisting with local
hazard mitigation as well as several suggestions of ways the state government could assist their
organizations in reducing risk and increasing resiliency. The effective programs are summarized in Annex
Table 6.O. In addition to appreciating the funding provided by the state, local governments look for
resources and support such as building code standards that they may implement locally to increase
resiliency.
Annex Table 6.O: State Capabilities Identified by Local Governments
State Capabilities
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Updating their hazard mitigation plan (HMP)
Additional funding for mitigation activities
More stringent building and fire codes
Educational and awareness efforts to the public
Continual training efforts with first responders
Periodic communication with Cal EMA
Assistance with recovery and affected infrastructure (e.g., roads)
Development of GIS‐based resources for local jurisdictions
State wildland fire prevention laws
Development of the Southern California Earthquake Response Plan
Adoption of the Alquist‐Priolo Act
Provider of information to local jurisdictions on hazards and risks
Assistance with hazardous materials
Creation of the first State Secretary of Service and Volunteering
Help with tsunami mapping
Enactment of the California Environmental Quality Act (CEQA)

Response
Count
11
9
6
5
4
3
2
2
2
1
1
1
1
1
1
1

Source: Dewberry & Davis

Annex Table 6.P summarizes state mitigation actions recommended by local governments. Several of the
capabilities identified in Annex Table 6.O are also noted as recommendations. This confirms that local
governments are primarily interested in receiving state funding to continue hazard mitigation efforts. Other
common suggestions included state‐provided consultants for guidance through the local hazard mitigation
planning process and development of more stringent building codes. Local respondents suggested that the
state continue its efforts for structurally retrofitting government buildings and/or infrastructure vulnerable
to natural hazards.
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Annex Table 6.P: Suggested State Mitigation Actions Identified by Local Governments
Recommendations for State Mitigation Planning
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Provide funding for local jurisdictions
Provide consultants for guidance throughout the HMP process
Development of more stringent building codes
Retrofit government buildings and/or infrastructure
Prepare a hazard mitigation plan and/or be ready to assist
Increase public awareness of hazards
Promote resiliency in transportation infrastructure
Better coordination among emergency organizations (e.g., FEMA, Cal EMA, UASI)
Increase the number of training exercises
Disseminate information to the local jurisdictions
Provide subsidies for building upgrades (e.g., tax reductions)
Update on GIS risk maps
Expand slope instability studies
Identify activities that are most cost‐effective
Develop a new program where communities can op” into a program for
transportation assistance
Legislation to minimize groundwater overdraft

Response
Count
15
8
8
6
4
2
1
1
1
1
1
1
1
1
1
1

Source: Dewberry & Davis

6.5.

CONCLUSIONS AND RECOMMENDATIONS

More than half of the total survey responses were from local government representatives. Earthquake was
noted as a “high concern” by the majority of responders from both the public sector and private sector. In
addition to the expected natural hazards of wildfire, flood, and drought, human‐made hazards, including
hazardous material release and terrorist attacks, received notable numbers of “high concern” ratings.
The primary concerns noted by private sector respondents were two‐fold: 1) safety and welfare of
employees, and 2) continuity of operations. Partnerships and communication between the local
governments and the private sector could identify means for improving structural resiliency.
Many local governments are implementing public outreach, more stringent building codes, floodplain
management ordinances, and vegetation management in wildland‐urban interface areas. These are the
types of actions that, when implemented locally, contribute to increasing resiliency throughout the entire
state of California.
Both the public and private sector responses recognize that taking action reduces the risk of casualties and
property damage. The majority of the private sector respondents occupy facilities that are currently
designed to be resilient to earthquakes, floods, and wildfire (as appropriate). More than half of the
responding organizations do not own any structural facilities. Therefore, the realm of potential mitigation
actions for these organizations is limited to efforts involving their promotion and support. Many private
sector organizations have completed seismic evaluations and structural retrofits. However, several
organizations identified the need to retrofit their facilities for increased resiliency to earthquake, flood, and
wildfire events. Several private sector organizations actively promote hazard risk information to their
members and the public.
Local governments are primarily interested in receiving state funding to continue hazard mitigation efforts.
Public sector respondents identified several mitigation actions that may be implemented in the future –
most notably, preparation of a Local Hazard Mitigation Plan and public outreach of hazard risk. As local
governments work through the process of hazard mitigation planning, it is expected that they will identify
2013 SHMP
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the most pertinent mitigation projects for their communities. In addition to appreciating the funding
provided by the state, local governments also look to the state for resources and support such as assistance
with the local mitigation planning process and development of more stringent building code standards.
Local respondents suggested that the state continue its efforts for structurally retrofitting government
buildings and/or infrastructure vulnerable to natural hazards.
The private sector respondents would like to partner with the public sector on public outreach efforts and
develop incentives for implementing resiliency measures. Working together will provide the most effective
means of increasing resiliency and educating the residents of California about relevant risks. Cal EMA
recognizes the opportunity to communicate with the organizations that expressed interest in building
partnerships with the public sector.
In addition to building public/private partnerships, California will become more resilient through
collaboration between local and state governments. Overall, the local governments indicated that the
SHMP is helpful for their organization’s efforts in reducing the impact of hazard events. Cal EMA recognizes
the opportunity for integrating local governments in both mitigation planning and implementation of
mitigation actions. This is expected to increase linkage between the Local Hazard Mitigation Plans and
awareness of state resources available to assist the local hazard mitigation planning process.

6.5.1. RECOMMENDATIONS FOR FUTURE OUTREACH AND BUILDING PARTNERSHIPS
The following recommendations for future action were derived from the preceding analysis:
1.

Contact the private sector organizations that expressed interest in establishing partnerships with local
governments to implement mitigation actions. These organizations may be valuable members to the
Cross‐Sector Communications and Knowledge‐Sharing Strategic Work Group.

2.

Conduct targeted outreach to local hazard mitigation planners within the community development,
planning, and emergency management departments to clarify the differences between preparedness,
response, recovery, and mitigation. As shown in Annex Table 5.F, local government respondents tend
to view typical emergency management preparedness activities as mitigation progress. While these are
critical to the safety of a community, they do not necessarily reduce risk or increase resiliency, which
are the goals of mitigation actions. Outreach and education provided to local governments through
conferences and specific training sessions regarding the state’s mitigation strategy and how it may be
applied locally can be an effective means to increasing resiliency.

3.

Include a link to the survey(s) on the Cal EMA Hazard Mitigation Portal when conducting future online
surveys. Directing individuals to the portal will raise awareness of the useful mitigation materials
available to all agencies. This will also enable the general public to find the survey and participate, if
they wish.

4.

In future online surveys, incorporate questions regarding how the SHMP can better help local
organizations reduce the impact of hazard events. These questions may need to be specific in order to
determine how local governments are currently using the SHMP and/or how local governments are
currently implementing their mitigation strategies.

5.

Distribute future online surveys to suggested respondents (see Appendix J) and explore possibilities of
these individuals participating on the State Hazard Mitigation Team and/or the four work groups as
appropriate.

6.

Determine the extent to which state‐provide materials are used in local outreach efforts. Seventy‐
three percent of the responding local governments actively conduct outreach efforts to promote
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awareness of natural and human‐caused hazards. Cal EMA should inquire as to whether state‐provided
materials are currently used in these efforts or if additional materials could assist with ongoing local
outreach efforts.

6.5.2. OUTREACH ENHANCEMENTS
The public outreach conducted for the 2010 SHMP was substantially expanded from the efforts conducted
in 2007. Notably, the outreach contact database has grown to include a more diverse representation of the
private sector. Through distribution of the online surveys, Cal EMA was able to reach more organizations
and identify potential partnerships for implementing hazard mitigation on a statewide basis. Many of the
recommendations identified above are objectives of the Cross‐Sector Communications and Knowledge‐
Sharing Strategic Work Group. Cal EMA anticipates that this work group will continue implementing and
expanding the outreach strategy with the goals of building awareness of the state’s mitigation strategy and
identifying mitigation progress throughout the state.
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APPENDIX A ‐ HAZARD MITIGATION TEAM (SHMT) AND WORKING GROUP
MEETING RECORDS
State Hazard Mitigation Team
GIS Technical Advisory Working Committee (GIS TAWC)
Meeting Record
Tuesday, August 3, 2010
9:00 – 11:00 a.m.
Rancho Cordova, CA
Attendees Phyllis Banducci, CAL FIRE
Jami Childress‐Byers, Cal EMA
Dean Cromwell, CAL FIRE
Sennath Ekanayah, DWR
Kirby Everhart, Cal EMA
Johanna Fenton, Cal EMA
John Freckman, CSLC
David Harris, Resources Agency
Quinn Hart, UC Davis
Juliette Hayes, FEMA (via teleconference)
Kris Higgs, Cal EMA
Bryan Klung, Cal EMA
Michelle Martinez, Cal EMA

Miriam Morrill, USFWS
Jill Nelson, Cal Poly – SLO
Jim Nordstrom, Cal EMA
Julie Norris, Cal EMA
Chuck Real, CGS
Matt Schmidtlein, Cal Poly – SLO
Carol Schuldt, Cal Poly – SLO
Paula Schulz, Cal Poly – SLO
John Tinsley, USGS
Ken Topping, Cal Poly – SLO
Diane Vaughan, Cal EMA
Ken Worman, Cal EMA

Thanks to Carol Schuldt for acting as Recorder. This set of notes is not intended to be comprehensive of all
discussions, but rather to serve as documentation of key points.
Purpose Statement: To build a website (MyPlan) to assist local governments in undertaking more effective local
hazard mitigation plans and hazard mitigation grant projects
Key Outcomes
Agreement on MyPlan Phase 1 data layers (see July 27 report Attachment A)
BASE LAYERS
•
Combine county boundaries, city boundaries, major roads, and water features into a static base map layer
•
Population, dams, state lands, federal lands and shaded relief to be on/off at user’s choice
•
Railroads and airports have a question mark re inclusion
HAZARD LAYERS
•
As listed in Attachment A, but remove Draft LRA Fire Hazard data per Cal FIRE
•
Add active faults layer
•
Attempt to find WUI boundary layer
•
Possibly add community wildfire protection plan layer
Agreement on MyPlan Phase 2 data layers
•
Use active fault lines rather than pre‐holocene as a base layer
•
Add vegetation layer as base layer
•
Add approved LRA Fire Hazard Severity Zone data to hazard layers
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•

Add EPA human‐induced hazards layer

Agreement on open access to website, rather than restricted access, for Phase 1 product
Agreement that agencies that contribute the data will control access to it, and that the Website can use
authentication, as necessary to restrict access
Agreement to use Web Mercator as the projection
Next Steps
CNRA to have hazards and base maps for a working online demo (beta version) for next meeting
Next meeting in late September 2010
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State Hazard Mitigation Team
Mitigation Progress Indicators and Monitoring
Strategic Work Group
Meeting Record
Tuesday, August 3, 2010
1:30 – 3:30 p.m.
Rancho Cordova, CA
Attendees
Mike Boswell, Cal Poly – SLO
Jami Childress‐Byers, Cal EMA
John Freckman, CSLC
Marjorie Greene, EERI
Jim Guthrie, Cal Poly – SLO
David Harris, Resources Agency
Brian Laughlin, Cal Poly – SLO
Joel McRonald, DGS

Robert Mead, Cal EMA
Jill Nelson, Cal Poly – SLO
Bruce Patton, CDI
Paula Schulz, Cal Poly – SLO
Fred Turner, CSSC
William Siembieda, Cal Poly – SLO
Ken Topping, Cal Poly – SLO
Ken Worman, Cal EMA

Thanks to Paula Schulz for acting as Recorder. This set of notes is not intended to be
comprehensive of all discussions, but rather to serve as documentation of key points.
Purpose Statement: To track mitigation progress and record successful outcomes toward increasing California’s
long‐term resiliency
Key Outcomes





Agreement on need to initiate progress measurements
State agencies and local governments currently maintain data that should be accessed as a first step in
building a mitigation baseline
Data collection should begin with those indicators already in use (e.g., deaths, injuries, recent retrofits)
Private sector initiatives need to be tracked as well

Next Steps








Write letters to key agencies asking for their support in identifying mitigation progress currently being
monitored and/or inventories or data maintained
Encourage local governments to identify where risk is highest and begin collection efforts there
Refine hierarchy of what is counted in terms of unreinforced masonry buildings
Develop guidance on what data to collect; standardize language, definitions, and fields; provide training
Explore potential for collaboration between SMART, EERI LFE, and EqRetrofit.org
Develop baseline data sets for tracking pre‐event mitigation and for post‐event performance
Plan for public/private sector information exchange on mitigation progress (i.e., conferences/forums)
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State Hazard Mitigation Team
Cross‐Sector Communications and Knowledge Sharing
Strategic Work Group
Meeting Record
Thursday, August 5, 2010
9:00 – 11:00 a.m.
Rancho Cordova, CA
Attendees
Dave King, CSSC
Charlie Eadie, Cal Poly – SLO
Corinne Bartshire, Dewberry
Robert Anderson, CSSC
Brian Laughlin, Cal Poly – SLO
Kendall Reedy, Cal EMA
Michael Nowlan, FMA
Bruce Patton, Department of Insurance

Kevin Elcock, DWR
Ken Topping, Cal Poly – SLO
Ken Worman, Cal EMA
John Freckman, CSLC
Julie Norris, Cal EMA
Terri Chapman, BICEPP
Brenda O’Connor, IBHS

Thanks to Corinne Bartshire for acting as Recorder. This set of notes is not intended to be
comprehensive of all discussions, but rather to serve as documentation of key points.
Purpose Statement: To build collaboration between state and local governments, business
associations and other private sector organizations to increase California’s long‐term resiliency
Key Outcomes





Agreement on continuing outreach to local and private sector organizations through implementation of the
SHMP.
Agreement on preparation of standardized outreach SHMP messaging “kit” to support outreach efforts at
professional association or organization meetings.
Agreement on pursuing data collection to inform and support insurance incentives
Agreement on Cal EMA/private partners jointly hosting annual mitigation progress forum

Next Steps









Use Cal EMA’s Facebook and Twitter accounts to disseminate messages regarding mitigation related events
and progress
Build on the contact database used for outreach during the 2010 SHMP update to develop a list of “mitigation
partners” to be informed of mitigation activities and solicited for knowledge sharing via regular emails from
Cal EMA
Provide an opportunity on the Hazard Mitigation Web Portal for interested individuals to subscribe to the
“mitigation partners” list
Develop standardized messaging for the statewide hazard mitigation efforts including a memorable “grabber”
Conduct a process to identify overlapping interests between public and private sector organizations with
regard to hazard mitigation
Develop an outreach “kit” to be used by all Cross‐Sector Communications (CSC) Work Group members to
convey statewide goals for hazard mitigation
Compile a list of regular meetings (professional associations or local organizations) that CSC Work Group
members attend
Identify CSC Work Group members to present at some (or all) of the identified association meetings
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Coordinate with SMART program to collect loss data that can be used to inform development of insurance
incentives
Follow IBHS research on home construction practices to be conducted at new testing facility in South Carolina
Discuss annual mitigation progress forum with other Strategic Work Groups to identify potential discussion
topics, themes, attendees, etc.

Collected Key Ideas (provided by individual meeting participants):


























Mitigation is a tool that can be used to reduce insurance premiums
Privately developed data can be used to change public policy
Need collection of ideas used for collaboration
Opportunity to promote larger goal of state resilience
Information and context for stakeholder efforts; track mitigation progress (define both)
Can be used as a resource for both ideas and action
Mitigate! = cost benefit = save money + lives
Vulnerability is high statewide
Efforts are broad; many issues and hazards
Much work has paid off – more can be done
Be aware that FEMA disaster funds could be available
Document would provide guidance in quantifying costs of doing hazard mitigation
Where does work done in regard to this document reside?
Suggest Cal EMA become a signatory on the NEMA white paper “Recommendations for an Effective National
Mitigation Effort”
Establish a Natural Hazard Mitigation Association Chapter or Chapters in California
Insert information on the soon‐to‐be‐completed IBHS laboratory into the SHMP and highlight its use in
developing incentives for evolution of mitigation efforts as appropriate for the laboratory
Suggest Cal EMA develop a “spider‐bot” for the mitigation web portal to view capital improvement projects
for publically traded companies
Inquire about adopting a public or private school by communities and/or businesses for preparedness and/or
mitigation of schools (possibly a joint effort with ASCE and EERI)
If you are at risk of becoming a disaster victim, the SHMP contains information that will keep you safe and
save you money
The SHMP presents understanding of how state agencies interact to implement the mitigation strategy
statewide
The SHMP outlines state level legislation/policies that local government can leverage to implement mitigation
actions
To get business community on board with property mitigation, we need strong support of one of the
statewide business groups (Chamber of Commerce, California Small Business Association, or California
Manufacturers Association; approach these groups to include the survey in their newsletters or post on their
websites (“buy in” of the business community)
“The SHMP is a fantastic collection of detailed information about hazards facing California. I refer people to it
when they are trying to learn about a specific hazard. However, due to its sheer size, as other participants
noted, it puts people off.”
The SHMP should truly be a "living" document, one that is capable of incorporating additions and being
available to SHMP readers. It can, and should be, a good resource for collecting mitigation information both
to teach/inform other people. It should focus as a central point for the mitigation community in California,
both public and private, to collaborate to advance mitigation in department. Therefore, it MUST be
supplemented by regular meetings of interested stakeholders.

Mitigation Messaging Suggestions (provided by individual meeting participants):
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Mitigate or Die!
Be resilient
Risk reduction emphasis, connect with outreach on mitigation
A plan today will help bring a better tomorrow
Building community resilience
Mitigation is good business
Better to mitigate than litigate, even a little bit.
SHMP ‐ information that best serves you
Striving for minimal damage
Reduce Risk
Talk about property protection, risk reduction, property damage reduction, etc.
Talk about building structures that are strong, durable, resilient and disaster‐resistant
Example: “Going Green and Building Strong”
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State Hazard Mitigation Team
Land Use Mitigation
Strategic Work Group
Meeting Record
Thursday, August 5, 2010
1:30 – 3:30 p.m.
Rancho Cordova, CA
Attendees
Charlie Eadie, Cal Poly – SLO
Corinne Bartshire, Dewberry
Robert Anderson, CSSC
Brian Laughlin, Cal Poly – SLO
Kendall Reedy, Cal EMA
Ken Topping, Cal Poly – SLO
Ken Worman, Cal EMA

John Freckman, CSLC
Julie Norris, Cal EMA
Robert Mead, Cal EMA
Maria Lorenzo‐Lee, DWR
Chuck Real, CGS
Ken Leep, Cal EMA
Bill Siembieda, Cal Poly – SLO

Thanks to Charles Eadie for acting as Recorder. This set of notes is not intended to include
all discussions, but rather to serve as documentation of key points.
Purpose Statement: To strengthen land use mitigation methods to increase California’s long‐term resiliency
Key Outcomes


Discussed progress of Strategic Growth Council (SGC‐consortium of state agencies) and implementation of SB
375 re greenhouse gas reduction:
o Money is available for sustainable projects and planning grants; SGC is reviewing
o Approximately $60 million in funds available; perhaps 50% to be awarded this year
o Agreed to promote future LHMP grant eligibility authorization by SGC



Discussed Housing and Community Development/Housing and Urban Development (HCD/HUD) Disaster
Recovery Initiative following 2008 California wildfires:
o Due to advocacy by Cal EMA, available funding can be used for LHMPs; DRI funds can be used for
local match
o $39 million is available from HUD (federal), with another $15 million potentially available as a
supplement (conditional: must use $39 million first)



Research re LHMPs found that LHMPs are not well correlated with local government general plan safety
elements
‐ New incentive for better correlation is now in place: If LHMP is adopted as part of a safety element; the local
funding share of post‐disaster Stafford Act public assistance grants is reduced from 6.25% to 0%
‐ Need to get the word out regarding this incentive and use of DRI funds as well
‐ New state guidance on general plans now requires better correlation
 Identified key problem facing local governments: they need assistance in applying for grants and in
understanding the funding that is available


Discussed Regional Blueprint process involving transportation planning by regional agencies to achieve
greenhouse gas reduction. Presents an opportunity to address hazard mitigation planning on a regional scale;
to date only the Association of Bay Area Governments (ABAG) has been doing this



Agreed to promote land use mitigation through regional planning
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Discussed AB 162, which requires flood hazard considerations to be included in Land Use, Safety, Housing, and
Conservation elements of local general plans. Department of Water Resources has prepared a new handbook
to guide implementation of AB 162 (presentation by DWR representative)
o New focus on 200 year flood hazards; maps by 2012
o 25 modifications to Water and Government Codes
o Annual review and compliance deadlines
o San Joaquin Valley now subject to 200‐year standard for mitigation by 2025, or else no development
will be allowed
o Levees will have to be brought up to 200‐year standard in Central Valley
o DWR is establishing risk zones



Need to run DWR handbook by MPOs and COGs for possible regional application

Next Steps/Suggested New Initiatives
 Cal EMA should encourage land use map and growth trends assessment to be part of LHMP crosswalk (i.e., ask
locals to put land use trends into LHMP analyses)
 Coordinate DWR initiatives with local regional governments (link with Blueprint process)
 Improve mapping coordination of GIS resources between state and local governments
 Better identify funding priorities and target the right agencies
 Invite cities and regional agency representatives to participate in future committee meetings
 Include local and regional organizations in online forums with ongoing facilitated discussion about land use
and mitigation
 Connect with League of Cities and Council of County Governments (CSAC) regarding grants available for land
use planning and mitigation
 Contact other agency personnel and make use of their already developed tools for technical assistance (for
example, Nevada has developed a powerpoint and workshop on how to apply for hazard mitigation grants –
contact Elizabeth Ashby (SHMO) and Kim Groenwald (NFIP coordinator))
 Connect zoning ordinances to LHMPs
 Educate planning commissioners re hazard mitigation and LHMPs
 State could consider establishing regional offices to assist local jurisdictions in identifying and applying for
grants:
1. staff these offices with grant‐writing professionals
2. establish outreach capabilities with these offices
 Consider ideas for promoting grant information:
o Use social media alerts (facebook, twitter)
o Use stakeholder email database (e.g., people could subscribe to grant/mitigation alerts through the
web portal)
o Use mitigation portal to host grant information with links to applications and guidance material
o Advertise through CSAG, League of Cities, and professional organizations, such as the American
Planning Association and Flood Managers Association
o Use database of local LHMP contacts
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GIS TAWC MEETING
Meeting Record
Thursday, December 5, 2010
1:30 – 3:30 p.m.
Rancho Cordova, CA
Attendees:
Phyllis Banduci Cal Fire
Corinne Bartshire Dewberry
Jami Byers
Cal EMA
Craig Conner
USACE
Johanna Fenton Cal EMA
David Harris
Resources
Jordan Hastings Chief Cartographer/NV Bureau of
Mines and Geology
Kris Higgs
Cal EMA
Quinn Hart
UC Davis

Herby Lissade
Julie Norris
John Pelonio
Lorri Peltz‐Lewis
Charles Real
Carol Schuldt
Michael Thomas
Ken Topping
Greg Vlasek

Caltrans
Ca EMA
CA State Parks
USFS
CGS
Cal Poly
DGS
Cal Poly
Cal EPA

INTRODUCTIONS
DISCUSSION:
Ken W asked Quinn about use statistics. He didn’t have them with him, but can get basic numbers from Google
Analytics.
Chuck reported that someone from the Applied Technology Council was asking him at a meeting about how they
could access liquefaction/landslide information for a site by address, and he referred them to MyPlan. They were
impressed. Chuck will be at a meeting with them soon and they indicated that they’d like to see it expand
nationwide. More funding would make it greater (KW)
Question: were layers missing from phase 1 because of security concerns? Not really (KT)
REVIEW OF LAYERS THAT DIDN’T MAKE IT INTO PHASE 1:
DAM INUNDATION:
Some websites are already serving this data, so it’s in the public domain (ABAG for instance). Cal EMA is sending
out disks with the info on it on request. It’s part of mandated information. Cal EMA legal council said that MyPlan
would need new disclaimer for that layer. KW needs to find what he got from legal, and Quinn can add it to the
layer description, and that should do it. Another option would be to set the disclaimer up as a ‘click‐through’ to
show legal disclaimer. Cal EMA will be data steward.
SEA LEVEL RISE:
This was deferred to phase 2 intentionally since it was climate related. Static data is available from the Pacific
Institute: http://www.pacinst.org/reports/sea_level_rise/data/index.htm . It was developed for the 2009 Impacts
of Sea Level Rise on the California Coast project, paid for by the CEC, among others.
GENERAL DISCUSSION:
KT commented that currently, various data is being developed by various agencies. Currently CA/WA/OR are
working jointly on developing new climate change data. The Pacific Institute data will be replaced as newer,
updated data becomes available.
Question – can MyPlan host layers developed by universities or institutes? KW – yes, conceivably, although the
layers are currently all either from, or developed for, government agencies. Quinn pointed out that GIS TAWC vets
all hazard layers and that they all have data stewards. There is also currently the ability to add data from any GIS
server to your own map. GIS TAWC will pick and choose from proposed datasets and as things change, the layers
available may change. For instance, a layer may go away if we lose a data steward or data corrupts or something.
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David – the foundation of MyPlan is the stewardship of the layers. That’s what makes it work, and makes it useful.
Greg asked how up‐to‐date the layers are, for instance updates on a compromised nuclear power plant? MyPlan
not intended for short term phenomenon, more for long term mitigation planning, so layers are updated on a
schedule set by the data stewards. It’s not intended for emergency response. Kris commented that in many cases,
emergency response data is not available to the general public, and is only released on a ‘need to know’ basis.
How does the public know whether the information is reliable and if it’s controversial? For instance, sea level rise
predictions? What if there are competing scenarios? KT – this group has a lot of expertise and can do a good job
of vetting. If controversy arises, group will address the issue and decide what to do.
Johanna – most current datasets were created by state agencies. Pacific Agency did the sea level rise research for
CEC with cooperation of CNRA. MyPlan is intended to supply data for locals who don’t have easy GIS data
available locally.
KW – as an example, if State Farm came to us with data, would we put it up? GIS TAWC would look at data for
accuracy and suitability and probably reject it. Questions become more difficult if the data wasn’t created by, or
for, a state or federal agency.
Johanna – communities are ultimately responsible for evaluating suitability of MyPlan information for their locale.
Chuck – suggested we add the Coastal Zone boundary line. KW concurred. Quinn/KT – Coastal zone boundary may
not need a steward, because the boundaries are static and fixed in law.
David – MyPlan ‘proxy agent’ is someone who keeps an eye on the progress of the data, even if they aren’t at the
agency that developed it (i.e. Cal EMA or Guido/CEC for Pacific Institute layers) They take responsibility for letting
the group know when data is outdated or needs to be replaced.
Greg – is MyPlan an emergency planning site?
KW – No, it’s meant for local agencies doing LHMPs or Safety/General plans who don’t have access to GIS. It’s for
mitigation – not emergency planning or response, although it may be used by localities for whatever they wish, at
their own discretion. He explained the relationship to MyHazards, as well. Some local agencies were using
MyHazards to make maps for their plans and that’s not a good idea because the datasets are not as accurate.
MyPlan will also be used by other states, substituting their own data. Nevada has already begun. Other local
planners are using it for other things besides mitigation – please let Julie know if we hear of instances of that.
KT described the difference between emergency planning and mitigation planning, and explaining why the Coastal
Zone Boundary might be important for planning. An LHMP map might need that boundary on it. Someone
commented that we need more cooperation between planners and responders. Gave an example of how the
Coastal Zone boundary is important: Pacifica had to notify the Coastal Commission when they did emergency
response within their boundary for landslides.
Johanna – explained that planners have to identify risk and address mitigation. The Coastal Zone boundary may
affect what mitigation is available to them.
WILDFIRE THREAT LAYER DATED 2005:
KT asked if legend differences between this and LRA/SRA layers are important ? Phyllis said yes. The threat map
shows the big picture, while LRA/SRA response area information is more local for those areas that have adopted
them. They are just recommendations from Cal Fire to local communities. Cal Fire will need to decide on the
symbology, since it could be confusing to have exactly the same color mean different things on two fire layers.
Phyllis – CA does have a published WUI layer that takes into account population, development, and fire threat.
There is a new layer coming out that does a better job of identifying WUIs using LANDSCAN population data to
identify them. [I didn’t catch who’s creating this layer ‐ Maria? Western Foresters Association? West Side Risk
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Assessment?] It may be a work in progress. It might we worth waiting and using the new one instead of the 2003
Cal Fire WUI layer which is outdated. Phyllis will follow up and either use new layer or update their old one.
Community Wildfire Protection Plan Boundaries – not yet available? Phyllis –explained that Cal Fire used a
community layer in their planning and added attributes, so they ended up with only incorporated cities with plans.
Those listed as Community at Risk are listed on the Fire Alliance website. KT – asked if this is worth including on
MyPlan?
DAMS BASE LAYER
The National Inventory of Dams is available, however it has all sizes of dams from tiny, private to large federal. We
could put the layer in, but limit it to dams that have inundation boundaries. Kris volunteered to be Proxy Data
Steward.
STATE/FEDERAL LANDS
Quinn pointed out that California Protected Areas Database (CPAD) is already available. BLM is trying to integrate
all data which CPAD is picking up. David talked about proposals to fund it. CA is ahead of the pack on this. CPAD
includes all ownership data and may include manager info for lands as well. The layer is currently being cleaned
up. Proposed Data Steward either Fish and Game or Green Info Network?? Someone needs to contact/develop a
data steward and make sure that they are willing to have it on MyPlan.
DISCUSSION:
FEMA is currently doing an update to existing CA Coastal erosion risk mapping. Ask Chris Potter about it at CNRA.
It might be a good idea to include it. It will be available in a couple of years from the Coastal Sediment Mgt.
Workgroup (CSMW).
CAL‐ADAPT WEBSITE DATA:
This website has available datasets for temperature/rainfall/snowpack/sea level change. Next meeting – invite
someone who really knows Cal‐Adapt to do a demo and discuss with us whether/how their data is compatible with
MyPlan.
DISCUSSION:
Disaster history ‐ Kris is updating the state disaster history database – but it needs to be available in a way that it is
queryable by type and timeframe. Information is only available by county, not precise location.
Levee/sea walls – national layer just released. Lorri‐ will send Web links to Julie and Carol. [Not sure if this is
available as a layer at this point]
Existing land use – is being worked on, trying to get a common definition of land use types, by Digital Land Records
initiative – from GIOs office.
Critical infrastructure/ lifelines ‐ includes things like pipelines, power lines, emergency responder sites, hospitals,
etc. The problem is that each local entity is defining lifelines separately.
Scenarios for specific quakes on specific faults – Kris mentioned that Cal EMA has paid for HAZUS runs on potential
earthquakes. The shakemaps exist – could they be included? They are more specific than general shake maps and
allow cities to see how bad it would be if xyz fault generated a z.z magnitude quake. Could Cal EMA (Johanna) or
Chuck be data steward for this? They are very specific and static. Corinne suggested this topic may need further
discussion. Johanna felt that they should be on Cal EMA website, but not part of MyPlan.
Social vulnerability – schools, hospitals, nursing homes, retirement homes. Revisit later.
Wastewater treatment plants and powerplants ‐ add if available? The dataset is available from EPA/Pacific
Institute. We’d need a Data steward. Is it useful? May be too far over the line – too complicated. Leave off for
now.
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Question on whether we should be doing customer surveys to assess value of MyPlan, and talk to local planners, to
see if it’s working for them. KT mentioned that there are plans to create a workbook, Using MyPlan for your
LHMP, to promote MyPlan.
Jami suggested having levels of MyPlan – simple to complex – so that it would be easier to use.
Current Phase – when someone discovers a glitch it would be useful to have a central point on main page for
MyPlanHELP. The user could fill out a form and it would go to an alias and then redirect to Julie, Carol or whoever
is designated to field questions. We are aware of firewall problems, virus programs can interfere, the Web
browser version can affect display – all problems common to any website. Once we start to get a feel for common
problems, we could add an FAQ. Quinn could define minimum capabilities and browsers requirements.
NEXT STEPS
The meeting record will be written and sent out via email. Quinn/David will start work on the easy stuff, and ask
for volunteers to research the rest. GIS TAWC will meet again sometime this Spring, and we will try to get
someone from Cal‐Adapt to present to the group.
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State Hazard Mitigation Team
Cross‐Sector Communications and Knowledge Sharing
Strategic Work Group
Meeting Record
Monday, January 24, 2011
1:00 – 3:00 p.m.
Rancho Cordova, CA
Attendees
Julie Norris, Cal EMA
Chris Anderson, HCD
Kevin Ward, UC Davis
Karin Beardsley, UC Davis
Jill Nelson, Cal Poly
Adrienne Greve, Cal Poly
Carol Schuldt, Cal Poly
Corinne Bartshire, Dewberry
Bruce Patton, CA Dept of Insurance

Jami Byers, Cal EMA
Fred Turner, CSSC
Ken Topping, Cal Poly
Ken Worman, Cal EMA
Mike Staley, CVCA
Michael Thomas, DGS
Ravi Varma, CA State Lands Commission (phone)
Allen Oto, DWR (phone)

Thanks to Corinne Bartshire for acting as Recorder. This set of notes is not intended to be
comprehensive of all discussions, but rather to serve as documentation of key points.
Purpose Statement: To build collaboration between state and local governments, business associations and other
private sector organizations to increase California’s long‐term resiliency
Key points from the discussion

















Reviewed the attached discussion outline
Discussed mitigation vs response vs recovery
Anticipate! Mitigate! What’s your plan? (suggested slogan)
Overall goal and vision:
o Statewide umbrella organization
o Value in pooling resources
o Making people aware of this effort
o How do people prioritize what is most important?
Need agreement on which hazards different geographies are exposed to. State Lands Commission is working
on oil facilities, people need to know which hazards are relevant.
Distribution:
o Upcoming press release
o Upcoming executive summary
There is something in the state hazard mitigation plan for everyone. Distribution needs to be vigorous and well
conceived.
Available Budget: minimal...
Metrics to measure and set goals for cross‐sector communication against?
What are people using the plan for? (Bruce uses it as an educational tool)
Suggestion to develop user guide for state hazard mitigation plan
Suggestion to include discussion of why the plan is useful in the executive summary
Suggestion to make each chapter a downloadable file on the web portal. The entire plan is too large to
download.
Cal EMA can integrate messaging about state hazard mitigation plan into Fire Alliance events.
Suggestion to focus products from this group that can be published on the web portal.
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o
o
o
o
o

Who should be this group’s key audience?
Individual/private homeowners (NO)
Elected Officials (YES)
Emergency Managers (YES)
City Planners (YES)

Suggestion to use the State Hazard Mitigation Plan to inform CEQA reviews and EIRs
Suggestion to spell out what CA is doing to be “enhanced”. Explain that it comes with additional responsibilities.
Elected officials should appreciate this.
Benefits of the plan: We need to outline these before we can identify stakeholders. (DWR plan is focused on flood
risk for a community, mandated through state legislation, and has a guide on how to comply with the new state
law)
The State Hazard Mitigation Plan is a resource for completing local hazard mitigation plans
Expectations/Synergies for this work group and member organizations









Cal EMA and CSSC did a survey to find out what people know and don’t know about disasters. We should do
more surveys like this and use prior investments to understand our stakeholders.
Consumer Services Agency is developing 18 annexes. We need a consistent messaging plan.
Mitigation Recovery (HCD): in 2008 fires in San Diego, communication going up the chain lacked. They need to
know what to anticipate for recovery. BAE and Southern California Earthquake use EF14.
Note: there is no real statewide plan for recovery in CA
Need pre‐event recovery plans that integrate mitigation. (Ken Worman will stage this as a good idea for
legislative action when economy is better.)
Private Sector Partnership: Home Depot, Target, State Farm, etc. Use them for awareness campaigns.
Increase awareness to everyone. Elected officials should be a focused audience.
These ideas coordinate with the Strategic Growth Council. They can distribute the message (Karen Beardsley)

Next Steps
 Develop materials for members of the Cross‐Sector Stakeholder Work Group to review/revise and comment
on:
3. Core PowerPoint presentation that may be modified for specific audiences
4. Executive Summary of state hazard mitigation plan
5. User guide for state hazard mitigation plan


Identify stakeholder groups with the assistance of the following contact liaisons:
6. Private Sector
7. League of Cities
8. CSAC
9. Special District Association
10. IBHS
11. David Morgan



Develop flyer(s) informing usefulness and availability of state hazard mitigation plan for specific audiences
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State Hazard Mitigation Team
Mitigation Progress Indicators and Monitoring
Strategic Work Group
Meeting Record
Tuesday, January 25, 2011
9:00 ‐ 11:00 a.m.
Rancho Cordova, CA
AttendeesBruce Patton, CDI
Fred Turner, CSSC
Robert Anderson, CSSC
Michael Thomas, DGS
Kevin Ward, UC Davis
Ravi Varma, SLC (phone)
Ken Worman, Cal EMA
Julie Norris, Cal EMA

Jami Childress‐Byers, Cal EMA
Ken Topping, Cal Poly – SLO
Carol Schuldt, Cal Poly ‐ SLO
Jill Nelson, Cal Poly ‐ SLO
Charlie Eadie, Cal Poly
Paula Schulz ‐ Cal Poly

Thanks to Paula Schulz for acting as Recorder. This set of notes is not intended to be
comprehensive of all discussions, but rather to serve as documentation of key points.
Purpose Statement: To track mitigation progress and record successful outcomes toward increasing California’s
long‐term resiliency
Key Outcomes
•
Reviewed objectives to further define/refine future focus and tasks
•
Identified various potential sources of mitigation baseline and progress documentation
•
Determined there is potential to tie LHMPs more closely to mitigation progress indicators by adapting
California requirements and recommending review crosswalk improvements to FEMA.
•
When completed, the first phase of Cal VIVA will provide state infrastructure inventory and assessment as
well as define mitigation priorities and targets for earthquake mitigation. Subsequent phases may address
additional hazards.
•
Unreinforced Masonry Building mitigation should shift from aggregate to parcel based reporting
•
Sources of existing information should be mined and incorporated as appropriate into a framework for
tracking mitigation progress
•
Cal EMA needs to articulate what data it would like and get consensus from local government
representatives in order to make data collection acceptable and cost effective

Next Steps
•
Develop framework for defining/collecting mitigation inventories/progress
1.
Use seven hazard categories included in My Plan
2.
Include exposure, priority areas and items
3.
Define what to measure: structures, land area, lifelines, cost/benefit re seismic, flood, fire, other
(public/private).
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Vulnerability
Seismic

Structures
(private/public)
(state/local)

Land Area

Life Lines

Other

Flood
Fire
•
o
o
o

Establish list of data or types of mitigation progress to be collected
start with multi‐hazard matrix developed by Fred Turner
have hazard specific experts refine matrix categories
seek input from local government representatives during process

•
Review existing data sets/sources for appropriate data or methodologies for tracking
(inventories/projects/progress)
o
NRPI (Natural Resource Projects Index, funded by State Water Board and housed at UC Davis)
o
California Geologic Survey 2006 Summary Report on State Hazard Mapping Act projects and mitigation
o
Board of Equalization maintains data on building demolition (could be a source for identifying structures
mitigated)
o
Department of Insurance 1995 inventory of every residential structure in California
o
California Earthquake Authority will be providing wood frame residential retrofit grants of up to $1000
o
EERI non‐ductile concrete inventory study will be released soon
o
Fill in gaps across the state using sampling and estimating techniques and creating proxy inventories
Inventory of buildings with Strong Motion Instruments to identify pre and post‐event condition
•
o
o
o
o
o

Identify desirable elements to be included in LHMP’s to improve plan quality
Require Planning Department representation on Planning Team
Use existing rules/regulations to set criteria for including data that is useful
Use of My Plan or other GIS analysis tools
Provide incentives for including data (i.e., additional points on grant applications)
Incorporate mitigation tracking into building permit process using permit fee mechanism

•
o
o
o
o
o
o

Request presentations/documentation from local governments who are implementing best practices
San Luis Obispo unreinforced masonry inventory website
Roseville flood mitigation program and Community Rating System
San Francisco Community Action Plan for Seismic Safety (CAPS)
City of Big Bear Lake fire mitigation programs
State of Delaware tracking system for flood mitigation projects
Request League of California Cities to identify cities with best practices

Solicit participation in Mitigation Progress Indicators and Tracking Indicators Strategic Planning Work Group that is
representative of all primary hazards and interest groups
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State Hazard Mitigation Team
Mitigation Progress Indicators and Monitoring
Strategic Work Group
Meeting Record
Thursday, April 21, 2011
9:00 ‐ 11:00 a.m.
Rancho Cordova, CA
Attendees :Bruce Patton, CDI
Chris Anderson, HCD
Dave Morgan, Delta Dental
Jim Chapman, USDA/NRCS
Ravi Varma, SLC (phone)
Claire Clark, City of San Luis Obispo
Stu Townsley, FMA/USACE
Iovanka Todt, FMA/USACE
Claire Marie Turner, USACE
Kevin Ward, U.C. Davis

Ken Worman, Cal EMA
Julie Norris, Cal EMA
Jami Childress‐Byers, Cal EMA
Kirby Everhart, Cal EMA
Johanna Fenton, Cal EMA
Kristina Moffitt, Cal EMA
Ken Topping, Cal Poly – SLO
Carol Schuldt, Cal Poly ‐ SLO
Paula Schulz ‐ Cal Poly

Thanks to Paula Schulz for acting as Recorder. This set of notes is not intended to be
comprehensive of all discussions, but rather to serve as documentation of key point.
Purpose Statement: To track mitigation progress and record successful outcomes toward increasing California’s
long‐term resiliency
Key Discussion Points:








Claire Clark, the Economic Development Manager for the City of San Luis Obispo accepted the Work Group
invitation to attend the meeting and present key elements of the city’s successful Unreinforced Masonry
Building Retrofit Program. Key points are outlined below. A copy of Clair’s PowerPoint presentation is
attached along with a copy of “What’s Shaking”, the City’s newsletter publicizing and celebrating progress of
the retrofit program.
To comply with SB547, the City of San Luis Obispo identified 125 unreinforced masonry buildings to be
mitigated by 2000. Between 1997 and 2004, 27 of those retrofits were completed. A large number of the
remaining buildings were located in the in the downtown core area. The proximity of the 2004 Paso Robles
Earthquake, and the damage and impact to the downtown business district in the City of Paso Robles
stimulated renewed interest in the City of San Luis Obispo’s URM retrofit program.
The City Council collaborated with local businesses and building owners to establish revised retrofit
requirements, timelines, incentives and penalties that would contribute to implementation.
At this time only 19 buildings remain to be retrofit, the majority of which are located in the downtown core
area and part of 3 large redevelopment projects currently in the planning stage.
In addition to providing increased safety to the community, the retrofit program has increased the resiliency
of the City’s building stock to future earthquake events. The program has also contributed to a renewed
economic viability by returning the historic quality of the downtown district, spurring ownership changes and
redevelopment projects, and increasing the economic vibrancy of the core area.
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Key Outcomes:
•
There is a need to collect data and technical information about mitigation programs such as what was
presented by Claire Clark
•
There is also a need to tell the story to encourage other jurisdictions to take action
•
It was agreed that economic research should be incorporated into our mitigation monitoring and
evaluation.
•
Economic impacts should be considered as part of benefit/cost calculations due to the potential long term
impacts on a community from business interruption.
•
It was suggested the longitudinal benefits including economic impact and community sustainability should
be studied.
•
There is potential for developing a decision support framework for mitigation that could be incorporated
into future versions of MyPlan.
•
At this meeting the Work Group also met its objective of increasing active participation by agencies or
organizations addressing flood hazards. Representatives from the Army Corps of Engineers and Flood Managers
Association attended and provided valuable insights into statewide flood mitigation activities.
•
Stu Townsley from the USACE briefly presented the Silver Jackets concept and described some current
efforts both nationally and in California. Their primary mission is to provide coordination between state and
federal agencies in support for the full life cycle of floods.
•
The USACE is currently participating in 60 or more flood risk mitigation activities in California within their
three regional districts (Sacramento/San Francisco/Los Angeles).
Next Steps
•
Schedule a presentation of the USACE “Silver Jackets” program for full SHMT Meeting
•
Acquire list of +60 active USACE mitigation projects in California
•
Follow up with Claire Clark (City of San Luis Obispo) to identify what information is available on line
regarding the City’s Unreinforced Masonry Building Program
•
Use the SLO URM program as a case study and explore ways to document and distribute this and similar
programs for other hazards as well
•
Identify minimally intrusive questions to ask local government
Begin to fill in framework developed in January using My Plan categories and incorporate appropriate fields from
the original Fred Turner Matrix
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State Hazard Mitigation Team
GIS Technical Advisory Working Committee (GIS TAWC)
Meeting Record
Thursday, April 21, 2011
9:00 a.m. – 11:30 p.m.
Rancho Cordova, CA
Attendees:
Chris Anderson Housing and Comm. Dev.
Phyllis Banducci Cal Fire
Corinne Bartshire Dewberry/Cal Poly
David Sapsis
Cal Fire
Jami Childress‐Byers
Cal EMA
City of San Luis Obispo
Claire Clark
Senarath Ekanayake
DWR
Kirby Everhart Cal EMA
Johanna Fenton Cal EMA
Quinn Hart
UCDavis
Jeremy Hill
DWR
Jordan Hastings Nevada Bureau of Mines &
Geology
Bryan Klung
Cal EMA
Kristina Moffitt Cal EMA

Gary Johnson
Nevada Bureau of Mines &
Geology
Julie Norris
Cal EMA
Bruce Patton
Dept. of Insurance
Chuck Real
CGS
Matt Schmidtlein CSUS
Carol Schuldt
Cal Poly
Paula Schulz
Cal Poly
Tom Shane
USDA
Scott Splean
USDA
Iovanka Todt
FMA
Ken Topping
Cal Poly
Stu Townsley
USACE
Clare Marie Turner
USACE
Carl Wallace
City of Roseville
Ken Worman
Cal EMA

Thanks to Ken Topping, Johanna Fenton and Carol Schuldt for acting as recorders. This combined set of notes is not
intended to be comprehensive of all discussion, but rather to serve as documentation of key points.
Key Discussion Items







Ken Worman recapped what MyPlan is intended to do and its target audience. He asked Quinn to demo the
latest updates using SLO and Roseville as examples, since they’re here. He also requested comments from
attendees on what the pressing concerns are with it, in its current configuration, and advice for helpful
tools/processes/abilities. Final changes before going public will be prioritized – low hanging fruit first. Send
comments to Julie – soon!! Cal EMA plans on making the website public in June – Phase One.
Quinn commented that he needs to know what data products are the most useful.
Chuck Real said that the data on MyPlan has been vetted, it’s the right data to use, best available, not
experimental.
Ken Topping pointed out that today’s discussion is to decide if it’s usable as is.
Carl/Roseville asked if it is intended for the public? KW says no – KT says yes. MyHazards is for public. More
appropriate. Includes mitigation actions they should take. A couple of folks said they used MyHazards when
buying real estate – even though not really suitable for that. But if you take it as a warning, then follow up
with more research, it’s OK. The public may find MyPlan more useful – but need to understand what it is.

Quinn did a live demo of MyPlan:
What’s new
o City boundaries added
o Ability to print map finalized
o Added Service Layer download status indicators
o Changed default Basemap
o Simplified configuration on backend – easier to do mashups now
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o Added Splash Screen
o Added “How to use” tutorial
o Updated documentation
o Google Earth coming soon
o Met with Data Stewards to revise symbology
What didn’t get done:
o Legends – change w/ opacity (new problems)
o Downloads – Geodatabase available for partners, not publicly available
o Symbology will be available for GIS professionals
o Hit Counter – will use Google Analytics to track usage
o He is having some Internet Explorer woes, he’s using Firefox to develop it
Comments on demo – His basemaps display properly, and they were changing what showed, as he zoomed in and
out. After you change a basemap, you need to manually close the basemap window. Comment that there should
probably be a Close Button or something. New information button shows at the bottom, with links to slideshow
tutorials. Some layers now have stippling which is meant to indicate that there isn’t data ‐ not that there’s no
hazard. Comments that stippling makes it very hard to read underlying base map and is confusing.


















Carl/Roseville asked how a communities/counties would let Cal EMA and Quinn know when the local data (like
a city boundary) changes? Ken T – yet to be determined.
David/Cal Fire mentioned that for fire data, locals may adopt recommendations but not report it back up the
line, so Cal Fire won’t know
Are city boundaries accurate? Probably not, since they’re from 2008. Quinn will be looking for newer data.
Carl/Roseville commented that cities need to report back when things changes. Can a user drop changes on
top of the Web map? Quinn said that you can add your own layers using the ArcGIS Online – if you have a GIS
server serving the data, however, chances are our target users won’t have that capability.
Ken T reminded everyone that this is for local folks without GIS. We want them to be able to make their maps
for their LHMPs.
Johanna agreed that the intended user doesn’t have GIS layers for things like local facilities.
Corinne mentioned that while MyPlan shows hazards nicely, it doesn’t allow for vulnerability analysis. It
would need base HAZUS data or similar, as well as points for emergency response, etc. What’s the exposure?
It would need locations for schools, hospitals, etc.
Matt has some ideas for improvements. They would allow queries to find and then show all hospitals, etc.
He’ll discuss possibilities with Quinn after the meeting.
Johanna would like to see the layer for population density – maybe at block level? That way you could see
who is affected by hazards. That was part of the Phase one plan.
Carl/Roseville commented that local zoning would be helpful. Also that most smaller communities rely on
their county for data. Locals may have different definition of critical facilities, for instance.
Carol pointed out that it’s too soon to add facilities, because the map online is too small. Icons would overlap
for larger counties/cities. Future plans call for allowing user to choose size of online map.
Paula suggested that the county boundary layer is fine – but that most users probably won’t want to see
surrounding counties showing. The user needs to be able to clip the map to a city or county boundary, and we
should add a layer of separate county boundaries that could be turned on or off one by one.
Johanna agreed that we should have County Boundary option.
Quinn will put city and county boundaries on the right side and allow them to be reordered and turned on and
off.
Paula asked Carl/Roseville about whether repetitive loss/flooding dots for properties would be useful. FEMA
provides information to local communities. Discussion ensued.
Matt asked about whether zoom levels have been set on hazards. Quinn said yes, if you zoom in too far on
the large scale maps, beyond 1:24,000, it gets less accurate. Symbols/legends change.
Johanna pointed out that scale issues seem to make it less useful at the county/community level. Scale
dependent layers are confusing – things jump around and appear and disappear as you zoom in.
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Ken T volunteered that Cal Poly can help with user manual – but it needs to be a 3‐way discussion. It should
include instructions for all the capabilities – starting with simple, Web only possibilities, then on to using data
in ArcGIS online/Google Earth, then to using the data in ArcMap.
Matt asked if the data come as features or images? Quinn explained that it’s primarily image services, but
added some feature services for other data. Images don’t have feature data. Features allow you to click on a
feature and get data on that feature from attribute table.
Claire/SLO gave us her take on MyPLan after pointing out that she doesn’t use GIS, just the products. She
looked at SLO on the MyPlan website, but didn’t view any tutorials (probably typical for most users). She
thought that it would also useful for fire departments, land use updates, etc. What GIS users want, should be
secondary. Non‐GIS folks should get first consideration.
Discussion on how city boundary accuracy is very important and on how the crosshatching isn’t helpful.
Johanna wondered if the list of six hazards give a city the impression that those are the only hazards the state
cares about? Even if you have local hazards not addressed on MyPlan? Group discussed the question and
decided that the answer was, probably not. I would be helpful to see to see a Purpose Statement on the first
Web page, explaining what it does and who it was developed for (Hazard mitigation planners).
Ken W asked if it would be useful to have a link to the advanced version for GIS sophisticates? What if a city
fires all of the GIS department staff? Suddenly the non‐GIS guy has to make a map.
General discussion about replacing ‘eyeball’ with check box to left of blue triangle and making opacity icon
and information icon more intuitive.
Carl/Roseville said that it really needs tooltips for each icon.
Someone asked if the 58 hazards that communities ID’d statewide for the SHMP are available online. Can we
get list of all the hazards? Yes – check on CalEMA website and the SHMP.
Ken T summarized comments on his notepad (See transcription below) Quinn will add population density
layer. He’ll talk to Matt about the options for it.
Flood mapping with 200‐year zone from DWR will need to be added. DWR will be rolling out their own service
in June with 100‐, 200‐, and 500‐year layers. They’ll work with Quinn and share resources. Probably need to
separate the DWR layer from FEMA layer for now because the DWR layer isn’t for insurance – but is required
for a city general plan. Stu/USACE said to be careful to make sure that users understand the differences.
Claire/USACE asked whether any coastal towns had responded to the beta site. Just Santa Barbara (see
handout).
Someone made a comment that the printed map needs to include a date printed, and dates of the hazard
data, since it will change.
Johanna mentioned that when she clicked on another tab at the top of the page, it knocked her out of the
map with no way to get back without starting over. [Note: problem may be dependent on browser settings]
Carol wondered about the mostly green Shaking Zones map, since it makes CA looks like a very safe place.
What is the time frame for that data? She couldn’t find that info in the ArcGIS Service Description, and the
map looks a lot different than the map on the linking URL page.

Transcription of KT’s notes on people’s comments:
•
FHSZ in LRA – stipple pattern is hiding what’s underneath
•
Boundary updates by cities needs to be implemented
•
Population data should be included in Phase 1
•
Vulnerable facilities planned for (Phase 2)
•
Would be helpful to be able to gray out other jurisdictions with jurisdiction boundaries on top
•
Fix legend (high priority)
•
Repetitive loss structures planned for Phase 2
•
User manual/tutorials differentiated by user type (high priority – as soon as site is done)
•
Change “fortune cookie”/eye icon to check box
•
Add tooltips for all icons
•
DFIP and DWR layers need to be labeled as such
•
Phase 1 check
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Next Steps
•
•
•

Make changes needed for Phase one
Write user’s manual, starting simple then going into detail
Go live in June
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State Hazard Mitigation Team
Cross‐Sector Communications and Knowledge Sharing
Strategic Work Group
Meeting Record
Tuesday, May 10, 2011
9:00 – 11:00 p.m.
Rancho Cordova, CA
Attendees
Julie Norris, Cal EMA
Ethan Mobley, Michael Baker Jr. Inc
Miriam Morrill, US Fish & Wildlife Service
Eric Jackson, HCD
Corinne Bartshire, Dewberry
John Rowden, CDFA
Jami Byers, Cal EMA
Ken Worman, Cal EMA
Ken Topping, Cal Poly

Sheri Blankenheim, Cal EMA
Dan Irvine, Cal Trans
Michael Thomas, DGS
Desiree Fox, Cal Trans
Iovanka Todt, FMA
Stu Townsley, USACE
John Debeaux, Sutter County (CESA)
Ravi Varma, State Lands Commission
Natalie Macris, Cal Poly

Thanks to Corinne Bartshire for acting as Recorder. This set of notes is not intended to be
comprehensive of all discussions, but rather to serve as documentation of key points.
Purpose Statement: To build collaboration between state and local governments, business associations and other
private sector organizations to increase California’s long‐term resiliency
Key points from the discussion
Reviewed existing outreach materials:
o Plan Announcement Email Blast
o Cal EMA video
o Draft Plan Executive Summary
o Consolidated State PowerPoint
Suggestions regarding revision of the Powerpoint included the following:
o Include information about grants and funding opportunities (Seismic Safety Commission and CEA)
o Include benefits of hazard mitigation planning – pick an aspect that is relevant to the community
o Include smaller, more do‐able things for local jurisdictions
o Discuss the direct financial benefit as related to CRS or other opportunities
o Mitigation reduces response and recovery costs
o Provide assistance for local jurisdictions to identify actions they already are doing which contribute to
mitigation
o Note that resiliency is an important concept to the private sector (COOP)
o “hazard mitigation” remains to be jargon –avoid the term
o Encourage mitigation practices as a “way of life” to be embraced by the private sector
o Let go of the need to explain the term “hazard mitigation”. It is stove piped in a program, but the
concept should be larger.
o Mitigation saves lives and investments
o Tailor the discussion to the audience
o Include examples of mitigation actions in the context of “what you do”
o Sell an action and its benefits & then link to state websites / resources with more information (ie.
create defensible space – it will reduce your fire damage)
o Include pictures up front of mitigation success stories
o Grant eligibility is not enough of a carrot
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o
o
o
o
o
o

o
o

o
o

Obtain testimonies from local jurisdictions about how much money has been saved from mitigation
planning.
Advertise upcoming workshops (Cal EMA workshop on June 28th)
Include a contact name for questions
The message should be clear.
Mitigation ambassadors should have a grab bag of tools
Challenge: limited funding, programs aren’t funding things that have been funded in the past, there is
no guarantee for mitigation funding, lack of trust from local governments that the mitigation program
is worth their time and energy
Messaging should seize the moment: in the wake of a tsunami, talk about evacuation; after a freeze,
talk to farmers about what they can do.
Ken Topping reminded the group that the goal of this communication is to get some wheels under
the plan ideas. The SHMP has implementation in it: MyPlan, SMART teams, Climate Adaptation
Guide, and Cal VIVA.
USACE and DWR created a climate change handbook intended to be a roadmap. Something similar
for hazard mitigation planning might help locals think in terms of action.
The current PPT is good for federal bureaucrats and Cal Volunteers.

Sectors to communicate the message to
o The group agreed the most powerful approach to spread this message would be to talk with political
officials. (CSAC, League of Cities, California Special Districts, FMA, CESA)
o Julie Norris and John Rowden are already coordinating on a message to the agricultural community.
o The group may wish to reach out to businesses via professional associations that capture contingency
planners for private sector corporations. Peter Ohtaki of CA Resiliency Alliance would be helpful in
defining business sectors and their specific interests
o MPOs are another good sector to share the message with.
o Disaster Corps and CERT teams could be good messengers once the tools are polished.
o Building Industry Association
o Review DWR’s Water Plan advisory list for stakeholder contacts
Next Steps
 Ken Worman asked all participants to submit mitigation success stories with pictures from their organizations
or constituents.
 Revise PPT to:
12. Introduce California’s campaign to reduce disasters (limit future damage from natural hazards, increase
resiliency, protect lives and investments in infrastructure)
13. Share mitigation success stories
14. Present testimonials about $$ saved
15. Provide information on resources to support local mitigation planning efforts



Circulate revised PPT to SHMT, CSAC, and League contacts for feedback
Present at the following organizations to test the PPT
o League of Cities
o CSAC
o FMA



Stu noted that USACE is hosting a conference in Memphis in June where HUD, NRCS, FEMA, NOAA, and USGS
will be present. Ken and Ken asked him to represent this message at that conference.
DWR could present this message at the next Water Plan meeting.
After testing the message with the local public sector, the committee will work together to revise the message
for the business community (CA Resiliency Alliance &/or IBHS)
Develop flyer(s) informing usefulness and availability of state hazard mitigation plan for specific audiences
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State Hazard Mitigation Team
Land Use Mitigation
Strategic Work Group
Meeting Record
Tuesday, May 10, 2011
1:30 – 3:30
Rancho Cordova, CA

Attendees:
Tom Pace, City of Sacramento
Ken Topping, Cal Poly ‐ SLO
Ken Worman, Cal EMA
Corinne Bartshire, Dewberry
Charlie Eadie, Cal Poly – SLO
Michael Thomas, DGS
Ana Serrano, Caltrans
Julie Norris, Cal EMA
Stu Townsley, USACOE
Iovanka Todt, FMA

Brandt Stevens, CD Insurance
John Rowden, CDFA
Linda Wheaton, HCD
Chuck Real, CGS
Scott Morgan, OPR
Jami Childress‐Byers, Cal EMA
Maria Lorenzo‐Lee, DWR
Kacey Lizon, SACOG
Bob Anderson, SSC (by phone)
Allen Oto, DWR (by phone)

Thanks to Charles Eadie with assistance from Kim Eadie and Corinne Bartshire for acting as Recorders. This set of
notes is not intended to include all discussions, but rather to serve as a documentation of key points.
Topic: Linking Hazard Mitigation to Sustainable Growth Planning under SB 375
Key Intended Outcomes:



There are many parallel efforts in regional planning underway in California. This discussion endeavors to link
sustainable growth planning under SB 375 to hazard mitigation, specifically AB 162 and SB 5, which require
that floodplains be identified and addressed in local General Plans (see synopsis of each bill at end of notes)
Participation of invited agencies is intended to improve understanding of various mandates and to encourage
collaboration in planning.

Introductory Comments/Strategic Growth Council:



2010 included both Blueprint Planning and SB375
Strategic Growth Council has funding for sustainable growth, and their main task is to develop grant programs
o Urban greening
o Sustainable growth (capped @ $1 million)
o These provide opportunities to fund hazard mitigation planning & projects
o Grant Information available at Sgc.ca.gov ‐ there are open grants right now
o Mitigation is not specifically on the current Council’s radar.
o This is an unprecedented source of funds for local planning

SACOG (Sacramento Area Council of Governments)



SACOG is the MPO (Metropolitan Planning Organization) & COG (Council of Government) for Sacramento
region
SB 375 requires better coordination and integration of already existing planning efforts (i.e. land use and
transportation planning)
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Creates a Sustainable Communities strategy as part of the Regional Transportation Plan
Articulates land use patterns over the planning period
o Mapping
o Housing (Regional Housing Needs Assessment (RHNA) sync w/ regional transportation)
o CEQA benefits (streamlining) under SB375
o SB 375 is focused on reduction of greenhouse gas emissions from cars/trucks (passenger vehicles)
o Targets set to achieve per capita reductions from 2005 to 2035
o Each region sets targets: Intended to be both ambitious and achievable
SACOG is the second MPO on track to adopt a regional transportation plan that implements SB 375
The majority of the SACOG population is living in a floodplain
How is the RHNA process/allocation coordinated with flood hazard management?
RHNA requires recognition of flood hazards per AB 162
SB 375 requires more synchronizing of RHNA with MPOs
MPOs – Federal designation (generally large urban areas)
RTPAs (Regional Transportation Planning Agencies) – State designation (generally rural areas)
COGs – Joint powers

City of Sacramento










Updated 2030 General Plan; worked closely with SACOG re: regional and local blueprint and sustainability
planning
Safety Element identifies hazards
General Plan consistency with Regional Transportation Plan, Sustainable Community Strategy, IS NOT required
Hazard Mitigation Plan is NOT required to be synchronized
Required to address RHNA in Housing Element
General Plan must be internally consistent
Must have a Safety Element, but it’s not the same thing as a LHMP (Local Hazard Mitigation Plan)
City chose to adopt a Sustainability Master Plan
Focus in sustainability plan on directing growth to infill areas with transportation infrastructure –generally
more compact development

DWR (Department of Water Resources)










Floodplain Handbook Page 28 summarizes available floodplain mapping
2015 & 2025 are milestones for urban level of flood protection
o Could lose the right to certain development tools if not met
o 3 regions; various maps involved
o No new buildings if urban level flood protection measures are not met
o DWR role is to be a mapping resource
SB 5 set new standard for level of flood protection; now 200 year protection required for urban areas, not 100
year
Concentrated on Central Valley.
Completion of Sacramento Valley flood protection plan serves as framework for Sacramento and San Joaquin
River levee improvements, to be adopted July 2012
Cities must make GPs consistent after two years; one more year, then zoning comes into play
Proposed development approvals, discretionary permits, subdivision maps must have a finding of urban local
flood protection
DWR is working on developing criteria for making the finding, meeting with stakeholders, striving to finalize by
end of year

ACOE (Army Corps of Engineers)
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Sacramento area doing an outstanding job of dealing with the flood issues.
FEMA map is the key standard for local governments; 200‐year not necessarily the same as state.
Valley communities are at high risk for flood.
ACOE not confident of most levees in area, except in areas with recent patching work.
FEMA mapping and actual risk are different
Sacramento Valley is one of most complex hydrologic systems in world; Natomas opening into Yolo bypass has
effects on the entire system, for example
The Central Valley Flood Protection Plan will be first comprehensive look at the system, which will characterize
flood risk

Other Comments/Issues























AB162 is statewide; Land Use Element in general plans now has to be reviewed annually.
200 year finding is going to have major effect even down to ministerial permit issuance; what does it mean to
be consistent with Central Valley FPP, for example?
Another DWR effort: statewide flood management planning program to investigate flood risk statewide;
working on it now, expecting draft recommendations out by end of this year (Recommendations Report),
covers rest of state; final report due 2014.
How is risk defined? Could be characterized in many ways: consequence times probability
New federal redefinition: Executive Order 11988 discourages densification in flood‐prone areas (see attached).
Principles/guidelines document: recognizes that assessment of risk in past focused on damage, but not
economic disruptions.
All these factors are in flux, and it is a challenge to align vertical layers of government, plus interagency
relationships.
Protection of people is not the same as protection of property.
In flood mapping process, risk is generally not the focus – more focus is placed on probability rather than
consequences, therefore maps are generally probability maps, not risk maps.
CalEMA has an opportunity to address both risk and actual loss.
Today’s meeting highlights the need for better connectivity among parties involved, and asks where the state
will go over the next decade.
Loss estimation is more widespread for earthquakes; more is needed for flood and other hazards.
Lingering issue in flood risk involves how to deal with high velocity events.
Disconnect exists between extrapolation data (i.e. 100 or 200 year flood mapping).
Federal perspective considers probability times vulnerability times consequences: can only afford to do so
much, so the long term goal is to make sure whatever mitigation you do is resilient enough to manage an
event.
Sustainable communities strategy will be adopted by SACOG next year…..just behind SANDAG (San Diego Area
Governments).
What might be possible for bringing direct perspective of land use affected by hazards into this process?
Given that MPOs are on a planning cycle, there is potential to work on hazard mitigation repeatedly over
multiple cycles/updates.
Implicit in this conversation is an assumption of the collision course between densification and hazards,
especially in the flood‐prone Central Valley.
Manage of risk can be done through design to varying extents.
Strategic Growth Council is trying to get information out; but they don’t want to load too much on
transportation planning; the reality is that what works is to emphasize and make a priority of risk
considerations in other planning efforts.
Sustainability is the nexus. It connects all of it. Concept of resilience is a key part of sustainability.

Next Steps:
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Keep this relationship among agencies going;
Look to tweak documents to recognize various connections;
Support CalEMA’s long term interest in having MPOs taking on hazard mitigation in regional planning and
transportation planning efforts.

Synopsis of Key Legislation
Senate Bill 375 – Regional Targets
Senate Bill 375 (SB 375, Steinberg, Statutes of 2008) enhances California's ability to reach its AB 32 goals by
promoting good planning with the goal of more sustainable communities.
SB 375 requires ARB to develop regional greenhouse gas emission reduction targets for passenger vehicles. ARB is
to establish targets for 2020 and 2035 for each region covered by one of the State's 18 metropolitan planning
organizations (MPOs).
Each of California’s MPOs then prepare a "sustainable communities strategy (SCS)" that demonstrates how the
region will meet its greenhouse gas reduction target through integrated land use, housing and transportation
planning. Once adopted by the MPO, the SCS will be incorporated into that region's federally enforceable regional
transportation plan (RTP). ARB is also required to review each final SCS to determine whether it would, if
implemented, achieve the greenhouse gas emission reduction target for its region. If the combination of measures
in the SCS will not meet the region’s target, the MPO must prepare a separate “alternative planning strategy (APS)”
to meet the target. The APS is not a part of the RTP.
SB 375 also establishes incentives to encourage implementation of the SCS and APS. Developers can get relief
from certain environmental review requirements under the California Environmental Quality Act (CEQA) if their
new residential and mixed‐use projects are consistent with a region’s SCS (or APS) that meets the target (see Cal.
Public Resources Code §§ 21155, 21155.1, 21155.2, 21159.28.).
SB 375 also Increases coordination between regional transportation and housing planning and requires consistency
among the Regional Housing Needs Allocation (RHNA) and an RTP and SCS or APS. It changes the frequency of
RHNA and housing element updates from five to eight years, and increases penalties for failure to meet update
deadlines or rezone adequate housing sites.
Blueprint Planning
Caltrans Regional Blueprints program supports collaborative regional planning efforts through grants, support
services and interagency coordination. Its purpose is to engage residents of a region in articulating a vision for the
long term future of their region. The regional vision is developed from residents’ values and priorities, and
informed by advanced GIS modeling and visualization tools that demonstrate the impacts of growth and planning
decisions. The process leads to the development of alternative growth scenarios for the region, and through a
public process a preferred growth scenario is selected that can then guide regional and local land use and
transportation decisions for a future that is sustainable, while meeting residents' needs and providing a high
quality of life for all.
2007 California Flood Legislation
The devastation and loss of life resulting from Hurricane Katrina in 2005 further raised public awareness of the
potential for catastrophic storm events throughout the nation. In the later part of 2007, the California Legislature
passed and the Governor signed five interrelated bills (flood legislation) aimed at addressing the problems of flood
protection and liability. These included Senate Bills (SB) 5 and 17, and Assembly Bills (AB) 5, 70 and 156. A sixth bill
AB 162, require additional consideration of flood risk in local land use planning throughout California. Together,
these bills outline a comprehensive approach to improving flood management at the State and local levels, with
elements to address both the chance of flooding (e.g. improvements to reduce the probability that floods will
occur) and the consequences when flooding does occur.
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The Central Valley Flood Protection Act of 2008, enacted by SB5, seeks to address these problems by directing the
California Department of Water Resources (DWR) and the Central Valley Flood Protection Board (Board) to prepare
and adopt a Central Valley Flood Protection Plan (CVFPP) by Mid‐2012. The CVFPP is to establish a system‐wide
approach to improving flood management in the areas currently receiving some amount of flood protection from
the existing facilities of the State Plan of Flood Control. In addition, the CVFPP is to include a recommended list of
both structural and nonstructural means for improving performance and eliminating the deficiencies of flood
management facilities, while also addressing ecosystem and other water‐related issues. DWR shall develop a
recommended schedule and funding plan to implement the recommendations of the CVFPP. The flood legislation
establishes the 200‐year flood event as a minimum level of flood protection to be provided in urban and urbanizing
areas.
The flood legislation includes various requirements for local agencies with land use authority and/or flood
management responsibilities in the State, as follows:
 Cities and counties in the Central Valley must incorporate the CVFPP’s data, policies, and implementation
measures into their general plans.
 Cities and counties in the Central Valley must amend their zoning ordinances to be consistent with the CVFPP.
 Central Valley counties must work with cities to develop an emergency response plan within 24 months of
CVFPP adoption.
 Counties, cities, state, and local flood agencies must collaborate to provide relocation assistance or other cost‐
effective strategies for reducing flood risk to existing economically disadvantaged communities located in non‐
urbanized areas.
 Cities and counties must collaborate to develop funding mechanisms that finance local flood protection
responsibilities by 2010.
 Cities and counties must add 200‐year flood plan maps and maps of levee protection zones to the list of
information regarding flood hazards to be identified in a revised safety element of a general plan.
 Refer the adopted or amended general plan to the Board when the proposed action is within the boundaries
of the Sacramento and San Joaquin Drainage District.
 The Board and any relevant local agency must review the draft of an existing or amended safety element of
each city and county located within the boundaries of the Sacramento and San Joaquin Drainage District.
 A council of governments must exclude land determined by FEMA or DWR as having inadequate flood
protection from its land identified as suitable for urban development.
 Cities and counties in the Central Valley are prohibited from entering into development agreements,
approving permits, entitlements, or subdivision maps for construction within a flood hazard zone unless it is
protected by an urban level of flood protection or complies with FEMA standards.
 A city or county may be liable for its air and reasonable share of property damage caused by flood if the city or
county has increased the State’s exposure to liability by unreasonably approving new development protected
by the State Plan of Flood Control.
 The allocation or expenditure of funds by the state for the upgrade of a project levee, that protects an area in
which more than 1,000 people reside will be subject to a requirement that the local agency responsible for the
operation and maintenance of the project levee and any city or county protected by the project levee,
including a charter city or county, is to enter into an agreement to adopt a safety plan within two‐years.
Executive Order 11988
Executive Order 11988 requires federal agencies to avoid to the extent possible the long and short‐term adverse
impacts associated with the occupancy and modification of flood plains and to avoid direct and indirect support of
floodplain development wherever there is a practicable alternative. In accomplishing this objective, "each agency
shall provide leadership and shall take action to reduce the risk of flood loss, to minimize the impact of floods on
human safety, health, and welfare, and to restore and preserve the natural and beneficial values served by flood
plains in carrying out its responsibilities" for the following actions:
 acquiring, managing, and disposing of federal lands and facilities;
 providing federally‐undertaken, financed, or assisted construction and improvements;
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conducting federal activities and programs affecting land use, including but not limited to water and related
land resources planning, regulation, and licensing activities.
The guidelines address an eight‐step process that agencies should carry out as part of their decision‐making on
projects that have potential impacts to or within the floodplain. The eight steps, which are summarized below,
reflect the decision‐making process required in Section 2(a) of the Order.
16. Determine if a proposed action is in the base floodplain (that area which has a one percent or greater
chance of flooding in any given year).
17. Conduct early public review, including public notice.
18. Identify and evaluate practicable alternatives to locating in the base floodplain, including alterative sites
outside of the floodplain.
19. Identify impacts of the proposed action.
20. If impacts cannot be avoided, develop measures to minimize the impacts and restore and preserve the
floodplain, as appropriate.
21. Reevaluate alternatives.
22. Present the findings and a public explanation.
23. Implement the action.
Among a number of things, the Interagency Task Force on Floodplain Management clarified the EO with respect to
development in flood plains, emphasizing the requirement for agencies to select alternative sites for projects
outside the flood plains, if practicable, and to develop measures to mitigate unavoidable impacts.
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State Hazard Mitigation Team
Mitigation Progress Indicators and Monitoring
Strategic Work Group
Meeting Record
Thursday, August 18, 2011
9:00 ‐ 11:00 a.m.
Rancho Cordova, CA
Attendees :
Alec Stone, CDI
Chris Anderson, HCD
Janiele Maffel, CEA
Emily Nourse, CUEA
Ravi Varma, SLC (phone)
Desiree Fox, Caltrans
Anna Serrano, Catrans
Michael Pixton, Cal EMA

Carl Walker, City of Roseville
Rebecca Waggoner, Cal EMA
Julie Norris, Cal EMA
James Nortdstom, Cal EMA
Ken Topping, Cal Poly – SLO
Carol Schuldt, Cal Poly ‐ SLO
Paula Schulz ‐ Cal Poly
Corinne Bartshire – Dewberry

Thanks to Paula Schulz and Carol Schuldt for acting as Recorders. This set of notes is not intended to be
comprehensive of all discussions, but rather to serve as documentation of key point.
Purpose Statement: To track mitigation progress and record successful outcomes toward increasing California’s
long‐term resiliency
Key Discussion Points:










Carl Walker, the Floodplain Manager for the City of Roseville accepted the Work Group invitation to attend the
meeting and present key elements of the city’s successful Floodplain Management Program. He also provided
valuable insights into the city’s mitigation planning process. Key points are outlined below. A copy of Carl’s
PowerPoint presentation is attached to provide additional details of the program.
Roseville has a 30 year history of flooding and structural damage resulting from 6 major flood events. The
population of the City increased from 45,000 to 120,593 in the past 22 years. However, standards put into
place in the 1980’s have mitigated the flood risk to new development.
Floodplain mapping initiated by the city is based on projected build‐out rather than existing development,
which differs from FEMA’s Flood Insurance Rate Maps (FIRM), and represents a forward thinking approach to
floodplain management based on a “no adverse impact” policy.
Currently 79% of the mapped floodplain is in open space or easement, which is an increase of 33% since
program inception. Building codes and standards requiring 2 foot freeboard provide a strong disincentive to
development in the floodplain.
Over $20 million has been invested in floodplain management activities. Funding sources include FEMA, Army
Corps of Engineers and gas taxes. By implementing both structural and non‐structural mitigation, the flood
risk to the city has decreased by 600%.
Roseville has a well‐integrated mitigation planning process whereby flood mitigation policies and programs
are consistent across plans, including the General Plan, the Local Hazard Mitigation Plan and the Community
Rating System.
The Community Rating System 10‐step planning process was used to develop the 2011 Multi‐Hazard
Mitigation Plan, and the resulting plan was integrated into the Safety Element of the General Plan.
Program coordination and annual reporting requirements ensure interdepartmental plan maintenance and
progress monitoring.
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By monitoring and documenting flood mitigation programs and progress, the City of Roseville has received
credit for 16 of the 18 possible CRS activities, resulting in changing its CRS rating from Class 6 to Class 1 over a
15‐year period, thus reducing flood insurance premiums for properties in the SFHA by 45%.
Keys to success include:
o Involve the public and landowners in the planning process
o Document flood mitigation activities to maximize CRS credit
o Assign responsibility for program coordination and monitoring
o Commitment to a long‐term program including planning, land use controls, structural improvements
and warning systems.
o Integrate mitigation planning requirements

Key Updates & Discussion:








The Cal EMA mitigation web portal now includes a section for posting Mitigation Success Stories, organized by
hazard. Included are photographs of completed mitigation projects, SMART Success Stories, and Success
Stories presented to the Work Group.
Cal EMA has developed a draft progress monitoring form to facilitate on‐going documentation of mitigation
programs and initiatives being undertaken by state agencies to be included in the 2013 SHMP Update.
State Lands Commission (SLC) has volunteered to pilot test the progress monitoring form and provide updated
information on the status of the Marine Oil
Terminal Engineering and Maintenance Standards (MOTEMS) program and audits.
The California Earthquake Authority (CEA) reports that $20 million is available for mitigation grants to both
insured and uninsured homeowners to undertake earthquake retrofit projects. Program outreach efforts are
directed toward city managers.
HCD stated that they have experienced difficulty in getting applications for the 2008 DRI funds from local
governments. It was suggested that Cal EMA could help with funding outreach efforts by included other
agency funding initiatives on the mitigation web portal.
Continuing to identify and develop the mitigation success story theme is a priority for the Work Group.
Infrastructure retrofit was highlighted as a possible theme for future presentations. Topics could include the
Caltrans retrofit programs, and San Francisco Bay Area projects, such as BART, EBMUD, and the SFPUC seismic
retrofit programs.

Next Steps







Continue with scheduling presentations to highlight mitigation success stories
Target a fire mitigation success story for presentation at next work group meeting
Consider identifying success stories for other hazards, such as landslide and levee failure
Post the success story presentations on the Cal EMA Mitigation Web Portal
Request selected Work Group members pilot test the newly developed progress monitoring form for 2013
SHMP updates
Add external agency mitigation funding opportunities to Cal EMA mitigation web portal
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State Hazard Mitigation Team
GIS Technical Advisory Working Committee (GIS TAWC)
Meeting Record
August 18, 2011
1:30 – 3:00 p.m.
Cal EMA Headquarters
Mather, CA
Attendees:
Chris Anderson, HCD
Ricardo Ashby, NBM
Senarath Ekanayake, DWR
Kirby Everhart, Cal EMA
David Harris, Cal/NRA
Jordan Hastings, NBMG
Kris Higgs, Cal EMA
Jeremy Hill, DWR
Tony Lafferty, Esri
Julie Norris, Cal EMA
Luke Opperman, Nev DWR

Lorri Peltz‐Lewis, USFS
Michael Pixton, Cal/EPA
Chuck Real, CGS
Carol Schuldt, Cal Poly
Paul Schulz, Cal Poly
Tamara Scott Smith, Cal EMA
Alex Stone, CDI
Marcia Sully, Cal EMA
Ken Topping, Cal Poly
Rebecca Wagoner, Cal EMA
Rebecca Weber, Cal EMA

Welcome and Introductions (Julie/Ken T.)
Julie and Ken Topping gave a brief history of the development and intent of MyPlan, and included comments on
FEMA’s plan to share MyPlan 2 with other states.

‘MyPlan Updates – good to go?’ – (Quinn)
Quinn began by pointing out the changes since the last meeting in April:
 There is a new URL (myplan.calema.ca.gov) as of today.
 The toolbar has moved to the top, and now includes an icon for the QuickStart Guide.
 There are changes to several hazard layers: for instance, the FEMA and CA specific flood data has been put
into two separate layers and there are more choices about what to show/hide. As an example, you can show
only the 100‐year flood data.
 The layer info button opens a window with a revised layout that has a short description and includes a link to
the agency providing the data.
 Within an expanded layer, you can click on any text in blue to see more information about that data. As an
example: clicking on “100‐year with Storm Surge” in the FEMA/Flood layer opens a list of flood zone
definitions.
 There is a new Population density layer based on 2010 Census data for Block Groups.
 There is a Boundaries layer where you can turn on/off county and/or city boundaries individually.
 Printing has been improved and the print preview window allows you to pan around and get exactly the area
you need.
 There are two small icons at the top of the layer pane that allow you to expand or contract all layers at once.
 The application will be moving to a new server soon. [Quinn is this correct?]
Questions/Comments for Quinn:

 It appears some layers are not lining up properly with basemaps. Quinn will talk individually with those data
providers to figure out why basemap and hazard layer aren’t lining up.
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Is there a basemap that has no color at all? Having extra colors can be confusing for some layers. The terrain
basemap is the plainest. It would be helpful to have only relief and streets. Maybe allow user to adjust
transparency of basemap or turn it off complete – i.e. have a blank basemap.
For phase 2, add Identify tool to see what things are. Also allow the user to change symbology for layers.
Right now population and fire have the same red that means different things. Similar problem with
population and shaking layers
On flood layers, CA specific actually includes FEMA data, so description needs to be updated. It was
intentional, and in future there may be a server for all federal layers and still allow each state to add its own
modifications.
Some anomalies with 500 year flood layer not including all of the 100 year data for some areas, in other places
they do.
Still need a Comments/Questions icon to collect feedback. Could possibly create a response form to get user
to select a category for their feedback and allow it to be pre‐categorized.
Could add SUPPORT icon for those having website problems (or could just use Comments/Questions). There
are 3rd‐party services that will handle basic problems for a fee.
MyPlan needs to generate use statistics: users, session time, exports, print calls or other similar data. David
and Quinn said they’d investigate the possibilities, but it sounds like we shouldn’t have a problem reporting
out on use.
Capacity testing hasn’t been done yet. CNRA will have to test their server. ESRI might be able to help with
that. Then they’ll have to decide on what total concurrent user capacity should be.
Need a temporary gatekeeper for comment/question form to review comments and forward them to the
appropriate person. After discussion, Carol was asked to take this on.

Need a specific date for Official Rollout. Possible dates discussed for October or November. Soft rollout now –
share URL with SHMT so we can clean up the last little things we don’t know about. [A later email from Chuck/CGS
said that they’d have their data issues cleared up by the end of the month. They will also supply changes to, and
disclaimer language for, the initial welcome window.]
Next Steps
Nevada Update (Jordan Hastings) – Chief Cartographer for the Nevada Bureau of Mines and Geology
Nevada is planning to leverage California’s work on MyPlan to expand it to Nevada. Some hazards are different,
they have no coastline and not much water, but others are the same. Jordan used arcgis.com to show the kind of
problem they’re seeing with flood layers that cut off at unnatural boundaries. He also showed their fire history
layer, and suggested that having a time slider would be interesting. They would really like to have a MyPlan
website that has layers that cross state boundaries without interruption. They realize that hazard layers are done
differently in each state. For instance, there is no local fire responsibility in NV. They would like to focus on the
cartography itself, not just on the mapping.
They are proposing an all‐day, MyPlan Wildfire Workshop at CalNEVA lodge in Lake Tahoe sometime this fall
possibly Oct. 5, 2011. Because of the location right on the state line, everyone would be considered to be doing in‐
state travel. He’d like to bring Cal Fire, Cal EMA, Nevada Division of Emergency Management (DEM), Nevada Dept
of Forestry and other appropriate people together to create a cross‐state‐line layer for wildfire. There is funding
from Nevada for some of the costs for attendees.
Nevada would like to get on board with MyPlan soon and get this hashed out to harmonize data across state lines.
[Since no one from FEMA, Cal EMA’s fire expert, or Cal Fire was there, we need to make sure that Phyllis B at Cal
Fire, someone from FEMA, and the appropriate Cal EMA person gets this information.] They are looking for
common symbology. Data will be separately maintained, but symbology will match and it will mean the same
thing when zoomed out to show areas of both states. More state material may show up as you zoom in. They’re
not proposing to change the data.
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Nevada doesn’t yet have a GIO, their data sources are varied, and there is only one server that can house all the
GIS data in one place. How can MyPlan develop to serve national data easily? GIS TAWC needs to think about the
possibilities. Maybe a distributed set of servers over the 50 states would be feasible? The Association of State
Geologists might be able to provide server space.
Comments:









There seemed to be a lot of enthusiasm for the CalNeva joint meeting within the group – but there was
discussion about the best timing. October is worst month for fires in CA, so that month might be bad. The
meeting would need to be before Thanksgiving and also work around another Cal EMA fire meeting down
south.
All travel needs to be pre‐approved, so a form needs to be filled out to send up the line to be approved. Allow
at least a couple of weeks for approval. Don’t call it training.
Sounds like a good idea.
Quinn/David said that Amazon isn’t approved for use as a remote server for mission critical data.
FEMA Region 9 was very interested in promoting this expansion of MyPlan. Would they like to be at the Lake
Tahoe meeting? They need to be aware of the issues of taking this across state lines.
Full SHMT meeting will be on Oct. 11, 2011 – talking about getting ahead of the curve for reporting mitigation
stuff, and promoting MyPlan so we might want to report out there on the progress at the CalNeva meeting.
Quinn will provide info to Jordan on latest version of MyPlan

Discussion of MyPlan 2 – next phase (Ken T.)
Previous discussions of Phase 2 included:
 More layers : WUI, fire threat, climate change, sea level rise, social vulnerability, infrastructure, land use,
levees/sea walls, etc.
 New tools: allow user to add dots to represent critical sites, allow user to choose different map sizes in order
to see zoomed in data while printing a high quality zoomed out map, allow map to be emailed
Comments:
Coming on Sept 6‐9 will be a class in Sacramento for using GIS and sharing data layers during emergency incidents.
[I believe I heard someone say that it was EPA sponsored? Or possibly FEMA Region 9?] Because the topic includes
HazMat incidents, the data is sensitive. The server would have to be limited access. [NOTE: Julie/Ken – I’m not
sure I heard this part – it was on the other side of the room. Do you have anything to add?]
Future meetings ‐ Talk more about MyPlan II in early Nov. and coordinate with the Tahoe meeting.
7.
8.
9.
10.
11.
12.
13.
14.

To Do’s for MyPLan before official rollout include:
Introductory window/Disclaimer language
Address issues of incorrect alignment of hazard layers with basemaps
Comment/Questions icon for feedback
Capacity testing
Hit tracking for statistics
Pick date for official rollout
Basemap transparency and/or blank basemap options
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State Hazard Mitigation Team
Cross‐Sector Communications and Knowledge Sharing
Strategic Work Group
Meeting Record
Monday, September 19, 2011
9:00 – 11:00 a.m.
Rancho Cordova, CA
Attendees
Julie Norris, Cal EMA
Corinne Bartshire, Dewberry
Bruce Patton, Dept of Insurance
Craig Conner, USACE
John Pelonio, State Parks
Claire Marie Turner, USACE
Ken Topping, Cal Poly
Karen Keene, CSAC

Dave Morgan, Delta Dental
Jami Childress‐Byers, Cal EMA
Dorothy Holzem, League of Cities
Don Boland, CUEA
Juliano Calil, Nature Conservancy Intern
Maria Lorenzo, DWR
Ravi Varma, State Lands Commission

Thanks to Corinne Bartshire for acting as Recorder. This set of notes is not intended to be
comprehensive of all discussions, but rather to serve as documentation of key points.
Purpose Statement: To build collaboration between state and local governments, business associations and other
private sector organizations to increase California’s long‐term resiliency
Key points from the discussion
Summary from the other work groups:
 MyPlan will be officially released in October.
 The Land Use group has been discussing SB 375 (greenhouse gas reduction) as it relates to regional planning of
land use and transportation to identify drivers for mitigation actions. The group will release a report of
recommendations based on discussions with regional planning agencies and state agencies.
 The Progress Monitoring group is developing success stories to be posted on Cal EMA website along with an
online tracking system for local jurisdictions to report mitigation progress. These will be announced at the
October 25th SHMT meeting.
 Messaging Products
o PPT (drafted)
o Executive Summary (complete)
o Western City Article (complete)
o Flyers (to be determined)
 Private Sector Messaging
o Dave Morgan can provide connection to associations.
o Topics to highlight with the private sector:
o Business recovery (what is already mitigated vs what needs further attention?)
o How soon will power and water come back to keep my business going?
o Public/Private coordination committee in BRMA
 Private Non Profits are eligible to participate in local mitigation plans and would be eligible for HMGP funds.
(Jami Childress‐Byers can provide more specifics on how PNPs are eligible for the various grant programs)
 CUEA’s priority is to get back to profitability. They focus on “sustainable resiliency” for utility providers.
 Emergency Partnership Working Group. Speakers in Oakland about Public/Private Partnerships
 Unified command with Cal Fire regarding investor owned utilities.
 What message speaks to CSAC?
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o What happens if a community doesn’t complete a LHMP?
o What is the linkage to land use planning?
o Need an elected official champion to get this topic on the CSAC Board agenda.
What message speaks to the League of Cities?
o Image of what is at risk to the City if they don’t have an LHMP.
People understand preparedness and will listen to preparedness messaging. Link this to mitigation.
Look at the cost of postponement. Damage & recovery vs mitigation.
What is the cost to develop a LHMP? (variable by population, available data, etc. Tools are available from Cal
EMA to assist jurisdictions in completing LHMPs)
If your local plan has lapsed...what is the message?

Next Steps








Evaluate opportunities to promote the State’s hazard mitigation planning efforts at various conferences and
professional association meetings.
o Public Works Directors (Ken Worman to present at the General Session on Thursday December 1, San
Francisco)
o County Planning Directors (early 2012, talk with Karen Keene)
o County & City Spring Meeting (mid‐march 2012) (CSAC and League may share key note sessions)
o BRMA monthly meetings in Bay Area
o ASAP/ACP monthly meetings in Sacramento
o Los Angeles BICEPP & ACP
Identify publications appropriate to publish an article promoting the State’s hazard mitigation planning efforts.
o ePub (Karen Keene)
o Karen Keene will talk with CSAC communications staff.
o Connect with Dave Morgan about developing an article for BRMA
o CSDA publication?
o School Districts publications?
o Institute for Local Government (Dorothy Holzem can provide contact)
Post the article written for the League of Cities on the Cal EMA Hazard mitigation web portal.
Post the SHMP executive summary on the Cal EMA website.
Suggestion: Prepare a statewide email blast summarizing the accomplishments of all work groups (progress for
SHMP implementation) during the year 2011, outline the implementation goals for 2012, and ask interested
parties to participate in the upcoming year.

 CUEA will link the SHMP to their website and provide it as a tool to engineers and constituents.
Cal EMA continues to conduct workshops promoting the planning initiatives and grant programs around the state.

2013 SHMP

APPENDIX A ‐ 38

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
APPENDICES
State Hazard Mitigation Team
Meeting Record
Tuesday, October 25, 2011
1:30 – 4:00 p.m.
Mather, CA
Attendees
Ken Worman, Cal EMA
Julie Norris, Cal EMA
David Harris, XXX
Quinn Hart, UC Davis
Carol Schuldt, Cal Poly
Karen McCready, Cal EMA
Kurt Malchow, XXX
Corinne Bartshire, Dewberry

Bruce Anderson
Maria Lorenzo
Jami Chldress‐Byers, Cal EMA
Chuck Real,
Charles Eadie, Cal Poly
Paula Schulz, Cal Poly
Jill Nelson, Cal Poly
Cindy Pilg, Cal Poly (via teleconference)

Cindy Pilg acted as Recorder. This set of notes is not intended to be
comprehensive of all discussions, but rather to serve as documentation of key points.
Introduction
 Summaries and results from specialty/working groups will be presented at this meeting since last meeting
(December 2010)
 Ken Worman announced retirement in December 2011; letter of appreciation presented from Cal Poly to Ken
Worman
Key Discussion Points
 New Progress Reporting System Update:
o Reporting mechanism for keeping the plan current (key means of helping register, communicate and
archive progress made on programs within the plan via online progress reporting form link on Cal
EMA web portal)
o SHMT members requested to submit suggestions for developing the progress report form
(screenshot distributed)
 MyPlan (Phase 1)
o New Internet map service website providing access to GIS hazards mapping, jointly sponsored by Cal
EMA and the California Natural Resources Agency (ESRI‐based services)
o Platform to bring information and mitigation planners together support partnership and collaboration
(dynamic vehicle to integrate shared vision)
o Quick Start User Guide available on MyPlan
o MyPlan – demonstration
o Connects to system’s default layers or organizational layers; will connect to KML layers (in later
phase); shake maps added
o FEMA/California flood layers added; multiple layer components (adding and subtracting layers)
o Printing/export capability; address/landmark searching
o Ability to add local data
o Creating a private package in an effort for local planning agencies to get through the planning
process; expandable to other states (Nevada presently using)
o Encourage SHMT members to submit suggestions in planning for Phase 2
o Cal EMA using MyPlan to verify hazards in grant application review (JULIE: Please verify this; couldn’t
hear via teleconference)


Climate Adaptation Policy Guide (APG)
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Guidance for local planner to adapt to climate impacts; provides access to planning information and
tools for communities
Streamlines federal/state/local planning; builds on what local agencies already do
Implements the SHMP charge to provide planning guidance for natural hazards exacerbated by
climate change.
Joint effort between Cal EMA and Natural Resources Agency
Advisory committee provides input that characterizes most important climate statewide impacts as
well as framework for document
Policy Issues Report (PIR) – framework for organization of document; breaks state into regions and
generally characterizes and develops approaches to climate impacts
Integrates with the Cal‐Adapt website and vulnerability study; provides approaches to local
government. All three work together to help local agencies.
Next Steps:
Survey with regional/local agencies regarding addressing/planning climate adaptation
January 2012 – first draft. Governors Extreme Events conference to better prepare the state
(draft will be presented at that time)
Review phases, stakeholder, public advisory board ; completed in June 2012

California Vital Infrastructure Vulnerability Assessment (Cal VIVA) – vital infrastructure of state of California
and how well it is prepared in event of earthquake
o Advisory group – purpose is to take lessons and make state stronger
o Response and recovery necessary to keep state going; prioritization technique to look at buildings
overall and develop mechanism with funding stream for 24,000 state‐owned buildings by end of June.
o Create framework for database, prioritization, assessment, methodology and testing.
o 3 triggers:
24. Where is building located (high seismicity)? Statewide Property Inventory (SPI) tells us where statewide
buildings are located, however it is incomplete
25. What is building structure overall (age of construction, type, changes in code – on original documents)?
26. Necessity of building to house people working for state after earthquake (functionality of building) – how
to pull state together. Focus is on state‐owned and ‐operated buildings in an emergency and operation
effort (EOC, utilities , vital records)
o 4 agencies representative (Caltrans, DWR, CHP and CALFIRE). Alternate EOC not operational after
earthquake. High performance structures through EOC and lower performance through alternates.
Overall pretty good structurally.
o Next step: Inspect 15‐20 buildings; 9 completed.
o CHP has aggressive program in overview sense with a seismic evaluation that we can tie into; Cal Fire
has not yet made connection.
o ASCE 31 and HAZUS used as methodology.

Work Group Summaries
Cross‐Sector Communications and Knowledge Sharing
 What does plan mean? What does it do for the state? How do different sectors integrate?
 Goal is to expand collaboration and increase awareness and communication; elected officials need to
champion
 Work Group strategies:
o Created a Powerpoint template (does not work for each group); different driver for mitigation actions
o Developed UTube video discussing mitigation
o Distributed email blast to stakeholders
o Published Executive Summary ‐ why they care about hazard mitigation and what they should get out
of the state plan
o Authored Western City article – hazard mitigation is important and there are tools at state level (Cal
EMA web portal)
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o CSAC presentation to public works directors (K. Worman ‐ presenter)
Encourage SHMT members to submit suggestions for distribution addresses
Messaging suggestions:
Mitigation reduces response and recovery time
Mitigation saves lives and investment
Mitigation success relies on a local champion to make it happen
People don’t relate to the word mitigation

Land Use Mitigation
 SB 375, AB 32 and SB 732 – state regional focus on greenhouse gas reduction
 AB 162, SB 5 – Central Valley flood protection board
 From state to local – sustainability (local) and flood (regional governments); trickle down to local governments
(get 2 dogs barking at each other and not just down to locals)
 Strategic Growth Council – providing new incentives
 Findings: Mitigation projects being prioritized on local level; hazard mitigation as grant‐eligible for
sustainability
Mitigation Progress Indicators and Monitoring
 Goal – to record and report successes of state
 Focus areas: develop local mitigation data and incorporate into the plan
 Learn new things from presentations – City of SLO and City of Roseville; continuing series with Santa Barbara
County ; potential local mitigation success story (posted on Cal EMA website)
 LHMPs reference the 2010 SHMP
 Quantify risk reduction
 Integration between different mitigation planning processes
 Highlight and support relationship between local mitigation plans and safety element
 Continue on success story track; identify where they exist (outreach); and share results beyond SHMT (i.e.,
utility projects in Bay Area)
SMART ‐ Loss Avoidance Monitoring System
 Purpose ‐ to document loss avoidance/cost effectiveness of mitigation projects
 CSU faculty/staff become team members for project assessments
 Cal Poly developed outline of SMART Process and coordinated created procedures
 Cal Poly completed 3 trainings; 42 SMART team members – expertise to look at physical project and research
and complete assessment to determine if projects are cost effective
 Preliminary damage assessment – December 2010 Storm (SB, Orange, Riverside, San Diego – hardest hit); 3
projects for assessment for SMART team; findings to be published on Cal EMA website.
Next Meeting
 GIS and Progress Monitoring – December 5, 2011
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State Hazard Mitigation Team
GIS Technical Advisory Working Committee (GIS TAWC)
Meeting Record
December 5, 2011
1:30 – 3:00 p.m.
Cal EMA Headquarters
Mather, CA
Attendees:
Phyllis Banduci Cal Fire
Corinne Bartshire Dewberry
Jami Byers
Cal EMA
Craig Conner
USACE
Johanna Fenton Cal EMA
David Harris
Resources
Jordan Hastings Chief Cartographer/NV Bureau of
Mines and Geology
Kris Higgs
Cal EMA
Quinn Hart
UC Davis

Herby Lissade
Julie Norris
John Pelonio
Lorri Peltz‐Lewis
Charles Real
Carol Schuldt
Michael Thomas
Ken Topping
Greg Vlasek

Caltrans
Ca EMA
CA State Parks
USFS
CGS
Cal Poly
DGS
Cal Poly
Cal EPA

INTRODUCTIONS
DISCUSSION:
Ken W asked Quinn about use statistics. He didn’t have them with him, but can get basic numbers from Google
Analytics.
Chuck reported that someone from the Applied Technology Council was asking him at a meeting about how they
could access liquefaction/landslide information for a site by address, and he referred them to MyPlan. They were
impressed. Chuck will be at a meeting with them soon and they indicated that they’d like to see it expand
nationwide. More funding would make it greater (KW)
Question: were layers missing from phase 1 because of security concerns? Not really (KT)
REVIEW OF LAYERS THAT DIDN’T MAKE IT INTO PHASE 1:
DAM INUNDATION:
Some websites are already serving this data, so it’s in the public domain (ABAG for instance). Cal EMA is sending
out disks with the info on it on request. It’s part of mandated information. Cal EMA legal council said that MyPlan
would need new disclaimer for that layer. KW needs to find what he got from legal, and Quinn can add it to the
layer description, and that should do it. Another option would be to set the disclaimer up as a ‘click‐through’ to
show legal disclaimer. Cal EMA will be data steward.
SEA LEVEL RISE:
This was deferred to phase 2 intentionally since it was climate related. Static data is available from the Pacific
Institute: http://www.pacinst.org/reports/sea_level_rise/data/index.htm . It was developed for the 2009 Impacts
of Sea Level Rise on the California Coast project, paid for by the CEC, among others.
GENERAL DISCUSSION:
KT commented that currently, various data is being developed by various agencies. Currently CA/WA/OR are
working jointly on developing new climate change data. The Pacific Institute data will be replaced as newer,
updated data becomes available.
Question – can MyPlan host layers developed by universities or institutes? KW – yes, conceivably, although the
layers are currently all either from, or developed for, government agencies. Quinn pointed out that GIS TAWC vets
all hazard layers and that they all have data stewards. There is also currently the ability to add data from any GIS
server to your own map. GIS TAWC will pick and choose from proposed datasets and as things change, the layers
available may change. For instance, a layer may go away if we lose a data steward or data corrupts or something.
David – the foundation of MyPlan is the stewardship of the layers. That’s what makes it work, and makes it useful.
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Greg asked how up‐to‐date the layers are, for instance updates on a compromised nuclear power plant? MyPlan
not intended for short term phenomenon, more for long term mitigation planning, so layers are updated on a
schedule set by the data stewards. It’s not intended for emergency response. Kris commented that in many cases,
emergency response data is not available to the general public, and is only released on a ‘need to know’ basis.
How does the public know whether the information is reliable and if it’s controversial? For instance, sea level rise
predictions? What if there are competing scenarios? KT – this group has a lot of expertise and can do a good job
of vetting. If controversy arises, group will address the issue and decide what to do.
Johanna – most current datasets were created by state agencies. Pacific Agency did the sea level rise research for
CEC with cooperation of CNRA. MyPlan is intended to supply data for locals who don’t have easy GIS data
available locally.
KW – as an example, if State Farm came to us with data, would we put it up? GIS TAWC would look at data for
accuracy and suitability and probably reject it. Questions become more difficult if the data wasn’t created by, or
for, a state or federal agency.
Johanna – communities are ultimately responsible for evaluating suitability of MyPlan information for their locale.
Chuck – suggested we add the Coastal Zone boundary line. KW concurred. Quinn/KT – Coastal zone boundary may
not need a steward, because the boundaries are static and fixed in law.
David – MyPlan ‘proxy agent’ is someone who keeps an eye on the progress of the data, even if they aren’t at the
agency that developed it (i.e. Cal EMA or Guido/CEC for Pacific Institute layers) They take responsibility for letting
the group know when data is outdated or needs to be replaced.
Greg – is MyPlan an emergency planning site?
KW – No, it’s meant for local agencies doing LHMPs or Safety/General plans who don’t have access to GIS. It’s for
mitigation – not emergency planning or response, although it may be used by localities for whatever they wish, at
their own discretion. He explained the relationship to MyHazards, as well. Some local agencies were using
MyHazards to make maps for their plans and that’s not a good idea because the datasets are not as accurate.
MyPlan will also be used by other states, substituting their own data. Nevada has already begun. Other local
planners are using it for other things besides mitigation – please let Julie know if we hear of instances of that.
KT described the difference between emergency planning and mitigation planning, and explaining why the Coastal
Zone Boundary might be important for planning. An LHMP map might need that boundary on it. Someone
commented that we need more cooperation between planners and responders. Gave an example of how the
Coastal Zone boundary is important: Pacifica had to notify the Coastal Commission when they did emergency
response within their boundary for landslides.
Johanna – explained that planners have to identify risk and address mitigation. The Coastal Zone boundary may
affect what mitigation is available to them.
WILDFIRE THREAT LAYER DATED 2005:
KT asked if legend differences between this and LRA/SRA layers are important ? Phyllis said yes. The threat map
shows the big picture, while LRA/SRA response area information is more local for those areas that have adopted
them. They are just recommendations from Cal Fire to local communities. Cal Fire will need to decide on the
symbology, since it could be confusing to have exactly the same color mean different things on two fire layers.
Phyllis – CA does have a published WUI layer that takes into account population, development, and fire threat.
There is a new layer coming out that does a better job of identifying WUIs using LANDSCAN population data to
identify them. [I didn’t catch who’s creating this layer ‐ Maria? Western Foresters Association? West Side Risk
Assessment?] It may be a work in progress. It might we worth waiting and using the new one instead of the 2003
Cal Fire WUI layer which is outdated. Phyllis will follow up and either use new layer or update their old one.
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Community Wildfire Protection Plan Boundaries – not yet available? Phyllis –explained that Cal Fire used a
community layer in their planning and added attributes, so they ended up with only incorporated cities with plans.
Those listed as Community at Risk are listed on the Fire Alliance website. KT – asked if this is worth including on
MyPlan?
DAMS BASE LAYER
The National Inventory of Dams is available, however it has all sizes of dams from tiny, private to large federal. We
could put the layer in, but limit it to dams that have inundation boundaries. Kris volunteered to be Proxy Data
Steward.
STATE/FEDERAL LANDS
Quinn pointed out that California Protected Areas Database (CPAD) is already available. BLM is trying to integrate
all data which CPAD is picking up. David talked about proposals to fund it. CA is ahead of the pack on this. CPAD
includes all ownership data and may include manager info for lands as well. The layer is currently being cleaned
up. Proposed Data Steward either Fish and Game or Green Info Network?? Someone needs to contact/develop a
data steward and make sure that they are willing to have it on MyPlan.
DISCUSSION:
FEMA is currently doing an update to existing CA Coastal erosion risk mapping. Ask Chris Potter about it at CNRA.
It might be a good idea to include it. It will be available in a couple of years from the Coastal Sediment Mgt.
Workgroup (CSMW).
CAL‐ADAPT WEBSITE DATA:
This website has available datasets for temperature/rainfall/snowpack/sea level change. Next meeting – invite
someone who really knows Cal‐Adapt to do a demo and discuss with us whether/how their data is compatible with
MyPlan.
DISCUSSION:
Disaster history ‐ Kris is updating the state disaster history database – but it needs to be available in a way that it is
queryable by type and timeframe. Information is only available by county, not precise location.
Levee/sea walls – national layer just released. Lorri‐ will send Web links to Julie and Carol. [Not sure if this is
available as a layer at this point]
Existing land use – is being worked on, trying to get a common definition of land use types, by Digital Land Records
initiative – from GIOs office.
Critical infrastructure/ lifelines ‐ includes things like pipelines, power lines, emergency responder sites, hospitals,
etc. The problem is that each local entity is defining lifelines separately.
Scenarios for specific quakes on specific faults – Kris mentioned that Cal EMA has paid for HAZUS runs on potential
earthquakes. The shakemaps exist – could they be included? They are more specific than general shake maps and
allow cities to see how bad it would be if xyz fault generated a z.z magnitude quake. Could Cal EMA (Johanna) or
Chuck be data steward for this? They are very specific and static. Corinne suggested this topic may need further
discussion. Johanna felt that they should be on Cal EMA website, but not part of MyPlan.
Social vulnerability – schools, hospitals, nursing homes, retirement homes. Revisit later.
Wastewater treatment plants and powerplants ‐ add if available? The dataset is available from EPA/Pacific
Institute. We’d need a Data steward. Is it useful? May be too far over the line – too complicated. Leave off for
now.
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Question on whether we should be doing customer surveys to assess value of MyPlan, and talk to local planners, to
see if it’s working for them. KT mentioned that there are plans to create a workbook, Using MyPlan for your
LHMP, to promote MyPlan.
Jami suggested having levels of MyPlan – simple to complex – so that it would be easier to use.
Current Phase – when someone discovers a glitch it would be useful to have a central point on main page for
MyPlanHELP. The user could fill out a form and it would go to an alias and then redirect to Julie, Carol or whoever
is designated to field questions. We are aware of firewall problems, virus programs can interfere, the Web
browser version can affect display – all problems common to any website. Once we start to get a feel for common
problems, we could add an FAQ. Quinn could define minimum capabilities and browsers requirements.
NEXT STEPS
The meeting record will be written and sent out via email. Quinn/David will start work on the easy stuff, and ask
for volunteers to research the rest. GIS TAWC will meet again sometime this Spring, and we will try to get
someone from Cal‐Adapt to present to the group.
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State Hazard Mitigation Team (SHMT)
Kickoff Meeting
Meeting Record
January 31, 2013
1:30 – 3:00 p.m.
Cal EMA Headquarters
Mather, CA
Attendees
Bob Anderson, Cal Quake
Chris Anderson, HCD
Phyllis Banducci, Cal Fire
Brian Banning, Cal EMA
Wendy Boemecke, Cal EMA
Don Boland, Cal EMA
Jami‐Childress‐Byers, Cal EMA
David Conn, Cal Poly
Sam Cowan, Cal EMA
Christina Curry, Cal EMA
Shane Detweiler, USGS
Tom Ducker, Cal EMA
Kirby Everhart, Cal EMA
Rob Feuerstein, ESRI
Desiree Fox, CalTrans
David Harris, Resources
Kris Higgs, Cal EMA
Ron Hooks, Cal EMA
Victoria LaMars‐Haas, Cal EMA
Jose Lara, Cal EMA
Janiele Maffeil, Cal Quake
Kurt Malchow, Resources Agency
Michelle Martinez, Cal EMA
Tracy McBroom, CDSS
Karen McCready, Cal EMA
Phone AttendeesMarian Ashe
Terri Chapman, Enterprise Business Continuity
Bob Charbonneau, University of CA
Johanna Fenton, Cal EMA
Sara Flores, Ocean Prot. Counsel
Cyndi Hillary, RCRC
Meeting Purpose

Kathy McKeever, Cal EMA
Scott Morgan, OPR
Julie Norris,Cal EMA
Phil Oglesby, Cal EMA
Nate Ortiz, Cal EMA
John Pelonio, State Parks
Eleyne Phillips, USGS
Ricardo Pineda, DWR
Hal Readdick, Cal EMA
Greg Sandin, DGS
Paula Schulz, Cal Poly
Sandeep Singh, CDCR
Judy Soutiere, USACE
Amy Stewart, Cal EMA
C.M. Stoff, CDCR
Alec Stone, CDI
Nancy Sutton, Cal EMA
Michael Thomas, DGS
Iovanka Todt, Flood Management Agency
Ken Topping, Cal Poly
Fred Turner, CSSC
Karen Valencia, Cal EMA
Terrie Watson, HCD
Ken Worman, CCC

Erika Hughes, CA State Humane
Herby Lissade, CalTrans
Maria Lorenzo, DWR
Ravi Varma, State Lands Commission

The purpose of this meeting is to kick off the State Hazard Mitigation Planning Plan (SHMP) preparation for 2013.
The State Hazard Mitigation Team (SHMT) will work with Cal EMA and Cal Poly to develop the 2013 State of
California Enhanced Hazard Mitigation Plan.
Welcome and Opening Comments (Christina Curry)
Why Prepare a State Hazard Mitigation Plan (SHMP)?
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The SHMP is California’s primary hazard mitigation guidance document and defines a long‐term strategy for
reducing disaster losses.
The Disaster Mitigation Act of 2000 (DMA 2000) requires all states and local agencies to prepare, adopt and
update a hazard mitigation plan to be eligible to receive non‐emergency Stafford Act funding including HMGP,
PDM, PA, FMAG, FMA and SRL grant programs.
Maintaining Enhanced Plan Status also allows for a higher percentage of post‐disaster grant funds to be
awarded to the state.

Overview of 2013 SHMP Project (Julie Norris)





Each agency was asked to review the 2010 SHMP to determine what information should be updated and to
identify new programs or legislated. SHMT members were asked to pay particular attention to Appendices L &
U.
SHMT members were asked to use the Progress Update Form to submit their updates
Members are also asked to revisit the SHMP Goals & Objectives to fine tune in light of current programs and
priorities.
SHMT members were requested to actively participate in plan development and review and to keep to the
completion schedule as it has been established.

Current/New/Expanded Content (Ken Topping)





Cal Poly/Cal EMA contract was approved January 2013 for the 2013 SHMP. It is an accelerated timeframe to
comply with September 2013 deadline.
SHMP focus continues to be hazard mitigation of primary hazards affecting the state, both natural and man‐
made.
Hazard mitigation, as defined by FEMA, is “sustained action to reduce or eliminate long‐term risks to human
life and property from natural and human‐caused hazards”. Preparedness actions are important as elements
of a comprehensive disaster management program, but are not the focus of the SHMP.
Existing chapters of the SHMP will be updated. Areas of expansion include climate change and the Cal Viva
project.

Climate Change (Kurt Malchow)
The Climate Adaptation Planning Guide (APG) has been completed. The APG is a compendium of four companion
documents provides guidance to support regional and local communities in proactively addressing the unavoidable
consequences of climate change. The guides can be found on the Cal EMA website as well as the Resources
Climate Change Portal at:
http://resources.ca.gov/climate_adaptation/local_government/adaptation_policy_guide.html





Planning for Adaptive Communities – presents basis for climate change adaption planning and introduces a
step‐by‐step process for local and regional climate vulnerability assessment and adaptation strategy
development.
Defining Local and Regional Impacts – provides a more in‐depth understanding of how climate change can
affect a community. Includes seven “impact sectors” to support local climate vulnerability assessments.
Understanding Regional Characteristics – identifies climate impact regions, including environmental,
socioeconomic characteristics.
Identifying Adaptation Strategies – explores potential adaptation strategies communities can use to meet local
adaptation needs.
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California Vital Infrastructure Vulnerability Assessment (Ken Topping)





Multi‐year effort to identify, assess, and prioritize seismic upgrades for the states critical infrastructure funded
through the National Earthquake Hazards Reduction Program (NEHRP)
Cal Viva I – developed methodology for assessing seismic vulnerability and recommending retrofits for key
state‐owned buildings
Cal Viva II – developed a seismic vulnerability evaluation strategy for use by State departments
Cal Viva III – testing and finalizing departmental plan strategy for implementation and progress monitoring
(2013 focus)

State Agency Updates (Ken Topping and all ‐ facilitated round robin)


Cal EMA: Established mitigation grant priorities to be consistent with SHMP goals and objectives; revamped
mitigation grant application process to be less burdensome and opened it to continuous application period;
using MyPlan as the single hazard screening criteria when reviewing NOI submissions.



CEA (California Earthquake Authority): Developed incentive program for seismic retrofit of single family
dwellings (sfd); developing guidelines for retrofit of sfd; funding research on how structural elements of sfd
perform in earthquakes.



CSSC (Seismic Safety Commission): Pursuing applied research program since 2006, including hospital retrofit
standards, award winning preparedness website; nuclear power plant evaluations, and tsunami vulnerability
study for southern California ports.



DWR (Department of Water Resources): Completed the Central Valley Flood Plan for 1607 miles of levee;
working on Flood Futures Report addressing the vulnerability of land and facilities protected by levees.



Cal Fire: Updating the California Fire Assessment.



OPR (Office of Planning and Research): Completed the California Adaptation Planning Guide and published
five supporting documents; revising the Fire Mitigation Planning Guide to assist local jurisdictions to comply
with AB 1241; updating General Plan Guidelines that will incorporate hazard mitigation issues.



CUEA (California Utilities Emergency Association): Completion of new power line into California from Arizona
to provide power redundancy and avoid widespread power outages; seismic retrofits for cell towers
underway; PG&E has seismic retrofit program for critical infrastructure.

Overview of MyPlan and GIS TAWC Next Steps (David Harris)










MyPlan was developed to allow for geospatial analysis
Combined effort of CNRA and Cal OES and multiagency work group (GIS TAWC)
Final product was piloted by local jurisdictions and refinements made
Operates on the html5 platform which is current industry standard
Uses a portfolio management approach to sharing data through agency stewardship
Currently adding new data types including vulnerable population data
Will be “digging deeper” in next applications to support local fire plans
Next phase will allow locals to input their own data
The GIS TAWC will be reconvening in the next couple of months

2013 SHMP Schedule of Completion (David Conn)
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April 1, 2013 – Member Agency Progress Updates due for activities from January 2010 through December
2012
May 30, 2013 – Complete Internal Draft for Cal EMA Review
June 14 – Circulate Administrative Draft to SHMT for Review
July 15 Publish Public Review Draft of 2013 SHMP
September 20 – Cal EMA Secretary adopts 2013 SHMP

Next Steps




Next meeting will be scheduled for the first week in April following agency update April 1 deadline. *Update:
The next meeting will be held on April 4th from 1:30‐3:30 p.m. at Cal EMA.
All SHMT members should complete and submit the Progress Report Form to Julie Norris by April 1st, 2013.
The form will be online before that date.
All SHMT member agencies are to continue identification/verification of appropriate points of contact and
submit to Julie Norris.
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State Hazard Mitigation Team (SHMT)
Team Meeting
Meeting Record
April 4, 2013
1:30 – 3:00 p.m.
Cal EMA Headquarters
Mather, CA
Attendees (See Cal OES sign in sheets for on‐site attendees)

Phone Attendees: (Partial list)
Xxxxxxxxx, State Lands Commission
Fred Turner, Seismic Safety Commission
Chuck Real, California Geological Survey
Kurt Malchow, Resources Agency_
Alex Xxxxx, Xxxxxxxxxx
Kathy Durbin, Public Health
Meeting Purpose
To revisit State Hazard Mitigation Plan Goals and Objectives for consistency and relevancy to current state
programs and practices.
SHMP Goals and Objectives (Ken Topping)
Few significant changes have been made to the SHMP Goals and Objectives since they were originally drafted in
2007. Given the importance of those statements in setting the agenda for the state’s mitigation activities, and
recognizing new and emerging initiatives, it is appropriate to revisit the goals and objectives as part of the 2013
Update process.
Major discussion points and suggestions are outlined below for each of the four goals. Comments relative to
specific objectives are also included.
Goal 1: Significantly reduce life loss and injuries
 A word search of the goals and objectives did not find a mention of agriculture which seems strange based on
the importance of agriculture in this state. It is a broad issue that also impacts agribusiness located outside
this state. Agribusiness in California generates more $$ than most state budgets for the year.
 Need to have response and recovery woven into the mitigation plan to reflect the comprehensive nature of
solutions.
 Look at repurposing of facilities, including brownfields
 Focus is on public sector, and needs to incorporate private business. Need to acknowledge the role of
business and private sector in the state. The SHMP should reflect all of the activities that go on in the state,
and not just meet the FEMA requirements for the Plan.
 Incorporate the concept of resiliency and adaptation into mitigation.
 State Lands Commission is working with private business: Also need to include the organizational resilience as
well as facilities they are working on.
Goal 2: Minimize damage to structures and property, as well as disruption of essential services and human
activities
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Suggestion that the goal could be split into two to allow for more focus on essential services and human
activities as relates to resiliency.
Concern raised that if split it into two, then you take the focus off damage to structures and property as the
main focus of mitigation.
There is potential that the mitigation plan may get too broad if split it out.
In the past we have looked at physical changes equating to mitigation and risk reduction.
We need to keep a focus on performance based standards as part of goal 2.
Perhaps we need a new Goal to reflect our new interest in resiliency and the need to look holistically at
preparedness, mitigation, response and recovery as contributing to resiliency.
Suggest adding a goal: Enhancing economic resiliency

Goal 3: Protect the environment
 Include an objective addressing the integration of climate change and sea level rise
 Might need a prologue to the plan that highlights the need to incorporate climate change as part of the
mitigation strategy
 Climate change is not in and of itself a hazard, but impacts other hazards, with the exception of earthquake
 Climate change is a cross cutting aspect
 There should be more language relating to the impacts on infrastructure of sea level rise
 Where do we put mitigation of greenhouse gases
 Do we need to differentiate between natural and man‐made environment?
 Cal Fire makes the distinction, but uses the same language.
 Issues of extreme heat as a result of climate change and adapting our built environment
 Is Objective 6 necessary or is there a way to revise to reflect current relationship of CEQA to LHMP’s, since
Plans are considered programmatic and not subject to CEQA review.
 For CWPP, as long as you are not addressing impacts then CEQA does not apply.
 Local governments must be cognitive as they develop their plans and be aware of what impacts of mitigation
strategies or projects might be.
 As long as you are not addressing impacts then CEQA does not apply according to CWPP.
Goal 4: Promote hazard mitigation as an integrated public policy.
 The Brown administration is interested in revisiting CEQA requirements – ask them to revist CEQA law to
expedite mitigation stick and brick projects – expedite mitigation projects such as levee strengthening or
strengthening railway bridges. Add an objective to approach the Brown administration to consider this.
 SB 375 targeting sustainable communities provides CEQA relief to local communities. Perhaps could build a
parallel format.
 Relocation of facilities due to sea level rise are an example of expediting CEQA to reduce life loss and increase
economic resiliency.
 Objective 4: Need to continue to educate the general public about hazards, where they are, and what they
can do about it.
 Objective 6: change working to “disaster resilient communities” rather than disaster‐resistant sustainable
communities.
 Potentially tighten up or shorten some of these objectives.
New Goal: Promote hazard mitigation as a standard business practice.
 Need some objectives to include under this goal.
 Will require continued outreach to private sector groups.
 CalViva is geared toward assessing state owned buildings for seismic vulnerability – those buildings needed for
response and recovery. We may want to add an objective to reflect the underpinnings of Cal Viva: to
strengthen state facilities that are essential to response and recovery.
Summary of Key Issues:
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Broader incorporation of private sector
Include agriculture sustainability
Enhance climate change impacts
Create stronger linkages between plans
Integrate resilience and adaptation concepts
Revisit the SHMP title to incorporate resiliency concepts

Next Steps





Agencies which have not yet submitted updates are asked to respond quickly
Send suggestions for goals and objectives revisions to Julie Norris, David Conn and Ken Topping prior to next
SHMT meeting
Cal EMA to distribute 2011 Strategic Work Group Reports to SHMT members
Next meeting will be scheduled for mid to late May
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State Hazard Mitigation Team (SHMT)
GIS Technical Advisory Working Group (GIS TAWC)
Meeting Record
May 2, 2013
9:30 – 12 noon
Cal EMA Headquarters
Mather, CA
Attendees
Phyllis Banducci, Cal FIRE
David Conn, Cal Poly
Rob Feuerstein, ESRI
Joseph Gonzales, CDSS
Kris Higgs, Cal EMA
Karen Jackson, Cal EMA
Gary Johnson, Bureau of Mines & Geology
Dave King, CSSC
Scott Marotte, Cal EMA
Michelle Martinez, Cal EMA
Tentu McGuire, CGS

Ethan Mobley, Michael Baker JL, Inc
James Nordstrom, Cal EMA
Julie Norris, Cal EMA
Nate Ortiz, Cal EMA
Carol Schuldt, Cal Poly
Amy Stewart, Cal EMA
Pat Stiefer, FEMA Region 9
Ken Topping, Cal Poly
Phillip Wang, FEMA
Carol Walker, Cal EMA

Welcome and Self‐Introductions (Julie Norris)
Brief Background on GIS TAWC (Ken Topping)






GIS TAWC is one of the 2010 SHMT working groups, and the most successful.
MyPlan was developed by the group, and it includes almost all hazards required by law.
CNRA was instrumental in getting the website up and running.
Today restarts the group for the 2013 SHMP and MyPlan2.
David Conn is the new Cal Poly project lead, with Ken Topping as advisor.

2013 SHMP Map Update Review (Kris Higgs/Cal EMA and Carol Schuldt/Cal Poly)







All agencies with maps in the 2010 SHMP are asked to review the maps they contributed to verify if they need
to be updated and to make sure they are still relevant
All agencies are asked to look at Cal EMA and Cal Poly provided maps made with your agency’s data layers to
verify they are still current. If you have more recent information, please let Cal EMA/Cal Poly know
Kris Higgs is developing a map template for agencies to use to make their maps so that the 2013 SHMP maps
have a consistent look/feel. She will be getting that out to those affected. Meg Henry at Cal Poly is the one
doing the formatting for the whole document and will also have some input.
Some questions about continuing to use screenshots of Web maps from various agencies, since they tend to
look less than optimal after being shrunk to 6” x 9”.
Julie Norris will be the data consolidator and will forward information to the appropriate individuals. She can
also field questions.
The first internal Cal EMA review is scheduled for May 30th. May edits will probably continue after that date.

MyPlan Live Demo (David Harris/CNRA)



David talked about the agencies supplying data
MyPLan links out to those agencies to grab data
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All layers overlay properly, using geospatial Web services
Users can add their own extra layers if they have the Web address for their services
MyPlan is intended for hazard mitigation planning, but the basic framework is adaptable for other uses and is
becoming popular
New versions are being developed for Cal Fire (with around 25 fire‐related layers) and others
New developments include: a simplified interface; a version that works for tablets/phones in the field (see
ceres.ca.gov/mobile/myplan.html); better identity support; the ability to create a link to share a map the user
has created; a new Query feature that will allow a user to select desired features within a layer for display; the
ability to use GPS zoom; a possible switch from the ESRI Addressing engine to a new CA supplied address layer;
a new layer layout; a future change to services.gis.ca.gov
Data curation is very important, which means having good data stewards for each agency/layer is essential.

MyPlan Phase 2 Content Development (David Harris/CNRA)













They would like to make MyPlan more conversational (i.e. TurboTax for hazard mitigation)
Make it 2‐way, so that users can share their needs/suggestions more easily
Provide more workflow guidance to the user: more hand‐holding, provide the steps needed to use it for LHMP
development, perhaps an online Wizard
Use a risk portfolio management approach: allows the state to know what assets are important to locals and
what the local hazards are
Provide support for common operating data standards: support emergency responders, etc.
Change how the attribute lists are managed: more context [ask David for more detail]
Extend map viewer to provide custom functionality
Allow users to write their own plugins and mods
Customize the results page
Thematic data curation is central, the agencies need to be involved
Provide new outreach to local clients
David will provide statistics on usage

Input from Attendees










CGS commented that they are working on getting data on state facilities/state property inventory with CTA. Is
MyPlan the appropriate tool for supplying this data? David: You can link from MyPlan out to the website to
get the data and include it. Problem is CTA is free now – but could start charging. Should they just skip CTA
and go with David’s group? Answer: Maybe ‐ data can be in various places, and still be accessed. They want
to use it right after an emergency so people could use the Web to see what’s going on
Johanna Fenton/Cal EMA ‐ have we had input from communities about what they’d like to see? David doesn’t
know of any
CalFire may have put out too much data ‐they may be harvesting data from other agencies
Julie/Cal EMA – they geocode funded projects and can use that layer after a disaster to see if there was a
project there (SMART) and to see if it was effective; they plan on going to look at January floods to see if there
were local projects that avoided losses because of a mitigation project
Ken commented that SMART is still in its infancy, but getting going. There is currently no repository for their
reports; Johanna commented that SMART only covers federally funded projects – we need to know about
others as well.
Julie said that CalEMA is asking locals to use MyPlan maps to verify that their funding request is for a
documented hazard for them.
Someone commented that having a wizard would be great for helping decide what maps to make and how to
make them.
David – collecting info from locals may change how grants are funded.
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•

Ken – DGS/EF7 [Did I hear that right?] to ID vulnerable state props. He also spoke briefly about what Cal VIVA
is about: it aids state agencies in identifying critical facilities that need assessment on EQ vulnerable buildings
and helps with plans for mitigation. State reporting plan is next step for agencies to report results on
evaluations. HMGP grants might be appropriate to fund the properties assessment. It is still being developed,
and the final repository for Cal VIVA assessments has not been determined. Perhaps DGS? Important to make
sure that data is structured appropriately for users’ needs. There is a control question as well. MyPlan also
needs links to CalAdapt
David made a comment about common operating systems.

Next Steps/Final Comments








Julie – an online report form will soon be available on the Cal EMA website so that agencies/localities can
document retrofits/success stories/etc. for inclusion in future SHMPs and for reporting to the governor’s
office.
David – SHMP should bring people’s attention to MyPlan; if anyone has any ideas let us know
MyPlan 2 Handout
o what new hazards/base layers are useful?
o Other comments;
27. JF – volcanoes layer should be available within next year. David commented that it would be logical
to also include an elevation layer to go with it.
28. DWR – new flood layer coming soon. Send to Julie with service info, if available
29. David – technology platform is incredible, this group has a lot of leverage to make a big difference
“TAWC isn’t cheap – it’s incredibly valuable’
 Julie – more comments on the ‘comment form’ for locales to use to highlight accomplishments. It’s really
important to show what state is doing. GIS TAWC doesn’t stop when SHMP is published, it’s ongoing, so
keep the ideas coming.
 Johanna said that she directed folks to MyPlan when appropriate
 Ken ‐ David can you provide stats on numbers of hits and where? DH – yes
 Johanna ‐ suggested that GIS TAWC members provide internal training on MyPLan to introduce it in your
own agency. Spread the word within your agencies and at meetings and conferences.
 David ‐ standards compliant ‐ data sharing with other agencies and private entities is important
 Ken ‐ coastal hazards issues (storms, sea level, coastal flooding) data is changing rapidly. California’s
Climate Adaptation Planning Guide is a spinoff from the SHMP, also addresses heat, etc. Several agencies
cooperated to write the APG and to help local entities to plan for the changes. It ties nicely into MyPlan.
We need more climate oriented data linked into MyPlan – CalAdapt, for instance. DH – CalAdapt is being
refreshed, and data will be available for inclusion in MyPlan.
Kris (comment from Dave) – can’t put in text box on map output. It would be nice to be able to bring in your
own agency logo as well.
Ken ‐ by end of May Cal Poly will send SHMP 2013 draft, with whatever maps we have, to Cal EMA. After next
TAWC we can have a meeting with those doing the SHMP mapping to discuss any needed changes. GIS TAWC
will meet again the second week in June in conjunction with the next SHMT meeting. Stay tuned for date.
Ken ‐ this should be user driven – think about the local community planner who’s reading this – what is
meaningful for them – what’s missing or could come out?
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State Hazard Mitigation Team (SHMT)
GIS Technical Advisory Working Group (GIS TAWC)
Meeting Record
June 12, 2013
9:30 – 11:30 am
Cal EMA Headquarters
Mather, CA
TOPIC:

“Development of MyPlan 2”

Attendees:
Phyllis Banducci / CAL FIRE
David Conn / Cal Poly
Sam Cowen / Cal EMA
Senarath Ekanayake / DWR
Johanna Fenton / Cal EMA
Desiree Fox / CALTRANS
David Harris / Natural Resources
Meg Henry / Cal Poly
Kris Higgs / Cal EMA
Ron Hooks / Cal EMA
Sandra Khan / DGS
Dave King / CSSC
Michelle Martinez / Cal EMA
Justin Merz / CERES
David Michel / CEC
9:30

Julie Norris / Cal EMA
Phil Oglesby / Cal EMA
Lorri Peltz‐Lewis / USFS
Andy Petrow / ICF
Chuck Real / CGS
Susanne Rohner / CALTRANS
Greg Sandin / DGS
Matt Schmidtlein / CSUS
Carol Schuldt / Cal Poly
Paula Schulz / Cal Poly
Cathryn Stoffan / CDCR
McGuire Terilee / CADOC/CGS
Michael Thomas / DGS
Ken Topping / Cal Poly

Welcome & Self‐Introductions – Joanne Brandani

9:40
2013 SHMP Map Status Report –Carol Schuldt, Kris Higgs, David Conn, Ken Topping
Carol displayed all maps provided by Cal Poly and Cal EMA.
Comments:
 ARkStorm map is a screenshot. Matt offered to help us obtain the actual shapefile for the modeled flooding
in order to create a more readable map. Kris mentioned that Cal EMA is doing a flooding scenario for the Bay
Area that’s similar.
 Ken Topping explained that we are not worrying about visual consistency on layouts because of time
constraints.
 Reminder to change all references from Cal EMA to Cal‐OES, and could change to a bigger font on ‘created by’.
 Cal‐OES will double‐check their maps to make sure all elements are there.
 Matt asked for clarification on whether the Population/Social Vulnerability layer has been updated with
newest Census data. A new model will need to be developed for the 2016 SHMP to use the new data available
from the US Census .
 The wildfire perimeter map needs to be updated, if the data are available.
 Matt pointed out that since this SHMP is covering so many more hazards, the legend on the map that says “All
risks” should specify Wildfire/Flood/EQ.
 Chuck is providing data from his office on news reports of landslides.
10:30 MyPlan 2 Content Development – David Harris, Julie Norris, and all
David discussed Myplan and pointed out that it has been hugely successful and that Phase 2 can be even better.
CERES staff are supplying technical support and working with a lot of agencies on a lot of projects. He explained
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the intent of MyHazards, which is intended for the general public and is soon to be refreshed based on MyPlan,
versus MyPlan which is intended for local mitigation planners. MyPlan makes GIS hazard analysis as easy as
possible for non‐GIS, non‐mitigation users. He ran through a quick review of current features, including base
maps, layers, ability to change layer opacity, and print/export options. All metadata are vetted by contributing
agencies and have contact information. It is also possible to add local data if they are available as a web service.
In the next phase, the intent is to add more layers and feature services.
Comments:
 Scott/FEMA (on phone) commented that there will soon be changes to how they supply flood data, including
WMS and REST and a Web feature service. Go to msc.fema.gov to look for the announcement to get more
information. Also at top under tools – look for link once it is available.
 David said that we may change how we grab their data once their new change is implemented. FEMA direct
access makes sure that all data are as current as possible. ESRI’s version of flood data from FEMA is currently
out‐of‐date.
 Ken said that new CA flood mapping will show up on MyPlan when done and that there are new requirements
for flood maps for new development in city/counties.
 Johanna asked if there is a way to be notified when new data are available, and David said that it is not
currently set up for that, but it’s a good idea. She also asked if they are archiving old data and he said that
he’d like to be able to do that and include a ‘time slider’ on MyPlan so that users can see how things have
changed. However that is more complicated and harder to do. Prior versions are available through the CERES
library. They are planning on doing a developer’s manual, including information on best practices and the best
ways to use it.
 Kris asked if it is possible to put tabs at the top to sort layers by subject? David replied that it might interfere
with the data layering. Matt suggested that they might be able to at least color the layer names to group
them visually.
 David is a programmer working for CERES – he said that there are some problems with IE8, some backward
compatibility problem and slow performance; IE10 is somewhat better. Chrome is much better, but may be a
problem with agencies that only allow IE. If a local community has a GIS Web service, they can add those
layers as well. ESRI Web service is the default.
 Ken pointed out that we are trying to include all hazards that must be disclosed by law. Climate change
impact is on the horizon for mandatory disclosure. Will 200‐year flood mapping all be added by July deadline?
 Julie commented that Cal Adapt data would be appropriate once they can provide them as a service.
 Chuck pointed out that MyPlan isn’t intended as a site to provide disclosure maps – so there are limits to how
close you can zoom. What about alluvial flood plain mapping that Alluvial Fan Task Force is doing? Discussion
ensued.
 David agreed that appropriate use is important. It would be possible for someone to make assumptions about
what they are seeing on MyPlan. Stewardship by agencies is important.
 Matt mentioned that it’s confusing when there are layers in the table of contents that don’t show up on the
map, so why not only have layers only show up when you’re zoomed in to where info is available.
 David said that a common operating data source would make things more organized. It would allow displays
to be customized according to what the user is trying to do. The MyPlan skeleton is available to anyone to use
in their state/agency. During the next phase, they want to shift from broadcasting info to making it more
conversational, for instance, getting feedback from local agencies and allowing them to upload data on things
like vital infrastructure with the choice to make it available to everyone, or just available to them.
 Phyllis suggested that data be divided by county. Layers would only show up if there are data in the county.
 Johanna pointed out that local agencies allowed to upload data wouldn’t be verified like state agency data.
David responded that local agencies would have to take responsibility for accuracy; maybe some things
shouldn’t be available to everyone – just selected users.
 Matt suggested that we make it a high priority for local agencies to be able to add their data to maps as they
make them; a lower priority is crowd sourcing for general distribution, since liability may be an issue.
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Ken had a question about who is providing updates as city boundaries change, since they need to be current.
Also, special district boundaries might be a good thing to provide as well. Special Districts Association may be
able to provide boundary data. They are a big potential user. What about school district boundaries?
 David commented that in emergency response, knowing the names for things is important. We probably need
a list of alternate names. They plan on contacting local organizations/groups to consult on usability. Ken
mentioned several groups that should be included.
 Ken also pointed out that Cal VIVA is trying to get agencies/localities to identify their buildings that need EQ
upgrades. He asked if DGS has been contacted about using SPI to track needed EQ work? Is DGS planning on
flagging all state‐owned buildings that need upgrades? DGS/SPI person said yes – it will be available as a
spreadsheet.
 David/Ken discussed implementing a user survey. It hasn’t been attempted yet, but should be done as soon as
possible.
 Matt asked if we are interested in allowing users to compare hazards to things in other layers? For instance,
number of state buildings in flood zones. Discussion ensued.
 Carol asked if we could get use statistics? David said that they are available, but not too useful since they only
track hits on the initial page, not refreshes.
 David suggested that it would be nice to have a user blog and/or an onscreen survey to gather input from
users.
 Julie commented that further information on where local funded grant projects are would be useful, perhaps
with a clickable popup label that has details.
 David mentioned that the project is already way past the original budget for MyPlan.
 Ken pointed out that MyPlan is a remarkable achievement; David and GIS TAWC have done a lot of hard work
and are to be commended. It’s one of best outreach tools Cal‐EMA has in its toolbag. David agreed and
pointed out that they have very capable staff.
 Kris asked if we should add political districts? Chuck pointed out that local politicians may object.
 Phyllis asked if we are in Phase two? Julie said yes, but some features are still on the wish list [see handout]
and we need to decide what is going to be tackled next.
 Ken wondered if Corrections would like to see their assets in a layer?
 Phyllis talked about the new MyPlan for Fire. It has many wildfire related layers. The user target is FireSafe
Councils and similar agencies. It is still in testing with a possible rollout this Fall. It may have more
functionality than MyPlan, but that it’s simpler because all layers are from Cal Fire. Also, working with two
decision makers makes decisions better, faster, and simpler. It includes things like current fire activity, plus
planning, with a total of about 18 layers. It includes point data for some data that might be better as
polygons/boundaries, but they’re not available yet; you need to go look at documents to find out where actual
boundaries are.
 David pointed out that MyPlan base software is being used for other planning topics as well. They are trying
to embed as much intelligence into it as possible. They’d like to determine the best practice to develop tools
to make it ‘as easy as Turbo Tax’. Maybe so it even remembers what you did last time in bookmarks or
something similar.
 Ken said that Cal Poly will prepare a User Guide soon, although it will likely be outdated as soon as it appears.
Julie reminded everyone to get 2013 SHMP updates to Meg/Lupe by June 17, or sooner, for June 21 publication for
SHMT.
The next meeting of GIS TQWC will be at end of summer before final SHMP, probably in early August.
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State Hazard Mitigation Team (SHMT)
Team Meeting
Meeting Record
June 12, 2013
1:30 – 3:30 p.m.
Cal EMA Headquarters
Mather, CA
TOPIC:

“The 2013 SHMP: What’s New and Different”

Attendees:
Phyllis Banducci / CAL FIRE
David Conn / Cal Poly
Sam Cowen / Cal EMA
Senarath Ekanayake / DWR
Johanna Fenton / Cal EMA
Desiree Fox / CALTRANS
Meg Henry / Cal Poly
Kris Higgs / Cal EMA
Ron Hooks / Cal EMA
Sandra Khan / DGS
Michelle Martinez / Cal EMA
David Michel / CEC
Julie Norris / Cal EMA

Phil Oglesby / Cal EMA
Lorri Peltz‐Lewis / USFS
Andy Petrow / ICF
Chuck Real / CGS
Susanne Rohner / CALTRANS
Greg Sandin / DGS
Carol Schuldt / Cal Poly
Paula Schulz / Cal Poly
Cathryn Stoffan / CDCR
McGuire Terilee / CADOC/CGS
Michael Thomas / DGS
Ken Topping / Cal Poly

1:30

Welcome & Self‐Introductions – Joanne Brandani/Julie Norris

1:45

2013 SHMP Update Schedule and Status Report – David Conn, Ken Topping

2:00
Review of Significant Progress Updates and Info Remaining Needs
Revised Goals and objectives based on April 4 discussion
Strategic working group recommendations
Earthquake, flood and wildfire mitigation updates
Climate adaptation, lifelines and other hazards updates
Mitigation grant program updates
3:15

Next Steps

3:30

Adjourn
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APPENDIX B – 2013 STATE HAZARD MITIGATION TEAM ROSTER OF
AGENCIES AND STAKEHOLDER ORGANIZATIONS
American Planning Association California Chapter

California Department of Water Resources

American Red Cross (Sacramento Chapter)

California Earthquake Authority

Association of Contingency Planners

California Emergency Services Association (CESA) – Sutter
County

Association of Environmental Professionals
Business and Industry Council for Emergency Planning &
Preparedness (BICEPP)
Business Executives For National Security (BENS)
Business Recovery Managers Association

California Energy Commission
California Environmental Protection Agency (CAL/EPA)
 Integrated Waste Management Board
 Office of Environmental Health Hazard
Assessment
 State Water Resources Control Board

California Coastal Commission

California Fire Safe Council

California Coastal Conservancy

California Geological Survey

California Conservation Corps

California Highway Patrol

California Department of Conservation

California Natural Resources Agency

California Department of Corrections and Rehabilitation

California Public Utilities Commission

California Department of Education

California Seismic Safety Commission

California Department of Food and Agriculture

California State Archives

California Department of Forestry and Fire Protection (CAL
FIRE), Office of the Fire Marshal

California State Association of Counties (CSAC)

California Department of General Services

California State Lands Commission

California Department of Housing and Community
Development

California State Parks

California Department of Insurance

California State University System (CSU)

California Department of Public Health

California Utilities Emergency Association (CUEA)

California Department of Social Services

CaliforniaVolunteers

California Department of Technology Services

Central Valley Regional Water Quality Control Board

California Department of Transportation
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Preparedness
Delta Protection Commission

Rural County Representatives of California (RCRC)

Dewberry

Sacramento Area Council of Governments

Division of the State Architect

Sacramento Municipality Utility District (SMUD)

Earthquake Engineering Research Institute (EERI)

San Francisco Conservation and Development
Commission (BCDC)

Esri

San Joaquin County Office of Emergency Services

FEMA Region IX

Sierra Club

Floodplain Management Association

Sierra Nevada Conservancy

Governor’s Office of Planning and Research

State Humane Association of California

Institute for Building and Home Safety (IBHS)

State of Nevada

League of California Cities

Strategic Growth Council

Local Government Commission

United States Army Corps of Engineers

Michael Baker Corporation

United States Bureau of Indian Affairs

MMI Engineering

United States Bureau of Land Management

Native American Heritage Commission

United States Department of Homeland Security (DHS)

Natural Resources Conservation Services

United States Forest Service

Nature Conservancy

United States Fish and Wildlife Service

Ocean Protection Council/Coastal and Ocean Climate Action
Team

United States Geological Survey

Office of Historic Preservation (see DPR)

University of California Davis

Office of Statewide Health Planning and Development (part of
Health and Human Services Department)

University of California (Office of the Secretary of the
Regents)

Planning and Conservation League

University of Southern California (USC)

Public Agency Risk Managers Associates

Volunteer Centers of California

Reclamation Board

Wildlife Conservation Board
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APPENDIX C – ASSEMBLY BILL 2140
BILL NUMBER: AB 2140CHAPTERED
BILL TEXT
CHAPTER 739
FILED WITH SECRETARY OF STATE SEPTEMBER 29, 2006
APPROVED BY GOVERNOR SEPTEMBER 29, 2006
PASSED THE ASSEMBLY AUGUST 21, 2006
PASSED THE SENATE AUGUST 17, 2006
AMENDED IN SENATE AUGUST 14, 2006
AMENDED IN SENATE JUNE 28, 2006
AMENDED IN ASSEMBLY MAY 9, 2006

INTRODUCED BY Assembly Member Hancock

FEBRUARY 21, 2006
An act to add Sections 8685.9 and 65302.6 to the Government Code, relating to local planning.
LEGISLATIVE COUNSEL'S DIGEST
AB 2140, Hancock General plans: safety element.
(1) The California Disaster Assistance Act limits the state share for any eligible project to no more than
75 percent of total state eligible costs, except that the state share shall be up to 100 percent of total state
eligible costs connected with certain events.
This bill would prohibit the state share for any eligible project from exceeding 75 percent of total state
eligible costs unless the local agency is located within a city, county, or city and county that has adopted a
local hazard mitigation plan in accordance with the federal Disaster Mitigation Act of 2000 as part of the
safety element of its general plan, in which case the Legislature may provide for a state share of local costs
that exceeds 75 percent of total state eligible costs.
(2) The Planning and Zoning Law requires that a city, county, or city and county general plan contain
specified elements, including a safety element for the protection of the community from any unreasonable
risks associated with the effects of seismically induced surface rupture, ground shaking, ground failure,
tsunami, seiche, and dam failure; slope instability leading to mudslides and landslides, subsidence,
liquefaction, and other seismic, geologic, and fire hazards.
This bill would authorize a city, county, or a city and county to adopt with its safety element a federally
specified local hazard mitigation plan that includes specified elements, and require the Office of Emergency
Services to give preference to local jurisdictions that have not adopted a local hazard mitigation plan with
respect to specified federal programs for assistance in developing and adopting a plan.
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The people of the State of California do enact as follows:
SECTION 1.

Section 8685.9 is added to the Government Code, to read:

8685.9. Notwithstanding any other provision of law, including Section 8686, for any eligible project, the
state share shall not exceed 75 percent of total state eligible costs unless the local agency is located within
a city, county, or city and county that has adopted a local hazard mitigation plan in accordance with the
federal Disaster Mitigation Act of 2000 (P.L. 106‐390) as part of the safety element of its general plan
adopted pursuant to subdivision (g) of Section 65302. In that situation, the Legislature may provide for a
state share of local costs that exceeds 75 percent of total state eligible costs.
SECTION 2.

Section 65302.6 is added to the Government Code, to read:

65302.6.

(a) A city, county, or a city and county may adopt with its safety element pursuant to
subdivision (g) of Section 65302 a local hazard mitigation plan (HMP) specified in the
federal Disaster Mitigation Act of 2000 (P. L. 106‐390). The hazard mitigation plan shall
include all of the following elements called for in the federal act requirements:
(1) An initial earthquake performance evaluation of public facilities that provide
essential services, shelter, and critical governmental functions.
(2) An inventory of private facilities that are potentially hazardous, including, but
not limited to, multiunit, soft story, concrete tilt‐up, and concrete frame
buildings.
(3) A plan to reduce the potential risk from private and governmental facilities in
the event of a disaster.
(b) Local jurisdictions that have not adopted a local hazard mitigation plan shall be given
preference by the Office of Emergency Services in recommending actions to be funded
from the Pre‐Disaster Mitigation Program, the Hazard Mitigation Grant Program, and the
Flood Mitigation Assistance Program to assist the local jurisdiction in developing and
adopting a local hazard mitigation plan, subject to available funding from the Federal
Emergency Management Agency.

Source: http://www.leginfo.ca.gov/index.html (Bill Information)
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APPENDIX D – ASSEMBLY BILL 162
BILL NUMBER: AB 162 CHAPTERED
BILL TEXT
CHAPTER 369
FILED WITH SECRETARY OF STATE OCTOBER 10, 2007
APPROVED BY GOVERNOR OCTOBER 10, 2007
PASSED THE SENATE SEPTEMBER 7, 2007/PASSED THE ASSEMBLY SEPTEMBER 11, 2007
AMENDED IN SENATE AUGUST 31, 2007/AMENDED IN SENATE JULY 17, 2007
INTRODUCED BY Assembly Member Wolk
JANUARY 22, 2007
An act to amend Sections 65302, 65303.4, 65352, 65584.04, and 65584.06 of, and to add Sections 65300.2
and 65302.7 to, the Government Code, relating to local planning.
LEGISLATIVE COUNSEL'S DIGEST
AB 162, Wolk. Land use: water supply.
(1) The Planning and Zoning Law requires a city or county general plan to include specified
mandatory elements, including a land use element that designates the proposed general distribution and
general location and extent of the uses of the land for various purposes and a conservation element that
considers, among other things, the effect of development within the jurisdiction, as described in the land
use element, on natural resources located on public lands, including military installations, and provides that
the conservation element may also cover, among other things, flood control.
This bill would require the land use element to identify and annually review those areas covered by the
general plan that are subject to flooding as identified by flood plain mapping prepared by the Federal
Emergency Management Agency or the Department of Water Resources. The bill also would require, upon
the next revision of the housing element, on or after January 1, 2009, the conservation element of the
general plan to identify rivers, creeks, streams, flood corridors, riparian habitat, and land that may
accommodate floodwater for purposes of groundwater recharge and stormwater management. By
imposing new duties on local public officials, the bill would create a state‐mandated local program.
(2) The Planning and Zoning Law also requires that a city or county general plan contain a safety
element for the protection of the community from any unreasonable risks associated with the effects of
seismically induced surface rupture, ground shaking, ground failure, tsunami, seiche, and dam failure; slope
instability leading to mudslides and landslides, subsidence, liquefaction, and other seismic, geologic, and
fire hazards.
This bill would also require, upon the next revision of the housing element, on or after January 1, 2009, the
safety element to identify, among other things, information regarding flood hazards and to establish a set
of comprehensive goals, policies, and objectives, based on specified information for the protection of the
community from, among other things, the unreasonable risks of flooding.
The bill would also require the planning agency, upon each revision of the housing element to review, and if
necessary, to identify new information that was not available during the previous revision of the safety
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element and would provide criteria by which cities and counties that have flood plain management
ordinances may comply with these provisions.
(3) The Planning and Zoning Law also requires, prior to the periodic review of its general plan and
prior to preparing or revising its safety element, each city and county to consult with the Division of Mines
and Geology of the Department of Conservation and with the Office of Emergency Services, as specified,
and requires that at specified times prior to adoption or amendment of the safety element, each city and
county submit one copy of a draft or amendment of the safety element to specified state agencies and local
governments for review pursuant to specified procedures.
Existing law establishes the 7‐member Reclamation Board in the Department of Water Resources and
requires the board members to be appointed and serve at the pleasure of the Governor. Senate Bill 17 of
the 2006‐07 Regular Session, if enacted, would rename the Reclamation Board as the Central Valley Flood
Protection Board, and would revise the membership of the board.
This bill would also require each city and county located within the boundaries of the Sacramento and San
Joaquin Drainage District to submit the draft element or draft amendment to the safety element of its
general plan to the Central Valley Flood Protection Board and every local agency that provides flood
protection to territory in the city or county at least 90 days prior to the adoption of, or amendment to, the
safety element. The bill would also require the board and a local agency to review the draft or an existing
safety element and report its written recommendations to the planning agency within 60 days of its receipt
of the draft or existing safety element, as specified.
(4) The Planning and Zoning Law requires, prior to action by a legislative body to adopt or
substantially amend a general plan, that the planning agency refer the proposed action to specified state,
local, and federal agencies.
This bill would also require that the proposed action be referred to the board when the proposed action is
within the boundaries of the Sacramento and San Joaquin Drainage District.
(5) The Planning and Zoning Law requires at least 2 years prior to a scheduled revision of a local
government's housing element that each council of governments, or delegate subregion, as applicable, or
the Department of Housing and Community Development, where there is no council of governments,
develop a proposed methodology for distributing the existing and projected regional housing needs to
cities, counties, and cities and counties within the region or within the subregion, where applicable,
pursuant to specified provisions.
That law requires that the methodology be consistent with specified objectives that include, among other
things, a determination of the availability of land suitable for urban development or for conversion to
residential use, the availability of underutilized land, and opportunities for infill development and increased
residential densities.
This bill would provide that the determination of available land suitable for urban development may
exclude lands where the flood management infrastructure designed to protect the jurisdiction is not
adequate to avoid the risk of flooding such that the development of housing would be impractical due to
cost or other considerations.
(6) The California Constitution requires the state to reimburse local agencies and school districts
for certain costs mandated by the state. Statutory provisions establish procedures for making that
reimbursement.
This bill would provide that no reimbursement is required by this act for a specified reason.
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THE PEOPLE OF THE STATE OF CALIFORNIA DO ENACT AS FOLLOWS:
SECTION 1. Section 65300.2 is added to the Government Code, to read:
65300.2.
(a) For the purposes of this article, a "200‐year flood plain" is an area that has a 1 in 200
chance of flooding in any given year, based on hydrological modeling and other engineering criteria
accepted by the Department of Water Resources.
(b) For the purposes of this article, a "levee protection zone" is an area that is protected,
as determined by the Central Valley Flood Protection Board or the Department of Water Resources, by a
levee that is part of the facilities of the State Plan of Flood Control, as defined under Section 5096.805 of
the Public Resources Code.
SECTION 1.5. Section 65302 of the Government Code is amended to read:
65302. The general plan shall consist of a statement of development policies and shall include a diagram or
diagrams and text setting forth objectives, principles, standards, and plan proposals.
The plan shall include the following elements:
(a)A land use element that designates the proposed general distribution and general
location and extent of the uses of the land for housing, business, industry, open space, including agriculture,
natural resources, recreation, and enjoyment of scenic beauty, education, public buildings and grounds,
solid and liquid waste disposal facilities, and other categories of public and private uses of land. The
location and designation of the extent of the uses of the land for public and private uses shall consider the
identification of land and natural resources pursuant to paragraph (3) of subdivision (d). The land use
element shall include a statement of the standards of population density and building intensity
recommended for the various districts and other territory covered by the plan. The land use element shall
identify and annually review those areas covered by the plan that are subject to flooding identified by flood
plain mapping prepared by the Federal Emergency Management Agency (FEMA) or the Department of
Water Resources. The land use element shall also do both of the following:(1) Designate in a land use
category that provides for timber production those parcels of real property zoned for timberland
production pursuant to the California Timberland Productivity Act of 1982, Chapter 6.7 (commencing with
Section 51100) of Part 1 of Division 1 of Title 5.
(2) Consider the impact of new growth on military readiness activities carried out on
military bases, installations, and operating and training areas, when proposing zoning ordinances or
designating land uses covered by the general plan for land, or other territory adjacent to military facilities,
or underlying designated military aviation routes and airspace.
(A) In determining the impact of new growth on military readiness activities,
information provided by military facilities shall be considered. Cities and counties shall address military
impacts based on information from the military and other sources.
(B) The following definitions govern this paragraph:
(i) "Military readiness activities" mean all of the following:
(I) Training, support, and operations that prepare the men and
women of the military for combat.
(II) Operation, maintenance, and security of any military
installation.
(III) Testing of military equipment, vehicles, weapons, and
sensors for proper operation or suitability for combat use.
(ii) "Military installation" means a base, camp, post, station, yard,
center, homeport facility for any ship, or other activity under the jurisdiction of the United States
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Department of Defense as defined in paragraph (1) of subsection (e) of Section 2687 of Title 10 of the
United States Code.
(b) A circulation element consisting of the general location and extent of existing and
proposed major thoroughfares, transportation routes, terminals, any military airports and ports, and other
local public utilities and facilities, all correlated with the land use
element of the plan.
(c) A housing element as provided in Article 10.6 (commencing with Section 65580).
(d)
(1) A conservation element for the conservation, development, and utilization of
natural resources including water and its hydraulic force, forests, soils, rivers and other waters, harbors,
fisheries, wildlife, minerals, and other natural resources. The conservation element shall consider the effect
of development within the jurisdiction, as described in the land use element, on natural resources located
on public lands, including military installations. That portion of the conservation element including waters
shall be developed in coordination with any countywide water agency and with all district and city agencies,
including flood management, water conservation, or groundwater agencies that have developed, served,
controlled, managed, or conserved water of any type for any purpose in the county or city for which the
plan is prepared. Coordination shall include the discussion and evaluation of any water supply and demand
information described in Section 65352.5, if that information has been submitted by the water agency to
the city or county.
(2) The conservation element may also cover all of the following:
(A) The reclamation of land and waters.
(B) Prevention and control of the pollution of streams and other waters.
(C) Regulation of the use of land in stream channels and other areas
required for the accomplishment of the conservation plan.
(D) Prevention, control, and correction of the erosion of soils, beaches,
and shores.
(E) Protection of watersheds.
(F) The location, quantity and quality of the rock, sand and gravel
resources.
(3) Upon the next revision of the housing element on or after January 1, 2009,
the conservation element shall identify rivers, creeks, streams, flood corridors, riparian habitats, and land
that may accommodate floodwater for purposes of groundwater recharge and storm water management.
(e) An open‐space element as provided in Article 10.5 (commencing with Section 65560).
(f)
(1) A noise element which shall identify and appraise noise problems in the
community. The noise element shall recognize the guidelines established by the Office of Noise Control in
the State Department of Health Care Services and shall analyze and quantify, to the extent practicable, as
determined by the legislative body, current and projected noise levels for all of the following sources:
(A) Highways and freeways.
(B) Primary arterials and major local streets.
(C) Passenger and freight on‐line railroad operations and ground rapid
transit systems.
(D) Commercial, general aviation, heliport, helistop, and military airport
operations, aircraft overflights, jet engine test stands, and all other ground facilities and maintenance
functions related to airport operation.
(E) Local industrial plants, including, but not limited to, railroad
classification yards.
(F) Other ground stationary noise sources, including, but not limited to,
military installations, identified by local agencies as contributing to the community noise environment.
(2) Noise contours shall be shown for all of these sources and stated in terms of
community noise equivalent level (CNEL) or day‐night average level (Ldn). The noise contours shall be
prepared on the basis of noise monitoring or following generally accepted noise modeling techniques for
the various sources identified in paragraphs (1) to (6), inclusive.
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(3) The noise contours shall be used as a guide for establishing a pattern of land
uses in the land use element that minimizes the exposure of community residents to excessive noise.
(4) The noise element shall include implementation measures and possible
solutions that address existing and foreseeable noise problems, if any. The adopted noise element shall
serve as a guideline for compliance with the state's noise insulation standards.
(g)
(1) A safety element for the protection of the community from any unreasonable
risks associated with the effects of seismically induced surface rupture, ground shaking, ground failure,
tsunami, seiche, and dam failure; slope instability leading to mudslides and landslides; subsidence,
liquefaction, and other seismic hazards identified pursuant to Chapter 7.8 (commencing with Section 2690)
of Division 2 of the Public Resources Code, and other geologic hazards known to the legislative body;
flooding; and wild land and urban fires. The safety element shall include mapping of known seismic and
other geologic hazards. It shall also address evacuation routes, military installations, peakload water supply
requirements, and minimum road widths and clearances around structures, as those items relate to
identified fire and geologic hazards.
(2) The safety element, upon the next revision of the housing element on or after
January 1, 2009, shall also do the following:
(A) Identify information regarding flood hazards, including, but not
limited to, the following:
(i) Flood hazard zones. As used in this subdivision, "flood
hazard zone" means an area subject to flooding that is delineated as either a special hazard area or an area
of moderate or minimal hazard on an official flood insurance rate map issued by the Federal Emergency
Management Agency. The identification of a flood hazard zone does not imply that areas outside the flood
hazard zones or uses permitted within flood hazard zones will be free from flooding or flood damage.
(ii) National Flood Insurance Program maps published by FEMA.
(iii) Information about flood hazards that is available from the
United States Army Corps of Engineers.
(iv) Designated floodway maps that are available from the
Central Valley Flood Protection Board.
(v) Dam failure inundation maps prepared pursuant to Section
8589.5 that are available from the Office of Emergency Services.
(vi) Awareness Floodplain Mapping Program maps and 200‐
year flood plain maps that are or may be available from, or accepted by, the Department of Water
Resources.
(vii) Maps of levee protection zones.
(viii) Areas subject to inundation in the event of the failure of
project or non‐project levees or floodwalls.
(ix) Historical data on flooding, including locally prepared maps
of areas that are subject to flooding, areas that are vulnerable to flooding after wildfires, and sites that have
been repeatedly damaged by flooding.
(x) Existing and planned development in flood hazard zones,
including structures, roads, utilities, and essential public facilities.
(xi) Local, state, and federal agencies with responsibility for
flood protection, including special districts and local offices of emergency services.
(B) Establish a set of comprehensive goals, policies, and objectives based
on the information identified pursuant to subparagraph (A), for the protection of the community from the
unreasonable risks of flooding, including, but not limited to:
(i) Avoiding or minimizing the risks of flooding to new
development.
(ii) Evaluating whether new development should be located in
flood hazard zones, and identifying construction methods or other methods to minimize damage if new
development is located in flood hazard zones.
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(iii) Maintaining the structural and operational integrity of
essential public facilities during flooding.
(iv) Locating, when feasible, new essential public facilities
outside of flood hazard zones, including hospitals and health care facilities, emergency shelters, fire
stations, emergency command centers, and emergency communications facilities or identifying
construction methods or other methods to minimize damage if these facilities are located in flood hazard
zones.
(v) Establishing cooperative working relationships among public
agencies with responsibility for flood protection.
(C) Establish a set of feasible implementation measures designed to
carry out the goals, policies, and objectives established pursuant to subparagraph (B).
(3) After the initial revision of the safety element pursuant to paragraph (2),
upon each revision of the housing element, the planning agency shall review and, if necessary, revise the
safety element to identify new information that was not available during the previous revision of the safety
element.
(4) Cities and counties that have flood plain management ordinances that have
been approved by FEMA that substantially comply with this section, or have substantially equivalent
provisions to this subdivision in their general plans, may use that information in the safety element to
comply with this subdivision, and shall summarize and incorporate by reference into the safety element the
other general plan provisions or the flood plain ordinance, specifically showing how each requirement of
this subdivision has been met.
(5) Prior to the periodic review of its general plan and prior to preparing or
revising its safety element, each city and county shall consult the California Geological Survey of the
Department of Conservation, the Central Valley Flood Protection Board, if the city or county is located
within the boundaries of the Sacramento and San Joaquin Drainage District, as set forth in Section 8501 of
the Water Code, and the Office of Emergency Services for the purpose of including information known by
and available to the department, the office, and the board required by this subdivision.
(6) To the extent that a county's safety element is sufficiently detailed and
contains appropriate policies and programs for adoption by a city, a city may adopt that portion of the
county's safety element that pertains to the city's planning area in satisfaction of the requirement imposed
by this subdivision.
SECTION 2. Section 65302.7 is added to the Government Code, to read:
65302.7.
(a) For the purposes of complying with Section 65302.5, each county or city located within
the boundaries of the Sacramento and San Joaquin Drainage District, as set forth in Section 8501 of the
Water Code, shall submit the draft element of, or draft amendment to, the safety element to the Central
Valley Flood Protection Board and to every local agency that provides flood protection to territory in the
city or county at least 90 days prior to the adoption of, or amendment to, the safety element of its general
plan.
(b) The Central Valley Flood Protection Board and each local agency described in
paragraph (1) shall review the draft or an existing safety element and report their respective written
recommendations to the planning agency within 60 days of the receipt of the draft or existing safety
element. The Central Valley Flood Protection Board and each local agency shall review the draft or existing
safety element and may offer written recommendations for changes to the draft or existing safety element
regarding both of the following:
(1) Uses of land and policies in areas subjected to flooding that will protect life,
property, and natural resources from unreasonable risks associated with flooding.
(2) Methods and strategies for flood risk reduction and protection within areas
subjected to flooding.
(c) Prior to the adoption of its draft element or draft amendments to the safety element,
the board of supervisors of the county or the city council of a city shall consider the recommendations
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made by the Central Valley Flood Protection Board and any local agency that provides flood protection to
territory in the city or county. If the board of supervisors or the city council determines not to accept all or
some of the recommendations, if any, made by the Central Valley Flood Protection Board or the local
agency, the board of supervisors or the city council shall make findings that state its reasons for not
accepting a recommendation and shall communicate those findings in writing to the Central Valley Flood
Protection Board or to the local agency.
(d) If the Central Valley Flood Protection Board's or the local agency's recommendations
are not available within the time limits required by this section, the board of supervisors or the city council
may act without those recommendations. The board of supervisors or city council shall consider the
recommendations at the next time it considers amendments to its safety element.
SECTION 3. Section 65303.4 of the Government Code is amended to read:
65303.4.
The Department of Water Resources or the Central Valley Flood Protection Board, as
appropriate, and the Department of Fish and Game may develop site design and planning policies to assist
local agencies which request help in implementing the general plan guidelines for meeting flood control
objectives and other land management needs.
SECTION 4.

Section 65352 of the Government Code is amended to read:

65352.
(a) Prior to action by a legislative body to adopt or substantially amend a general plan, the
planning agency shall refer the proposed action to all of the following entities:
(1) A city or county, within or abutting the area covered by the proposal, and any
special district that may be significantly affected by the proposed action, as determined by the planning
agency.
(2) An elementary, high school, or unified school district within the area covered
by the proposed action.
(3) The local agency formation commission.
(4) An areawide planning agency whose operations may be significantly affected
by the proposed action, as determined by the planning agency.
(5) A federal agency if its operations or lands within its jurisdiction may be
significantly affected by the proposed action, as determined by the planning agency.
(6)
(A) The branches of the United States Armed Forces that have provided
the Office of Planning and Research with a California mailing address pursuant to subdivision (d) of Section
65944 when the proposed action is within 1,000 feet of a military installation, or lies within special use
airspace, or beneath a low‐level flight path, as defined in Section 21098 of the Public Resources Code,
provided that the United States Department of Defense provides electronic maps of low‐level flight paths,
special use airspace, and military installations at a scale and in an electronic format that is acceptable to the
Office of Planning and Research.
(B) Within 30 days of a determination by the Office of Planning and
Research that the information provided by the Department of Defense is sufficient and in an acceptable
scale and format, the office shall notify cities, counties, and cities and counties of the availability of the
information on the Internet. Cities, counties, and cities and counties shall comply with subparagraph (A)
within 30 days of receiving this notice from the office.
(7) A public water system, as defined in Section 116275 of the Health and Safety
Code, with 3,000 or more service connections, that serves water to customers within the area covered by
the proposal.
The public water system shall have at least 45 days to comment on the proposed plan, in accordance with
subdivision (b), and to provide the planning agency with the information set forth in Section 65352.5.
(8) The Bay Area Air Quality Management District for a proposed action within
the boundaries of the district.
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(9) On and after March 1, 2005, a California Native American tribe, that is on the
contact list maintained by the Native American Heritage Commission, with traditional lands located within
the city or county's jurisdiction.
(10) The Central Valley Flood Protection Board for a proposed action within the
boundaries of the Sacramento and San Joaquin Drainage District, as set forth in Section 8501 of the Water
Code.
(b)Each entity receiving a proposed general plan or amendment of a general plan
pursuant to this section shall have 45 days from the date the referring agency mails it or delivers it in which
to comment unless a longer period is specified by the planning agency.
(c)
(1) This section is directory, not mandatory, and the failure to refer a proposed
action to the other entities specified in this section does not affect the validity of the action, if adopted.
(2) To the extent that the requirements of this section conflict with the
requirements of Chapter 4.4 (commencing with Section 65919), the requirements of Chapter 4.4 shall
prevail.
SECTION 5.

Section 65584.04 of the Government Code is amended to read:

65584.04.
(a) At least two years prior to a scheduled revision required by Section 65588, each
council of governments, or delegate subregion as applicable, shall develop a proposed methodology for
distributing the existing and projected regional housing need to cities, counties, and cities and counties
within the region or within the subregion, where applicable pursuant to this section. The methodology shall
be consistent with the objectives listed in subdivision (d) of Section 65584.
(b)
(1) No more than six months prior to the development of a proposed
methodology for distributing the existing and projected housing need, each council of governments shall
survey each of its member jurisdictions to request, at a minimum, information regarding the factors listed
in subdivision (d) that will allow the development of a methodology based upon the factors established in
subdivision (d).
(2) The council of governments shall seek to obtain the information in a manner
and format that is comparable throughout the region and utilize readily available data to the extent
possible.
(3) The information provided by a local government pursuant to this section shall
be used, to the extent possible, by the council of governments, or delegate subregion as applicable, as
source information for the methodology developed pursuant to this section.
The survey shall state that none of the information received may be used as a basis for reducing the total
housing need established for the region pursuant to Section 65584.01.
(4) If the council of governments fails to conduct a survey pursuant to this
subdivision, a city, county, or city and county may submit information related to the items listed in
subdivision (d) prior to the public comment period provided for in subdivision (c).
(c) Public participation and access shall be required in the development of the
methodology and in the process of drafting and adoption of the allocation of the regional housing needs.
Participation by organizations other than local jurisdictions and councils of governments shall be solicited in
a diligent effort to achieve public participation of all economic segments of the community. The proposed
methodology, along with any relevant underlying data and assumptions, and an explanation of how
information about local government conditions gathered pursuant to subdivision (b) has been used to
develop the proposed methodology, and how each of the factors listed in subdivision (d) is incorporated
into the methodology, shall be distributed to all cities, counties, any subregions, and members of the public
who have made a written request for the proposed methodology. The council of governments, or delegate
subregion, as applicable, shall conduct at least one public hearing to receive oral and written comments on
the proposed methodology.
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(d) To the extent that sufficient data is available from local governments pursuant to
subdivision (b) or other sources, each council of governments, or delegate subregion as applicable, shall
include the following factors to develop the methodology that allocates regional housing needs:
(1) Each member jurisdiction's existing and projected jobs and housing
relationship.
(2) The opportunities and constraints to development of additional housing in
each member jurisdiction, including all of the following:
(A) Lack of capacity for sewer or water service due to federal or
state laws, regulations or regulatory actions, or supply and distribution decisions made by a sewer or water
service provider other than the local jurisdiction that preclude the jurisdiction from providing necessary
infrastructure for additional development during the planning period.
(B) The availability of land suitable for urban development or for
conversion to residential use, the availability of underutilized land, and opportunities for infill development
and increased residential densities. The council of governments may not limit its consideration of suitable
housing sites or land suitable for urban development to existing zoning ordinances and land use restrictions
of a locality, but shall consider the potential for increased residential development under alternative zoning
ordinances and land use restrictions. The determination of available land suitable for urban development
may exclude lands where the Federal Emergency Management Agency (FEMA) or the Department of Water
Resources has determined that the flood management infrastructure designed to protect that land is not
adequate to avoid the risk of flooding.
(C) Lands preserved or protected from urban development under
existing federal or state programs, or both, designed to protect open space, farmland, environmental
habitats, and natural resources on a long‐term basis.
(D) County policies to preserve prime agricultural land, as defined
pursuant to Section 56064, within an unincorporated area.
(3) The distribution of household growth assumed for purposes of a comparable
period of regional transportation plans and opportunities to maximize the use of public transportation and
existing transportation infrastructure.
(4) The market demand for housing.
(5) Agreements between a county and cities in a county to direct growth toward
incorporated areas of the county.
(6) The loss of units contained in assisted housing developments, as defined in
paragraph (8) of subdivision (a) of Section 65583, that changed to non‐low‐income use through mortgage
prepayment, subsidy contract expirations, or termination of use restrictions.
(7) High‐housing cost burdens.
(8) The housing needs of farmworkers.
(9) The housing needs generated by the presence of a private university or a
campus of the California State University or the University of California within any member jurisdiction.
(10) Any other factors adopted by the council of governments.
(e) The council of governments, or delegate subregion, as applicable, shall explain in
writing how each of the factors described in subdivision (d) was incorporated into the methodology and
how the methodology is consistent with subdivision (d) of Section 65584. The methodology may include
numerical weighting.
(f) Any ordinance, policy, voter‐approved measure, or standard of a city or county that
directly or indirectly limits the number of residential building permits issued by a city or county shall not be
a justification for a determination or a reduction in the share of a city or county of the regional housing
need.
(g) In addition to the factors identified pursuant to subdivision (d), the council of
governments, or delegate subregion, as applicable, shall identify any existing local, regional, or state
incentives, such as a priority for funding or other incentives available to those local governments that are
willing to accept a higher share than proposed in the draft allocation to those local governments by the
council of governments or delegate subregion pursuant to Section 65584.05.
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(h) Following the conclusion of the 60‐day public comment period described in subdivision
(c) on the proposed allocation methodology, and after making any revisions deemed appropriate by the
council of governments, or delegate subregion, as applicable, as a result of comments received during the
public comment period, each council of governments, or delegate subregion, as applicable, shall adopt a
final regional, or subregional, housing need allocation methodology and provide notice of the adoption of
the methodology to the jurisdictions within the region, or delegate subregion as applicable, and to the
department.
SECTION 6.

Section 65584.06 of the Government Code is amended to read:

65584.06.
(a) For cities and counties without a council of governments, the department shall
determine and distribute the existing and projected housing need, in accordance with Section 65584 and
this section. If the department determines that a county or counties, supported by a resolution adopted by
the board or boards of supervisors, and a majority of cities within the county or counties representing a
majority of the population of the county or counties, possess the capability and resources and has agreed to
accept the responsibility, with respect to its jurisdiction, for the distribution of the regional housing need,
the department shall
delegate this responsibility to the cities and county or counties.
(b) The distribution of regional housing need shall, based upon available data and in
consultation with the cities and counties, take into consideration market demand for housing, the
distribution of household growth within the county assumed in the regional transportation plan where
applicable, employment opportunities and commuting patterns, the availability of suitable sites and public
facilities, agreements between a county and cities in a county to direct growth toward incorporated areas
of the county, or other considerations as may be requested by the affected cities or counties and agreed to
by the department. As part of the allocation of the regional housing need, the department shall provide
each city and county with data describing the assumptions and methodology used in calculating its share of
the regional housing need. Consideration of suitable housing sites or land suitable for urban development is
not limited to existing zoning ordinances and land use restrictions of a locality, but shall include
consideration of the potential for increased residential development under alternative zoning ordinances
and land use restrictions. The determination of available land suitable for urban development may exclude
lands where the Federal Emergency Management Agency (FEMA) or the Department of Water Resources
has determined that the flood management infrastructure designed to protect that land is not adequate to
avoid the risk of flooding.
(c) Within 90 days following the department's determination of a draft distribution of the
regional housing need to the cities and the county, a city or county may propose to revise the
determination of its share of the regional housing need in accordance with criteria set forth in the draft
distribution. The proposed revised share shall be based upon comparable data available for all affected
jurisdictions, and accepted planning methodology, and shall be supported by adequate documentation.
(d)
(1) Within 60 days after the end of the 90‐day time period for the revision by the
cities or county, the department shall accept the proposed revision, modify its earlier determination, or
indicate why the proposed revision is inconsistent with the regional housing need.
(2) If the department does not accept the proposed revision, then, within 30
days, the city or county may request a public hearing to review the determination.
(3) The city or county shall be notified within 30 days by certified mail, return
receipt requested, of at least one public hearing regarding the determination.
(4) The date of the hearing shall be at least 10 but not more than 15 days from
the date of the notification.
(5) Before making its final determination, the department shall consider all
comments received and shall include a written response to each request for revision received from a city or
county.
(e) If the department accepts the proposed revision or modifies its earlier determination,
the city or county shall use that share. If the department grants a revised allocation pursuant to subdivision
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(d), the department shall ensure that the total regional housing need is maintained. The department's final
determination shall be in writing and shall include information explaining how its action is consistent with
this section. If the department indicates that the proposed revision is inconsistent with the regional housing
need, the city or county shall use the share that was originally determined by the department. The
department, within its final determination, may adjust the allocation of a city or county that was not the
subject of a request for revision of the draft distribution.
(f) The department shall issue a final regional housing need allocation for all cities and
counties within 45 days of the completion of the local review period.
SECTION 7.
No reimbursement is required by this act pursuant to Section 6 of Article XIII B of the
California Constitution because a local agency or school district has the authority to levy service charges,
fees, or assessments sufficient to pay for the program or level of service mandated by this act, within the
meaning of Section 17556 of the Government Code.
Source: http://www.leginfo.ca.gov/index.html ‐ (Bill Information)
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APPENDIX E – ASSEMBLY BILL 70
BILL NUMBER: AB 70 CHAPTERED
BILL TEXT
CHAPTER 367
FILED WITH SECRETARY OF STATE OCTOBER 10, 2007
APPROVED BY GOVERNOR OCTOBER 10, 2007
PASSED THE SENATE SEPTEMBER 11, 2007
PASSED THE ASSEMBLY SEPTEMBER 12, 2007
AMENDED IN SENATE SEPTEMBER 7, 2007
AMENDED IN SENATE JULY 17, 2007
AMENDED IN ASSEMBLY JUNE 4, 2007
AMENDED IN ASSEMBLY APRIL 11, 2007
AMENDED IN ASSEMBLY FEBRUARY 21, 2007
INTRODUCED BY Assembly Member Jones
DECEMBER 4, 2006
An act to add Section 8307 to the Water Code, relating to flood liability.
LEGISLATIVE COUNSEL'S DIGEST
AB 70, Jones. Flood liability.
Existing law, under various circumstances, subjects a public entity or an employee of a public entity to
liability for property damage or personal injury caused by or from floods or floodwaters. This bill would
provide that a city or county may be required to contribute its fair and reasonable share of the property
damage caused by a flood to the extent that it has increased the state's exposure to liability for property
damage by unreasonably approving, as defined, new development in a previously undeveloped area, as
defined, that is protected by a state flood control project, unless the city or county meets specified
requirements.
The bill would become operative only if SB 5 is enacted and becomes effective on or before January 1, 2008.
THE PEOPLE OF THE STATE OF CALIFORNIA DO ENACT AS FOLLOWS:
SECTION 1.

Section 8307 is added to the Water Code, to read:

8307. (a) A city or county may be required to contribute its fair and reasonable share of the property
damage caused by a flood to the extent that the city or county has increased the state's exposure to liability
for property damage by unreasonably approving new development in a previously undeveloped area that is
protected by a state flood control project. However, a city or county shall not be required to contribute if,
after the amendments required by Sections 65302.9 and 65860.1 of the Government Code have become
effective, the city or county complies with Sections 65865.5, 65962, and 66474.5 of the Government Code
as applicable with respect to that development. This section shall not be construed to extend or toll the
statute of limitations for challenging the approval of any new development.
(b) A city or county is not required to contribute unless an action has been filed against the state
asserting liability for property damage caused by a flood and the provisions of subdivision (a) providing for
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contribution have been satisfied. A city or county is not required to contribute if the state settles the claims
against it without providing the city or county with an opportunity to participate in settlement negotiations.
(c) For the purposes of this section:
(1) "State flood control project" means any flood control works within the Sacramento
River Flood Control Project described in Section 8350, and of flood control projects in the Sacramento River
and San Joaquin River watersheds authorized pursuant to Article 2 (commencing with Section 12648) of
Chapter 2 of Part 6 of Division 6.
(2) "Undeveloped area" means an area devoted to "agricultural use," as defined in Section
51201 of the Government Code, or "open space land," as defined in Section 65560 of the Government
Code, that, as of January 1, 2008, is not already designated for development in a general or specific plan or
by a local zoning ordinance.
(3) "Unreasonably approving" means approving a new development project without
appropriately considering significant risks of flooding made known to the approving agency as of the time of
approval and without taking reasonable and feasible action to mitigate the potential property damage to
the new development resulting from a flood.
(4) "Feasible" means capable of being accomplished in a successful manner within a
reasonable period of time, taking into account economic, environmental, legal, social, and technological
factors.
(d) This section shall not apply to any land or projects for which an application for
development has been submitted to the city or county prior to January 1, 2008.
SECTION. 2. Section 1 of this act shall become operative only if Senate Bill 5 of the 2007‐08 Regular Session
of the Legislature is enacted and becomes effective on or before January 1, 2008.
Source: http://www.leginfo.ca.gov/index.html ‐ (Bill Information)
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APPENDIX F – SENATE BILL 5
BILL NUMBER: AB 5CHAPTERED
BILL TEXT
CHAPTER 366
FILED WITH SECRETARY OF STATE OCTOBER 10, 2007
APPROVED BY GOVERNOR OCTOBER 10, 2007
PASSED THE SENATE SEPTEMBER 11, 2007
PASSED THE ASSEMBLY SEPTEMBER 12, 2007
AMENDED IN SENATE SEPTEMBER 7, 2007
AMENDED IN SENATE SEPTEMBER 4, 2007
AMENDED IN SENATE JUNE 21, 2007
AMENDED IN ASSEMBLY JUNE 6, 2007
AMENDED IN ASSEMBLY MAY 2, 2007
AMENDED IN ASSEMBLY APRIL 17, 2007
INTRODUCED BY Assembly Member Wolk
(Principal coauthor: Assembly Member Jones)
(Principal coauthors: Senators Florez, Machado, and Steinberg)
DECEMBER 4, 2006
An act to amend Section 11564 of, and to repeal Section 13332.11.1 of the Government Code, to repeal
Section 5096.830 of the Public Resources Code, and to amend Sections 8521, 8550, 8551, 8552, 8554, 8575,
8590, 12878, 12878.1, 12878.21, and 12878.23 of, to amend the heading of Part 4 (commencing with
Section 8520) of Division 5 of, to add Sections 8306, 8522.3, 8522.5, 8523, 8577, 8578, 8610.5, 8612, 8613,
9625, and 12585.12 to, to add Chapter 9 (commencing with Section 9110) to Part 4 of Division 5 of, to add
Part 8 (commencing with Section 9650) to Division 5 of, to repeal Article 8 (commencing with Section 8725)
of Chapter 3 of Part 4 of Division 5 of, and to repeal and add Article 2 (commencing with Section 8580)
Chapter 2 of Part 4 of Division 5 of, the Water Code, relating to flood management, and making an
appropriation therefor.
LEGISLATIVE COUNSEL'S DIGEST
AB 5, Wolk. Flood management.
(1) Existing law establishes the 7‐member Reclamation Board in the Department of Water Resources.
Existing law requires the board members to be appointed and to serve at the pleasure of the Governor.
Existing law prescribes compensation for each board member for time
spent attending meetings of the board in the amount of $100, except as specified. Existing law requires the
board to elect one of its members as president. Existing law requires the board to appoint a secretary, who
may be a board member, and authorizes the board to appoint a general manager, a chief engineer, and an
assistant secretary. Existing law authorizes the board to employ certain other employees.
This bill would rename the Reclamation Board the Central Valley Flood Protection Board. The bill would
require the board to act independently of the department. The bill would state the intent of the Legislature
to transfer the duties and corresponding funding allocated to the Reclamation Board as it exists on
December 31, 2007, together with all necessary positions, to the board as it is reconstituted on and after
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January 1, 2008. The bill would prohibit the department from overturning any action or decision by the
board.
The bill would increase the membership of the board from 7 to 9 members. The bill would require 7
members to be appointed by the Governor, subject to Senate confirmation, 4 of whom would be required
to meet specified eligibility requirements and 3 of whom would be designated as public members. The bill
would require one board member to be the Chair of the Senate Committee on Natural Resources and
Water and one board member to be the Chair of the Assembly Committee on Water, Parks and Wildlife,
and would designate those 2 members as nonvoting ex officio members. The bill, with a certain exception,
would require the board members to serve 4‐year terms. The bill would require the board members to
receive a salary identical to that received by members of the State Air Resources Board and would
incorporate additional changes made by AB 933, which has been chaptered. The bill would require the
Governor to select one of the board members as president. The bill would repeal provisions relating to the
appointment or employment of specified personnel and, instead, authorize the board to appoint an
executive officer and chief engineer and to employ legal counsel and other necessary staff.
(2) Existing law provides that a member of the board having an interest in lands within the drainage district
is not disqualified from voting to execute any part of the plans of flood control or from carrying out the
objectives of the board.
This bill would instead require that a member of the board comply with specified conflict of interest
requirements when voting to carry out any part of a plan of flood control and when carrying out the
objectives of certain provisions of law relating to the board. The bill would subject the board members to
specified requirements relating to conflict of interest and ex parte communications.
(3) Existing law authorizes the board to engage in various flood control activities along the Sacramento
River, San Joaquin River, their tributaries, and related areas.
This bill would prohibit a board member from advocating to a federal agency on behalf of a project that has
been or is reasonably anticipated to be submitted to the board for review unless the board authorizes that
action in accordance with specified requirements. The bill would require the board to adopt regulations
relating to evidentiary hearings and to hold evidentiary hearings to determine any matter that requires the
issuance of a permit. The bill would require the board to take action only after allowing public comment
and to consider, as applicable, specified matters for the purpose of taking that action in any evidentiary
hearing. The bill would authorize the board to collaborate with state and federal agencies, if appropriate,
regarding certain multi‐objective flood management strategies.
(4) The Department of Water Resources performs various flood control activities throughout the state.
Existing law also authorizes the Reclamation Board to engage in various flood control activities along the
Sacramento River and San Joaquin River, their tributaries, and related areas. Existing law requires the board
to establish and enforce standards for the maintenance and operation of, and to undertake other
responsibilities with regard to, flood control works under its jurisdiction. This bill would authorize the
department to provide meals and other necessary support to any person engaged in emergency flood fight
activities, as defined, on behalf of, or in cooperation with, the department. The bill would require the
department, on or before December 31, 2008, to prepare, and the board to adopt, a schedule for mapping
areas at risk of flooding in the Sacramento River and San Joaquin River drainage. The bill would authorize
the board or the department to establish a program of mitigation banking for the activities of the board or
the department and for the benefit of local districts in the discharge of specified flood control
responsibilities.
The bill would require the department to prepare, and the board to adopt, a flood control system status
report, to be updated periodically, for the State Plan of Flood Control, as defined, and to undertake a
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related inspection of project levees, as defined. The bill would require the department, on or before
September 1, 2010, and on or before September 1 of each year thereafter, to provide written notice to
each landowner whose property is determined to be within a levee flood protection zone. The bill would
require the department to prepare and maintain maps for levee flood protection zones. The bill would
authorize the department to revise the maps to include updated information.
The bill would require, on or before September 30 of each year, a local agency responsible for the operation
and maintenance of a project levee to prepare and submit to the department a specified report of
information for inclusion in periodic flood management reports prepared by the department. By
establishing these requirements on a local agency, the bill would impose a state‐mandated local program.
The bill would require the department, on or before December 31, 2008, to prepare and transmit to the
board a report on project levees that are operated and maintained by each local agency using certain
information. The bill would specify that a local agency responsible for the operation and maintenance of a
project levee may propose to the board an upgrade of the project levee.
(5) Existing law authorizes, on a project‐by‐project basis, and in accordance with designated plans, state
participation in federal flood control projects and specifies the degree of cooperation to be assumed by the
state and local agencies in connection with those projects. Existing law, except as otherwise provided,
requires the board to give assurances satisfactory to the Secretary of the Army that local cooperation as
required by federal law will be furnished by the state in connection with described flood control projects.
This bill would authorize the department and the board to participate with the federal government or local
agencies in the design of environmental enhancements associated with a federal flood control project, and
to participate in the construction of environmental enhancements associated with a federal flood control
project for which the state has authorized state participation.
(6) Existing law establishes procedures for the assumption of flood control maintenance and operation
duties by the department in connection with the formation of a maintenance area on behalf of a federal
flood control project unit if the department finds that a unit of a project is not being operate or maintained
in accordance with standards established by federal regulations or the governing body of a local agency
obligated to operate and maintain that unit by resolution declares that it no longer desires to operate and
maintain the unit. Under existing law, the department and the board are not required to form a
maintenance area if neither agency has given the nonfederal assurances to the United States required for
the project, except as otherwise provided for a project for which an application for the formation of the
maintenance area has been submitted on or before July 1, 2003. Existing law prescribes requirements
relating to the imposition of assessments on behalf of a maintenance area. Existing law requires the funds
generated by the imposition of the assessments to be deposited in the Water Resources Revolving Fund
and continuously appropriates those funds to pay the operation and maintenance costs of maintenance
areas. Existing law provides for the dissolution of a maintenance area.
This bill would provide for the formation of a maintenance area if the department determines that a project
unit is not being operated or maintained in accordance with federal regulations or the modification of a
project unit that has been permitted by the board and that provides flood protection is not being operated
or maintained in accordance with the requirements established by the board or the department, or if the
local agency obligated to operate and maintain the project unit declares that it no longer desires to do so.
The bill would provide that, if a maintenance area is formed for a portion of a project unit, any remaining
portion of the project unit not included in the maintenance area remains the responsibility of the local
agency obligated to operate and maintain that unit. The bill would authorize the board and the department
to consolidate maintenance areas that share a common boundary.
The bill would delete the provisions relating to the formation of a maintenance area for a project for which
an application for the formation of a maintenance area has been submitted on or before July 1, 2003. The
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bill would provide that the department is not required to perform certain work in connection with the
formation of a maintenance area requested by a local agency until the local agency requesting the
formation of the maintenance area pays to the department an amount of money that reflects certain costs
incurred by the department.
The bill would change requirements relating to the imposition of assessments by revising the definition of
the term "maintenance" to include work described as maintenance by the board or the department. By
expanding the definition of that term to include additional work, the costs of which would be paid on behalf
of maintenance areas from the continuous appropriation of funds from the Water Resources Revolving
Fund, the bill would make an appropriation.
(7) Under existing law, the department expends or allocates funds on behalf of various flood control
projects within the Sacramento‐San Joaquin Delta and related areas. This bill, commencing July 1, 2008,
would subject the allocation or expenditure of funds by the state for the upgrade of a project levee, if that
upgrade is authorized on or after July 1, 2008, that protects an urban area in which more than 1,000 people
reside to a requirement that the local agency responsible for the operation and maintenance of the project
levee and any city or county protected by the project levee enter into an agreement to adopt a safety plan
that includes specified components, within 2 years. If a city or county is responsible for the operation or
maintenance of the project levee, the bill would require the governing body to approve a resolution
committing to the preparation of a safety plan within 2 years. The bill would define the "upgrade of a
project levee" to mean specified improvements, excluding any action undertaken on an emergency basis.
(8) The California Constitution requires the state to reimburse local agencies and school districts for certain
costs mandated by the state. Statutory provisions establish procedures for making that reimbursement.
This bill would provide that with regard to certain mandates no reimbursement is required by this act for a
specified reason. With regard to any other mandates, this bill would provide that, if the Commission on
State Mandates determines that the bill contains costs so mandated by the state, reimbursement for those
costs shall be made pursuant to the statutory provisions noted above.
(9) This bill would repeal certain provisions added by AB 156 if AB 156 and this bill are enacted and become
operative and other conditions are met.
(10) This bill would repeal a provision added by SB 17 if SB 17 and this bill are enacted and become
operative and other conditions are met. Appropriation: yes.
THE PEOPLE OF THE STATE OF CALIFORNIA DO ENACT AS FOLLOWS:
SECTION 1.

The Legislature hereby finds and declares all of the following:

(a) The central valley of this state is experiencing unprecedented development, resulting in the
conversion of historically agricultural lands and communities to densely populated residential and urban
centers.
(b) The Legislature recognizes that by their nature, levees, which are earthen embankments
typically founded on fluvial deposits, cannot offer complete protection from flooding, but can decrease its
frequency.
(c) The Legislature recognizes that the level of flood protection afforded rural and agricultural
lands by the original flood control system is not considered adequate to protect those lands when
developed for urban uses, and that a dichotomous system of flood protection for urban and rural lands has
developed through many years of practice.
(d) The Legislature further recognizes that levees built to reclaim and protect agricultural land may
be inadequate to protect urban development unless those levees are significantly improved.
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(e) Local agencies are primarily responsible for making land use decisions in the state, and the
Legislature intends that they retain that lead role.
(f) Local agencies rely upon federal flood plain information when approving developments, but the
information available is often out of date and the flood risk may be greater than that indicated using
available federal information.
(g) Flood plain management tools such as flood plain mapping, the National Flood Insurance
Program, and the designated floodway program, represent important supplemental activities to educate
the public about, and protect the public from, flood hazards.
(h) It is necessary for the state to immediately undertake the task of mapping flood plains and
submitting up‐to‐date information to the federal government so that the federal National Flood Insurance
Program maps reflect current and accurate conditions. In this way, the public can be provided with reliable
information regarding flooding potential, and local agencies can make informed land use and flood
management decisions so that the risk to life and property can be effectively reduced.
SECTION 2.

Section 11564 of the Government Code is amended to read:

11564. (a) Effective January 1, 1988, an annual salary of twenty‐five thousand one hundred eighteen
dollars ($25,118) shall be paid to each member of the State Air Resources Board and the Central Valley
Flood Protection Board, if each member devotes a minimum of 60 hours per month to state board work.
The salary shall be reduced proportionately if less than 60 hours per month is devoted to state board work.
(b) The annual compensation provided by this section shall be increased in any fiscal year in which
a general salary increase is provided for state employees. The amount of the increase provided by this
section shall be comparable to, but shall not exceed, the percentage of the general salary increases
provided for state employees during that fiscal year.
(c) Notwithstanding subdivision (b), any salary increase is subject to Section 11565.5.
SECTION 3.
Section 13332.11.1 of the Government Code, as added by Assembly Bill 156 of the 2007‐
08 Regular Session of the Legislature, is repealed.
Section 5096.830 of the Public Resources Code, as added by Assembly Bill 156 of the
SECTION 4.
2007‐08 Regular Session of the Legislature, is repealed.
SECTION 5.

Section 8306 is added to the Water Code, to read:

8306. (a) Notwithstanding any other provision of law, the department may provide meals and other
necessary support to any person, including, but not limited to, an employee of the department, who is
engaged in emergency flood fight activities on behalf of, or in cooperation with, the department.
(b) For the purposes of this section, "emergency flood fight activities" mean actions taken under
emergency conditions to maintain flood control features, the failure of which threaten to destroy life,
property, or resources.
SECTION 6.
The heading of Part 4 (commencing with Section 8520) of Division 5 of the Water Code is
amended to read:
PART 4. THE CENTRAL VALLEY FLOOD PROTECTION BOARD
SECTION 7.

Section 8521 of the Water Code is amended to read:

8521
"Board" means the Central Valley Flood Protection Board. Any reference to the Reclamation Board
in this or any other code means the Central Valley Flood Protection Board.
SECTION 8.
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8522.3. "Facilities of the State Plan of Flood Control" means the levees, weirs, channels, and other features
of the State Plan of Flood Control.
SECTION 9.

Section 8522.5 is added to the Water Code, to read:

8522.5. "Project levee" means any levee that is a part of the facilities of the State Plan of Flood Control.
SECTION 10.

Section 8523 is added to the Water Code, to read:

8523. "State Plan of Flood Control" means the state and federal flood control works, lands, programs,
plans, policies, conditions, and mode of maintenance and operations of the Sacramento River Flood Control
Project described in Section 8350, and of flood control projects in the Sacramento River and San Joaquin
River watersheds authorized pursuant to Article 2 (commencing with Section 12648) of Chapter 2 of Part 6
of Division 6 for which the board or the department has provided the assurances of nonfederal cooperation
to the United States, and those facilities identified in Section 8361.
SECTION 11.

Section 8550 of the Water Code is amended to read:

8550. (a) The board is continued in existence and shall continue to exercise and have all of its powers,
duties, purposes, responsibilities, and jurisdiction.
(b) Notwithstanding any other provision of law, the board shall act independently of the
department. The department shall not overturn any action or decision by the board.
(c) It is the intent of the Legislature to transfer the duties and corresponding funding allocated to
the Reclamation Board as it exists on December 31, 2007, together with all necessary positions, to the
board as it is reconstituted on and after January 1, 2008.
SECTION 12.

Section 8551 of the Water Code is amended to read:

8551. (a) Except as provided in subdivision (g), the board consists of nine members who shall be
appointed in accordance with this section.
(b)
(1) Seven members of the board shall be appointed by the Governor, subject to Senate
confirmation.
(2) Of the members appointed pursuant to paragraph (1), the following requirements
apply:
(A) One person shall be an engineer.
(B) One person shall have training, experience, and expertise in geology or
hydrology.
(C) One person shall be a flood control expert with not less than
five years' experience.
(D) One person shall be an attorney with water experience.
(E) Three persons shall be public members.
(c) One member of the board shall be the Chair of the Senate Committee on Natural Resources and
Water, to the extent that service with the board does not conflict with his or her legislative duties.
(d) One member of the board shall be the Chair of the Assembly Committee on Water, Parks and
Wildlife, to the extent that service with the board does not conflict with his or her legislative duties.
(e) The members appointed pursuant to subdivisions (c) and (d) shall be nonvoting ex officio
members.
(f)
(1) Except as provided in paragraph (2), the board members appointed pursuant to
subdivision (b) shall serve four‐year terms.
(2) The board members initially appointed pursuant to this section shall determine, by lot,
that five members shall serve four‐year terms and four members shall serve two‐year terms.
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(g) Each board member holding office on December 31, 2007, shall continue to serve until his or
her successor is appointed and has been qualified to hold office. The order of replacement shall be
determined by lot.
SECTION 13.

Section 8552 of the Water Code is amended to read:

8552. Each member of the board appointed pursuant to subdivision (b) of Section 8551 shall receive
compensation as follows:
(a) Each member shall receive the necessary expenses incurred by the member in the performance
of official duties.
(b) Any member traveling outside the state pursuant to authorization of the board, and the
approval of the Governor and Director of Finance as provided by Section 11032 of the Government Code,
while so engaged shall receive per diem and his or her necessary expenses.
(c) Each member shall receive the salary provided for in Section 11564 of the Government Code.
SECTION 14.
8554.

Section 8554 of the Water Code is amended to read:

The Governor shall select one of the members of the board as president.

SECTION 15.

Section 8575 of the Water Code is amended to read:

8575. A member of the board shall comply with the conflict of interest requirements of Section 87100 of
the Government Code when voting to carry out any part of a plan of flood control and when carrying out
the objects of this part.
SECTION 16.

Section 8577 is added to the Water Code, to read:

8577. (a) A board member shall not participate in any board action or attempt to influence any decision
or recommendation by any employee of, or consultant to, the board that involves himself or herself or that
involves any entity with which the member is connected as a director, officer, consultant, or full‐ or part‐
time employee, or in which the member has a direct personal financial interest within the meaning of
Section 87100 of the Government Code.
(b) A board member shall not participate in any proceeding before any agency as a consultant or in
any other capacity on behalf of any person that actively participates in matters before the board.
(c) For a period of 12 months after leaving office, a former board member shall not act as agent or
attorney for, or otherwise represent, any other person before the board by making any formal or informal
appearance or by making any oral or written communication to the board.
(d) A board member shall not advocate to the United States Army Corps of Engineers or other
federal agency on behalf of any project that has been or is reasonably anticipated to be submitted to the
board for review, unless the board authorizes that action in accordance with Section 8560.
SECTION 17.

Section 8578 is added to the Water Code, to read:

8578. (a) For the purposes of this section, "ex parte communication" means any oral or written
communication concerning matters, other than purely procedural matters, under the board's jurisdiction
that are subject to a vote.
(b)
(1) No board member nor any person or organization with an interest in board decisions,
nor any person representing a person or organization with an interest in board decisions, excluding a staff
member of the board acting in his or her official capacity, who intends to influence the decision of a board
member on a matter before the board, shall conduct an ex parte communication.
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(2) If an ex parte communication occurs, the board member shall notify the interested
party that a full disclosure of the ex parte communication shall be entered in the board's record.
(3) Communications cease to be ex parte communications when the board member or the
person who engaged in the communication with the board member fully discloses the communication and
requests in writing that it be placed in the board's official record of the proceeding.
(c) Notwithstanding Section 11425.10 of the Government Code, the ex parte communications
provisions of the Administrative Procedure Act (Article 7 (commencing with Section 11430.10) of Chapter
4.5 of Part 1 of Division 3 of Title 2 of the Government Code) do not apply to proceedings of the board to
which this section applies.
SECTION 18.
Article 2 (commencing with Section 8580) of Chapter 2 of Part 4 of Division 5 of the Water
Code is repealed.
SECTION 19.
Article 2 (commencing with Section 8580) is added to Chapter 2 of Part 4 of Division 5 of
the Water Code, to read:
Article 2.

Employees

8580.

(a) The board may appoint an executive officer.
(b) The board may appoint a chief engineer.
(c) The board may employ legal counsel and other necessary staff.

SECTION 20.

Section 8590 of the Water Code is amended to read:

8590. To carry out the primary state interest described in Section 8532, the board may do any of the
following:
(a) Acquire either within or outside the boundaries of the drainage district, by purchase,
condemnation or by other lawful means in the name of the drainage district, all lands, rights‐of‐way,
easements, property or material necessary or requisite for the purpose of bypasses, weirs, cuts, canals,
sumps, levees, overflow channels and basins, reservoirs and other flood control works, and other necessary
purposes, including drainage purposes.
(b) Construct, clear, and maintain bypasses, levees, canals, sumps, overflow channels and basins,
reservoirs and other flood control works.
(c) Construct, maintain, and operate ditches, canals, pumping plants, and other drainage works.
(d) Make contracts in the name of the drainage district to indemnify or compensate any owner of
land or other property for any injury or damage caused by the exercise of the powers conferred by this
division, or arising out of the use, taking, or damage of any property for any of the purposes of this division.
(e) Collaborate with state and federal agencies, if appropriate, regarding multi‐objective flood
management strategies that incorporate agricultural conservation, ecosystem protection and restoration,
or recreational components.
SECTION 21.

Section 8610.5 is added to the Water Code, to read:

8610.5. (a)
(1) The board shall adopt regulations relating to evidentiary hearings pursuant to Chapter
4.5 (commencing with Section 11400) of Part 1 of Division 3 of Title 2 of the Government Code.
(2) The board shall hold an evidentiary hearing for any matter that requires the issuance
of a permit.
(3) The board is not required to hold an evidentiary hearing before making a decision
relating to general flood protection policy or planning.
(b) The board may take an action pursuant to Section 8560 only after allowing for public comment.
(c) The board shall, in any evidentiary hearing, consider all of the following, as applicable, for the
purpose of taking any action pursuant to Section 8560:
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(1) Evidence that the board admits into its record from any party, state or local public
agency, or nongovernmental organization with expertise in flood or flood plain management.
(2) The best available science that relates to the scientific issues presented by the
executive officer, legal counsel, the department, or other parties that raise credible scientific issues.
(3) Effects of the proposed decision on the entire State Plan of Flood Control.
(4) Effects of reasonably projected future events, including but not limited to, changes in
hydrology, climate, and development within the applicable watershed.
SECTION 22. Section 8612 is added to the Water Code, to read:
8612. (a) On or before December 31, 2008, the department shall prepare, and the board shall adopt, a
schedule for mapping areas at risk of flooding in the Sacramento River and San Joaquin River drainage.
(b) The department shall update the schedule annually and shall present the updated schedule to
the board for adoption on or before December 31 of each year. The update shall include the status of
mapping in progress and an estimated time of completion. The schedule shall be based on the present and
expected future risk of flooding and associated consequences.
SECTION 23.

Section 8613 is added to the Water Code, to read:

8613. (a) The board or the department may establish a program of mitigation banking for the activities of
the board or the department under this part and for the benefit of local districts in the discharge of their
flood control responsibilities under this part and the State Water Resources Law of 1945 (Chapter 1
(commencing with Section 12570) and Chapter 2 (commencing with Section 12639) of Part 6 of Division 6).
(b) For the purposes of carrying out subdivision (a), the board or the department, in consultation
with all appropriate state, local, and federal agencies with jurisdiction over environmental protection that
are authorized to regulate and impose requirements upon the flood control work performed under this part
or the State Water Resources Law of 1945 (Chapter 1 (commencing with Section 12570) and Chapter 2
(commencing with Section 12639) of Part 6 of Division 6), may establish a system of mitigation banking by
which mitigation credits may be acquired in advance for flood control work to be performed by the board,
the department, or a local agency authorized to operate and maintain facilities of the State Plan of Flood
Control.
Article 8 (commencing with Section 8725) of Chapter 3 of Part 4 of Division 5 of the Water
SECTION 24.
Code, as added by Senate Bill 17 of the 2007‐08 Regular Session of the Legislature, is repealed.
SECTION 25.
Code, to read:

Chapter 9 (commencing with Section 9110) is added to Part 4 of Division 5 of the Water

CHAPTER 9.

REPORTS

Article 1.

Definitions

9110. Unless the context requires otherwise, the definitions set forth in this article govern the
construction of this chapter.
(a) "Fiscal year" has the same meaning as that set forth in Section 13290 of the Government Code.
(b) "Levee flood protection zone" means the area, as determined by the board or the department
that is protected by a project levee.
(c) "Local agency" means a local agency responsible for the maintenance of a project levee.
(d) "Maintenance" has the same meaning as that set forth in subdivision (f) of Section 12878.
(e) "Project levee" means any levee that is part of the facilities of the State Plan of Flood Control.
(f) "State Plan of Flood Control" has the same meaning as that set forth in Section 5096.805 of the
Public Resources Code.
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Article 2.

State Reports

9120. (a) The department shall prepare and the board shall adopt a flood control system status report for
the State Plan of Flood Control. This status report shall be updated periodically, as determined by the
board. For the purposes of preparing the report, the department shall inspect the project levees and review
available information to ascertain whether there are evident deficiencies.
(b) The status report shall include identification and description of each facility, an estimate of the
risk of levee failure, a discussion of the inspection and review undertaken pursuant to subdivision (a), and
appropriate recommendations regarding the levees and future work activities.
(c) On or before December 31, 2008, the board shall advise the Legislature, in writing, as to the
board's schedule of implementation of this section.
9121. (a) On or before September 1, 2010, and on or before September 1 of each year thereafter, the
department shall provide written notice to each landowner whose property is determined to be entirely or
partially within a levee flood protection zone.
(b) The notice shall include statements regarding all of the following:
(1) The property is located behind a levee.
(2) Levees reduce, but do not eliminate, the risk of flooding and are subject to
catastrophic failure.
(3) If available, the level of flood risk as described in the flood control system status report
described in Section 9120 and a levee flood protection zone map prepared in accordance with Section 9130.
(4) The state recommends that property owners in a levee flood protection zone obtain
flood insurance, such as insurance provided by the Federal Emergency Management Agency through the
National Flood Insurance Program.
(5) Information about purchasing federal flood insurance.
(6) The Internet address of the Web site that contains the information required by the
flood management report described in Section 9141.
(7) Any other information determined by the department to be relevant.
(c) A county, with assistance from the department, shall annually provide to the department, by
electronic means, lists of names and addresses of property owners in a levee flood protection zone located
in that county.
(d) Notwithstanding any other provision of the law, the department may enter into contracts with
private companies to provide the notices required by this section.
9122. The board shall determine the areas benefited by facilities of the State Plan of Flood Control based
on information developed by the department.
Article 3.

Levee Flood Protection Zone Maps

9130. (a) The department shall prepare and maintain maps for levee flood protection zones. The
department shall prepare the maps by December 31, 2008, and shall include in the maps a designation of
those lands where flood levels would be more than three feet deep if a project levee were to fail, using the
best available information. The maps shall include other flood depth contours if that information is
available.
(b) The department shall distribute the levee flood protection zone maps to appropriate
governmental agencies, as determined by the department.
(c) The department shall make the maps readily available to the public. The department may
charge a fee for the cost of reproducing the maps. To the extent feasible, maps shall be made available on
the Internet Web site of the department.
(d) The department may periodically revise the maps to include updated information when that
information becomes available.

2013 SHMP

APPENDIX F‐ 10

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
APPENDICES
Article 4.

Local Reports

9140. (a) On or before September 30 of each year, a local agency responsible for the operation and
maintenance of a project levee shall prepare and submit to the department, in a format specified by the
department, a report of information for inclusion in periodic
flood management reports prepared by the department relating to the project levee. The information
submitted to the department shall include all of the following:
(1) Information known to the local agency that is relevant to the condition or performance
of the project levee.
(2) Information identifying known conditions that might impair or compromise the level of
flood protection provided by the project levee.
(3) A summary of the maintenance performed by the local agency during the previous
fiscal year.
(4) A statement of work and estimated cost for operation and maintenance of the project
levee for the current fiscal year, as approved by the local agency.
(5) Any other readily available information contained in the records of the local agency
relevant to the condition or performance of the project levee, as determined by the board or the
department.
(b) A local agency described in subdivision (a) that operates and maintains a non‐project levee that
also benefits land within the boundaries of the area benefited by the project levee shall include information
pursuant to subdivision (a) with regard to the non‐project
levee.
(c) A local agency that incurs costs for the maintenance or improvement of a project or non‐project
levee under the delta levee maintenance subventions program established pursuant to Part 9 (commencing
with Section 12980) of Division 6 may submit information submitted to satisfy the requirements of that
program to meet the requirements of paragraph (3) of subdivision (a), but may do so only for that reach of
the levee included in that program.
(d)
(1) A local agency responsible for the operation and maintenance of a levee not otherwise
subject to this section may voluntarily prepare and submit to the department or the board a flood
management report for posting on the Internet Web site of the department or the board.
(2) A flood management report submitted pursuant to paragraph (1) shall be made
available on the Internet Web site of the board if the local agency is partially or wholly within the
geographical boundaries of the board's jurisdiction. Otherwise, the report shall be made available on the
Internet Web site of the department.
9141. (a) The department shall prepare and transmit to the board a report on the project levees
operated and maintained by each local agency, using information provided by the local agency pursuant to
Section 9140 and information from relevant portions of any of the following documents, as determined by
the department:
(1) Annual inspection reports on local agency maintenance prepared by the department
or the board.
(2) The State Plan of Flood Control.
(3) The flood control system status report described in Section 9120.
(4) The schedule for mapping described in Section 8612.
(5) Any correspondence, document, or information deemed relevant by the department.
(b) The department shall make the flood management report for each local agency available on the
Internet Web site of the board and shall provide the report to all of the following entities:
(1) The local agency.
(2) Any city or county within the local agency's jurisdiction.
(3) Any public library located within the local agency's jurisdiction.
(c) The report shall be completed on or before December 31, 2008, and shall be updated annually.
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9142. A local agency responsible for the operation and maintenance of a project levee may propose to
the board an upgrade of the project levee if the local agency determines that the upgrade is appropriate.
The local agency may implement that upgrade if approved by the board.
SECTION 26.

Section 9625 is added to the Water Code, to read:

9625. (a) By January 1, 2010, the department shall develop cost‐sharing formulas, as needed, for funds
made available by the Disaster Preparedness and Flood Prevention Bond Act of 2006 (Chapter 1.699
(commencing with Section 5096.800) of Division 5 of the Public Resources Code) and the Safe Drinking
Water, Water Quality and Supply, Flood Control, River and Coastal Protection Bond Act of 2006 (Division 43
(commencing with Section 75001) of the Public Resources Code) for repairs or improvements of facilities
included in the plan to determine the local share of the cost of design and construction.
(b) For qualifying projects pursuant to subdivision (a), the state' s share of the nonfederal share
shall be set at a minimum level of 50 percent.
(c) In developing cost‐share formulas, the department shall consider the ability of local
governments to pay their share of the capital costs of the project.
(d) Prior to finalizing cost‐share formulas, the department shall conduct public meetings to
consider public comments. The department shall post the draft cost‐share formula on its Internet Web site
at least 30 days before the public meetings. To the extent feasible, the department shall provide outreach
to disadvantaged communities to promote access and participation in the meetings.
SECTION 27.

Part 8 (commencing with Section 9650) is added to Division 5 of the Water Code, to read:

PART 8. PROJECT LEVEE UPGRADES
9650. (a)
(1) Commencing July 1, 2008, the allocation or expenditure of funds by the state for the
upgrade of a project levee, if that upgrade is authorized on or after July 1, 2008, that protects an area in
which more than 1,000 people reside shall be subject to a requirement that the local agency responsible for
the operation and maintenance of the project levee and any city or county protected by the project levee,
including a charter city or charter county, enter into an agreement to adopt a safety plan within two years.
If a city or county is responsible for the operation and maintenance of the project levee, the governing body
shall approve a resolution committing to the preparation of a safety plan within two years.
(2) The local entity responsible for the operation and maintenance of the project levee
shall submit a copy of the safety plan to the department and the Reclamation Board.
(b) The safety plan, at a minimum, shall include all of the following elements:
(1) A flood preparedness plan that includes storage of materials that can be used to
reinforce or protect a levee when a risk of failure exists.
(2) A levee patrol plan for high water situations.
(3) A flood‐fight plan for the period before state or federal agencies assume control over
the flood fight.
(4) An evacuation plan that includes a system for adequately warning the general public in
the event of a levee failure, and a plan for the evacuation of every affected school, residential care facility
for the elderly, and long‐term health care facility.
(5) A floodwater removal plan.
(6) A requirement, to the extent reasonable, that either of the following applies to a new
building in which the inhabitants are expected to be essential service providers:
(A) The building is located outside an area that may be flooded.
(B) The building is designed to be operable shortly after the floodwater is
removed.
(c) The safety plan shall be integrated into any other local agency emergency plan and shall be
coordinated with the state emergency plan.
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(d) This section does not require the adoption of an element of the safety plan that was adopted
previously and remains in effect.
9651. Unless the context requires otherwise, the definitions set forth in this section govern the
construction of this part.
(a) "Emergency plan" and "state emergency plan" have the meanings set forth in subdivisions (a)
and (b), respectively, of Section 8560 of the Government Code.
(b) "Essential service providers" includes, but is not limited to, hospitals, fire stations, police
stations, and jails.
(c) "Long‐term health care facility" has the same meaning as defined in Section 1418 of the Health
and Safety Code.
(d) "Project levee" means any levee that is part of the facilities of the State Plan of Flood Control.
(e) "Residential care facility for the elderly" has the same meaning as defined in Section 1569.2 of
the Health and Safety Code.
(f) "School" means a public or private preschool, elementary school, or secondary school or
institution.
(g) "State Plan of Flood Control" means the state and federal flood control works, lands, programs,
plans, policies, conditions, and mode of maintenance and operations of the Sacramento River Flood Control
Project described in Section 8350, and of flood control projects in the Sacramento River and San Joaquin
River watersheds authorized pursuant to Article 2 (commencing with Section 12648) of Chapter 2 of Part 6
of Division 6 for which the board or the department has provided the assurances of nonfederal cooperation
to the United States, and those facilities identified in Section 8361.
(h)
(1) "Upgrade of a project levee" means installing a levee underseepage control system,
increasing the height or bulk of a levee, installing a slurry wall or sheet pile into the levee, rebuilding a levee
because of internal geotechnical flaws, or adding a stability berm.
(2) Notwithstanding paragraph (1), an upgrade of a project levee does not include any
action undertaken on an emergency basis.
SECTION 28.

Section 12585.12 is added to the Water Code, to read:

12585.12.
The department and the board may participate with the federal government or local
agencies in the design of environmental enhancements associated with a federal flood control project, and
may participate in the construction of environmental enhancements associated with a federal flood control
project for which the state has authorized state participation.
SECTION 29.

Section 12878 of the Water Code is amended to read:

12878. Unless the context otherwise requires, the following definitions apply throughout this chapter:
(a) "Department" means Department of Water Resources.
(b) "Director" means the Director of Water Resources.
(c) "Board" means the State Reclamation Board.
(d) Wherever the words "board or department" or "board or director" are used together in this
chapter they shall mean board as to any project in the Sacramento or San Joaquin Valleys or on or near the
Sacramento River or the San Joaquin River or any of their tributaries, and department or director as to any
project in any other part of the state outside of the jurisdiction of the board.
(e) "Project" means any project that has been authorized pursuant to Chapter 2 (commencing with
Section 12639) or Chapter 4 (commencing with Section 12850) and concerning which assurances have been
given to the Secretary of the Army or the Secretary of Agriculture that the state or a political subdivision
thereof will operate and maintain the project works in accordance with regulations prescribed by the
federal government or any project upon which assurances have been given to the Secretary of the Army
and upon which the Corps of Engineers, United States Army, has performed work pursuant to Section 208
of Public Law 780, 83rd Congress, 2nd Session, approved September 3, 1954.
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(f) "Maintenance" means work described as maintenance by the federal regulations issued by the
Secretary of the Army, the Secretary of Agriculture, the department, or the board for any project.
(g) "Maintenance area" means described or delineated lands that are found by the board or
department to be benefited by the maintenance and operation of a particular unit of a project.
(h) "Unit" means any portion of the works of a project designated as a unit by the board or
department, other than the works prescribed in Section 8361, or works operated and maintained by the
United States.
(i) "Land" includes improvements.
(j) "Local agency" means and includes all districts or other public agencies responsible for the
operation of works of any project under Section 8370, Chapter 2 (commencing with Section 12639) or
Chapter 4 (commencing with Section 12850) or any other law of this state.
(k) "Cost of operation and maintenance" means, for the purposes of maintenance areas
established after July 31, 2004, as the result of relinquishment by a local agency pursuant to Section
12878.1 only, the cost of all maintenance, as defined in subdivision (f), and shall also include, but is not
limited to, all of the following costs:
(1) All costs incurred by the department or the board in the formation of the maintenance
area under this chapter.
(2) Any costs, if deemed appropriate by the department, to secure insurance covering
liability to others for damages arising from the maintenance activities of the department or from flooding in
the maintenance area.
(3) Any costs of defending any action brought against the state, the department, or the
board, or any employees of these entities, for damages arising from the maintenance activities of the
department or from flooding in the maintenance area.
(4) Any costs incurred in the payment of any judgment or settlement of an action against
the state, the department, or the board, or any employees of these entities, for damages arising from the
formation of the maintenance area or from any maintenance activities of the department or flooding in the
maintenance area.
SECTION 30.

Section 12878.1 of the Water Code is amended to read:

12878.1.(a) If the department determines that a unit of a project is not being operated or maintained in
accordance with the standards established by federal regulations , if the department determines that the
modification of a unit of a project that has been permitted by the board and that provides flood protection
is not being operated or maintained in accordance with the requirements established by the board or the
department, or if the governing body of a local agency obligated to operate and maintain that unit by
resolution duly adopted and filed with the department declares that it no longer desires to operate and
maintain the project unit, the department shall prepare a statement to that effect specifying in detail the
particular items of work necessary to be done in order to comply with the standards of the federal
government and the requirements of the board or the department together with an estimate of the cost
thereof for the current fiscal year and for the immediately ensuing fiscal year.
(b) Subject to subdivision (c), but notwithstanding any other provision of law, the board or the
department is not required to proceed in accordance with subdivision (a) or with the formation of a
maintenance area under this chapter if neither the board nor the department has given the nonfederal
assurances to the United States required for the project. If neither the board nor the department has given
the nonfederal assurances to the United States required for
the project, the board or department may elect to proceed with the formation if it determines that the
formation of a maintenance area is in the best interest of the state.
(c) If a local agency requests the department to form a maintenance area by resolution duly
adopted and filed with the department, the department shall estimate the cost of preparing the statement
of necessary work and the cost thereof, and all other applicable costs incurred by the department before
the formation of the maintenance area. The department shall submit that estimate to the local agency. The
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department is not required to perform any additional work to form that maintenance area until the local
agency pays the department the amount estimated pursuant to this subdivision.
SECTION 31.

Section 12878.21 of the Water Code is amended to read:

12878.21.
Upon the formation of a maintenance area, the department shall thereafter operate and
maintain the unit until such time as the maintenance area may be dissolved pursuant to this chapter. If the
board or the department forms a maintenance area for a portion of a unit of a project, any remaining
portion of the unit of a project not included in the maintenance area shall remain the responsibility of the
local agency obligated to operate and maintain that unit.
SECTION 32.

Section 12878.23 of the Water Code is amended to read:

12878.23.
(a) The board or the department may modify the boundaries of any established
maintenance area or zones within the maintenance area, the description of works to be maintained within
the maintenance area, and the determination of relative benefits within any zone, upon its own initiative or
upon petition by the governing body of the local agency formerly responsible for the operation and
maintenance of the unit or by the board of supervisors of the county in which all or a portion of the unit is
located.
(b) The board or the department may consolidate maintenance areas that share a
common boundary.
SECTION 33.
No reimbursement is required by this act pursuant to Section 6 of Article XIII B of the
California Constitution because a local agency or school district has the authority to levy service charges,
fees, or assessments sufficient to pay for the program or level of service mandated by this act, within the
meaning of Section 17556 of the Government Code. However, if the Commission on State Mandates
determines that this act contains other costs mandated by the state, reimbursement to local agencies and
school districts for those costs shall be made pursuant to Part 7 (commencing with Section 17500) of
Division 4 of Title 2 of the Government Code.
SECTION 34.
Section 3 of this bill shall only become operative if AB 156 and this bill are enacted and
become operative, AB 156 adds Section 13332.11.1 to the Government Code, and this bill is enacted last.
SECTION 35.
Section 4 of this bill shall only become operative if AB 156 and this bill are enacted and
become operative, AB 156 adds Section 5096.830 to the Public Resources Code, and this bill is enacted last.
SECTION 36.
Section 24 of this bill shall only become operative if SB 17 and this bill are enacted and
become operative, SB 17 adds Article 8 (commencing with Section 8725) to Chapter 3 of Part 4 of Division 5
of the Water Code, and this bill is enacted last.
Source: http://www.leginfo.ca.gov/index.htm l ‐ (Bill Information)
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APPENDIX G – SENATE BILL 1240
BILL NUMBER: SB 1241
BILL TEXT

CHAPTERED

CHAPTER 311
FILED WITH SECRETARY OF STATE SEPTEMBER 13, 2012
PASSED THE SENATE AUGUST 27, 2012
PASSED THE ASSEMBLY AUGUST 23, 2012
AMENDED IN ASSEMBLY JUNE 25, 2012
AMENDED IN ASSEMBLY JUNE 7, 2012
AMENDED IN SENATE MAY 29, 2012
AMENDED IN SENATE MAY 3, 2012
AMENDED IN SENATE APRIL 24, 2012
AMENDED IN SENATE APRIL 10, 2012
INTRODUCED BY Senator Kehoe
FEBRUARY 23, 2012
An act to amend Sections 65302 and 65302.5 of, and to add Sections 65040.20 and 66474.02 to, the
Government Code, and to add Section 21083.01 to the Public Resources Code, relating to land use.
LEGISLATIVE COUNSEL'S DIGEST
SB 1241, Kehoe. Land use: general plan: safety element: fire hazard impacts.
(1) The Planning and Zoning Law requires the legislative body of a city or county to adopt a
comprehensive, long‐term general plan that includes various elements, including, among others, a safety
element for the protection of the community from unreasonable risks associated with, among other things,
wildland and urban fires. The safety element includes requirements for state responsibility areas,
as defined, and very high fire hazard severity zones, as defined. This bill would revise the safety element
requirements for state responsibility areas and very high fire hazard severity zones, as specified, and
require the safety element, upon the next revision of the housing element on or after January 1, 2014, to be
reviewed and updated as necessary to address the risk of fire in state responsibility areas and very high fire
hazard severity zones, taking into account specified considerations, including, among others, the most
recent version of the Office of Planning and Research's "Fire Hazard Planning" document. The bill would
also require the office to, at the next update of its general plan guidelines, include these provisions, or a
reference to these provisions and any other materials related to fire hazards or fire safety it deems
appropriate. By imposing new duties on a city or county with regard to reviewing and updating its general
plan, the bill would impose a state‐mandated local program.
(2) The Subdivision Map Act requires the legislative body of a city or county to deny approval of a
tentative map, or a parcel map for which a tentative map was not required, unless it makes certain findings.
This bill would require the legislative body of a county to make 3 specified findings before approving a
tentative map, or a parcel map for which a tentative map was not required, for an area located in a state
responsibility area or a very high fire hazard severity zone, as defined. The bill would provide that this
provision does not supersede the requirements of local ordinances and specified regulations that provide
equivalent or more stringent minimum requirements.
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(3) The California Environmental Quality Act (CEQA) requires a lead agency to prepare and certify
the completion of an environmental impact report on a project, as defined, that it proposes to carry out or
approve that may have a significant effect on the environment, or to adopt a negative declaration if it finds
that the project will not have that effect. CEQA requires the Office of Planning and Research to prepare and
develop guidelines for the implementation of CEQA by public agencies. This bill would require the office, on
or after January 1, 2013, at the time of the next update of the guidelines for implementing CEQA, in
cooperation with the Department of Forestry and Fire Protection, to prepare, develop, and transmit to the
Secretary of the Natural Resources Agency recommended proposed changes or amendments to the initial
study checklist for the inclusion of questions related to fire hazard impacts for projects in state
responsibility areas and very high fire hazard severity zones. The bill would also require the Secretary of the
Natural Resources Agency to certify and adopt these recommended proposed changes or amendments.
(4) The California Constitution requires the state to reimburse local agencies and school districts
for certain costs mandated by the state. Statutory provisions establish procedures for making that
reimbursement. This bill would provide that no reimbursement is required by this act for a specified
reason.
THE PEOPLE OF THE STATE OF CALIFORNIA DO ENACT AS FOLLOWS:
SECTION 1.

Section 65040.20 is added to the Government Code, to read:

65040.20.
The Office of Planning and Research, when it adopts its next edition of the general plan
guidelines pursuant to Section 65040.2, shall include the provisions of, or a reference to, paragraph (3) of
subdivision (g) of Section 65302, and any other materials related to fire hazards or fire safety it deems
appropriate.
SECTION 2.

Section 65302 of the Government Code is amended to read:

65302. The general plan shall consist of a statement of development policies and shall include a diagram
or diagrams and text setting forth objectives, principles, standards, and plan proposals. The plan shall
include the following elements:
(a) A land use element that designates the proposed general distribution and general location and
extent of the uses of the land for housing, business, industry, open space, including agriculture, natural
resources, recreation, and enjoyment of scenic beauty, education, public buildings and grounds, solid and
liquid waste disposal facilities, and other categories of public and private uses of land. The location and
designation of the extent of the uses of the land for public and private uses shall consider the identification
of land and natural resources pursuant to paragraph (3) of subdivision (d). The land use element shall
include a statement of the standards of population density and building intensity recommended for the
various districts and other territory covered by the plan. The land use element shall identify and annually
review those areas covered by the plan that are subject to flooding 91 identified by flood plain mapping
prepared by the Federal Emergency Management Agency (FEMA) or the Department of Water Resources.
The land use element shall also do both of the following:
(1) Designate in a land use category that provides for timber production those parcels of
real property zoned for timberland production pursuant to the California Timberland Productivity Act of
1982 (Chapter 6.7 (commencing with Section 51100) of Part 1 of Division 1 of Title 5).
(2) Consider the impact of new growth on military readiness activities carried out on
military bases, installations, and operating and training areas, when proposing zoning ordinances or
designating land uses covered by the general plan for land, or other territory adjacent to military facilities,
or underlying designated military aviation routes and airspace.
(A) In determining the impact of new growth on military readiness activities,
information provided by military facilities shall be considered. Cities and counties shall address military
impacts based on information from the military and other sources.
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(B) The following definitions govern this paragraph:
(i) “Military readiness activities” mean all of the following:
(I) Training, support, and operations that prepare the men and women
of the military for combat.
(II) Operation, maintenance, and security of any military installation.
(III) Testing of military equipment, vehicles, weapons, and sensors for
proper operation or suitability for combat use.
(ii) “Military installation” means a base, camp, post, station, yard,
center, homeport facility for any ship, or other activity under the jurisdiction of the United States
Department of Defense as defined in paragraph (1) of subsection (e) of Section 2687 of Title 10 of the
United States Code.
(b)
(1) A circulation element consisting of the general location and extent of existing and
proposed major thoroughfares, transportation routes, terminals, any military airports and ports, and other
local public utilities and facilities, all correlated with the land use element of the plan.
(2)
(A) Commencing January 1, 2011, upon any substantive revision of the circulation
element, the legislative body shall modify the circulation element to plan for a balanced, multimodal
transportation network that meets the needs of all users of streets, roads, and highways for safe and
convenient travel in a manner that is suitable to the rural, suburban, or urban context of the general plan.
(B) For purposes of this paragraph, “users of streets, roads, and highways” mean
bicyclists, children, persons with disabilities, motorists, movers of commercial goods, pedestrians, users of
public transportation, and seniors.
(c) A housing element as provided in Article 10.6 (commencing with Section 65580).
(d)
(1) A conservation element for the conservation, development, and utilization of natural
resources including water and its hydraulic force, forests, soils, rivers and other waters, harbors, fisheries,
wildlife, minerals, and other natural resources. The conservation element shall consider the effect of
development within the jurisdiction, as described in the land use element, on natural resources located on
public lands, including military installations. That portion of the conservation element including waters shall
be developed in coordination with any countywide water agency and with all district and city agencies,
including flood management, water conservation, or groundwater agencies that have developed, served,
controlled, managed, or conserved water of any type for any purpose in the county or city for which the
plan is prepared. Coordination shall include the discussion and evaluation of any water supply and demand
information described in Section 65352.5, if that information has been submitted by the water agency to
the city or county.
(2) The conservation element may also cover all of the following:
(A) The reclamation of land and waters.
(B) Prevention and control of the pollution of streams and other waters.
(C) Regulation of the use of land in stream channels and other areas required for
the accomplishment of the conservation plan.
(D) Prevention, control, and correction of the erosion of soils, beaches, and
shores.
(E) Protection of watersheds.
(F) The location, quantity and quality of the rock, sand, and gravel resources.
(3) Upon the next revision of the housing element on or after January 1,2009, the
conservation element shall identify rivers, creeks, streams, flood corridors, riparian habitats, and land that
may accommodate floodwater for purposes of groundwater recharge and stormwater management.
(e) An open‐space element as provided in Article 10.5 (commencing with Section 65560).
(f)
(1) A noise element that shall identify and appraise noise problems in the community. The
noise element shall recognize the guidelines established by the Office of Noise Control and shall analyze
and quantify, to the extent practicable, as determined by the legislative body, current and projected noise
levels for all of the following sources:
(A) Highways and freeways.
(B) Primary arterials and major local streets.
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(C) Passenger and freight online railroad operations and ground rapid transit
systems.
(D) Commercial, general aviation, heliport, helistop, and military airport
operations, aircraft overflights, jet engine test stands, and all other ground facilities and maintenance
functions related to airport operation.
(E) Local industrial plants, including, but not limited to, railroad classification
yards.
(F) Other ground stationary noise sources, including, but not limited to, military
installations, identified by local agencies as contributing to the community noise environment.
(2) Noise contours shall be shown for all of these sources and stated in terms of
community noise equivalent level (CNEL) or day‐night average level (Ldn). The noise contours shall be
prepared on the basis of noise monitoring or following generally accepted noise modeling techniques for
the various sources identified in paragraphs (1) to (6), inclusive.
(3) The noise contours shall be used as a guide for establishing a pattern of land uses in
the land use element that minimizes the exposure of community residents to excessive noise.
(4) The noise element shall include implementation measures and possible solutions that
address existing and foreseeable noise problems, if any. The adopted noise element shall serve as a
guideline for compliance with the state’s noise insulation standards.
(g)
(1) A safety element for the protection of the community from any unreasonable risks
associated with the effects of seismically induced surface rupture, ground shaking, ground failure, tsunami,
seiche, and dam failure; slope instability leading to mudslides and landslides; subsidence; liquefaction; and
other seismic hazards identified pursuant to Chapter 7.8(commencing with Section 2690) of Division 2 of
the Public Resources Code, and other geologic hazards known to the legislative body; flooding;
and wildland and urban fires. The safety element shall include mapping of known seismic and other
geologic hazards. It shall also address evacuation routes, military installations, peak load water supply
requirements, and minimum road widths and clearances around structures, as those items relate to
identified fire and geologic hazards.
(2) The safety element, upon the next revision of the housing element on or after January
1, 2009, shall also do the following:
(A) Identify information regarding flood hazards, including, but not limited to, the
following:
(i) Flood hazard zones. As used in this subdivision, “flood hazard zone”
means an area subject to flooding that is delineated as either a special hazard area or an area of moderate
or minimal hazard on an official flood insurance rate map issued by the Federal Emergency Management
Agency (FEMA). The identification of a flood hazard zone does not imply that areas outside the flood hazard
zones or uses permitted within flood hazard zones will be free from flooding or flood damage.
(ii) National Flood Insurance Program maps published by FEMA.
(iii) Information about flood hazards that is available from the United
States Army Corps of Engineers.
(iv) Designated floodway maps that are available from the Central Valley
Flood Protection Board.
(v) Dam failure inundation maps prepared pursuant to Section 8589.5
that are available from the California Emergency Management Agency.
(vi) Awareness Floodplain Mapping Program maps and 200‐year flood
plain maps that are or may be available from, or accepted by, the Department of Water Resources.
(vii) Maps of levee protection zones.
(viii) Areas subject to inundation in the event of the failure of project or
non‐project levees or floodwalls.
(ix) Historical data on flooding, including locally prepared maps of areas
that are subject to flooding, areas that are vulnerable to flooding after wildfires, and sites that have been
repeatedly damaged by flooding.
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(x) Existing and planned development in flood hazard zones, including
structures, roads, utilities, and essential public facilities.
(xi) Local, state, and federal agencies with responsibility for flood
protection, including special districts and local offices of emergency services.
(B) Establish a set of comprehensive goals, policies, and objectives based on the
information identified pursuant to subparagraph (A), for the protection of the community from the
unreasonable risks of flooding, including, but not limited to:
(i) Avoiding or minimizing the risks of flooding to new development.
(ii) Evaluating whether new development should be located in flood
hazard zones, and identifying construction methods or other methods to minimize damage if new
development is located in flood hazard zones.
(iii) Maintaining the structural and operational integrity of essential
public facilities during flooding.
(iv) Locating, when feasible, new essential public facilities outside of
flood hazard zones, including hospitals and health care facilities, emergency shelters, fire stations,
emergency command centers, and emergency communications facilities or identifying construction
methods or other methods to minimize damage if these facilities are located in flood hazard zones.
(v) Establishing cooperative working relationships among public
agencies with responsibility for flood protection.
(C) Establish a set of feasible implementation measures designed to carry out the
goals, policies, and objectives established pursuant to subparagraph (B).
(3) Upon the next revision of the housing element on or after January 1, 2014, the safety
element shall be reviewed and updated as necessary to address the risk of fire for land classified as state
responsibility areas, as defined in Section 4102 of the Public Resources Code, and land classified as very
high fire hazard severity zones, as defined in Section 51177. This review shall consider the advice included
in the Office of Planning and Research’s most recent publication of “Fire Hazard Planning, General Technical
Advice Series” and shall also include all of the following:
(A) Information regarding fire hazards, including, but not limited to, all of the
following:
(i) Fire hazard severity zone maps available from the Department of
Forestry and Fire Protection.
(ii) Any historical data on wildfires available from local agencies or a
reference to where the data can be found.
(iii) Information about wildfire hazard areas that may be available from
the United States Geological Survey.
(iv) General location and distribution of existing and planned uses of
land in very high fire hazard severity zones and in state responsibility areas, including structures, roads,
utilities, and essential public facilities. The location and distribution of planned uses of land shall not require
defensible space compliance measures required by state law or local ordinance to occur on publicly owned
lands or open space designations of homeowner associations.
(v) Local, state, and federal agencies with responsibility for fire
protection, including special districts and local offices of emergency services.
(B) A set of goals, policies, and objectives based on the information identified
pursuant to subparagraph (A) for the protection of the community from the unreasonable risk of wildfire.
(C) A set of feasible implementation measures designed to carry out the goals, policies, and objectives
based on the information identified pursuant to subparagraph (B) including, but not limited to, all of the
following:
(i) Avoiding or minimizing the wildfire hazards associated with new uses
of land.
(ii) Locating, when feasible, new essential public facilities outside of high
fire risk areas, including, but not limited to, hospitals and health care facilities, emergency shelters,
emergency command centers, and emergency communications facilities, or identifying construction
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methods or other methods to minimize damage if these facilities are located in a state responsibility area or
very high fire hazard severity zone.
(iii) Designing adequate infrastructure if a new development is located
in a state responsibility area or in a very high fire hazard severity zone, including safe access for emergency
response vehicles, visible street signs, and water supplies for structural fire suppression.
(iv) Working cooperatively with public agencies with responsibility for
fire protection.
(D) If a city or county has adopted a fire safety plan or document separate from
the general plan, an attachment of, or reference to, a city or county’s adopted fire safety plan or document
that fulfills commensurate goals and objectives and contains information required pursuant to this
paragraph.
(4) After the initial revision of the safety element pursuant to paragraphs (2) and (3), upon
each revision of the housing element, the planning agency shall review and, if necessary, revise the safety
element to identify new information that was not available during the previous revision of the safety
element.
(5) Cities and counties that have flood plain management ordinances that have been
approved by FEMA that substantially comply with this section, or have substantially equivalent provisions to
this subdivision in their general plans, may use that information in the safety element to comply with this
subdivision, and shall summarize and incorporate by reference into the safety element the other general
plan provisions or the flood plain ordinance, specifically showing how each requirement of this subdivision
has been met.
(6) Prior to the periodic review of its general plan and prior to preparing or revising its
safety element, each city and county shall consult the California Geological Survey of the Department of
Conservation, the Central Valley Flood Protection Board, if the city or county is located within the
boundaries of the Sacramento and San Joaquin Drainage District, as set forth in Section 8501 of the Water
Code, and the California Emergency Management Agency for the purpose of including information known
by and available to the department, the agency, and the board required by this subdivision.
(7) To the extent that a county’s safety element is sufficiently detailed and contains
appropriate policies and programs for adoption by a city, a city may adopt that portion of the county’s
safety element that pertains to the city’s planning area in satisfaction of the requirement imposed by this
subdivision.
SECTION 3.

Section 65302.5 of the Government Code is amended to read:

65302.5. (a) At least 45 days prior to adoption or amendment of the safety element, each county and city
shall submit to the California Geological Survey of the Department of Conservation one copy of a draft of
the safety element or amendment and any technical studies used for developing the safety element. The
division may review drafts submitted to it to determine whether they incorporate known seismic and other
geologic hazard information, and report its findings to the planning agency within 30 days of receipt of the
draft of the safety element or amendment pursuant to this subdivision. The legislative body shall consider
the division’s findings prior to final adoption of the safety element or amendment unless the division’s
findings are not available within the above prescribed time limits or unless the division has indicated to the
city or county that the division will not review the safety element. If the division’s findings are not available
within those prescribed time limits, the legislative body may take the division’s findings into consideration
at the time it considers future amendments to the safety element. Each county and city shall provide the
division with a copy of its adopted safety element or amendments. The division may review adopted safety
elements or amendments and report its findings. All findings made by the division shall be advisory to the
planning agency and legislative body.
(b)
(1) The draft element of or draft amendment to the safety element of a county or a city’s
general plan shall be submitted to the State Board of Forestry and Fire Protection and to every local agency
that provides fire protection to territory in the city or county at least 90 days prior to either of the
following:
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(A) The adoption or amendment to the safety element of its general plan for
each county that contains state responsibility areas.
(B) The adoption or amendment to the safety element of its general plan for
each city or county that contains a very high fire hazard severity zone as defined pursuant to subdivision (b)
of Section 51177.
(2) A county that contains state responsibility areas and a city or county that contains a
very high fire hazard severity zone as defined pursuant to subdivision (b) of Section 51177 shall submit for
review the safety element of its general plan to the State Board of Forestry and Fire Protection and every
local agency that provides fire protection to territory in the city or county in accordance with the following
dates, as specified, unless the local government submitted the element within five years prior to that date:
(A) Local governments within the regional jurisdiction of the San Diego
Association of Governments: December 31, 2010.
(B) Local governments within the regional jurisdiction of the Southern California
Association of Governments: December 31, 2011.
(C) Local governments within the regional jurisdiction of the Association of Bay
Area Governments: December 31, 2012.
(D) Local governments within the regional jurisdiction of the Council of Fresno
County Governments, the Kern County Council of Governments, and the Sacramento Area Council of
Governments: June 30, 2013.
(E) Local governments within the regional jurisdiction of the Association of
Monterey Bay Area Governments: December 31, 2014.
(F) All other local governments: December 31, 2015.
(3) The State Board of Forestry and Fire Protection shall, and a local agency may, review
the draft or an existing safety element and recommend changes to the planning agency within 60 days of its
receipt regarding both of the following:
(A) Uses of land and policies in state responsibility areas and very high fire hazard
severity zones that will protect life, property, and natural resources from unreasonable risks associated
with wildland fires.
(B) Methods and strategies for wildland fire risk reduction and prevention within
state responsibility areas and very high fire hazard severity zones.
(4) Prior to the adoption of its draft element or draft amendment, the board of supervisors of the county or
the city council of a city shall consider the recommendations, if any, made by the State Board of Forestry
and Fire Protection and any local agency that provides fire protection to territory in the city or county. If the
board of supervisors or city council determines not to accept all or some of the recommendations, if any,
made by the State Board of Forestry and Fire Protection or local agency, the board of supervisors or city
council shall communicate in writing to the State Board of Forestry and Fire Protection or the local agency,
its reasons for not accepting the recommendations.
(5) If the State Board of Forestry and Fire Protection’s or local agency’s recommendations are not available
within the time limits required by this section, the board of supervisors or city council may act without
those recommendations. The board of supervisors or city council shall take the recommendations into
consideration the next time it considers amendments to the safety element.
SECTION 4.

Section 66474.02 is added to the Government Code, to read:

66474.02.(a) Before approving a tentative map, or a parcel map for which a tentative map was not
required, for an area located in a state responsibility area or a very high fire hazard severity zone, as both
are defined in Section 51177, a legislative body of a county shall make the following three findings:
(1) A finding supported by substantial evidence in the record that the design and location
of each lot in the subdivision, and the subdivision as a whole, are consistent with any applicable regulations
adopted by the State Board of Forestry and Fire Protection pursuant to Sections 4290 and 4291 of the
Public Resources Code.
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(2) A finding supported by substantial evidence in the record that structural fire
protection and suppression services will be available for the subdivision through any of the following
entities:
(A) A county, city, special district, political subdivision of the state, or another
entity organized solely to provide fire protection services that is monitored and funded by a county or other
public entity.
(B) The Department of Forestry and Fire Protection by contract entered into
pursuant to Section 4133, 4142, or 4144 of the Public Resources Code.
(3) A finding that to the extent practicable, ingress and egress for the subdivision meets
the regulations regarding road standards for fire equipment access adopted pursuant to Section 4290 of the
Public Resources Code and any applicable local ordinance.
(b) This section shall not supersede regulations established by the State Board of Forestry and Fire
Protection or local ordinances that provide equivalent or more stringent minimum requirements than those
contained within this section.
SECTION 5.

Section 21083.01 is added to the Public Resources Code, to read:

21083.01.(a) On or after January 1, 2013, at the time of the next review of the guidelines prepared and
developed to implement this division pursuant to subdivision (f) of Section 21083, the Office of Planning
and Research, in cooperation with the Department of Forestry and Fire Protection, shall prepare, develop,
and transmit to the Secretary of the Natural Resources Agency recommended proposed changes or
amendments to the initial study checklist of the guidelines implementing this division for the inclusion of
questions related to fire hazard impacts for projects located on lands classified as state responsibility areas,
as defined in Section 4102, and on lands classified as very high fire hazard severity zones, as defined in
subdivision (i) of Section 51177 of the Government Code.
(b) Upon receipt and review, the Secretary of the Natural Resources Agency shall certify and
adopt the recommended proposed changes or amendments prepared and developed by the Office of
Planning and Research pursuant to subdivision (a).
SECTION 6.
No reimbursement is required by this act pursuant to Section 6 of Article XIII B of the
California Constitution because a local agency or school district has the authority to levy service charges,
fees, or assessments sufficient to pay for the program or level of service mandated by this act, within the
meaning of Section 17556 of the Government Code.
Source: http://www.leginfo.ca.gov/index.html ‐ (Bill Information)
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APPENDIX H – SENATE BILL 1278
BILL NUMBER: SB 1278 CHAPTERED
BILL TEXT
CHAPTER 553
FILED WITH SECRETARY OF STATE SEPTEMBER 25, 2012
APPROVED BY GOVERNOR SEPTEMBER 25, 2012
PASSED THE SENATE AUGUST 23, 2012
PASSED THE ASSEMBLY AUGUST 22, 2012
AMENDED IN ASSEMBLY AUGUST 20, 2012
AMENDED IN ASSEMBLY JUNE 12, 2012
AMENDED IN SENATE MAY 29, 2012
AMENDED IN SENATE MAY 1, 2012
AMENDED IN SENATE APRIL 19, 2012
AMENDED IN SENATE MARCH 29, 2012
INTRODUCED BY Senator Wolk
FEBRUARY 23, 2012
An act to amend Sections 65007, 65302.9, 65860.1, and 65865.5 of the Government Code, and to amend
Section 9610 of the Water Code, relating to land use.
LEGISLATIVE COUNSEL'S DIGEST
SB 1278, Wolk. Planning and zoning: flood protection: Sacramento‐San Joaquin Valley.
(1) Existing law requires each city and county within the Sacramento‐San Joaquin Valley to amend
its general plan, as specified, within 24 months of the adoption of the Central Valley Flood Protection Plan
by the Central Valley Flood Protection Board. Existing law requires the Central Valley Flood Protection
Board, the Department of Water Resources, and local flood agencies to collaborate with cities or counties
by providing the cities and counties with information and other technical assistance to assist with
complying with these requirements. This bill would instead require each city and county to amend its
general plan, as specified, within 24 months of July 2, 2013.
(2) Existing law prohibits a city or county within the Sacramento‐San Joaquin Valley from entering
into a development agreement for property that is located in a flood hazard zone unless the city or county
makes specified findings, including, among others, that certain conditions have been imposed by the city or
county.
This bill would additionally authorize a city or county to make a finding that the property in an
undetermined risk area, as defined, has met the urban level of flood protection, as specified.
(3) Existing law requires the Department of Water Resources to develop preliminary maps for the
100‐ and 200‐year flood plains protected by project levees, as specified, and to provide the preliminary
maps to cities and counties within the Sacramento‐San Joaquin Valley.
This bill would additionally require the department, on or before July 2, 2013, to release floodplain maps, as
specified, and the available data as to the water surface elevation of flooding in urban areas, as specified.
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The bill would provide that the department's issuance of floodplain maps are not subject to, among other
things, the California Environmental Quality Act and the California Endangered Species Act. This bill would
provide that the state or any state agency is not liable for any claim based upon the exercise or
performance of a discretionary or ministerial function or duty pursuant to these provisions, as specified.
THE PEOPLE OF THE STATE OF CALIFORNIA DO ENACT AS FOLLOWS:
SECTION 1. Section 65007 of the Government Code is amended to read:
65007. As used in this title, the following terms have the following meanings, unless the context requires
otherwise:
(a) "Adequate progress" means all of the following:
(1) The total project scope, schedule, and cost of the completed flood protection system
have been developed to meet the appropriate standard of protection.
(2)
(A) Revenues that are sufficient to fund each year of the project schedule
developed in paragraph (1) have been identified and, in any given year and consistent with that schedule, at
least 90 percent of the revenues scheduled to be received by that year have been appropriated and are
currently being expended.
(B) Notwithstanding subparagraph (A), for any year in which state funding is not
appropriated consistent with an agreement between a state agency and a local flood management agency,
the Central Valley Flood Protection Board may find that the local flood management agency is making
adequate progress in working toward the completion of the flood protection system.
(3) Critical features of the flood protection system are under construction, and each
critical feature is progressing as indicated by the actual expenditure of the construction budget funds.
(4) The city or county has not been responsible for a significant delay in the completion of
the system.
(5) The local flood management agency shall provide the Department of Water Resources
and the Central Valley Flood Protection Board with the information specified in this subdivision sufficient to
determine substantial completion of the required flood protection. The local flood
management agency shall annually report to the Central Valley Flood Protection Board on the efforts in
working toward completion of the flood protection system.
(b) "Central Valley Flood Protection Plan" has the same meaning as that set forth in Section 9612
of the Water Code.
(c) "Developed area" has the same meaning as that set forth in Section 59.1 of Title 44 of the Code
of Federal Regulations.
(d) "Flood hazard zone" means an area subject to flooding that is delineated as either a special
hazard area or an area of moderate hazard on an official flood insurance rate map issued by the Federal
Emergency Management Agency. The identification of flood hazard zones does not imply that areas outside
the flood hazard zones, or uses permitted within flood hazard zones, will be free from flooding or flood
damage.
(e) "National Federal Emergency Management Agency standard of flood protection" means the
level of flood protection that is necessary to withstand flooding that has a 1‐in‐100 chance of occurring in
any given year using criteria developed by the Federal Emergency Management Agency for application in
the National Flood Insurance Program.
(f) "Nonurbanized area" means a developed area or an area outside a developed area in which
there are fewer than 10,000 residents that is not an urbanizing area.
(g) "Project levee" means any levee that is part of the facilities of the State Plan of Flood Control.
(h) "Sacramento‐San Joaquin Valley" means lands in the bed or along or near the banks of the
Sacramento River or San Joaquin River, or their tributaries or connected therewith, or upon any land
adjacent thereto, or within the overflow basins thereof, or upon land susceptible to overflow therefrom.
The Sacramento‐San Joaquin Valley does not include lands lying within the Tulare Lake basin, including the
Kings River.
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(i) "State Plan of Flood Control" has the same meaning as that set forth in subdivision (j) of Section
5096.805 of the Public Resources
Code.
(j) "Tulare Lake basin" means the Tulare Lake Hydrologic Region as defined in the California Water
Plan Update 2009, prepared by the Department of Water Resources pursuant to Chapter 1 (commencing
with Section 10004) of Part 1.5 of Division 6 of the Water Code.
(k) "Undetermined risk area" means an urban or urbanizing area within a moderate flood hazard
zone, as delineated on an official flood insurance rate map issued by the Federal Emergency Management
Agency, which has not been determined to have an urban level of protection.
(l) "Urban area" means a developed area in which there are 10,000 residents or more.
(m) "Urbanizing area" means a developed area or an area outside a developed area that is planned
or anticipated to have 10,000 residents or more within the next 10 years.
(n) "Urban level of flood protection" means the level of protection that is necessary to withstand
flooding from a leveed riverine system that has a 1‐in‐200 chance of occurring in any given year using
criteria consistent with, or developed by, the Department of Water Resources. "Urban level of flood
protection" shall not mean shallow flooding or flooding from local drainage that meets the criteria of the
national Federal Emergency Management Agency standard of flood protection.
SECTION 2.

Section 65302.9 of the Government Code is amended to read:

65302.9.(a) Within 24 months of July 2, 2013, each city and county within the Sacramento‐San Joaquin
Valley shall amend its general plan to contain all of the following:
(1)
(A) The data and analysis contained in the Central Valley Flood Protection Plan
pursuant to Section 9612 of the Water Code, including, but not limited to, the locations of the facilities of
the State Plan of Flood Control and the locations of the real property protected by those facilities.
(B) The locations of flood hazard zones, including, but not limited to, locations
mapped by the Federal Emergency Management Agency Flood Insurance Rate Map or the Flood Hazard
Boundary Map, locations that participate in the National Flood Insurance Program, locations of
undetermined risk areas, and locations mapped by a local flood agency or flood district.
(2) Goals, policies, and objectives, based on the data and analysis identified pursuant to
paragraph (1), for the protection of lives and property that will reduce the risk of flood damage.
(3) Feasible implementation measures designed to carry out the goals, policies, and
objectives established pursuant to paragraph (2).
(b) An undetermined risk area shall be presumed to be at risk during flooding that has a 1‐in‐200
chance of occurring in any given year unless deemed otherwise by the State Plan of Flood Control, an
official National Flood Insurance Program rate map issued by the Federal Emergency Management Agency,
or a finding made by a city or county based on a determination of substantial evidence by a local flood
agency.
(c) To assist each city or county in complying with this section, the Central Valley Flood Protection
Board, the Department of Water Resources, and local flood agencies shall collaborate with cities or counties
by providing them with information and other technical assistance.
(d) In implementing this section, each city and county, both general law and charter, within the
Sacramento‐San Joaquin Valley, shall comply with this article, including, but not limited to, Sections
65300.5, 65300.7, 65300.9, and 65301.
(e) Notwithstanding any other law, this section shall apply to all cities, including charter cities, and
counties within the Sacramento‐San Joaquin Valley. The Legislature finds and declares that flood protection
in the Sacramento and San Joaquin Rivers drainage areas is a matter of statewide concern and not a
municipal affair as that term is used in Section 5 of Article XI of the California Constitution.
(f) This section shall not be construed to limit or remove any liability of a city or county prior to the
amendment of the general plan except as provided in Section 8307 of the Water Code.
SECTION 3.

2013 SHMP

Section 65860.1 of the Government Code is amended to read:

APPENDIX H‐ 3

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
APPENDICES

65860.1. (a) Not more than 12 months after the amendment of its general plan pursuant to Section
65302.9, each city and county within the Sacramento‐San Joaquin Valley shall amend its zoning ordinance
so that it is consistent with the general plan, as amended.
(b) Notwithstanding any other law, this section shall apply to all cities, including charter cities, and
counties within the Sacramento‐San Joaquin Valley. The Legislature finds and declares that flood protection
in the Sacramento and San Joaquin Rivers drainage areas is a matter of statewide concern and not a
municipal affair as that term is used in Section 5 of Article XI of the California Constitution.
(c) This section shall not be construed to limit or remove any liability of a city or county prior to the
amendment of the zoning ordinance except as provided in Section 8307 of the Water Code.
SECTION 4.

Section 65865.5 of the Government Code is amended to read:

65865.5.(a) Notwithstanding any other law, after the amendments required by Sections 65302.9 and
65860.1 have become effective, the legislative body of a city or county within the Sacramento‐San Joaquin
Valley shall not enter into a development agreement for property that is located within a flood hazard zone
unless the city or county finds, based on substantial evidence in the record, one of the following:
(1) The facilities of the State Plan of Flood Control or other flood management facilities
protect the property to the urban level of flood protection in urban and urbanizing areas or the national
Federal Emergency Management Agency standard of flood protection in nonurbanized areas.
(2) The city or county has imposed conditions on the development agreement that will
protect the property to the urban level of flood protection in urban and urbanizing areas or the national
Federal Emergency Management Agency standard of flood protection in nonurbanized areas.
(3) The local flood management agency has made adequate progress on the construction
of a flood protection system that will result in flood protection equal to or greater than the urban level of
flood protection in urban or urbanizing areas or the national Federal Emergency Management Agency
standard of flood protection in nonurbanized areas for property located within a flood hazard zone,
intended to be protected by the system. For urban and urbanizing areas protected by project levees, the
urban level of flood protection shall be achieved by 2025.
(4) The property in an undetermined risk area has met the urban level of flood protection
based on substantial evidence in the record.
(b) The effective date of amendments referred to in this section shall be the date upon which the
statutes of limitation specified in subdivision (c) of Section 65009 have run or, if the amendments and any
associated environmental documents are challenged in court, the validity of the amendments and any
associated environmental documents has been upheld in a final decision.
(c) This section does not change or diminish existing requirements of local flood plain management
laws, ordinances, resolutions, or regulations necessary to local agency participation in the national flood
insurance program.
SECTION 5.

Section 9610 of the Water Code is amended to read:

9610. (a)
(1) By July 1, 2008, the department shall develop preliminary maps for the 100‐ and 200‐
year flood plains protected by project levees. The 100‐year flood plain maps shall be prepared using criteria
developed or accepted by the Federal Emergency Management Agency (FEMA).
(2) The department shall use available information from the 2002 Sacramento and San
Joaquin River Basins Comprehensive Study, preliminary and regulatory FEMA flood insurance rate maps,
recent flood plain studies, and other sources to compile preliminary maps.
(3) The department shall provide the preliminary maps to cities and counties within the
Sacramento‐San Joaquin Valley for use as best available information relating to flood protection.
(4) The department shall post this information on the board's Internet Web site and may
periodically update the maps as necessary.
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(b) By July 1, 2008, the department shall give notice to cities in the Sacramento‐San Joaquin Valley
outside areas protected by project levees regarding maps and other information as to flood risks available
from the Federal Emergency Management Agency or another federal, state, or local agency.
(c) On or before December 31, 2010, the department shall prepare a status report on the progress
and development of the Central Valley Flood Protection Plan pursuant to Section 9612. The department
shall post this information on the board's Internet Web site, and make it available to the public.
(d)
(1) On or before July 2, 2013, and for the purpose of providing information to cities and
counties necessary for their determinations relating to level of flood protection, the department shall
release flood plain maps that identify at a minimum the facilities of the State Plan of Flood Control and the
available data as to the water surface elevation of flooding in urban areas in the event of the failure of the
facilities of the State Plan of Flood Control during flooding that has a 1‐in‐200 chance of occurring in any
given year.
(2) Concurrent with the release of these maps and for the purpose of assisting local
agencies in determining their level or flood protection, the department shall make available levee reliability
data for the facilities of the State Plan of Flood Control identified in the maps.
(e) The department's issuance of flood plain maps shall not be subject to any of the following:
(1) The review and approval of the Office of Administrative Law or to any other
requirements of Chapter 3.5 (commencing with Section 11340) of Part 1 of Division 3 of Title 2 of the
Government Code.
(2) The California Environmental Quality Act or any other requirement of Division 13
(commencing with Section 21000) of the Public Resources Code.
(3) The California Endangered Species Act or any other requirement of Chapter 1.5
(commencing with Section 2050) of Division 3 of the Fish and Game Code.
(f) The state, or any state agency, shall not be liable for any claim based upon the exercise or
performance of a discretionary or ministerial function or duty on the part of a state agency or a state
employee or officer in carrying out this section.
Source: http://www.leginfo.ca.gov/index.html ‐ (Bill Information)
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APPENDIX I ‐ ASSEMBLY BILL 1965
BILL NUMBER: AB 1965
BILL TEXT

CHAPTERED

CHAPTER 554
FILED WITH SECRETARY OF STATE SEPTEMBER 25, 2012
APPROVED BY GOVERNOR SEPTEMBER 25, 2012
PASSED THE SENATE AUGUST 31, 2012
PASSED THE ASSEMBLY AUGUST 31, 2012
AMENDED IN SENATE AUGUST 29, 2012
AMENDED IN SENATE AUGUST 6, 2012
AMENDED IN ASSEMBLY APRIL 24, 2012
AMENDED IN ASSEMBLY APRIL 9, 2012
INTRODUCED BY Assembly Member Pan
(Principal coauthor: Senator Wolk)
FEBRUARY 23, 2012
An act to amend Section 65007 of the Government Code, and to amend Section 9610 of the Water Code,
relating to land use.
LEGISLATIVE COUNSEL'S DIGEST
AB 1965, Pan. Land use.
Existing law requires the Department of Water Resources to develop preliminary maps for the 100‐ and
200‐year flood plains protected by project levees, as specified, and to provide the preliminary maps to cities
and counties within the Sacramento‐San Joaquin Valley
This bill would additionally require the department, on or before July 2, 2013, to release floodplain maps, as
specified, and the available data as to the water surface elevation of flooding in urban areas, as specified.
The bill would provide that the department's issuance of floodplain maps are not subject to the review and
approval of the Office of Administrative Law, as specified. The bill would provide that the state or any state
agency is not liable for any claim based upon the reasonable exercise or performance of a discretionary or
ministerial function or duty pursuant to this provision. The bill would incorporate additional changes
pursuant to SB 1278, as specified.
This bill would become operative only if SB 1278 is enacted and takes effect on or before January 1, 2013,
and this bill is enacted last.
THE PEOPLE OF THE STATE OF CALIFORNIA DO ENACT AS FOLLOWS:
SECTION 1.

Section 65007 of the Government Code is amended to read:

65007. As used in this title, the following terms have the following meanings, unless the context requires
otherwise:
(a) "Adequate progress" means all of the following:
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(1) The total project scope, schedule, and cost of the completed flood protection system
have been developed to meet the appropriate standard of protection.
(2)
(A) Revenues that are sufficient to fund each year of the project schedule
developed in paragraph (1) have been identified and, in any given year and consistent with that schedule, at
least 90 percent of the revenues scheduled to be received by that year have been appropriated and are
currently being expended.
(B) Notwithstanding subparagraph (A), for any year in which state funding is not
appropriated consistent with an agreement between a state agency and a local flood management agency,
the Central Valley Flood Protection Board may find that the local flood management agency is making
adequate progress in working toward the completion of the flood protection system.
(3) Critical features of the flood protection system are under construction, and each
critical feature is progressing as indicated by the actual expenditure of the construction budget funds.
(4) The city or county has not been responsible for a significant delay in the completion of
the system.
(5) The local flood management agency shall provide the Department of Water Resources
and the Central Valley Flood Protection Board with the information specified in this subdivision sufficient to
determine substantial completion of the required flood protection. The local flood management agency
shall annually report to the Central Valley Flood Protection Board on the efforts in working toward
completion of the flood protection system.
(b) "Central Valley Flood Protection Plan" has the same meaning as that set forth in Section 9612
of the Water Code.
(c) "Developed area" has the same meaning as that set forth in Section 59.1 of Title 44 of the Code
of Federal Regulations.
(d) "Flood hazard zone" means an area subject to flooding that is delineated as either a special
hazard area or an area of moderate hazard on an official flood insurance rate map issued by the Federal
Emergency Management Agency. The identification of flood hazard zones does not imply that areas outside
the flood hazard zones, or uses permitted within flood hazard zones, will be free from flooding or flood
damage.
(e) "National Federal Emergency Management Agency standard of flood protection" means the
level of flood protection that is necessary to withstand flooding that has a 1‐in‐100 chance of occurring in
any given year using criteria developed by the Federal Emergency Management Agency for application in
the National Flood Insurance Program.
(f) "Nonurbanized area" means a developed area or an area outside a developed area in which
there are fewer than 10,000 residents that is not an urbanizing area.
(g) "Project levee" means any levee that is part of the facilities of the State Plan of Flood Control.
(h) "Sacramento‐San Joaquin Valley" means lands in the bed or along or near the banks of the
Sacramento River or San Joaquin River, or their tributaries or connected therewith, or upon any land
adjacent thereto, or within the overflow basins thereof, or upon land susceptible to overflow therefrom.
The Sacramento‐San Joaquin Valley does not include lands lying within the Tulare Lake basin, including the
Kings River.
(i) "State Plan of Flood Control" has the same meaning as that set forth in subdivision (j) of Section
5096.805 of the Public Resources Code.
(j) "Tulare Lake basin" means the Tulare Lake Hydrologic Region as defined in the California Water
Plan Update 2009, prepared by the Department of Water Resources pursuant to Chapter 1 (commencing
with Section 10004) of Part 1.5 of Division 6 of the Water Code.
(k) "Undetermined risk area" means an urban or urbanizing area within a moderate flood hazard
zone, as delineated on an official flood insurance rate map issued by the Federal Emergency Management
Agency, which has not been determined to have an urban level of protection.
(l) "Urban area" means a developed area in which there are 10,000 residents or more.
(m) "Urbanizing area" means a developed area or an area outside a developed area that is planned
or anticipated to have 10,000 residents or more within the next 10 years.
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(n) "Urban level of flood protection" means the level of protection that is necessary to withstand
flooding that has a 1‐in‐200 chance of occurring in any given year using criteria consistent with, or
developed by, the Department of Water Resources. "Urban level of flood protection" shall not mean
shallow flooding or flooding from local drainage that meets the criteria of the national Federal Emergency
Management Agency standard of flood protection.
SECTION 2.

Section 9610 of the Water Code is amended to read:

9610. (a)
(1) By July 1, 2008, the department shall develop preliminary maps for the 100‐ and 200‐
year flood plains protected by project levees. The 100‐year flood plain maps shall be prepared using criteria
developed or accepted by the Federal Emergency Management Agency (FEMA).
(2) The department shall use available information from the 2002 Sacramento and San
Joaquin River Basins Comprehensive Study, preliminary and regulatory FEMA flood insurance rate maps,
recent flood plain studies, and other sources to compile preliminary maps.
(3) The department shall provide the preliminary maps to cities and counties within the
Sacramento‐San Joaquin Valley for use as best available information relating to flood protection.
(4) The department shall post this information on the board's Internet Web site and may
periodically update the maps as necessary.
(b) By July 1, 2008, the department shall give notice to cities in the Sacramento‐San
Joaquin Valley outside areas protected by project levees regarding maps and other information as to flood
risks available from the Federal Emergency Management Agency or another federal, state, or local agency.
(c) On or before December 31, 2010, the department shall prepare a status report on the
progress and development of the Central Valley Flood Protection Plan pursuant to Section 9612. The
department shall post this information on the board's Internet Web site, and make it available to the public.
(d)
(1) On or before July 2, 2013, and for the purpose of providing information to
cities and counties necessary for their determinations relating to level of flood protection, the department
shall release flood plain maps that identify at a minimum the facilities of the State Plan of Flood Control and
the available data
as to the water surface elevation of flooding in urban areas in the event of the failure of
the facilities of the State Plan of Flood Control during flooding that has a 1‐in‐200 chance of occurring in any
given year.
(2) Concurrent with the release of these maps and for the purpose of assisting
local agencies in determining their level of flood protection, the department shall make available levee
reliability data for the facilities of the State Plan of Flood Control identified in the maps.
(e) The department's issuance of flood plain maps shall not be subject to the review and
approval of the Office of Administrative Law or to any other requirements of Chapter 3.5 (commencing with
Section 11340) of Part 1 of Division 3 of Title 2 of the Government Code.
(f) The state, or any state agency, shall not be liable for any claim based upon the
reasonable exercise or performance of a discretionary or ministerial function or duty on the part of a state
agency or a state employee or officer in carrying out subdivision (d).
SECTION 3.
This act shall become operative only if Senate Bill 1278 is enacted and takes effect on or
before January 1, 2013, and this bill is enacted last.
Source: http://www.leginfo.ca.gov/index.html ‐ (Bill Information)
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APPENDIX J ‐ SHMP OUTREACH CONTACTS
CALIFORNIA METROPOLITAN PLANNING ORGANIZATIONS (MPOs)
1

Association of Bay Area Governments

2

Association of Monterey Bay Area Governments

3

Butte County Association of Governments

4

Calaveras Council of Governments

5

Coachella Valley Association of Governments

6

Contra Costa Transportation Authority

7

Council of Fresno County Governments

8

Council of San Benito County Governments

9

El Dorado County Transportation Committee

10

Humboldt County Association of Governments

11

Kern Council of Governments

12

Kings County Association of Governments

13

Lake County/City Area Planning Council

14

Los Angeles County Metropolitan Transportation Authority

15

Madera County Transportation Committee

16

Mendocino Council of Governments

17

Merced County Association of Governments

18

Metropolitan Transportation Authority

19

Orange County Transportation Authority

20

Placer County Transportation Planning Agency

21

Sacramento Area Council of Governments

22

San Bernardino Associated Governments

23

San Diego Association of Governments

24

San Joaquin Council of Governments

25

San Luis Obispo Council of Governments

26

Santa Barbara County Association of Governments

27

Southern California Association of Governments

28

Stanislaus Council of Governments

29

Tulare County Association of Governments
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CALIFORNIA CITIES AND COUNTIES
1

City of Adelanto

25

City of Avenal

49

City of Dana Point

2

City of Agoura Hills

26

City of Azusa

50

City of Danville

3

City of Alameda

27

City of Bakersfield

51

City of Half Moon Bay

4

City of Albany

28

City of Baldwin Park

52

City of Hanford

5

City of Alhambra

29

City of Banning

53

City of Hawaiian
Gardens

6

City of Aliso Viejo

30

City of Barstow

54

City of Hawthorne

7

City of Alturas

31

City of Beaumont

55

City of Blythe

8

City of Amador City

32

City of Bell

56

City of Bradbury

9

City of American
Canyon

33

City of Bell Gardens

57

City of Brawley

10

City of Anaheim

34

City of Bellflower

58

City of Brea

11

City of Anderson

35

City of Belmont

59

City of Brentwood

12

City of Angels Camp

36

City of Belvedere

60

City of Brisbane

13

City of Antioch

37

City of Benicia

61

City of Buellton

14

City of Apple Valley

38

City of Berkeley

62

City of Buena Park

15

City of Arcadia

39

City of Beverly Hills

63

City of Burbank

16

City of Arcata

40

City of Big Bear Lake

64

City of Burlingame

17

City of Arroyo Grande

41

City of Biggs

65

City of Calabasas

18

City of Artesia

42

City of Bishop

66

City of Calexico

19

City of Arvin

43

City of Blue Lake

67

City of California City

20

City of Atascadero

44

City of Cudahy

68

City of Calimesa

21

Town of Atherton

45

City of Culver City

69

City of Calipatria

22

City of Atwater

46

City of Cupertino

70

City of Calistoga

23

City of Auburn

47

City of Cypress

71

City of Camarillo

24

City of Avalon

48

City of Daly City

72

City of Campbell
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73

City of Canyon Lake

98

City of Colusa

123

City of Dublin

74

City of Capitola

99

City of Commerce

124

City of Dunsmuir

75

City of Carlsbad

100

City of Compton

125

City of East Palo Alto

76

City of Carmel‐by‐the‐
Sea

101

City of Concord

126

City of El Cajon

77

City of Carpinteria

102

City of Corcoran

127

City of El Centro

78

City of Carson

103

City of Corning

128

City of El Cerrito

79

City of Cathedral City

104

City of Corona

129

City of El Monte

80

City of Ceres

105

City of Coronado

130

City of El Segundo

81

City of Cerritos

106

City of Corte Madera

131

City of Elk Grove

82

City of Chico

107

City of Costa Mesa

132

City of Emeryville

83

City of Chino

108

City of Cotati

133

City of Encinitas

84

City of Chino Hills

109

City of Covina

134

City of Escalon

85

City of Chowchilla

110

City of Crescent City

135

City of Escondido

86

City of Chula Vista

111

City of Davis

136

City of Etna

87

City of Citrus Heights

112

City of Del Mar

137

City of Eureka

88

City of Claremont

113

City of Del Rey Oaks

138

City of Exeter

89

City of Clayton

114

City of Delano

139

City of Fairfax

90

City of Clearlake

115

City of Desert Hot
Springs

140

City of Fairfield

91

City of Cloverdale

116

City of Diamond Bar

141

City of Farmersville

92

City of Clovis

117

City of Dinuba

142

City of Ferndale

93

City of Coachella

118

City of Dixon

143

City of Fillmore

94

City of Coalinga

119

City of Dorris

144

City of Firebaugh

95

City of Colfax

120

City of Dos Palos

145

City of Folsom

96

City of Colma

121

City of Downey

146

City of Fontana

97

City of Colton

122

City of Duarte

147

City of Fort Bragg
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148

City of Fort Jones

173

City of Hemet

198

City of Ione

149

City of Fortuna

174

City of Hercules

199

City of Irvine

150

City of Foster City

175

City of Hermosa Beach

200

City of Irwindale

151

City of Fountain Valley

176

City of Hesperia

201

City of Isleton

152

City of Fowler

177

City of Hidden Hills

202

City of Jackson

153

City of Fremont

178

City of Highland

203

City of Kerman

154

City of Fresno

179

City of Hillsborough

204

City of King City

155

City of Fullerton

180

City of Hollister

205

City of Kingsburg

156

City of Galt

181

City of Holtville

206

City of La Cañada
Flintridge

157

City of Garden Grove

182

City of Los Gatos

207

City of La Habra

158

City of Gardena

183

City of Loyalton

208

City of La Habra
Heights

159

City of Gilroy

184

City of Lynwood

209

City of La Mesa

160

City of Glendale

185

City of Madera

210

City of La Mirada

161

City of Glendora

186

City of Malibu

211

City of La Palma

162

City of Goleta

187

Town of Mammoth
Lakes

212

City of La Puente

163

City of Gonzales

188

City of Hughson

213

City of La Quinta

164

City of Grand Terrace

189

City of Huntington
Beach

214

City of La Verne

165

City of Grass Valley

190

City of Huntington Park

215

City of Lafayette

166

City of Greenfield

191

City of Huron

216

City of Laguna Beach

167

City of Gridley

192

City of Imperial

217

City of Laguna Hills

168

City of Grover Beach

193

City of Imperial Beach

218

City of Laguna Niguel

169

City of Guadalupe

194

City of Indian Wells

219

City of Laguna Woods

170

City of Gustine

195

City of Indio

220

City of Lake Elsinore

171

City of Hayward

196

City of Industry

221

City of Lake Forest

172

City of Healdsburg

197

City of Inglewood

222

City of Lakeport
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223

City of Lakewood

248

City of Maricopa

273

City of Moorpark

224

City of Lancaster

249

City of Marina

274

City of Moraga

225

City of Larkspur

250

City of Martinez

275

City of Moreno Valley

226

City of Lathrop

251

City of Marysville

276

City of Morgan Hill

227

City of Lawndale

252

City of Maywood

277

City of Morro Bay

228

City of Lemon Grove

253

City of McFarland

278

City of Mount Shasta

229

City of Lemoore

254

City of Mendota

279

City of Mountain View

230

City of Lincoln

255

City of Menifee

280

City of Murrieta

231

City of Lindsay

256

City of Menlo Park

281

City of Napa

232

City of Live Oak

257

City of Merced

282

City of National City

233

City of Livermore

258

City of Mill Valley

283

City of Needles

234

City of Livingston

259

City of Millbrae

284

City of Nevada City

235

City of Lodi

260

City of Milpitas

285

City of Newark

236

City of Loma Linda

261

City of Mission Viejo

286

City of Newman

237

City of Lomita

262

City of Modesto

287

City of Newport Beach

238

City of Lompoc

263

City of Monrovia

288

City of Norco

239

City of Long Beach

264

City of Montague

289

City of Norwalk

240

Town of Loomis

265

City of Pleasanton

290

City of Novato

241

City of Los Alamitos

266

City of Plymouth

291

City of Oakdale

242

City of Los Altos

267

City of Point Arena

292

City of Oakland

243

City of Los Altos Hills

268

City of Montclair

293

City of Oakley

244

City of Los Angeles

269

City of Monte Sereno

294

City of Oceanside

245

City of Los Banos

270

City of Montebello

295

City of Ojai

246

City of Manhattan
Beach

271

City of Monterey

296

City of Ontario

247

City of Manteca

272

City of Monterey Park

297

City of Orange
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298

Orange Cove

323

City of Placentia

348

City of Rio Dell

299

City of Orinda

324

City of Placerville

349

City of Rio Vista

300

City of Orland

325

City of Pleasant Hill

350

City of Ripon

301

City of Oroville

326

City of Pomona

351

City of Riverbank

302

City of Oxnard

327

City of Port Hueneme

352

City of Riverside

303

City of Pacific Grove

328

City of Porterville

353

City of Rocklin

304

City of Pacifica

329

City of Portola

354

City of Rohnert Park

305

City of Palm Desert

330

City of Portola Valley

355

City of Rolling Hills

306

City of Palm Springs

331

City of Poway

356

City of Rolling Hills
Estates

307

City of Palmdale

332

City of Rancho Cordova

357

City of Rosemead

308

City of Palo Alto

333

City of Rancho
Cucamonga

358

City of Roseville

309

City of Palos Verdes
Estates

334

City of Rancho Mirage

359

City of Ross

310

City of Paradise

335

360

City of Sacramento

311

City of Paramount

336

361

City of St. Helena

312

City of Parlier

337

City of Red Bluff

362

City of Salinas

313

City of Pasadena

338

City of Redding

363

City of San Anselmo

314

City of Paso Robles

339

City of Redlands

364

City of San Bernardino

315

City of Patterson

340

City of Sausalito

316

City of Perris

341

City of Scotts Valley

317

City of Petaluma

342

City of Redondo Beach

318

City of Pico Rivera

343

City of Redwood City

319

City of Piedmont

344

City of Reedley

369

City of San Dimas

320

City of Pinole

345

City of Rialto

370

City of San Fernando

321

City of Pismo Beach

346

City of Richmond

371

City of San Francisco

322

City of Pittsburg

347

City of Ridgecrest

372

City of San Gabriel

2013 SHMP

City of Rancho Palos
Verdes
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365
366
367
368

City of San Bruno
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City of San Clemente
City of San Diego
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373

City of San Jacinto

398

City of Santee

423

City of Suisun City

374

City of San Joaquin

399

City of Saratoga

424

City of Sunnyvale

375

City of San Jose

400

City of Seal Beach

425

City of Susanville

401

City of Seaside

426

City of Sutter Creek

402

City of Sebastopol

427

City of Taft

376
377

City of San Juan
Bautista
City of San Juan
Capistrano

378

City of San Leandro

403

City of Selma

428

City of Tehachapi

379

City of San Luis Obispo

404

City of Shafter

429

City of Tehama

380

City of San Marcos

405

City of Shasta Lake

430

City of Temecula

381

City of San Marino

406

City of Sierra Madre

431

City of Temple City

382

City of San Mateo

407

City of Winters

432

City of Thousand Oaks

383

City of San Pablo

408

City of Woodlake

433

Town of Tiburon

384

City of San Rafael

409

City of Signal Hill

434

City of Torrance

385

City of San Ramon

410

City of Simi Valley

435

City of Tracy

386

City of Sand City

411

City of Solana Beach

436

City of Trinidad

387

City of Sanger

412

City of Soledad

437

City of Truckee

388

City of Santa Ana

413

City of Solvang

438

City of Tulare

389

City of Santa Barbara

414

City of Sonoma

439

City of Tulelake

390

City of Santa Clara

415

City of Sonora

440

City of Turlock

391

City of Santa Clarita

416

City of South El Monte

441

City of Tustin

392

City of Santa Cruz

417

City of South Gate

442

City of Twentynine
Palms

393

City of Santa Fe Springs

418

City of South Lake
Tahoe

443

City of Ukiah

394

City of Santa Maria

419

City of South Pasadena

444

City of Union City

395

City of Santa Monica

420

City of South San
Francisco

445

City of Upland

396

City of Santa Paula

421

City of Stanton

446

City of Vacaville

397

City of Santa Rosa

422

City of Stockton

447

City of Vallejo
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448

City of Ventura

473

City of Woodland

498

County of Lassen

449

City of Vernon

474

City of Woodside

499

County of Los Angeles

450

City of Victorville

475

City of Yorba Linda

500

County of Madera

451

City of Villa Park

476

Town of Yountville

501

County of Marin

452

City of Visalia

477

City of Yreka

502

County of Mariposa

453

City of Vista

478

City of Yuba City

503

County of Mendocino

454

City of Walnut

479

City of Yucaipa

504

County of Merced

455

City of Walnut Creek

480

City of Yucca Valley

505

County of Modoc

456

City of Wasco

481

County of Alameda

506

County of Mono

457

City of Waterford

482

County of Alpine

507

County of Monterey

458

City of Watsonville

483

County of Amador

508

County of Napa

459

City of Weed

484

County of Butte

509

County of Nevada

460

City of West Covina

485

County of Calaveras

510

County of Orange

486

County of Colusa

511

County of Placer

487

County of Contra Costa

512

County of Plumas

488

County of Del Norte

513

County of Riverside

461
462
463

City of West
Hollywood
City of West
Sacramento
City of Westlake
Village

464

City of Westminster

489

County of El Dorado

514

County of Sacramento

465

City of Westmorland

490

County of Fresno

515

County of San Benito

466

City of Wheatland

491

County of Glenn

516

County of San
Bernardino

467

City of Whittier

492

County of Humboldt

517

County of San Diego

468

City of Wildomar

493

County of Imperial

518

County of San
Francisco

469

City of Williams

494

County of Inyo

519

County of San Joaquin

470

City of Willits

495

County of Kern

520

County of San Luis
Obispo

471

City of Willows

496

County of Kings

521

County of San Mateo

472

Town of Windsor

497

County of Lake

522

County of Santa
Barbara
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523

County of Santa Clara

524

County of Santa Cruz

525

County of Shasta

526

County of Sierra

527

County of Siskiyou

528

County of Solano

529

County of Sonoma

530

County of Stanislaus

531

County of Sutter

532

County of Tehama

533

County of Trinity

534

County of Tulare

535

County of Tuolumne

536

County of Ventura

537

County of Yolo

538

County of Yuba
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1

Statewide Business, Professional and Private Sector Nonprofit and Related Associations
Association of Contingency Planners ‐
22 Association of California Water Agencies
Los Angeles Chapter

2

Association of Contingency Planners ‐
San Francisco/Bay Area Chapter

23

Association of Contingency Planners

3

AECOM

24

Association of Contingency Planners ‐
Orange County Chapter

4

Agricultural Council of California

25

Association of Contingency Planners ‐
Sacramento Chapter

5

Alliance of Insurance Agents and
Brokers

26

Association of Contingency Planners ‐
San Diego Chapter

6

American Institute of Architects ‐
California Council

27

Association of Environmental
Professionals

7

American Insurance Association

28

Association of Regional Center Agencies

8

American Planning Association ‐
California Chapter

29

Automobile Club of Southern California

9

American Red Cross

30

BFP Engineers, Inc.

10

American Society of Civil Engineers

31

11

American Society of State Floodplain
Managers

Business and Industry Council for
Emergency Planning and Preparedness
(BICEPP)

32

Business Executives for National
Security (BENS)

33

Business Recovery Managers
Association

34

California American Water

35

California Association for Local
Economic Development

12

Americorps Vista

13

Associated Builders and Contractors of
California ‐ Central California Chapter

14

Associated Builders and Contractors of
California ‐ Golden Gate Chapter

15

Associated Builders and Contractors of
California ‐ Los Angeles/Venture
Chapter

36

California Association of Councils of
Government

16

Associated Builders and Contractors of
California ‐ San Diego Chapter

37

California Association of Independent
Business

17

Associated Builders and Contractors of
California ‐ Southern California Chapter

38

California Association of Local Housing
Finance Agencies

18

Associated California Self‐Insured
Businesses

39

California Association of Nonprofits

19

Association of Bay Area Governments

40

California Association of Port
Authorities

20

Association of California Insurance
Companies

41

California Association of Realtors

21

Association of California Surety
Companies

42

California Association of Urban League
Executives ‐ Greater Sacramento Urban
L
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43

California Association of Urban League
Executives ‐ Los Angeles Urban League

65

California Housing Authorities
Association

44

California Association of Urban League
Executives ‐ San Diego Urban League

66

California Housing Council

45

California Association Public Hospitals &
Health Systems

67

California Independent
Bankers/Independent Comm.

46

California Automotive Business
Coalition

68

California Independent Grocers
Association

47

California Bankers Association

69

California ISO

48

California Black Chamber of Commerce

70

California Lodging Industry Association

49

California Building Industry Association

71

California Manufacturers & Technology
Association

50

California Business Roundtable

72

California Mortgage Association

51

California Cable & Telecom Association

73

California Mortgage Bankers Association

52

California Central Valley Flood Control
Association

74

California Motor Car Dealers Association

53

California Chamber of Commerce

75

California Municipal Utilities Association

54

California Council for Environmental &
Economic Balance

76

California Newspaper Publishers
Association

55

California Earthquake Authority

77

California Police Chiefs' Association

56

California Emergency Services
Association

78

California Professional Firefighters

57

California Farm Bureau Federation

79

California Redevelopment Association

58

California Financial Services Association

80

California Retailers Association

59

California Fire Chiefs Association

81

California Self‐Insurers Association

60

California Fire Safe Council

82

California Sierra Club

61

California Hispanic Chamber of
Commerce

83

California Small Business
Association/Council

62

California Historical Society

84

California Special Districts Association

63

California Hospital Association

85

California State Association of Counties

64

California Hotel & Lodging Association

86

California Tahoe Conservancy
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87

California Taxpayers' Association

93

CH2M HILL

88

California Travel Industry Association

94

Coachella Valley Mountains
Conservancy

89

CaliforniaVolunteers

95

Community Outreach Promoting
Emergency (COPE) Preparedness

90

California Water Association

96

CYS Structural Engineers, Inc.

91

California Water Service Company

97

Degenkolb Engineers

92

Caltrans

98

Earthquake Engineering Research
Institute
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APPENDIX K ‐ WORKING GROUP REPORTS
CROSS‐SECTOR COMMUNICATIONS STRATEGIC WORKING GROUP
2011 END OF YEAR REPORT
Recommendations for Action:
The Cross‐Sector Communications Strategic Working Group has been striving to build collaboration
between state and local governments, business associations, and other private sector organizations to
increase California’s long‐term resiliency. After several outreach efforts and working group discussions
during 2011, it is recommended that the Cross‐Sector Communications Strategic Working Group continue
developing appropriate messaging and collaborating with key organizations to identify effective forums for
facilitating a dialogue regarding hazard mitigation planning. Specific recommendations are:
1.

Identify, clarify, and refine custom messages for key stakeholder groups. Several groups have been
identified with the initial priority given to elected officials. Local planners, agricultural workers, the
firefighting community, etc will each respond more effectively to a mitigation message tailored to their
efforts.

2.

Prepare and provide materials for identified key organizations to disseminate to their membership.
These materials are recommended to include custom messages that will resonate with the audience
regarding how mitigation programs will benefit them. The materials may be articles for newsletters,
flyers for distribution at conferences, announcements for large email distributions, etc.

3.

Offer custom presentations (at conferences or similar association meetings) to promote mitigation
programs to key stakeholder groups. Several contacts with key organizations have been established
(below) and may be utilized for scheduling presentation opportunities. In person or webinar
presentations allow for dialogue between the Working Group and the key stakeholders. These
conversations will help the Working Group evaluate the effectiveness of the custom mitigation
messages.

4.

Integrate custom messaging into the Cal EMA Hazard Mitigation Web Portal. The website should be
clear and easy to use by local, private, and non‐profit stakeholders. Many tools for planning and
implementing mitigation programs are available on the Cal EMA Hazard Mitigation Web Portal. The
Work Group can help organize these tools and integrate custom messaging to make them more
meaningful to key stakeholders.

5.

Support the other work groups. The Cross‐Sector Communications Strategic Work Group has
established contacts with several statewide public and private organizations. Through these
associations, the Cross‐Sector Communications Strategic Work Group Work Group may support the GIS
TAWC, the Land Use, and the Progress Monitoring work groups by conducting outreach, preparing
materials, and soliciting input (i.e. success stories) useful for their objectives.

Established Contacts:
The Cross‐Sector Communications Strategic Work Group initially prioritized reaching out to local elected
officials. As a result, the following organizations were identified as those that are statewide with a majority
membership of local elected officials. Points of contact and identified opportunities for collaboration are
included for reference in continuing the Working Group’s efforts.
California State Association of Counties
Karen Keene, CSAC Senior Legislative Representative
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1100 K Street, Ste 101
Sacramento, CA 95814
kkeene@counties.org
916.327.7500
http://www.csac.counties.org/
Summary of Opportunities: Karen Keene organized an opportunity for Ken Worman, State Hazard
Mitigation Officer, Cal EMA, to give a presentation titled "Ensuring Resilient Local Infrastructure
through Hazard Mitigation" to the annual meeting of public works directors on December 1, 2011.
CSAC also has a regular publication which could host an article regarding mitigation.
League of California Cities
Dorothy Holzem
1400 K Street
Sacramento, CA 95814
dholzem@cacities.org
916.658.8200
http://cacities.org/
Summary of Opportunities: The Working group published an article titled “Disaster Mitigation
Planning Builds Sustainable Communities” in Western City, a monthly magazine distributed to the
membership, in October, 2011. The League of Cities hosts an annual meeting which may be an
opportunity to give a presentation to elected officials regarding the importance of hazard
mitigation planning.
Regional Council of Rural Counties
Cyndi Hillery, Legislative Advocate
1215 K Street, Suite 1650
Sacramento CA 95814
chillery@rcrcnet.org
916.447. 4806
http://www.rcrcnet.org/rcrc/
Summary of Opportunities: The Regional Council issues a weekly newsletter. The Working Group
may be able to give a presentation to the Board of Directors. The Council may be able to send
representatives to future Cross‐Sector Communications Working Group meetings.
Floodplain Management Association
Iovanka Todt
iovanka_todt@floodplain.org
http://www.floodplain.org/
Summary of Opportunities: The next annual conference will be September 4‐ 8, 2012 in
Sacramento, CA. The Floodplain Management Association holds monthly luncheons that feature an
educational speaker. Hazard mitigation planning could be a topic for one of these luncheons in
2012. Additionally, FMA could publish an article which gets disseminated to the membership.

Cross‐Sector Communication Strategic Working Group Overview:
The participants of the Cross‐Sector Working Group span national and state agencies, private sector
professional associations, and local government representatives. The intent of this group is to answer
questions such as:
 How is the State Hazard Mitigation Plan being used?
 How do stakeholders prioritize mitigation related activities?
At the start of 2011, the Cross‐Sector Communication Strategic Working Group (Working Group) set out to
increase awareness of hazard mitigation planning among local communities as well as the private sector.
2013 SHMP
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This group discussed the definitions of mitigation, response, and recovery; how they differ; and what they
mean to various stakeholders in the private and local government sectors. The Working Group
brainstormed slogans that could be used to advertise hazard mitigation planning such as “Anticipate!
Mitigate! What’s your Plan?” The Working Group also discussed alternative terminology since the term
“mitigation” is an unfamiliar concept; terms such as “sustainable resiliency” are more mainstream and
comprehensible among the general population.
There are currently several tools and assistance resources provided by Cal EMA to support local hazard
mitigation planning. The Working Group was posed with the question of how best to utilize these tools and
increase awareness. It was expressed that the State could provide guidance on which hazards affect
different geographies within the state for local planners to know which hazards are relevant. The Working
Group agreed there is value in working as a statewide umbrella organization to pool resources and
advocate for hazard mitigation planning. In addition, it was recognized that the SHMP is useful to the
various stakeholders in different ways. For that reason, the Working Group realized that messaging and
communication outreach should be tailored to a somewhat specific audience.

Cross‐Sector Communications Working Group Objectives:
1.
2.
3.

Encourage/promote/facilitate mitigation communications across organization boundaries between
public‐private sectors and statewide‐local levels
Expand awareness of/commitment to hazard mitigation among government and private sector
organizations
Establish new communication channels for multiple purposes through systematically organized
outreach

2011 Working Group History:
Over the course of one year, the Cross‐Sector Communications Working Group met four times on a
quarterly basis. Meeting records for these meetings are included in Appendix A of the 2013 SHMP. The
fourth meeting of the Cross‐Sector Communications Working Group was part of a full State Hazard
Mitigation Team meeting on October 25, 2011 where each group reported their annual progress. Cal EMA
issued a YouTube video in March, 2011 which announced the adoption of the State Hazard Mitigation Plan
and discusses its importance. In May, 2011, the Working Group issued a statewide email blast to an
exhaustive list of public and private sector stakeholders announcing the adoption of the plan and
presenting a link to the YouTube video. The executive summary of the State Hazard Mitigation Plan was
finalized in September, 2011 after concerted efforts to emphasize the relevance of the state plan to local
governments. In October, 2011 the article “Disaster Mitigation Planning Builds Sustainable Communities”
was published as an online feature to Western City magazine (http://www.westerncity.com/Western‐
City/October‐2011/Disaster‐Mitigation‐Planning‐Builds‐Sustainable‐Communities/). In December, 2011 Ken
Worman will be addressing county public works directors with a talk titled "Ensuring Resilient Local
Infrastructure through Hazard Mitigation".
Through these efforts, the Cross‐Sector Communications Work Group has identified several means of
distributing the message to local and private sector stakeholders. These include issuing press releases,
speaking at conferences or professional association meetings, and developing one‐page flyers for specific
stakeholder groups and the State Hazard Mitigation Plan (SHMP) Executive Summary. It was noted that
there is something in the SHMP for everyone and the messaging may need to be tailored to different
stakeholder groups. It was suggested that a user guide be developed for the SHMP.

Key Themes, Interests, and Issues:
The Work Group identified several potential stakeholder groups which may require specific messaging with
regard to why hazard mitigation planning is relevant to them. The identified groups include:
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Individual/Private Homeowners
Elected Officials
Emergency Managers
City Planners
Agricultural Community
Disaster Corps
Community Emergency Response Teams
Private Sector

Of these groups, the Work Group agreed the priority stakeholders are Elected Officials due to their
influence in driving mitigation planning at the local level. For this reason, CSAC, the League of Cities, the
Regional Council of Rural Counties, and the Floodplain Management Association have been identified as key
organizations for the initial outreach efforts.
The Work Group brainstormed many ideas/topics to include in the stakeholder outreach. These are listed
here for reference in developing future flyers or presentations. These ideas/topics are the key points that
will inform and resonate with key stakeholders.














Using the SHMP to inform CEQA reviews and EIRs
Explaining what California is doing as an “enhanced” state
Outlining the benefits of the SHMP
Describing how the SHMP is a resource for completing local hazard mitigation plans
Exploring grant and funding opportunities (Seismic Safety Commission and CEA)
Accomplishing smaller, do‐able mitigation actions for local jurisdictions
Providing financial incentives (i.e., mitigation reduces response and recovery costs)
Assisting local jurisdictions to identify current actions contributing to mitigation
Discussing resiliency as a pertinent concept for the private sector (COOP)
Posting State websites and resources with information regarding hazards and mitigation practices
Publicizing local mitigation success stories
Attending upcoming workshops
Contacting Cal EMA for mitigation planning assistance

Through all of the discussions and solicitation for input, the Cross‐Sector Communications Working Group
confirmed the following points which will guide future coordination efforts.
1.
2.
3.
4.

Mitigation reduces response and recovery costs
Mitigation saves lives and investments
Mitigation success relies on a local champion to make it happen
People don’t relate to the word Mitigation, so we need to convey the concept using different words
such as “Sustainable resiliency”. Further work needs to be done to establish consistent terminology
used across the state that stakeholders will recognize.

2013 SHMP

APPENDIX K‐ 4

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
APPENDICES

LAND USE MITIGATION STRATEGIC WORKING GROUP REPORT
2011 END OF YEAR REPORT
Recommendations for Action
The key challenge that emerged from the Working Group is how to integrate many parallel planning efforts
that support hazard mitigation and planning for more sustainable communities.
Most regional planning efforts to enhance sustainability focus on incorporating smart growth principles into
regional land use plans. These principles are aimed at more compact development whereby residences,
workplaces and transportation systems are integrated to reduce reliance on vehicles. The intended
outcome is the reduction of transportation related greenhouse gas (GHG) emissions whereby each
community or region can do its part to address sustainability on a global level.
By contrast, hazard mitigation efforts typically focus on local safety and resiliency based on natural disaster
threats such as earthquake, flood and wildfire. This duality means that land plans that are best suited for
reducing GHG emissions may not be well suited to (or may be in conflict with) land use plans designed to
reduce vulnerability to natural hazards.
Recognizing these inherent challenges, the Working Group formulated 10 specific recommendations for
practical actions that can be implemented now:
Primary Recommendations:
1. Develop regional hazard mitigation strategies through or in concert with the preparation of SB 375
Sustainable Communities Strategies.
2. Encourage local hazard mitigation plans (LHMPS) and special districts to tie into these regional hazard
mitigation strategies. In addition, encourage the regional agencies to integrate local hazard mitigation
efforts into their regional plans.
3. Continue to encourage the Strategic Growth Council (SGC) to add hazard mitigation as a priority grant‐
eligible planning activity supporting resilient and sustainable growth planning.
Additional Recommendations:
1. Prioritize mitigation projects on a regional level such that they benefit multiple communities e.g. money
spent on regional flood control benefits many communities.
2. Add a safety element update requirement to the General Plan guidelines and require consistency with
LHMP efforts.
3. Encourage cities and counties to update the safety elements of their General Plans to meet the LHMP
requirements rather than writing separate plans.
4. Pursue incentives for integration of LHMPs with safety elements involving both Cal EMA and FEMA
grant programs.
5. Emphasize cost‐effectiveness as an important incentive for mitigation actions at the local level.
6. Promote the concept of a one‐stop mechanism supporting local government pursuit of existing and
emerging grant programs.
7. Compile and provide easy access to mapping initiatives that support land use and mitigation planning.

Working Group History
The Land Use Mitigation Strategic Working Group’s primary objective is to encourage, promote and
facilitate land use based hazard mitigation that will:



Expand awareness of and commitment to land use mitigation
Identify best practices in land use mitigation that support sustainability
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Support sustainable growth planning under SB 375
Understand Flood mitigation planning under AB 162 and SB 5 and the relationship between
sustainable growth planning, General Plan Safety Elements, and LHMPs

The Working Group conducted a total of three meetings in 2011 focused specifically on sustainable growth
planning under SB 375 and recent flood mitigation legislation involving local and regional hazard mitigation
planning 82 . Discussions benefited from the active participation of a diverse group , including
representatives from Federal, State, regional agencies (COGs and MPOs), local governments, and
emergency managers. Participation of the invited agencies was intended to improve understanding of
various mandates and to encourage collaboration in planning.
The Working Group focused on the growing awareness and concern over climate change and its anticipated
effects, and how this is playing out in California planning legislation and practice. Awareness of climate
change has spawned a flurry of legislation and multi‐level planning/work efforts aimed at reducing
greenhouse gas (GHG) emissions, especially those associated with transportation.
Foremost among these from a land use perspective is SB 375, adopted in 2008 to enhance California's
ability to reach its AB 32 goals by promoting good planning with the goal of more sustainable communities.
The bill requires the Air Resources Board (ARB) to develop regional GHG emission reduction targets for
passenger vehicle for each region covered by one of the State's 18 metropolitan planning organizations
(MPOs). Each MPO must then prepare a "Sustainable Communities Strategy (SCS)" that demonstrates how
the region will meet its greenhouse gas reduction target through integrated land use, housing and
transportation planning.
Much attention is also being given to the potential impacts of global warming – i.e. the frequency and
severity of a range of weather events such as heat waves, floods, droughts and storms. In a recently issued
report on global warming and extreme weather events, the International Panel on Climate Change (IPCC)
highlighted the need for governments at all levels to reduce vulnerabilities and increase the resilience of
their citizens to such events. It also emphasizes that opportunities need to be taken advantage of at every
scale – the local scale, the national scale, and the international scale.
Such mitigation efforts are the subject of State legislation and programs. In 2007, the Legislature passed
flood legislation aimed at raising public awareness of the potential for catastrophic storm events and
addressing the problems of flood protection and liability. These included Senate Bills (SB) 5 and 17, and
Assembly Bills (AB) 5, 70 and 156. A sixth bill AB 162, require additional consideration of flood risk in local
land use planning throughout California.

82

Work Group participants included representatives from:

Regional agencies such as ABAG (Association of Bay Area Governments), San Joaquin Valley Regional Policy Council, and SACOG (Sacramento
Area Council of Governments)

State agencies such California Emergency Management Association, CGS, Governor’s Office of Planning and Research, State Parks, CalTrans,
DWR, HCD, CDFA

Local agencies such as City of Sacramento

Federal agencies such as USACE (Corps), FEMA, ACOE

California Department of Insurance

California Polytechnic University San Luis Obispo

Other state universities and colleges

Strategic Growth Council

Land use and planning consultants

California Geological Service (CGS)

California Seismic Safety Commission

State Department of Insurance

Bay Conservation and Development District

California Coastal Commission
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In addition, the Central Valley Flood Protection Act of 2008, enacted by SB5, seeks to address these
problems by directing the California Department of Water Resources (DWR) and the Central Valley Flood
Protection Board (Board) to prepare and adopt a Central Valley Flood Protection Plan (CVFPP) by Mid‐2012.

Key Themes, Overview of Agency Actions
Land Use Planning for Hazard Mitigation and Sustainability
Land use planning efforts aimed specifically at reducing GHG emissions (SB 375) can yield very different
outcomes than those focused on reducing vulnerability to natural hazards (AB 162, SB 5 and others). Both
directives are important for sustainable, resilient communities. This duality has the following
consequences:





Land plans that are best suited for reducing GHG emissions may not be well suited to (or may be in
conflict with) land use plans designed to reduce vulnerability to natural hazards. For example, smart
growth emphasis on higher density development in existing urban core areas often involves areas that
are particularly susceptible to natural hazards such as flooding.
Awareness and integration of land use based hazard mitigation within California’s Sustainable
Communities Strategies and other long‐range regional planning efforts is at an early phase and is still
evolving in practice.
Land use planning to reduce hazard risk may need to be introduced and/or elevated in priority and
needs to be explicitly incorporated into (Smart Growth principles)

SB 375 and the defined objectives for developing Sustainable Communities Strategies currently use GHG
reduction as the primary means or measure of enhancing sustainability. However, resilience to natural
hazards is also a key aspect of community sustainability. Clearly a community that is vulnerable to
devastating losses due to natural hazards, or which suffers repeated losses, is less sustainable than a
community where hazard mitigation is prominent in land use planning and development decisions.
As the impacts of climate change intensify, the potential impact of many natural hazards and a community’s
ability to adapt to and mitigate these hazards will affect long‐term physical and economic sustainability.
While hazard mitigation may be addressed in environmental review documents accompanying SCS planning
programs, focus on avoidance of, or resilience to, natural hazards may increasingly need to move to the
forefront of these planning endeavors.
Both the reduction of GHG emissions and mitigating climate change related hazards involve land use
decisions. The following summarizes relevant land use planning activities of some of the agencies
participating in the Working Group discussions that are moving toward greater integration between
sustainability planning and hazard mitigation.
Association of Bay Area Governments (ABAG)
The Association of Bay Area Governments (ABAG) is the regional planning agency for the nine counties and
101 cities and towns of the San Francisco Bay region which are home to over 7,000,000 people. ABAG is
currently in the process of developing a Sustainable Communities Strategy (SCS) for the region. Existing
infrastructure is a key element and growth is to be focused on infill and more compact development of
housing, employment and transportation.
ABAG is considering issues regarding land use and hazard mitigation, and is working to more fully integrate
them into their planning framework. Future growth scenarios and hazard areas are often co‐located, and
urban densification areas are often in potentially hazardous areas, so this is a particularly challenging task.
Three growth scenarios are currently being analyzed. A preferred scenario will be developed and adopted in
early 2012.
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Sacramento Area Council of Governments (SACOG)
The Sacramento Area Council of Governments (SACOG) is the MPO and COG for the Sacramento region.
SACOG is preparing the region’s first Sustainable Communities Strategy and Regional Transportation Plan
that implements SB 375, and anticipates adoption of the plan in 2012.
The Sacramento Valley is one of the most complex hydrologic systems in the world. The majority of the
SACOG population is living in a floodplain
The SACOG region adopted its Blueprint Plan in 2005, which set a new land use and transportation pattern
for the region, emphasizing compact, transit‐oriented infill development that would maximize use of
existing investments in transit facilities, increasing the number of people who could live closer to work,
school and services. Plan objectives include reducing air pollution, traffic congestion, vehicle miles traveled
and greenhouse gas emissions.
Sacramento, the urban center of SACOG subsequently adopted its new 2030 General Plan in 2009, which
was based on Blueprint principles. The plan seeks to direct most development to infill areas in the Central
City, around light rail stations, and along older commercial corridors that are well‐served by transit and
tend to be more walkable communities. One of the key implementation measures and environmental
mitigation measures is the preparation of a Climate Action Plan (CAP) to identify ways to reduce
greenhouse gas emissions.
San Joaquin Valley Region
The San Joaquin Valley Region is made up of eight counties and 62 incorporated cities. Unlike the other
major regions in California, the San Joaquin Valley does not have a strong regional planning agency.
There are a number of important opportunities in the future to address hazard mitigation at the local and
regional levels in San Joaquin Valley, including the following:






SB 5 and AB 162 require cities and counties in the San Joaquin Valley to adopt policies and programs
consistent with the Central Valley Flood Protection Plan, to be prepared and adopted by 2012.
The Sustainable Communities Strategies/Alternative Planning Strategies to be prepared by the eight
MPOs/COGs in the Valley under the requirements of SB 375 will have to address hazards in the plans
themselves or in their companion environmental documents.
There will be an opportunity to collect and disseminate hazards information in an efficient and
standardized manner on a valley‐wide basis if a centralized regional data center is created.
A federal sustainable communities grant to the Smart Valley Places consortium of the 14 large cities in
the Valley, commits cities to update their general plans, zoning ordinances, and other planning
documents, providing an opportunity to address hazards issues.
A state Sustainable Communities grant from the Strategic Growth Council similarly commits the smaller
Valley cities to update their general plans and other regulations, providing an opportunity to address
hazards issues.

There is potential for safety issues to be addressed regionally in these planning efforts. The likelihood of
developing an effective regional approach to addressing hazards will depend in large part on the willingness
of the Valley’s eight counties and 62 cities to create a stronger valley‐wide governance structure and
centralized data collection and sharing capacity.
Department of Water Resources ‐ 2012 Central Valley Flood Protection Plan (CVFPP)
The Central Valley Flood Protection Act of 2008, enacted by SB5 directs the California Department of Water
Resources (DWR) and the Central Valley Flood Protection Board (Board) to prepare and adopt a Central
Valley Flood Protection Plan (CVFPP) by Mid‐2012. Work to date includes:


Identifying regional flood management and related resources problems and opportunities
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Defining planning goals, principles, and objectives
Formulating management actions to address the planning goals
Initiating environmental reviews

A comprehensive communication and engagement program has been initiated to work with partners and
interested parties, and a number of technical analyses have been initiated as part of the process.
Documentation on efforts to date is available at http://www.water.ca.gov/cvfmp/documents.cfm.
The concluding phase of 2012 CVFPP will focus on formulating and comparing different combinations of
potential actions to achieve CVFPP goals, articulating a preferred set of actions the State of California
(State) can pursue, and developing a phased implementation approach for the 2012 CVFPP
recommendations.
When completed, the CVFPP will serve as the framework for Sacramento and San Joaquin River levee
improvements. Cities then must make their general plans consistent with the CVFPP within two years
following its adoption. Zoning will need to be made consistent within an additional one‐year time frame.
Moreover, proposed development approvals, discretionary permits, and subdivision maps must have a
finding of urban local flood protection. DWR is working on developing criteria for making the finding,
meeting with stakeholders, striving to finalize this by the end of the year.
Strategic Growth Council
The Strategic Growth Council is charged with coordinating the activities of state agencies to improve air and
water quality, protect natural resources and agriculture lands, increase the availability of affordable
housing, improve infrastructure systems, promote public health, and assist state and local entities in the
planning of sustainable communities and meeting AB 32 goals. The goal is a more sustainable California ‐
environmentally, socially, and economically.
Under SB 732, the Council must support the following activities:
1. Identify and review activities and funding programs of member state agencies that may be coordinated
to meet the objectives of the Council.
2. Review and comment on the five‐year infrastructure plan and the State Environmental Goals and Policy
Report.
3. Recommend policies and investment strategies and priorities to the Governor, the Legislature, and to
appropriate state agencies to encourage the development of sustainable communities.
4. Provide, fund, and distribute data and information to local governments and regional agencies that will
assist in developing and planning sustainable communities.
5. Manage and award grants and loans to support the planning and development of sustainable
communities.
Sustainable Communities Planning Grants Program: The Strategic Growth Council is responsible for
developing and administering a grant program to promote sustainable communities consistent with SB 732.
The program is designed to help local and regional governments meet the challenges of adopting land use
plans and integrating strategies in order to transform communities and create long term prosperity. The
Natural Resources Agency, working with SGC key staff, under took two separate yet consistent processes to
develop grant criteria for each of the SGC grant programs. The SGC convened a technical advisory
committee (TAC) for each grant program to provide multi‐agency expertise in developing the criteria.
Cal EMA
A Climate Adaptation Policy Guide is currently being prepared by Cal EMA and the CNRA for use by local
governments. A key purpose of the guide is to help communities become more resilient through informed
local planning leading to reduced losses from climate change impacts such as flooding, severe storms,
mudslides, levee failure, wildfires, extreme heat, prolonged drought, and sea level rise.
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Conclusions: Next Steps
The Land Use Mitigation Planning Strategic Working Group can continue to improve coordination, cross
agency understanding, and provide advocacy in the advancement of formulating policies and practices that
will support long term hazard mitigation. Specific tasks for the group in advance of the next State Hazard
Mitigation Plan update include the following:









Assign responsibilities for leadership in advancing work group recommendations
Build and extend relationships that foster collaboration and policy correlation among agencies
Track implementation progress
Monitor legislative changes and agency activity
Identify challenges and opportunities
Update strategies and adjust priorities
Increase engagement with the private sector in mitigation
Advocate for appropriate mitigation policy and policy integration
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MITIGATION PROGRESS INDICATORS AND MONITORING STRATEGIC WORKING GROUP
2011 END OF YEAR REPORT
Recommendations for Action
Defining what constitutes mitigation progress and developing a framework for collecting, documenting, and
disseminating that progress has been the central theme addressed by the Mitigation Progress Indicators
and Monitoring Strategic Work Group. Discussions have identified a wealth of existing information and
data to support mitigation progress tracking.
The challenge moving forward is to refine key baseline data, institutionalize progress tracking, and provide a
forum for highlighting and sharing success stories and best practices to support mitigation planning,
programs and practices. The following recommended actions represent achievable next steps in this
process.
1.

Track mitigation progress on a consistent and continuing basis. Systematic, easy to access and easy to
use reporting tools, such as the SHMP Progress Report Form being developed for the Cal EMA Web
Portal will provide for on‐going updates on mitigation projects and programs. The form will not only
facilitate updating the State Hazard Mitigation Plan on a real‐time basis, but can also be a useful tool
for collecting mitigation success stories, documenting legislative or regulatory compliance, or
announcing new mitigation initiatives.

2.

Seek good examples of mitigation progress that address a variety of hazards and program types.
Three examples addressing the state’s primary hazards of earthquake, flood, and wildfire were
identified and presented to the Work Group this year. Additional examples should be sought to
address the other hazards, specifically those hazards included in MyPlan. Case studies and success
stories are sought representing state, local, special district and private sector initiatives.

3.

Request Local Hazard Mitigation Plans (LHMPs) and plan updates include progress reports on status
of key state mitigation legislation/requirements. Local hazard mitigation plans provide our best
snapshot of mitigation being implemented by local jurisdictions and special districts. It is difficult to
capture and compile the diverse amount of information included in the plans that have been
developed to date or to track progress documented in the LHMP updates. Cal EMA should at a
minimum request and encourage progress reports on state mitigation mandates be included in LHMPs.
Guidance and format for updates would be prepared by Cal EMA and incorporated into on‐going
mitigation planning trainings. An option could also be to post the guidance and format on the
mitigation web portal accompanied by a request to report annually

4.

Incorporate local and private sector mitigation progress into the 2013 State Hazard Mitigation Plan.
The primary focus of the State Hazard Mitigation Plan is to document mitigation programs carried out
by state agencies and guided by state legislation. The plan can be strengthened by integrating local
government and private sector mitigation initiatives. The Progress Report Form currently under
development is one mechanism for collecting data, another is continuing to identify and document
mitigation success stories.

5.

Produce and publish state, local, and private sector mitigation success stories on the Cal EMA
Mitigation Web Portal. Mitigation success stories identified by the Work Groups or other means must
be documented and shared with the larger community of mitigation professionals. These examples of
effective risk reduction are important tools that can motivate others to undertake similar mitigation
efforts to address their community specific hazards. Success stories can document a variety of
mitigation initiatives, including specific stand‐alone retrofit projects, long‐term community‐wide
programs, and planning processes. Common components of the published success stories could
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include a description of the problem being addressed, hazard event history or scope, triggers to action,
political commitment, community outreach and support, legislative or regulatory requirements,
planning and land use issues, financing incentives and disincentives, results, keys to success, and,
lessons learned.
6.

Incorporate mitigation indicators baseline data into Cal EMA GIS or MyPlan. Several potential
sources for baseline data have been identified by the Work Group. Additional research into the
structure and quality of these databases must be conducted to determine applicability and
appropriateness for incorporation into the mitigation planning and progress monitoring tool kit. These
data sources, as described elsewhere in this report represent opportunities to develop inventories of
critical facilities and structures and to quantify vulnerability at the local and state level.

7.

Cross‐pollinate with other work groups and planning activities. There are overlapping themes and
commonalities between the Mitigation Progress Indicators and Monitoring Strategic Work Group and
the Cross Sector Communications, Land Use, and GIS TAWC Strategic Work Groups. The Cross Sector
Communications Work Group has access to public and private organizations that can serve as a conduit
for identifying mitigation success stories and publicizing results. The Mitigation Progress Indicators and
Monitoring Work Group, through the local government mitigation success stories presentations has
gained insights into how local governments have used land use planning to support their mitigation
objectives, and strengthened the linkages between general plans and local hazard mitigation plans.
Sources of mitigation baseline data identified and prioritized by the Mitigation Progress Indicators and
Monitoring Work Group can be incorporated into the Cal EMA GIS and MyPlan through the efforts of
the GIS TAWC Work Group.

Brief Work Group History
The Mitigation Progress Indicators and Monitoring Strategic Work Group is one of three topic specific work
groups formed to explore options for improving the coordination and integration of hazard mitigation
related activities in California. The Work Group has been meeting regularly since September 2009 to
support the State Hazard Mitigation Plan update process and to develop strategies to identify and
document the state’s mitigation progress.
The overall purpose statement and objectives initially developed to guide the Work Group discussions
remain vital and valid.
Purpose Statement:
To track mitigation progress and record successful outcomes toward increasing California’s long‐term
resiliency.
Objectives:
 Encourage, promote, facilitate, or if necessary, mandate progress monitoring
 Communicate progress in relation to plan goals
 Establish general systems and methods for tracking progress
Process:
The Mitigation Progress Indicators and Monitoring Work Group held quarterly meetings this year in
January, April, August and December. Agencies represented at the Work Group meetings includes:
California Emergency Management Agency (Cal EMA), California Department of Insurance (CDI), California
Resources Agency (CRA), California Seismic Safety Commission (CSSC), California Utilities Emergency
Association (CUEA), Department of Food and Agriculture (CDFA), Department of General Services (DGS),
Department of Housing and Community Development (HCD), Department of Transportation (Caltrans),
State Lands Commission (SLC), California Earthquake Authority (CEA), Rural Counties Association (RCA),
2013 SHMP
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Business Recovery Managers Association (BRMA), California Polytechnic State University (Cal Poly),
University of California, Davis (UCD), United States Army Corps of Engineers (USACE), and United States
Department of Agriculture (USDA).

Key Themes, Interests and Issues
At the outset of the year, the Work Group adopted four focus areas to guide its work for the year, based on
recommendations included in the 2010 SHMP. Each of the focus areas was addressed to some degree as
described below. However, early in the year the primary focus shifted from identifying and collecting state
agency data, to a greater emphasis on how best to incorporate local mitigation efforts into progress
monitoring.
Select Types of Mitigation Units to be Measured:
Considerable discussion was held at the January Work Group Meeting to develop a framework for defining
and collecting mitigation inventories that would provide a baseline for future progress monitoring efforts.
Desirable categories to be incorporated into the framework included: defining the hazard, level of
vulnerability, exposure of priority areas and items such as structures (public/private and state/local), land
area, lifelines and other factors, i.e., cost/benefit.
Various sources of data to populate the framework were suggested, including: NRPI (Natural Resource
Projects Index, funded by State Water Board and housed at UC Davis); Army Corps of Engineers flood
mitigation projects with local communities; California Geologic Survey 2006 Summary Report on State
Hazard Mapping Act projects; Board of Equalization data on building demolition (could be a source for
identifying structures mitigated); Department of Insurance 1995 inventory of residential structures in
California; California Earthquake Authority wood frame residential retrofit projects; EERI non‐ductile
concrete inventory study ; Inventory of Strong Motion Instrumented buildings to identify pre and post‐
event condition. It was also suggested that data gaps could be filled in by using sampling and estimating
techniques and creating proxy inventories.
Measure Mitigation Costs:
The topic of mitigation costs, both as an indicator of California’s commitment to risk reduction, and as an
integral part of measuring the overall effectiveness of mitigation, is a recurring theme in the Work Group
deliberations. It was agreed that economic research should be incorporated into the mitigation monitoring
and evaluation efforts. Although not a current factor in determining the cost effectiveness of a project from
the standpoint of mitigation grant awards, it was suggested that economic impacts be considered as part of
benefit/cost calculations due to the potential long term impacts on a community from business
interruption. Additionally, it was suggested the longitudinal benefits including economic impact and
community sustainability should be studied.
Identify Mitigation Level and Priorities to be Included:
Based on the framework developed above, priority categories include hazard vulnerability, land use,
infrastructure, and building stock. Cal EMA’s ongoing efforts to develop MyPlan have included hazard
vulnerability for seven primary hazards and land use data for the state. The Cal VIVA project will
incorporate information on infrastructure. The Department of General Services has provided data on the
location of state owned buildings, which was incorporated into the SHMP. State agencies participating on
the Work Group routinely provide updates on their regulatory programs. Members have volunteered to
“pilot test” the new progress report form developed by Cal EMA and Cal Poly to facilitate the 2013 SHMP
Update. The general consensus was that the focus for future data collection efforts should target local level
information, including building inventories, and implementation or compliance with state or local
regulatory programs.
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Develop Local Mitigation Progress Data:
Based on discussions held at the January 2011 Work Group Meeting that revolved around strategies to
better integrate state and local mitigation planning, and types of data that might be included in future
LHMP’s, the Work Group requested presentations from local governments who are implementing
mitigation best practices. The first of these presentations was made at the April 2011 meeting by Claire
Clark, the Economic Development Manager for the City of San Luis Obispo, who provided information about
the city’s successful Unreinforced Masonry Building retrofit program. At the August 2011 meeting, Carl
Walker, the Floodplain Manager for the City of Roseville presented his city’s exemplary floodplain
management program. The December 5, 2011 featured a presentation by Michael Harris on the County of
Santa Barbara’s integrated planning process and post‐fire mitigation progress. A brief description of the
significance of each success story is provided below.
The City of San Luis Obispo presentation provides a good example of political commitment to addressing a
specific hazardous building type and complying with a state legislative mandate. To comply with SB547, the
City of San Luis Obispo identified 125 unreinforced masonry buildings to be mitigated by 2000. Between
1997 and 2004, 27 of those retrofits were completed. A large number of the remaining buildings were
located in the in the downtown core area. The proximity of the 2004 Paso Robles Earthquake, and the
damage and impact to the downtown business district in the City of Paso Robles stimulated renewed
interest in the City of San Luis Obispo’s URM retrofit program. The City Council collaborated with local
businesses and building owners to establish revised retrofit requirements, timelines, incentives and
penalties that would contribute to implementation. At this time only 19 buildings remain to be retrofit, the
majority of which are located in the downtown core area and part of 3 large redevelopment projects
currently in the planning stage. In addition to providing increased safety to the community, the retrofit
program has increased the resiliency of the City’s building stock to future earthquake events. The program
has also contributed to a renewed economic viability by returning the historic quality of the downtown
district, spurring ownership changes and redevelopment projects, and increasing the economic vibrancy of
the core area.
Floodplain management for existing and new development is the focus of the City of Roseville mitigation
success story. Roseville has a 30 year history of flooding and structural damage resulting from 6 major
flood events. The population of the City increased from 45,000 to 120,593 in the past 22 years. However,
standards put into place in the 1980’s have mitigated the flood risk to new development. Floodplain
mapping initiated by the city is based on projected build‐out rather than existing development, which
differs from FEMA’s Flood Insurance Rate Maps (FIRM), and represents a forward thinking approach to
floodplain management based on a “no adverse impact” policy. Currently 79% of the mapped floodplain is
in open space or easement, which is an increase of 33% since program inception. Building codes and
standards requiring 2 foot freeboard provide a strong disincentive to development in the floodplain. By
implementing both structural and non‐structural mitigation, the flood risk to the city has decreased by
600%. Roseville has a well‐integrated mitigation planning process whereby flood mitigation policies and
programs are consistent across plans, including the General Plan, the Local Hazard Mitigation Plan and the
Community Rating System.
Program coordination and annual reporting requirements ensure
interdepartmental plan maintenance and progress monitoring. By monitoring and documenting flood
mitigation programs and progress, the City of Roseville has received credit for 16 of the 18 possible CRS
activities, resulting in changing its CRS rating from Class 6 to Class 1 over a 15‐year period, thus reducing
flood insurance premiums for properties in the SFHA by 45%.
Multi‐hazard planning and coordination is emphasized by the Santa Barbara County presentation on plan
integration and post‐wildfire mitigation planning and implementation. When initiating the County LHMP
Update process, the Emergency Operations Chief reviewed the existing plan and recognized its value for
identifying hazards and critical infrastructure, as a tool for emergency planning and response exercises, and
as a means of seeking hazard mitigation funding. When the updated LHMP was placed on the Board of
Supervisors meeting agenda for approval, the Board recognized the connection between vulnerable critical
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facilities identified in the LHMP and projects that were included in the County Improvement Plan (CIP). All
facilities included in the CIP must now be reviewed for potential hazard vulnerabilities which resulted in
several planned mitigation projects.
Santa Barbara County experienced several major wildfires within during 2008 and 2009. Concerns about
potential post‐fire erosion and flooding downstream of the burn areas during the winter rainy season
resulted in Santa Barbara taking an advanced planning approach to flood mitigation. The Flood Control
District was given a seat in the fire Emergency Operations Center (EOC), and with access to GIS maps they
were able to quickly identify burn areas that would be most susceptible to post‐fire flooding and landslides.
Flood response plans developed while fires were still burning included designating areas for debris basins,
hydromulching, and channel clearing.
The NCRS provided $4 million for post‐fire mitigation
implementation. The County divided the burn areas into sections and assigned a planner to each section to
monitor recovery and mitigation effectiveness. One example is the effectiveness of the post‐fire flood
mitigation strategy put into place following the July 2009 Jesusita Fire. In October 2009, over ten inches of
rain fell in one day and no flooding occurred as a result of the hydromulching, debris basins, and channel
clearing that had been implemented following the fire.
Mitigation Progress Indicators and Monitoring
Strategic Work Group Participants
State Agencies
California Department of Insurance
California Emergency Management Agency (now Cal
OES)
California Resources Agency
California Seismic Safety Commission
California Utilities Emergency Association
Department of Food and Agriculture
Department of General Services
Department
of
Housing
and
Community
Development
Department of Transportation
State Lands Commission
Local Government
City of Roseville
City of San Luis Obispo
Rural Counties Association
Private Sector
Business Recovery Managers Association
California Earthquake Authority
Academic/Research Institutions
California Polytechnic State University
University of California, Davis
Federal Agencies
United States Army Corps of Engineers
United States Department of Agriculture
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GISTAWC STRATEGIC WORKING GROUP
MYPLAN PLANNING MEETING DECEMBER 5, 2011
Original Data Layer List for Phase 1
Phase 1 GIS Data Layers
Base Layers
Aerial photo layer
*County Boundaries
*City Boundaries
*Major Roads
*Local Streets
Water Features
Population (Density) + ”Add layers”
# Dams
Railroads
Airports
# State lands
# Federal lands
Shaded relief

Hazard Layers
** Special Flood Hazard Areas (FEMA)
200‐year flood plains (DWR) + USACE
** SRA Fire Hazard Severity Zones (CAL FIRE)
Wildfire Threat (CAL FIRE)
** Earthquake Fault Zone Mapping (CGS)
** State Hazard Mapping Act data ‐ liquefaction,
landslide, ground shaking (CGS)
Tsunami Inundation (CGS)
**/# Dam inundation boundaries
Sea Level Rise (Pacific Institute)
Active faults
**/# WUI boundaries
Community Wildfire Protection Plan

* Included in base map
** Includes Hazards included in the CA Natural Hazards Disclosure Act for which mapping is available
# Not implemented

Potential Phase 2 GIS Data Layers
Base Layers
Parcel Boundaries
Existing Land Use
General Plan Land Use
Critical Infrastructure
Levees / Sea Walls
Contours
Hill‐shade
CA‐SVI
Water Treatment Plants
Power Plants

Hazard Layers
Coastal Erosion
Storm Surge
Past & Projected Temperature
Past & Projected Rain Fall
Species Change
Fire Threat Projections
Unreinforced Masonry/Other Retrofit Tracking
Climate Change Adaptation Guidance

(Continued on next page)
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New layers for Phase 2 ‐ for discussion (includes carryover layers)
Potential GIS Data Layers
Base Layers

Hazard Layers

Left from Phase 1:
Dams
State lands
Federal lands

Left from Phase 1:
** Potential Dam inundation boundaries
* Sea Level Rise
* Wildfire Threat (CAL FIRE and/or Pacific
Institute)
**WUI boundaries
Community Wildfire Protection Plan Boundaries
(?)

Planned for Phase 2:
Parcel Boundaries
Existing Land Use
General Plan Land Use
Critical Infrastructure
Social Vulnerability, i.e., vulnerable population
facilities – schools, nursing homes, hospitals etc.
Water Treatment Plants
Power Plants
Levees / Sea Walls
Contours
Hill‐shade

Planned for Phase 2:
Coastal Erosion
Storm Surge
* Past & Projected Temperature
* Past & Projected Precipitation
Species Change
Fire Threat Projections
Unreinforced Masonry/Other Retrofit Tracking
Climate Change Adaptation Guidance

Other Possible Hazard Layers:
* Bay Area Inundation
* Projected Snow Water Equivalent
Previous disaster history
Levees/sea walls
*From Cal‐Adapt website
**Hazards included in the CA Natural Hazards Disclosure Act for which mapping is available

Discussion to include:
‐ Whether statewide data is available for each topic
‐ Where to get data
‐ Data Steward for data
‐ Legend for each topic
Also to discuss:
‐ Are we going to allow local entities to upload their data?
‐ Is MyPlan going to include links to important articles about mitigation/hazards?
‐ Other?
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APPENDIX L ‐ COMPREHENSIVE MULTI‐AGENCY MITIGATION ACTION MATRIX
Program Area
Mitigation Action
STRATEGIC MITIGATION PLANNING AND ACTION PROGRAM
See Progress Summary 1.A
Adopt Legislation Formalizing
Mitigation Legislation and
Mitigation Program
Implementation
See Progress Summary 3.A
See Progress Summary 3.B
See Progress Summary 3.C
See Progress Summary 3.D
See Progress Summary 3.E

Strengthen Interagency
Coordination
See Progress Summary 3.F

2013 SHMP

Departmental Consolidation

2013 Progress

New: The Central Valley Flood
Protection Plan was adopted,
implementing previous flood mitigation
and general plan legislation.
New: Legislation was adopted requiring
localities in certain fire hazard zones to
incorporate fire risk in general plan
safety elements.
Responsible Agencies: DWR, CalFIRE,
OPR
Ongoing: Cities and counties in
California have formally adopted their
LHMP’s with safety elements of their
general plans.
Responsible Agency: Cal OES
New: In July 2013, the consolidated
California DHS and OES (Cal EMA) was
renamed the Governor’s Office of
Emergency Services, thus providing a
stronger base of executive authority.
New: Interagency coordination
supporting preparation of the
Adaptation Planning Guide and Cal VIVA
projects.
Ongoing: SHMT Strategic Work Groups
with multi‐agency participation
continue.
Responsible Agency: Cal OES

Goals and Objectives Met

Goal 1, Objectives 1, 2, 3, 5 6
Goal 2, Objectives 1, 2, 3, 4
Goal 3, Objectives 1, 3, 4
Goal 4, Objectives 1, 2, 4

Goal 2, Objective 5
Goal 4, Objective 3
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Program Area
Broaden Public and Private Sector
Mitigation Linkages

Mitigation Action

See Progress Summary 3.H

Set Targets for Measuring Future
Progress
See Progress Summary 3.I

Enhance Data Systems and GIS
See Progress Summary 3.J
See Progress Summary 5.A
See Progress Summary 5.
See Progress Summary 7.B

Set systematic near‐ and long‐
term mitigation targets and
priorities
Develop a systematic loss
estimation methodology to
calculate dollar loss estimates for
state‐owned and operated
facilities

2013 Progress
On‐going: Private sector participants
added to SHMT Cross‐Sector
Communications and Knowledge‐
Sharing Working Group through
2011.Strategic Work Group
recommendations included in 2013
SHMP
Responsible Agency: Cal OES
Ongoing: Progress Monitoring Strategic
Work Group recommendations included
in 2013 SHMP
Responsible Agency: Cal OES
Ongoing: GIS Technical Advisory
Working Committee (GIS TAWC)
recommendations included in 2010
SHMP
New: MyPlan.gov launched by Cal OES
and the California Natural Resources
Agency
Ongoing: GIS data for all state‐owned
facilities mapped in relation to estimate
total exposure to primary hazards
Ongoing: California Vital Infrastructure
Vulnerability Assessment (Cal VIVA) Pilot
Study initiated with 2010 SHMP

Goals and Objectives Met
Goal 2, Objective 5
Goal 4, Objectives 6, 7

All

Goal 1, Objective 1, 2
Goal 2, Objective 6
Goal 4, Objective 1, 2, 5, 7

Responsible Agency: Cal OES
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Program Area
Establish a Mitigation Registry for
Communicating Progress

Mitigation Action
Establish a web‐based registry of
mitigation projects

See Chapter 1
See Progress Summary 3.J
See Progress Summary 7.B

Implement SMART Mitigation
Loss Avoidance Tracking
See Progress Summary 3.K
See Progress Summary 3.L

2013 SHMP

Conduct post‐disaster onsite
review and documentation of loss
avoidance of mitigation projects
using SMART

2013 Progress
New: Progress Monitoring Strategic
Work Group/SHMT developed web‐
based form for reporting mitigation
progress.
New: Mitigation success stories posted
on the Cal OES Mitigation Web Portal.
New: Mitigation Best Practices included
throughout 2013 SHMP and posted on
the Cal EMA Hazard Mitigation Web
Portal.
Ongoing: Progress Summaries
highlighted throughout 2013 SHMP.
Ongoing: Progress Monitoring Strategic
Work Group Recommendations included
in 2013 SHMP.
New: Cal VIVA III proposes development
of a State Reporting Plan that includes a
state‐managed repository for data from
state agencies and departments
regarding seismic vulnerability of their
buildings.
Responsible Agency: Cal OES
New: Training of a pool of field
investigators was undertaken in 2010
and 2011.
New: Following the December 2010
Severe Winter Storms in Southern
California, three mitigation projects
were identified for field review by the
SMART team. The detailed field
investigation is pending funding.
Responsible Agency: Cal OES, Cal Poly,
CSU

Goals and Objectives Met
All

Goal 2, Objectives 3, 4
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Program Area
Connect Mitigation Planning with
Regional Planning
See Progress Summary 3.M

Mitigation Action
Pursue integration of state and
local mitigation planning with
Regional Blueprint Planning

2013 Progress
Ongoing: Land Use Mitigation Strategic
Working Group coordinated local hazard
mitigation planning with regional
strategies of SB 375 and continued Cal
EMA encouragement of the California
Strategic Growth Council to add hazard
mitigation as a priority grant‐eligible
planning activity. Work Group Report
and recommendations are summarized
in the 2013 SHMP.
Responsible Agency: Cal OES

Goals and Objectives Met
Goal 1, Objective 2
Goal 2, Objectives 1, 5
Goal 4, Objectives 3, 5, 6, 7

IMPLEMENTING GOALS
See Progress Summary 2.A
Goal 1: Significantly reduce life
loss and injuries

Objective 2: Improve
understanding of hazards and risk

New: MyPlan, an Internet Mapping
Service was launched, providing a single
online location for GIS natural hazard
mapping.
Responsible Agency: Cal OES, Natural
Resources Agency
Ongoing: Progress continues in
implementing local unreinforced
masonry retrofit programs
Responsible Agency: California Seismic
Safety Commission
New: The Central Valley Flood
Protection Plan was adopted,
implementing previous flood mitigation
and general plan legislation.
Responsible Agency: DWR, OPR
New: Legislation was adopted requiring
localities in certain fire hazard zones to
incorporate fire risk in general plan
safety elements.
Responsible Agency: OPR, Cal FIRE

Goal 1, All Objectives

Objective 4: Modify structures to
meet life safety standards
Objective 5: Incorporate
mitigation measures in
development

2013 SHMP
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Program Area
Goal 2: Minimize damage to
structures and property as wells
as interruption of essential
services and activities.

Goal 3: Protect the environment

2013 SHMP

Mitigation Action
Objective 2: Encourage life and
property protection measures
Objective 5: Establish and
maintain partnerships among all
levels of government, private
sector, community groups and
institutions of higher learning
that improve and implement
methods to protect life and
property
Objective 6: Support the
protection of vital records, and
strengthening or replacement of
buildings, infrastructure, and
lifelines to minimize post‐disaster
disruption and facilitate short‐
term and long‐term recovery.
Objective 2: Establish
partnerships among public and
private sector institutions

2013 Progress
New: Cal VIVA program completed
Phase 1 of the project designed to
identify and strengthen vulnerable
state‐owned buildings.
Responsible Agency: Cal OES,
Department of General Services (DGS)

Goals and Objectives Met
Goal 2, All Objectives

New: Climate Adaptation Planning
Guides published in 2011.
Responsible Agency: Natural Resources
Agency, Cal OES
New: Sector‐Specific Adaptation
Progress is documented in a collection
of 14 reports and resources published
by various state departments and
agencies.
Responsible Agency: Multiple

Goal 3, All Objectives
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Program Area
Goal 4: Promote hazard
mitigation as an integrated public
policy

CLIMATE CHANGE
California Global Warming
Solutions Act (AB 32)

Strategic Growth Council

2013 SHMP

Mitigation Action
Objective 5: Build linkages
among hazard mitigation,
disaster preparedness and
recovery programs

2013 Progress
New: The California Emergency
Management Agency (Cal EMA) was
renamed the Governor’s Office of
Emergency Services (Cal OES), thus
providing Executive Authority while
maintaining the consolidation of the two
former agencies, the Governor’s Office
of Emergency Services and Office of
Homeland Security
Responsible Agency: Cal OES

Goals and Objectives Met
Goal 4, All Objectives

Establish a statewide greenhouse
gas emissions cap for 2020, based
on 1990 emissions by January 1,
2008

Ongoing: SB 375, signed in October
2008, requires the California Air
Resources Board (CARB) to establish
GHG emission reduction targets for each
region. In turn, metropolitan planning
organizations must create a Sustainable
Communities Strategy as part of the
Regional Transportation Plan.
Timeframe for completion is several
years
Responsible Agency: CARB
Ongoing: SB 732 was signed in
September 2008, creating the cabinet‐
level Strategic Growth Council. The
Council has authority to distribute
Proposition 84 funds. Projects funded
by Proposition 84 funds must reduce
greenhouse gases emissions on a
permanent basis

Goal 1, Objectives 2, 6
Goal 3, Objectives 2, 3, 5, 6
Goal 4, Objectives 5, 8

Coordinate the activities of state
agencies to improve air and
water quality; protect natural
resources and agricultural lands;
increase the availability of
affordable housing; improve
infrastructure systems; promote
public health; and, assist state
and local entities in the planning
of sustainable communities and
meeting AB 32 goals.

Goal 1, Objectives 2, 6
Goal 3, Objectives 2, 3, 5, 6
Goal 4, Objectives 5, 8

Responsible Agency: Strategic Growth
Council
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Program Area
California Adaptation Strategy
See Progress Summary 4.A
See Progress Summary 4.B

California Global Warming
Solutions Act

Mitigation Action
Assess vulnerability and outline
possible climate change
adaptation solutions.

Develop a Scoping Plan outlining
the state’s strategy to achieve the
2020 greenhouse gas emissions
reduction goals.

2013 Progress
New: The 2009 California Climate
Adaptation Planning Guide, a set of four
complementary documents, provides
guidance to communities in addressing
consequences of Strategy (CAS) was
finalized in December 2009. The CAS
summarizes the best known science on
climate change impacts in the state and
outlines possible solutions.
Responsible Agency: California Natural
Resources Agency, Cal OESCARB
New: “Adapting to Sea Level Rise: A
Guide for California’s Coastal
Communities” was developed for the
California Energy Commission.
New: “Addressing Climate Change
Adaptation in Regional Transportation
Plans: A Guide for California MPOs and
RTPAs” was prepared for the California
Department of Transportation.
New: “Climate Action for Health:
Integrating Public Health into Climate
Action Planning” was developed by the
California Department of Public Health.
New: “Climate Change Handbook for
Regional Water Planning” was prepared
for the USEPA and DWR
Ongoing: Scoping Plan adopted in
December 2008 which outlines a set of
actions designed to reduce overall
greenhouse gas emissions in California
to 1990 levels by 2020.

Goals and Objectives Met
Goal 1, Objectives 2, 6
Goal 3, Objectives 2, 3, 5, 6
Goal 4, Objectives 5, 8

Goal 1, Objective 6
Goal 3, Objectives 2, 3, 5, 6
Goal 4, Objectives 5, 8

Responsible Agency: CARB

2013 SHMP
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Program Area
EARTHQUAKE HAZARD
MITIGATION
California Earthquake Loss
Reduction Plan
See Best Practices Highlight 5.A
See Best Practices Highlight 5.C
See Best Practices Highlight 5.E

Seismic Hazard Mapping
See Progress Summary 5.N

Uniform California Earthquake
Rupture Forecast (UCERF)

Delta Liquefaction Hazard

LIDAR Fault Mapping

2013 SHMP

Mitigation Action

2013 Progress

Goals and Objectives Met

Goal 1, All Objectives
Goal 2, All Objectives
Goal 4, Objectives 6, 7

Update the California Earthquake
Loss Reduction Plan as required
by the California Earthquake
Hazards Reduction Act of 1986.

Ongoing: The most recent update,
California Earthquake Loss Reduction
Plan 2007‐2011 was published in 2007

Ensure efficient, accurate, and
reliable completion of the
statewide Seismic Hazard
Mapping Program

Ongoing: 10 years to complete.
Since 2010, 3 additional quadrangle
maps have been issued, bringing the
total number of maps issued to 121,
affecting 161 cities and 9 counties.
Additionally, 13 new and revised Alquist‐
Priolo Earthquake Fault Zone Maps have
been issued.
Responsible Agency: California
Geological Survey (CGS)
In Progress: The next generation UCERF
project, UCERF III began in 2009 and is
scheduled to conclude by late 2013.
Responsible Agency: CGS

Goal 1, Objectives 1, 2, 3, 5
Goal 2, Objectives 1, 2, 3
Goal 4, Objectives 2, 6, 7

In progress: NEHRP funded project

Goal 1, Objectives 1, 2
Goal 2, Objectives 1, 2, 3

Revise California earthquake
probabilities; Prepare updated
shaking hazard map of California
as the National Earthquake
Hazard Reduction Program
(NEHRP) recommended revisions
to the 2012 International Building
Code
Map liquefaction hazard of native
geologic materials in the
Sacramento‐San Joaquin Delta
region
Examine the utility of high‐
resolution LIDAR topographic
data for mapping active faults

Responsible Agency: California Seismic Safety
Commission (CSSC)

Responsible Agency: CGS

In progress: NEHRP funded project
Responsible Agency: CGS

Goal 1, Objectives 1, 2, 3
Goal 2, Objectives 1, 2, 3, 4, 5
Goal 4, Objective 7

Goal 1, Objectives 1, 2
Goal 2, Objectives 1, 2, 3
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Program Area
Remote Sensing Fault Mapping

California Vital Infrastructure
Vulnerability Assessment
See Progress Summary 5.C

State Building Retrofits
See Progress Summary 5.D

Mitigation Action
Examine the utility of airborne
hyper‐spectral remote‐sensing
imagery for mapping active faults
Develop and test a methodology
for assessing the vulnerability of
state‐owned building stock to
seismic and other hazards and
determine minimum retrofit
measures to protect occupants
from harm, and facilitate
recovery.
Proposition 122, passed in 1990,
authorized $250 million for the
identification and retrofit of
deficient state‐owned buildings.

2013 Progress
In progress: NASA funded project
Responsible Agency: CGS

Goals and Objectives Met
Goal 1, Objectives 1, 2
Goal 2, Objectives 1, 2, 3

In progress: Two of the three
increments of Cal VIVA have been
completed. Final report on those two
phases were issued in Spring 2013
Responsible Agency: Cal OES

Goal 1, All Objectives
Goal 2, Objectives 2, 4, 6

Ongoing: As of 2008, program funds
have benefited 85 projects. It is
projected that by completion, the
program will have retrofitted over 145
buildings.

Goal 1, All Objectives
Goal 2, Objectives 2, 4, 6

Responsible Agency: Department of General
Services (DGS)

CSU Retrofits
See Progress Summary 5.E

Reduce unacceptable seismic risk
of existing buildings and manage
current construction programs to
limit future seismic risk.

Ongoing: CSU has funded and
implemented over $22 million in
system‐wide seismic retrofit projects. An
additional $503.6 million in projects is
targeted through 2015.

Goal 1, Objectives 4, 5
Goal 2, Objectives 2, 3, 6
Goal 4, Objective 6

Responsible Agency: California State
University System(CSU)

UC Retrofits
See Progress Summary 5.F
See Best Practices Highlight 5.B

2013 SHMP

University of California System‐
Wide Seismic Safety Program
conducts seismic review to
identify and set priorities for
hazard mitigation.

Ongoing: As of 2012, seismic work was
completed on 288 structures, at a cost
of approximately $7.8 billion.
Responsible Agency: University of
California (UC) Board of Regents

Goal 1, Objectives 4, 5
Goal 2, Objectives 2, 3, 6
Goal 4, Objective 6
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Program Area
Seismic Evaluation of Single
Family Dwellings
See Progress Summary 5.G
See Best Practices Highlight 5.C

California Earthquake Authority
(CEA) Grants
See Progress Summary 5.H

Non‐Ductile Concrete Buildings
See Progress Summary 5.J

Mobile Homes
See Progress Summary 5.J

2013 SHMP

Mitigation Action
Develop comprehensive
guidelines for evaluating and
seismically retrofitting single‐
family dwellings

Expend five percent of the CEA
investment income for mitigation
grants.

Voluntary program to canvass
cities and counties throughout
the state to determine how many
pre‐1976 non‐ductile concrete
buildings may exist within each
jurisdiction.
Structural and lateral stability of
manufactured housing.

2013 Progress
New: CEA has joined forces with FEMA
to prepare guidelines that will include
proscriptive provisions for unique
housing types such as high cripple walls
and living spaces over garages.
Responsible Agency: CEA
Ongoing: In August 2011, CEA and Cal
OES created the California Residential
Mitigation Program (CRMP) to carry out
a joint mitigation program. The CRMPs
initial pilot program will roll out in late
2013 and will provide $3000 per
residential unit for seismic residential
upgrading.
Responsible Agency: CEA
Ongoing: In 2012/13 a new phase of the
Concrete Coalition Project, supported by
an HMGP grant, is focusing on
developing tools that help decision‐
makers and engineers advance this field
of endeavor.
Responsible Agency: EERI
New: Regulations became effective in
April 2013 that apply the current
California Residential Code structural
standards to any alternation of a
manufactured home built after 1958.
Responsible Agency: Department of
Housing and Community Development
(HCD)

Goals and Objectives Met
Goal 1, Objectives 4,5
Goal 2, Objectives 2, 3, 4, 5, 6
Goal 4, Objectives 5, 6, 7

Goal 1, Objectives 4,5
Goal 2, Objectives 2, 3, 4, 5, 6
Goal 4, Objectives 5, 6, 7

Goal 1, Objectives 2, 4, 5
Goal 2, Objectives 2, 3, 4, 5, 6
Goal 4, Objective 7

Goal 1, Objectives 3, 4
Goal 2, Objectives 2, 3, 4, 5, 6
Goal 4, Objective 6
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Program Area
Marine Oil Terminal Engineering
and Maintenance Standards
(MOTEMS)
See Progress Summary 5.K

Liquid Natural Gas (LNG)
Receiving Terminals
See Progress Summary 5.L

Mitigation Action
The design, construction,
inspection, maintenance, and
repair of marine oil terminals,
including the requirement to
upgrade structures and non‐
structural elements of piers,
wharves and other waterfront
facilities
Develop standards similar to
MOTEMS for LNG receiving
terminals

2013 Progress
In progress: Revision 2 to the MOTEMS
is scheduled for publication in January
2014.

Evaluate and seismically retrofit
state highway bridges and
overpasses to prevent collapse in
major earthquakes.

In progress: Of the 2,194 state bridges
previously determined to need seismic
retrofitting, all but three have been
retrofitted. Additionally 906 of the
1,243 local bridges needing retrofits
have been completed.
Responsible Agency: Caltrans
Ongoing: The Great California ShakeOut
is an annual event. The 2012 message
jointly developed by CEA and the Red
Cross was “Get Prepared, California”
Agencies preparing for the 2013
ShakeOut are being encouraged to
include mitigation in their message.
Responsible Agency: Cal OES, Red Cross,
CEA , et al

Responsible Agency: California State Lands
Commission (CSLC)

In progress: The California State Lands
Commission is currently developing the
standards for deep water, conventional
wharf, and gravity‐based facilities.

Goals and Objectives Met
Goal 1, Objectives 1, 4, 5
Goal 2, Objectives 1, 2, 3, 4, 5, 6
Goal 3, Objectives 1, 2, 7
Goal 4, Objectives 6, 7

Goal 1, Objectives 1, 4, 5
Goal 2, Objectives 1, 2, 3, 4, 5, 6
Goal 3, Objectives 1, 2, 7
Goal 4, Objectives 6, 7

Responsible Agency: CSLC

Highway Bridge Retrofits
See Progress Summary 5.M

The Great California ShakeOut
Earthquake Drill and Public
Readiness Initiative
See Progress Summary 5.B

Develop earthquake planning
scenarios and conduct emergency
preparedness and response
exercises to include multiple
levels of government, the private
sector and the public.

Goal 1, Objectives 1, 4, 5
Goal 2, Objectives 2, 5, 6

Goal 1, Objectives 1, 2, 6
Goal 2, Objective 5
Goal 4, Objectives 3, 7

FLOOD HAZARD MITIGATION

2013 SHMP
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Program Area
Flood Control System Deficiencies
in Central Valley
See Progress Summary 5.O

Central Valley Flood Management
Planning (CVFMP)
See Progress Summary 5.O
See Progress Summary 5.Q

Flood Risk Mapping
See Progress Summary 5.O

Land Use Planning and
Management
See Progress Summary 5.O

Mitigation Action
Produce a Descriptive Document
to inventory the facilities and
operations associated with State
and Federal flood control works,
and a Flood Control System
Status Report to assess the status
of that inventory.
Develop a sustainable, integrated
flood management plan for areas
protected by facilities of the
State‐Federal flood protection
system in the Central Valley.
Adopt a schedule for mapping
flood risk areas in the Central
Valley and prepare/approve levee
flood protection zone maps.
Provide yearly notices to owners
of property in a levee flood
protection zone.
Control future development in
floodplains and flood‐prone
areas. Cities and counties in the
Central Valley to amend general
plans and zoning ordinances to
conform to the CVFPP.

2013 Progress
In Progress: Underway.
Responsible Agency: DWR

Goals and Objectives Met
Goal 1, Objectives 1, 2, 4, 5
Goal 2, Objectives 2, 3, 5
Goal 3, Objectives 2, 4
Goal 4, Objective 5

Completed: The Central Valley Flood
Protection Plan (CVFPP) was adopted in
June 2012.

Goal 1, Objectives 1, 6
Goal 2, Objectives 2, 3, 5
Goal 3, Objectives 1, 2, 3, 4

Responsible Agency: DWR

Ongoing: Legislation requires DWR to
make the maps available to the public
by June 2013.

Goal 1, Objectives 1, 2, 5, 6
Goal 2, Objective 5
Goal 4, Objective 7

Responsible Agency: DWR

Completed: Local Land Use Planning:
Handbook for Communities
Implementing Flood Legislation was
released in June 2010.Ongoing:
Implementation of SB 5 requiring cities
and counties within Sacramento‐San
Joaquin Valleys to address new flood
protection standards when considering
new development

Goal 1, Objective 5
Goal 2, Objectives 1 ‐ 6
Goal 4, Objectives 1, 2, 4, 5, 6

Responsible Agency: DWR

2013 SHMP
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Program Area
Flood Legislation Planning
Assistance
See Progress Summary 5.O

Mitigation Action
Provide planning assistance to
local governments in
implementing the five flood
legislation bills passed in 2007.

2013 Progress
Completed: Two documents were
prepared in 2007 to assist local
governments in complying with
legislated requirements: California
Flood Legislation Summary and
California Flood Legislation Companion
Reference.

FloodSAFE California, launched in
2006 is a multi‐faceted program
to improve public safety through
integrated flood management.

Ongoing: The FloodSAFE Strategic Plan:
Public Draft was released in May 2008.
It contains twelve Foundational
Objectives with target dates for
completion extending to 2025.
New: The Flood Risk Notification
Program is part of the FloodSAFE
California Initiative. In September 2010,
DWR provided the first annual written
notice of flood risks to each landowner
whose property is protected by certain
levees.
New: In 2013 DWR and the US Army
Corps of Engineers published the report
“California’s Flood Future” to look at
statewide flood risk.

Goals and Objectives Met
Goal 1, Objectives 2, 6
Goal 2, Objectives 1 ‐ 6
Goal 3, Objectives 1, 3, 4
Goal 4, Objectives 1, 2, 4, 5, 6

Responsible Agency: DWR

Flood Management
See Progress Summary 5.Q

Goal 1, Objectives 1, 2, 6
Goal 2, Objectives 1, 2, 3, 5
Goal 3, Objectives 3, 4
Goal 4, Objectives 1, 5, 7

Responsible Agency: DWR

2013 SHMP
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Program Area
Water Plans and the Delta
See Progress Summary 5.S

Mitigation Action
The California Water Plan serves
as the state’s blueprint for
integrated water management
and sustainability.

2013 Progress
New: The California Water Plan update
for 2013 is being developed by DWR.
The final plan should be published by
the end of 2013.
New: The Delta Reform Act of 2009
created the Delta Stewardship Council,
an independent state agency, to provide
a more reliable water supply for
California and enhancing the Delta’s
ecosystem.

Work with local floodplain
managers to promote
participation in and ensure
compliance with the NFIP to
update community’s FIRM

Ongoing: Currently 524 NFIP
participating communities throughout
the state.
New: FEMA will implement the new CRS
Coordinator’s Manual beginning April
2013. Each participating CRS
community will need to meet the new
criteria.

Goals and Objectives Met
Goal 1, Objectives 1, 2, 6
Goal 2, Objective 5
Goal 3, Objectives 2, 3, 4, 5
Goal 4, Objectives 1, 5, 7

Responsible Agency: DWR

NFIP Compliance
See Progress Summary 5.P

Goal 1, Objectives 1, 5, 6
Goal 2, Objectives 3, 5
Goal 3, Objectives 1, 2, 3, 5, 6
Goal 4, Objectives 1, 2, 5, 6, 7

Responsible Agency: DWR

WILDFIRE HAZARD MITIGATION
Legislation for Local Wildfire
Hazard Planning
See Progress Summary 5.U

2013 SHMP

Mandates wildfire planning be
incorporated into development
and land use planning

New: SB 1241, passed in 2012 requires
wildfire updates to general plans,
mandatory findings for subdivision
approvals in SRA’s and VHFHSZs, and
CEQA checklist updates for wildfire
safety.
Responsible Agency: Cal FIRE, OPR

Goal 1, Objectives 1, 2, 6
Goal 2, Objectives 1, 2, 3, 5
Goal 3, Objectives 1 ‐ 7
Goal 4, Objectives 1, 2, 3, 4, 5, 7
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Program Area
Fire Hazard Severity Zones
See Progress Summary 5.T

Strategic Fire Plan
See Progress Summary 5.V

Forest and Range Assessment

FIREWISE

2013 SHMP

Mitigation Action
Map areas of significant fire
hazards based on fuels, terrain,
weather, and other relevant
factors. These Fire Hazard
Severity Zones define the
application of various mitigation
strategies to reduce risk.
The Strategic Fire Plan forms the
basis for assessing California’s
complex and dynamic natural and
man‐made environment and
identifies a variety of actions to
minimize the negative effects of
wildland fire.
Identify and evaluate wildland
fire hazards and the associated
values and assets at risk.
Facilitate the sharing of all
analyses and data collections
across all ownerships for
consistency in type and kind
Increase awareness, knowledge
and actions implemented by
individuals and communities to
reduce human loss and property
damage from wildland fires, such
as defensible space, fire
prevention and fire safe building
standards

2013 Progress
Ongoing: CAL FIRE updated SRA and LRA
Fire Hazard Severity Zones Maps for the
state.
Responsible Agency: CAL FIRE

Completed: The 2010 Strategic Fire Plan
was approved in June 2010. It contains
seven goals that may be implemented
within any timeframe based on available
funding.

Goals and Objectives Met
Goal 1, Objectives 1, 2, 3, 4, 6
Goal 2, Objectives 1 ‐ 6
Goal 3, Objectives 2, 3, 4, 6
Goal 4, Objectives 1, 2, 4, 6, 7

Goal 1, Objectives 1, 2, 6
Goal 2, Objectives 1 ‐ 6
Goal 3, Objectives 1 ‐ 7
Goal 4, Objectives 1, 2, 5, 7

Responsible Agency: CAL FIRE

Completed: The 2010 Forest and Range
Assessment was completed in June
2010.
Responsible Agency: CAL FIRE

Ongoing: As of 20109, there are 53
recognized FIREWISE communities in
California.
NEW: In 2012 Cal FIRE, Firewise, and
California Fire Safe Council signed an
MOU to allow CFSC to act as the State
Liaison for Firewise Communities in
California.
Responsible Agency: CAL FIRE, CFSC

Goal 1, Objectives 1, 2, 6
Goal 2, Objectives 1 ‐ 6
Goal 3, Objectives 1 ‐ 7
Goal 4, Objectives 1, 2, 5

Goal 1, Objectives 1, 2, 6
Goal 2, Objectives 2, 3, 5, 6
Goal 3, Objectives 2, 3, 4, 5
Goal 4, Objectives 1, 3, 5, 7
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Program Area
Post‐Fire Assessment

Mitigation Action
Address post‐fire responsibilities
for natural resource recovery
including watershed protection,
reforestation, and ecosystem
restoration

2013 Progress
Ongoing: Implementation of Governor’s
Executive Order S‐07‐08 which requires
the Governor’s Office of Emergency
Services, California Resources Agency
and the California Environmental
Protection Agency to provide post‐fire
assessment services to citizens living
near burned areas on State, local, tribal
or private lands (SEAT)

Community Wildfire Protection
Plans (CWPP)

CWPPs are produced in
collaboration with public fire
agencies and affected non‐
governmental interests
(especially local community
residents), identify hazardous fuel
reduction treatment priorities,
recommend measures to reduce
structural ignitability and address
issues such as wildfire response,
hazard mitigation, community
preparedness and structure
protection

Ongoing: As of 2009, 317 communities
were identified as having CWPPs

Inventory the existing levee
system, compile existing
subsurface data, collect new
subsurface data, and build a GIS‐
based platform containing all the
relevant levee information

Ongoing: Phase 1 analysis of various
risks to levees and the local and
statewide consequences of levee failure
is completed. Phase 2 which identifies
and analyzes measures to reduce the
risks and consequences is underway.

Goals and Objectives Met
Goal 1, Objectives 1, 2, 5, 6
Goal 2, Objectives 2, 5, 6
Goal 3, Objectives 1 ‐ 6
Goal 4, Objectives 3, 5, 7

Responsible Agency: CAL FIRE

LEVEE HAZARD MITIGATION
Delta Risk Management Strategy
See Progress Summary 6.A

Responsible Agency: CAL FIRE

Goal 1, Objectives 1, 2, 6
Goal 2, Objectives 2, 3, 5, 6
Goal 3, Objectives 2, 3, 4, 5,
Goal 4, Objectives 1, 3, 5, 7

Goal 1, Objectives 1 ‐ 5
Goal 2, Objectives 2, 3, 6
Goal 3, Objectives 2, 4

Responsible Agency: DWR

2013 SHMP
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Program Area
Levee Evaluation and Repair
See Progress Summary 6.A

California Levee Database
See Progress Summary 6.A

Mitigation Action
Evaluate and upgrade aging and
deteriorating levees along the
Sacramento and San Joaquin
River Valleys and Delta. Funding
is provided through Propositions
84 and 1E.

Initiate development of a state‐
of‐the‐art California Levee
Database (CLD) for the purpose of
better understanding and
managing levees in California.

2013 Progress
Ongoing: To date, nearly 250 levee
repair sites have been identified with
repairs to more than 100 critical sites
completed.
New: DWRs Levee Evaluation Program
includes the Urban Levee Geotechnical
Evaluations (ULE) Project and the Non‐
Urban Levee Evaluations (NULE) Project.
Several Geotechnical Reports have been
produced from these evaluations, and
others will be completed over the next
two years.
Responsible Agency: DWR
Ongoing: DWR in concert with FEMA
Map Modernization Program has started
assembling critically needed levee
information on ownership, location, and
risk assessment factors for all California
levees.

Goals and Objectives Met
Goal 1, Objectives 2, 5
Goal 2, Objectives 2, 3, 5, 6
Goal 3, Objectives 1 ‐ 4

Goal 1, Objective 1, 2
Goal 2, Objectives 2, 3, 5
Goal 3, Objective 2
Goal 4, Objectives 5, 7

Responsible Agency: DWR

Aerial Levee Survey Project
See Progress Summary 6.A

Levee Flood Protection Zones
See Progress Summary 6.A

Low level electromagnetic
helicopter surveys to gather
additional data on levees to
determine their integrity.
Provide annual written notice of
flood risks to each landowner
whose property is determined to
be protected by State‐Federal
levees.

Ongoing: Program began in September
2007, and is continuing using
Proposition 84 and 1E funding.

Goal 1, Objectives 1, 2

Responsible Agency: DWR

Ongoing: DWR developed Levee Flood
Protection Zone (LFPZ) maps by
December 2008. DWR is developing a
web‐viewer that will enable property
owners to locate their property on a
LPZ.

Goal 1, Objectives 1, 2
Goal 4, Objective 7

Responsible Agency: DWR

LANDSLIDE HAZARD MITIGATION

2013 SHMP
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Program Area
Landslide Inventory Maps

Mitigation Action
Continue to map earthquake
induced landslides through the
Seismic Hazards Mapping
Program

2013 Progress
Ongoing: CGS continues to release
maps of seismically induced landslides
under the Seismic Hazards Mapping Act.
New: CGS has recently made available
landslide inventory maps covering much
of coastal California. These maps which
have been being produced since the
1970’s show locations of existing
landslides.
Responsible Agency: CGS

Goals and Objectives Met
Goal 1, Objectives 1, 2, 3, 5
Goal 2, Objectives 1, 5
Goal 4, Objective 4, 7

See Progress Summary 6.D

Support and provide matching
funds for development of
improved technologies and
methodology to assess tsunami
risk

Goal 1, Objectives 1, 2
Goal 2, Objectives 1, 2, 3, 4, 5
Goal 4, Objectives 1, 2, 3, 7

Tsunami Vulnerability
See Progress Summary 6.C

Community Exposure to Tsunami
Hazards in California

New: Post‐event survey teams and
questionnaires were used to gather
information about the impacts and
response to two significant teletsunamis
which occurred in 2010 and 2011. New
products and planning tools will be
developed to improve tsunami
preparedness as a result of these
analyses.
On‐Going: CGS received funding from
NOAA for continued refinement of the
inundation maps and to investigate the
feasibility of tsunami hazard maps for
purposes of land‐use planning
Responsible Agency: CGS
New: USGS has completed a
vulnerability analysis based on the
current tsunami inundation maps to
assist first responders, emergency
planners and other stakeholders
responsible for communities located in a
tsunami inundation zone

See Progress Summary 6.B

TSUNAMI HAZARD MITIGATION
Reducing Tsunami Hazards and
Risks

2013 SHMP

Goal 1, Objectives 1, 2, 6
Goal 2, Objective 5
Goal 3, Objective 3
Goal 4, Objectives 3, 5
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Program Area
Tsunami Planning and
Preparedness
See Progress Summary 6.D

SEA LEVEL RISE AND COASTAL
INUNDATION
Sea Level Rise Guidance
See Progress Summary 6.F
See Best Practices Highlight 6.A
See Best Practices Highlight 6.B
See Best Practices Highlight 6.C

San Francisco Bay Conservation
and Development District (BCDC)
Climate Change Planning Program
See Progress Summary 6.E

DROUGHT HAZARD MITIGATION
California Water Plan
See Progress Summary 6.H

2013 SHMP

Mitigation Action
Improve future tsunami
preparedness

2013 Progress
New: The state tsunami program formed
the California Tsunami Policy Work
Group in 2011. The CTPWG is writing a
report to identify gaps and make
recommendations to improve
community resiliency to tsunamis.
Responsible Agency: CGS
New: The state tsunami program has
partnered with the USGS to develop a
statewide tsunami planning scenario.

Goals and Objectives Met
Goal 1, Objectives 1, 2, 6
Goal 2, Objectives 1, 2, 5
Goal 3, Objective 3
Goal 4, Objectives 1, 3, 5

Guidance on factors to consider
in projecting sea‐level rise and
impacts.

New: The Coastal and Ocean Working
Group of the California Climate Change
Team published the State of California
Sea‐Level Rise Guidance Document.
Responsible Agency: California Climate
Change Team (CO‐CAT)
New: In 2011 BCDC updated the San
Francisco Bay Plan to better address the
expected impacts of climate change in
San Francisco Bay. BCDC continues to
partner with local, state and federal
agencies to develop and disseminate
sea level rise information and planning
tools
Responsible Agency: (BCDC)

Goal 1, Objectives 1, 2, 6
Goal 2, Objectives 2, 5
Goal 3, Objectives 2, 3, 5
Goal 4, Objectives 1, 3, 5, 8

New: The approved Drought
Contingency Plan was published in 2010.
It contains strategies and actions state
agencies may take to prepare for,
respond to, and recover from droughts.
Responsible Agency: DWR

Goal 1, Objectives 2, 6
Goal 2, Objectives 2, 5
Goal 3, Objectives 2, 3, 5
Goal 4, Objectives 1, 3, 5, 8

Update sea level rise maps to
show areas vulnerable to 16
inches of sea level rise at mid‐
century and 55 inches at the end
of the century. Develop strategies
for adapting to a dynamic and
changing bay. Provide planning
assistance to local governments

Minimize drought impacts by
improving agency coordination
and enhancing monitoring and
early warning capabilities.

Goal 1, Objectives 1, 2, 6
Goal 2, Objectives 2, 5
Goal 3, Objectives 2, 3 5
Goal 4, Objectives 1, 3, 5, 8
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Program Area
California Water Plan
See Progress Summary 6.I

DAM SAFETY
Remediation
See Progress Summary 6.R

Mitigation Action
A Comprehensive approach to
addressing drought hazard
mitigation over the long term is
the California Water Plan which
serves as the state’s blueprint for
integrated water management
and sustainability.

2013 Progress
Ongoing: The California Water Plan was
updated in 2009.

Division of Dam Safety inspect
dams on an annual basis to
identify high hazard dams and
need for remediation.

Ongoing: Remediation was completed at
77 dams of which 51 are high hazard. As
of 2010 remediation was underway at
102 dams of which 72 are high hazard.

Responsible Agency: DWR

Goals and Objectives Met
Goal 1, Objectives 2, 6
Goal 2, Objectives 2, 5
Goal 3, Objectives 2, 3, 5
Goal 4, Objectives 1, 3, 5, 8

Goal 1, Objectives 1, 2, 5
Goal 2, Objectives 2, 6
Goal 3, Objective 2
Goal 4, Objectives 1, 3

Responsible Agency: DWR

ENERGY SHORTAGE AND ENERGY
RESILIENCE
California Solar Initiative

CSI – Thermal Program

See Progress Summary 6.J

New: In 2011 California became the first
state in the nation to install more than 1
gigawatt of customer‐generated solar
energy. Additionally in just over two
years of operation, the CSI‐Thermal
Program has received 704 applications
for $4.87 million in rebate incentives for
solar water heaters.

Goal 1, Objective 6
Goal 3, Objectives 2, 3, 5, 7
Goal 4, Objective 8

Responsible Agency: CEC, California Public
Utilities Commission

Solar Energy
See Progress Summary 6.H

2013 SHMP

AB 920 requires utilities to
purchase surplus solar electricity
generated by solar homeowners
and business on an annual basis.

Ongoing: Legislation signed by governor
in fall of 2009.

Goal 3, Objectives 2, 3, 5, 7
Goal 4, Objective 8

Responsible Agency: California Public Utilities
Commission(PUC)
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Program Area
Clean Energy
See Progress Summary 6.L

Mitigation Action
Progress Tracking

CALEAP
See Progress Summary 6.M

California Local Energy Assurance
Planning

Clean Energy Jobs Act
See Progress Summary 6.N

Proposition 39

2013 Progress
New: The California Energy Commission
tracks progress California is making in
meeting its clean energy goals.
Examples of indicators tracked include:
energy efficiency, statewide energy
demand, electric vehicles, and reliance
on coal.
Responsible Agency: CEC
New: In 2012, the California Energy
Commission launched its CaLEAP
program. The goal is to assist local
communities in California to become
more energy resilient, thereby
facilitating emergency response and
recovery activities during extended
power disruptions. CaLEAP is currently
working with 42 cities and counties
throughout the state.
Responsible Agency: CEC
New: This ballot initiative was approved
by California voters in November 2012.
$464 million is allocated to local
educational agencies for 2013‐14 for
energy efficiency and alternative energy
projects.
Responsible Agency: California
Department of Education, California
Energy Commission, California Public
Utilities Commission.

Goals and Objectives Met
Goal 3, Objectives 2, 3, 5, 7
Goal 4, Objective 8

Goal 2, Objective 6
Goal 3, Objectives 2, 3, 5, 7
Goal 4, Objectives 1, 3, 5, 7, 8

Goal 1, Objective 6
Goal 3, Objectives 5, 7
Goal 4, Objectives 3, 7, 8

EXTREME HEAT

2013 SHMP
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Program Area
Climate Change and Extreme Heat
See Progress Summary 6.O
See Best Practices Highlight 6.D

Mitigation Action
Reduce health risks associated
with increased temperatures due
to climate change

Heat Research
See Progress Summary 6.P

Quantify the extent and severity
of an urban heat island in
California

AGRICULTURE PESTS AND
DISEASES
Initiatives and Technology
See Progress Summary 6.Q

Mitigating the spread of invasive
pests

2013 Progress
New: The Heat Adaptation Work Group
of the Climate Action Team’s Public
Health Work Group has developed
“Preparing for Extreme Heat in
California: Guidance and
Recommendations”.
Responsible Agency: CDPH, Cal EPA
New: This project being undertaken
jointly by the Governor’s Office of
Planning & Research and Cal EPA is to
develop a method to quantify the
average temperature increase in
California communities due to the Urban
Heat Island Effect.
Responsible Agency: OPR, Cal EPA

New: The California Forest Pest Council
created a California Firewood Task Force
in late 2010 to help provide guidance to
the public on how to prevent the spread
of tree pests.
New: CDFA’s “Report a Pest” app allows
the public to access the CDFA database
and invasive species experts to identify
the presence of invasive species.
Responsible Agency: CDFA

Goals and Objectives Met
Goal 1, Objectives 1, 2
Goal 2, Objectives 2, 5
Goal 3, Objectives 5, 7
Goal 4, Objectives 3, 5 7,

Goal 1, Objectives 1, 2
Goal 2, Objectives 2, 5
Goal 3, Objectives 5, 7
Goal 4, Objectives 3, 5, 7, 8

Goal 1, Objectives 1, 2
Goal 2, Objectives 2, 5
Goal 3, Objectives 2, 3, 4,
Goal 4, Objectives 5, 7

EPIDEMIC/PANDEMIC/VECTOR
BORNE DISEASES

2013 SHMP
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Program Area
Mosquito Borne Diseases
See Progress Summary 6.T

MARINE INVASIVE SPECIES
HAZARD MITIGATION
Marine Invasive Species Act
See Progress Summary 6.U

NATURAL GAS PIPELINE HAZARDS
Gas Pipeline Safety Laws
See Progress Summary 6.V
See Progress Summary 6.W
See Progress Summary 6.X

Mitigation Action
Surveillance and control of
mosquito borne diseases

2013 Progress
New: Published in 2013, the California
Mosquito‐Borne Virus Surveillance and
Response Plan to enhance the state’s
capability to track and control a number
of mosquito‐borne diseases.
Responsible Agency: CDPH

Goals and Objectives Met
Goal 1, Objectives 1, 2
Goal 2, Objectives 2, 5
Goal 3, Objectives 2, 7
Goal 4, Objective 7

Vessels are required to submit a
Ballast Water reporting form to
reduce or prevent the
introduction and spread of
invasive species into state waters.

Ongoing: Between July 2010 and June
2012, over 18,000 forms were
submitted with results indicating that
95% were compliant.
Responsible Agency: CSLC

Goal 1, Objectives 1, 2
Goal 2, Objective 5
Goal 3, Objectives 2, 7
Goal 4, Objectives 7

Improve gas pipeline safety
practices

New: In September 2010, three new
laws (AB 578, AB 861, and AB 1546)
were signed into effect to improve gas
pipeline safety in California following
the San Bruno gas pipeline explosion.
New: The CPUC developed a
comprehensive high‐level Gas Safety
Action Plan to guide its efforts as a
regulatory agency that sets, monitors,
and enforces rules for regulated utilities.
Responsible Agency: CPUC
New: PG&E completed hydrostatic
pressure testing of an additional 194
miles of natural gas transmission
pipelines in northern and central
California in 2012.
Responsible Agency: PG&E

Goal 1, Objectives 1, 2, 3, 4, 5, 6
Goal 2, Objectives 2, 5, 6
Goal 3, Objectives 1, 7
Goal 4, Objective 3, 5

LOCAL HAZARD MITIGATION
PLANS

2013 SHMP
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Program Area
Planning and Technical Assistance
See Progress Summary 2.A
See Progress Summary 2.B
See Progress Summary 2.C

Planning and Technical Assistance
See Progress Summary 2.D
See Progress Summary 3.G

Integration of Local and State
Mitigation Efforts
See Progress Summary 2.D

Integration of Local and State
Mitigation Efforts
See Progress Summary 2.D

Mitigation Action
Identify and communicate with
local governments to promote
local hazard evaluation and
mitigation planning and to assist
in developing local hazard
mitigation plans

Provide technical assistance,
guidance, resources, and tools to
local governments for all aspects
of local hazard mitigation
planning

The State should establish
consistent definitions for
common concepts, such as critical
facilities, loss estimate, and risk
assessment
The state should establish
consistent definitions and
categories for hazard types

2013 Progress
Ongoing: As of May 2013, 194 cities, 32
counties, and 148 special districts had
FEMA‐approved, locally adopted LHMPs,
for a total of 374 jurisdictions. These
plans cover 57% of the State’s
population. LHMPs for an additional
106 cities, 7 counties, and 153 special
districts are either in the last phase of
adoption or are under FEMA review.
Responsible Agency: Cal OES
Ongoing: LHMP Training Workshops
continue to be offered around the State.
New: MyPlan, a multi‐agency
collaborative effort provides hazard
maps for use by local jurisdictions in
developing their LHMPs.
Responsible Agency: Cal OES
Ongoing: The new LHMP training
focuses on standardized definitions for
common concepts.

Goals and Objectives Met
Goal 1, Objectives 1 ‐ 6
Goal 2, Objectives 1 ‐ 6
Goal 3, Objectives 1 ‐ 7
Goal 4, Objectives 1 ‐ 8

Goal 1, Objectives 1 ‐ 6
Goal 2, Objectives 1 ‐ 6
Goal 3, Objectives 1 ‐ 7
Goal 4, Objectives 1 ‐ 8

Goal 1, Objectives 1, 2
Goal 4, Objective 2

Responsible Agency: Cal EMA

Ongoing: The new LHMP training
focuses on standardized definitions for
hazard types.

Goal 1, Objectives 1, 2
Goal 4, Objective 2

Responsible Agency: Cal EMA

Integration of Local and State
Mitigation Efforts
See Progress Summary 3.A

2013 SHMP

Local jurisdictions should be
encouraged to take advantage of
the financial benefits of AB 2140
by either creating integrated
LHMP‐Safety Elements or by
adopting their LHMP as an annex
to their Safety Element

Ongoing: Outreach program to local
agencies regarding implementation of
AB 2140.

Goal 1, Objectives 5, 6
Goal 2, Objectives 1 ‐ 6
Goal 4, Objectives 1 ‐ 8

Responsible Agency: OPR
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Program Area
Integration of Local and State
Mitigation Efforts
See Progress Summary 3.B
See Progress Summary 3.C
See Progress Summary 3.D

2013 SHMP

Mitigation Action
State agencies should prepare
guidance on how LHMPs can be
developed to ensure consistency
and coordination of other state
hazard plans

2013 Progress
New: The Central Valley Flood
Protection Plan was adopted,
implementing previous flood mitigation
and general plan legislation.
New: Legislation was adopted requiring
localities in certain fire hazard zones to
incorporate fire risk in general plan
safety elements.
In Progress: Cal EMA is working with the
Governor’s Office of Planning and
Research (OPR) to incorporate
information on hazard mitigation
planning into General Plan Guidelines.
Responsible Agency: Cal EMA, OPR
Completed: DWR has published the
Delta Vision Report identifying a long‐
term plan and program for managing
the Delta levee, water supply and use,
and environmental issues.
Responsible Agency: DWR
Completed: A Flood Legislation
Handbook has been developed by DWR
to assist local governments in complying
with land use planning requirements of
AB 162 and other recent flood
legislation.
Responsible Agency: DWR
Completed: Revised Fire Hazard
Severity Zone Maps have been
developed by the Board of Forestry for
adoption by local governments.
Responsible Agency: CAL FIRE and Board
of Forestry

Goals and Objectives Met
Goal 1, Objectives 1, 2, 6
Goal 2, Objectives 1, 2, 3
Goal 3, Objectives 3, 4, 5, 7
Goal 4, Objectives 1 ‐ 8
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Program Area
Integration of Local and State
Mitigation Efforts
See Progress Summary 3.C
See Progress Summary 3.D

2013 SHMP

Mitigation Action
State agencies with hazard
mitigation plans and programs
should prepare recommendations
for how local governments can
incorporate mitigations that
support broader state efforts

2013 Progress
New: The Central Valley Flood
Protection Plan was adopted,
implementing previous flood mitigation
and general plan legislation.
New: Legislation was adopted requiring
localities in certain fire hazard zones to
incorporate fire risk in general plan
safety elements.
In Progress: Cal EMA is working with the
Governor’s Office of Planning and
Research (OPR) to incorporate
information on hazard mitigation
planning into General Plan Guidelines.
Responsible Agency: Cal EMA, OPR
Completed: A Flood Legislation
Handbook has been developed by DWR
to assist local governments in complying
with land use planning requirements of
AB 162 and other recent flood
legislation.
Responsible Agency: DWR
Completed: Revised Fire Hazard
Severity Zone Maps have been
developed by the Board of Forestry for
adoption by local governments.
Responsible Agency: CAL FIRE and Board
of Forestry

Goals and Objectives Met
Goal 1, Objective 6
Goal 2, Objectives 1 ‐ 6
Goal 3, Objectives 3, 4, 5, 7
Goal 4, Objectives 1 ‐ 8
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APPENDIX M ‐ CALIFORNIA DISASTER HISTORY, 1950‐2012
Disaster Name

Year

Counties and Cities Declared

FM‐5021
FM‐5007
FM‐5004
FM‐2971

2012
2012
2012
2011

San Diego
Shasta, Tehama
Lake
Kern

Fires
Fires
Fires
Storms

FM‐2970
FM‐2961
FM‐2955
GP 2011‐03

2011
2011
2011
2011

Kern
Kern
San Bernardino
Tuolumne

Tsunami

Earthquake

DR‐1968

2011

Storms

Storms

GP 2011‐01

2011

Del Norte, Monterey, Santa
Cruz
Modoc

Storms

Storms

DR‐1952

2010 ‐
2011

Via Scott Incident
Richmond
Sinkhole
November Storms

Other
Other

Storms

GP 2010‐16
GP 2010‐15

Storms

Storms

Contaminated
Drinking Water
Supply
Galleria Incident
Canyon Fire
Glenview Fire (San
Bruno Explosion)
Yuba County
Wildfires
Post Fire
Crown Fire
West Fire
Bull Fire

Other

Shockey Fire
Ponderosa Fire
Wye Incident
Comanche
Complex
Keene Complex
Canyon Fire
Hill Fire
Tuolumne Feb
2011 Storms
March 2011
California Tsunami
Modoc Jan 2011
Storms
December 2010
Statewide Storms

2013 SHMP

Disaster
Type
Fire
Fire
Fire
Fire

Disaster
Cause
Fires
Fires
Fires
Fires

Fire
Fire
Fire
Storms

Disaster #

State
Proclamation

Federal
Declaration
9/24/2012
8/19/2012
8/13/2012
9/11/2011

Deaths*

Injuries*

Cost of Damage ($)*

1

3
7
3
6

108,959
477,537
84,613
6,472,957

9/11/2011
9/05/2011
9/02/2011

3/11/2011

4/18/2011

3,996,343
8,787,604
1,280,591
509,329
1

1

3/03/2011

39,617,379
385,788

12/21/2010,
12/23/2010,
12/24/2010,
12/30/2010

2010
2010

Inyo, Kern, Kings, Madera,
Mariposa, Orange, Riverside,
San Bernardino, San Diego,
San Luis Obispo, Santa
Barbara, Tulare
San Diego
Contra Costa

12/01/2010

73,981
10,586,339

GP 2010‐14

2010

Calaveras, Tuolumne

160,280

GP 2010‐13

2010

San Bernardino

11/30/2010,
12/09/10
11/20/2010

10/22/2010
9/15/2010
9/09/2010

Fire
Fire
Fire
(Explosion)
Fire

Fires
Fires
Fires
(Explosion)
Fires

GP 2010‐12
FM‐2858
FM‐2856 (GP
2010‐09)
GP 2010‐08

2010
2010
2010

Placer
Kern
San Mateo

2010

Yuba

8/28/2010

Fire
Fire
Fire
Fire

Fires
Fires
Fires
Fires

FM‐2852
FM‐2851
FM‐2850
FM‐2849

2010
2010
2010
2010

Kern
Los Angeles
Kern
Kern

8/25/2010
7/27/2010
7/27/2010

1/26/2010

66,318,201

0

9/15/2010
9/09/2010

7

478,119
883,828

34,829
8/24/2010
7/29/2010
7/27/2010
7/26/2010

1,664,357
6,565,808
5,833,041
631,156
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Disaster Name

Year

Counties and Cities Declared

GP 2010‐04

2010

San Mateo

Earthquake
Storms

DR‐1911
DR‐1884

2010
2010

Earthquake

GP 2010‐01

2010

Imperial
Calaveras, Imperial, Los
Angeles, Riverside, San
Bernardino, Siskiyou
Humboldt

Flood

Storms

GP 2009‐13

2009

Santa Cruz County

Fire
Flood

Fire
Storms

FM 2841
GP 2009‐10

2009
2009

San Bernardino County
Humboldt County

Fire
Fire
Fire
Fire
Fire

Fire
Fire
Fire
Fire
Fire

FM 2839
FM 2836
FM 2833
FM 2832
GP 2009‐09

2009
2009
2009
2009
2009

Ventura County
San Bernardino County
San Bernardino County
Orange County
San Bernardino County

Fire
Fire

Fire
Fire

GP 2009‐07
GP 2009‐06

2009
2009

Mariposa County
Monterey County

Fire

Fire

GP 2009‐05

2009

Los Angeles County

Fire
Fire
Fire
Fire
Drought
Fire
Fire

Fire
Fire
Fire
Fire
Drought
Fire
Fire

FM 2830
FM 2828
FM 2825
FM 2824
GP 2009‐02
FM 2817
GP 2008‐11

2009
2009
2009
2009
2009
2009
2008

Los Angeles County
Los Angeles County
Nevada County, Yuba County
Santa Cruz County
Fresno County
Santa Barbara County
San Bernardino County

Fire
Fire

Fire
Fire

FM 2792
FEMA DR‐
1810‐CA

2008
2008

Wildfires
Sesnon Fire

Fire
Fire

Fire
Fire

GP 2008‐10
FM 2789

2008
2008

Marek Fire
Gladding Fire

Fire
Fire

Fire
Fire

FM 2788
FM 2786

2008
2008

San Bernardino County
Los Angeles, Orange,
Riverside, and Santa Barbara
counties
San Bernardino County
Los Angeles County, Ventura
County
Los Angeles County
Placer County

Pacific Storm Drain
Outfall
Baja Earthquake
2010 Severe
Winter Storms
Humboldt
Earthquake
Santa Cruz County
Storms
Sheep Fire
Imperial County
Storms
Guiberson Fire
Pendleton Fire
Oak Glen Fire
49er Fire
San Bernardino
Fire
Big Meadow Fire
Monterey County
Wildfires
LA County
Wildfires
Station Fire
PV Fire
Yuba Fire
Lockheed Fire
Fresno Drought
Jesusita Fire
November 2008
Winds/Wildfires
Freeway Complex
November 2008
California Wildfires

2013 SHMP

Disaster
Type
Storms

Disaster
Cause
Storms

Earthquake
Flood,
debris &
mud flows
Earthquake

Disaster #

State
Proclamation

Federal
Declaration

Deaths*

Injuries*

Cost of Damage ($)*
896,520

4/05/2010
1/21/2010,
1/22/2010,
1/27/2010
01/12/2010

5/07/2010
3/08/2010

2

*

39,384,403
37,056,584

11,966,685
4,483,715
10/4/2009

1,500,883
458,749

9/18/2009
9/22/2009
9/1/2009
8/31/2009
8/31/2009

10
1
4

8/29/2009
8/28/2009

10,869,516
4,383,907
5,247,456
1,196,092
95,020
21,299
37,991

8/28/2009
8/28/2009
8/15/2009
8/13/2009

0

6

9,286,724

2
0

23
0
41
10

19,053,328
317,175
10,013,956
23,977,717
0
32,588,540
164,663

6/19/2009
5/6/2009

0

11/18/2008
11/15/2008
11/18/2008

10/13/2008

0

0
28

221,219

10/13/2008

82,985,527
2,634,935

10/12/2008
9/1/2008

6,060,351
3,227,824
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Disaster Name
Firestorms and
Flooding
Twentynine Palms
Thunderstorms
Ridgecrest
Thunderstorms
Cathedral City
Flooding
Inyo Severe
Thunderstorms
Modoc Storms
Central Valley
Drought

2008 Mid‐Year
Fires
(excluded EM‐
3287)
2008 Mid‐Year
Fires

Disaster
Type
Fire

Disaster
Cause
Fire

Flood

Disaster #

Year

Counties and Cities Declared

GP 2008‐09

2008

Los Angeles County

Storms

GP 2008‐08

2008

San Bernardino County

Flood

Storms

GP 2008‐07

2008

Kern County

0

Flood

Storms

GP 2008‐06

2008

Riverside County

0

Flood

Storms

GP 2008‐05

2008

Inyo County

Flood
Drought

Storms
Drought

GP 2008‐04
GP 2008‐03

2008
2008

Modoc County
Calaveras, Kern, Madera,
Merced, Sacramento, San
Joaquin, Stanislaus, Tulare
counties

Federal
Declaration

Deaths*

Fire

GP 2008‐02

2008

Humboldt County

Fire

Fire

EM‐3287

2008

Wild Fire
Martin Fire
Humboldt Fire
Ophir Fire
Summit Fire

Fire
Fire
Fire
Fire
Fire

Fire
Fire
Fire
Fire
Fire

FM 2776
FM 2772
FM 2771
FM 2770
FM 2766

2008
2008
2008
2008
2008

Santa Anita Fire
2008 January
Storms

Fire
Flood

Fire
Storms

FM 2763
GP 2008‐01

2008
2008

Martin's Ferry
Bridge

Other

Bridge
Damage

GP 2007‐16

2007

Butte, Kern, Mariposa,
Mendocino, Monterey,
Plumas, Santa Barbara, Santa
Clara, Santa Cruz, Shasta,
Trinity counties
Napa County
Santa Cruz County
Butte County
Butte County
Santa Clara, Santa Cruz
counties
Los Angeles County
Alameda, Butte, Colusa, Del
Norte, El Dorado, Glenn,
Kings, Mendocino, Nevada,
Placer, Sacramento, San
Francisco, Sierra, Sutter, Yolo,
Yuba counties
Humboldt County

Injuries*

Cost of Damage ($)*

4,629

7/15/2008

352,789

6/12/2008

909,499
0

15
Fire

2013 SHMP

State
Proclamation
4/27/2008

6/28/2008

*
1

4,394,159

10
1
16
*
1

330,856,351
1,275,377
3,714,441
18,134,595
44,903

6/28/2008

6/22/2008
6/11/2008
6/11/2008
6/10/2008
5/22/2008
4/27/2008

15

1/5/2008

13,980,269
2,570,876

12/21/2007

8,871,077
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Disaster Name

Disaster
Type
Other

Disaster
Cause
Accident

Year

Counties and Cities Declared

GP 2007‐15

2007

Fire

FEMA DR‐
1731‐CA

2007

Road
Damage
Landslide

Accident

GP 2007‐13

2007

Alameda, Contra Costa,
Marin, San Francisco, San
Mateo, Solano, Sonoma
counties
Los Angeles, Orange,
Riverside, San Bernardino,
San Diego, Santa Barbara,
Ventura counties
Los Angeles County

2007 Southern CA
Fires

Fire

I‐5 Major Collision

Landslide

GP 2007‐12

2007

Fire
Flood

Fire
Storms

FM 2729
GP 2007‐11

Fire
Fire
Fire

Fire
Fire
Fire

Needles Rainstorm
Inyo Complex
Creek Fire
Angora Fire
2007 Drought

Flood
Fire
Fire
Fire
Drought

Island Fire
(Catalina)
Griffith Park Brush
Fire
241 Fire
2007 Severe
Freeze

Shekell Fire
Complex
Esperanza Fire
Day Fire
Orchard Fire

Bay Area Oil Spill

Mount Soledad
Landslide
Angel Fire
Imperial
Microburst
Butler 2 Fire
Canyon Fire
Zaca Fire

2013 SHMP

Disaster #

State
Proclamation
11/9/2007

Federal
Declaration

Deaths*

Injuries*

Cost of Damage ($)*
0

10/21/2007

10

139

198,562,023

10/14/2007

66,465

San Diego County

10/3/2007

7,509,266

2007
2007

San Diego County
Imperial County

9/16/2007

FM 2728
FM 2708
GP 2007‐09

2007
2007
2007

Storms
Fire
Fire
Fire
Drought

GP 2007‐08
FM 2706
FM 2702
FM 2700
GP 2007‐05

2007
2007
2007
2007
2007

Fire

Fire

FM‐2694

2007

San Bernardino County
Los Angeles County
Santa Barbara County,
Ventura County
San Bernardino County
Inyo County
Shasta County
El Dorado County
Kings County, Riverside
County
Los Angeles

Fire

Fire

FM‐2691

2007

Los Angeles

Fire
Freeze

Fire
Freeze

FM‐2683
DR‐1689

2007
2007

Fire

Fire

2006‐13

2006

Orange
Fresno, Imperial, Kern, Los
Angeles, Monterey, Riverside,
San Bernardino, San Diego,
San Luis Obispo, Santa
Barbara, Tulare, Ventura
counties
Ventura

Fire
Fire
Fire

Fire
Fire
Fire

2006‐09
2006‐08
FM‐2676

2006
2006
2006

Riverside
Ventura
Riverside

9/15/2007

4,444,159
1,232,315

9/15/2007
7/8/2007

4,944,213
517,152
4,265,384

8/18/2007

43

7/25/2007
7/6/2007
6/29/2007
6/24/2007

3

6/19/2007

345,508
772,241
178,678
947,668
0

5/10/2007
5/8/2007

2,508,441

3/11/2007
3/13/2007

1,622,014
2,700,400

12/4/2006
10/26/2006
9/24/2006
9/19/2006

105,849
5
9/16/2006

17

11,083,665
2,050,612
315,525
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Disaster Name

Disaster
Type
Fire

Disaster
Cause
Fire

Major Levee
Erosion
Horse Fire
Lake Tahoe
Sewage Spill
Sawtooth Fire
Complex
Corcoran Water
Well Failure
Ferguson
Rockslide
2006 June Storms

Flood

Levee break

FM‐266,
DC 2006‐07
DC 2006‐06

Fire
HazMat

Fire
Sewage spill

Fire
Facility

Junction Fire

Disaster #

Year
2006

Counties and Cities Declared

State
Proclamation

Trinity

2006

Trinity

FM‐2656
SBA‐10224

2006
2006

San Diego
El Dorado

Fire

2006‐05

2006

San Bernardino

7/13/2006

2006‐04

2006

SBA‐10535

2006

City of Corcoran (Kings
County)
Mariposa (Merced River)

6/23/2006

Landslide

Water Well
Failure
Landslide

Flood

Storms

DR‐1646

2006

2006 April Storms

Flood

Storms

2006‐03

2006

Levee Erosion

Flood

Levee break

DC 2006‐02

2006

Sierra Fire
2005/06 Winter
Storms

Fire
Flood

Fire
Storms

FM‐2630
DR‐1628

2006
2005
2006

2005‐06 Winter
Storms
Hurricane Katrina
Evacuations

Flood

Storms

2006‐01

2005

Economic

Hurricane

EM‐3248

2005

2013 SHMP

Alameda, Amador, Calaveras,
El Dorado, Lake, Madera,
Marin, Merced, Napa,
Nevada, Placer, San Joaquin,
San Mateo, Santa Cruz,
Sonoma, Stanislaus,
Tuolumne counties +
statewide HM
Fresno, Kings, Mariposa,
Tulare
City of East Palo Alto
(San Mateo County)
Orange, Riverside
Alameda, Alpine, Amador,
Butte, Colusa, Contra Costa,
Del Norte, El Dorado,
Humboldt, Lake, Lassen,
Marin, Mendocino, Napa,
Nevada, Placer, Plumas,
Sacramento, San Joaquin, San
Luis Obispo, San Mateo,
Santa Cruz, Sierra, Siskiyou,
Solano, Sonoma, Sutter,
Trinity, Yolo, Yuba counties +
statewide HM
Fresno, Kings, Shasta, Tulare
counties
All 58 counties

Federal
Declaration
7/29/2006

Deaths*

Injuries*

Cost of Damage ($)*
3,168,140

9/19/2006

43,913
7/24/2006

1

23

2,121,800

17

12,346,391
362,988

6/5/2006

45,219,721

4/10/2006

11,227,273

3/28/2006

551,736
2/6/2006
2/3/2006

1/12/2006

8

161,790
203,050,747

1,275,237
9/13/2005

763,576
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Disaster Name

Disaster
Type
Flood
Fire
Fire
Fire
Flood

Disaster
Cause
Storms
Fire
Fire
Fire
Storms

Disaster #

Year

Counties and Cities Declared

DC 2005‐06
FM‐2586
FM‐2585
FM‐2584
DC 2005‐06

2005
2005
2005
2005
2005

Fire
Fire
Fire
Fire
Flood

Fire
Fire
Fire
Fire
Storms

FM‐2583
FM‐2582
FM‐2580
FM‐2571
GP 2005‐04

2005
2005
2005
2005
2005

Sierra County
Ventura County
San Diego County
Riverside County
California City (Kern), City of
Needles & Town of Yucca
Valley (San Bernardino)
Los Angeles, Ventura
San Diego
Tehama, Shasta
Madera
Modoc

Flood

Storms

GP 2005‐05

2005

Flood

Flood

GP 2005‐03

Flood

Storms

Flood

2005 January
Winter Storms

Death Valley Flood
Old Hwy Fire
Geysers Fire
Pattison Fire
Bear Fire
(Mariposa)
Lake Fire
French Fire
Oregon Fire
Bear Fire (Shasta)
Stevens Fire
Calaveras Complex

Extreme Rainfall
School Fire
Border #50 Fire
Woodhouse Fire
Severe
Thunderstorms
and Flash Flooding
Topanga Fire
Sundevil Fire
Manton Fire
Quartz Fire
Rain and Flooding
(Modoc)
March Storms and
Landslide (San
Mateo)
2005 March
Flooding
(Mariposa)
2005 Floods
Excluded from DR‐
1585
2005 February
Storms

2013 SHMP

State
Proclamation
11/7/2005

Federal
Declaration
11/18/2005
10/6/2005
10/5/2005

Deaths*

Injuries*

3

9/26/2005

9/28/2005
9/5/2005
8/26/2005
7/25/2005

Cost of Damage ($)*
504,323
4,468,439
3,406,702
1,040,087
615,945

5/1/2005

19,787,415
233,530
4,048,525
1,428,429
295,809

San Mateo

3/1/2005

337,252

2005

Mariposa

3/1/2005

2,758,943

GP 2005‐02

2005

Kern, San Bernardino, San
Diego, Santa Barbara

2/1/2005

8,055,058

Storms

DR‐1585

2005

3/16/2005

4/14/2005

101,189,489

Flood

Storms

DR‐1577,
GP2005‐01

2005

1/12/2005

2/4/2005

281,765,975

Flood
Fire
Fire
Fire
Fire

Flood
Fire
Fire
Fire
Fire

DC 2004‐08
FM‐2555
FM‐2554
FM‐2553
FM‐2552

2004
2004
2004
2004
2004

Kern, Los Angeles, Orange,
Riverside, San Bernardino,
San Diego, Ventura
Los Angeles, Orange,
Riverside, San Bernardino,
San Diego, Santa Barbara,
Ventura, Kern (HM only)
Inyo
Mariposa
Sonoma
Calaveras
Mariposa

Fire
Fire
Fire
Fire
Fire
Fire

Fire
Fire
Fire
Fire
Fire
Fire

FM‐2548
FM‐2547
FM‐2545
FM‐2544
FM‐2541
FM‐2540

2004
2004
2004
2004
2004
2004

Shasta
Shasta
Butte
Shasta
Placer
Calaveras

31

11/1/2004
9/13/2004
9/4/2004
9/4/2004
9/3/2004
8/23/2004
8/23/2004
8/23/2004

8/14/2004
8/14/2004
8/11/2004
8/11/2004
8/8/2004
8/8/2004

3
19
2

20
3
10
9
14

186,052
2,691,934
2,434,325
3,625,196
1,118,783
204,470
14,608,538
822,904
7,612,263
3,469,004
4,656,887
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Disaster Name
Deep Fire
Crown Fire
Foothill Fire
Melton Fire
Hollow Fire
Lakeview Fire
Mataguay Fire
Pine Fire
Gaviota Fire
San Joaquin Levee
Break
Cerritos Fire
Eagle Fire
Pleasure Fire
Daly City Flooding
Snowstorm
(Trinity)
San Simeon
Earthquake
Flash flooding
Whitmore Fire
California Wildfires

Mountain Fire
Paradise Fire
Cedar Fire
Simi Fire
Old Fire
Verdale Fire
Grand Prix Fire
Pass Fire
Bridge Fire
Locust Fire

Disaster
Type
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Flood

Disaster
Cause
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Levee break

Disaster #

Year

Counties and Cities Declared

DC 2004‐06
FM‐2535
FM‐2534
FM‐2533
FM‐2532
FM‐2530
FM‐2529
FM‐2528
FM‐2519
DR‐1529

2004
2004
2004
2004
2004
2004
2004
2004
2004
2004

Tulare
Los Angeles
Los Angeles
Riverside
El Dorado
Riverside
San Diego
Los Angeles
Santa Barbara
San Joaquin

Fire
Fire
Fire
Flood
Snow

Fire
Fire
Fire
Flood
Storms

FM‐2517
FM‐2516
FM‐2515
DC 2004‐02
DC 2004‐01

2004
2004
2004
2004
2004

Riverside
Riverside
Riverside
San Mateo
Trinity

Earthquake

Earthquake

DR‐1505

2003

Flood
Fire
Fire

Storms
Fire
Fire

GP 2003‐04
FM‐2508
DR‐1498

2003
2003
2003

Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire

Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire

FM‐2507**
FM‐2506**
FM‐2505**
FM‐2504*
FM‐2503*
FM‐2502*
FM‐2501*
FM‐2500*
FM‐2497
FM‐2491

2003
2003
2003
2003
2003
2003
2003
2003
2003
2003

San Luis Obispo, Santa
Barbara
Los Angeles
Shasta
Ventura, Los Angeles, San
Bernardino, Riverside, San
Diego
Riverside
San Diego
San Diego
Ventura
San Bernardino
Los Angeles, Ventura
San Bernardino
Riverside
San Bernardino
Riverside

Flood

Storms

DC 2003‐02

2003

Fire
Fire
Fire
Fire

Fire
Fire
Fire
Fire

FM‐2487
FM‐2475
FM‐2474
FM‐2473

2003
2003
2003
2003

State
Proclamation
8/1/2004

6/4/2004

Federal
Declaration

Deaths*

7/21/2004
7/18/2004
7/17/2004
7/14/2004
7/14/2004
7/14/2004
7/14/2004
6/5/2004
6/30/2004

Injuries*

7
44

5/4/2004
5/4/2004
4/26/2004

10
8

2/1/2004
1/1/2004
12/23/2003

2,604,924
4,319,501
2,715,200
179,440
74,349
2,084,052
9,028,675
6,143,627
27,214,428
5,816,297
6,257,005
337,614
1,122,549

1/13/04

64,558,853

10/28/2003
10/27/2003

903,275
1,999,031
177,515,291

11/14/2003
10/26/2003

Cost of Damage ($)*

24

246

10/26/2003
10/26/2003
10/26/2003
10/26/2003
10/25/2003
10/25/2003
10/23/2003
10/21/2003
9/5/2003
8/19/2003

784,529
1,319,887

8/1/2003

4,126,902

7/25/2003
7/3/2003
6/29/2003
6/27/2003

3,681,947
276,200
1,323,296
946,806

**fires above

2003 August
Storms
Canyon Fire
Railroad Fire
Tejon Fire
Sawmill Fire

2013 SHMP

Imperial, Inyo, San
Bernardino
Riverside
Riverside
Kern
Kern
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Disaster Name

Disaster
Type
Economic

Disaster
Cause
Insect pest

Year

Counties and Cities Declared

GP 2003

2003

Fire
Flood

FM‐2466
GP 2003

2003
2003

Agricultural

Disease

GP 2003

2003

Late Storm '02

Flood

Storms

DC 2003‐01

2003

Mexican Fruit Fly
(San Diego)
Croy Fire
Williams Fire
Sierra Fire
Leona Fire
Squirrel Fire
Pines Fire
Deer Fire
Louisiana
BlueCut Fire
Copper Fire
Antonio Fire
Gavilan Fire
Trinity Wildfire
Calaveras Wildfire
Modoc/Siskiyou
Drought
Rio Dell Water
Shortage
(Humboldt
County)
2001 March
Storms
Energy Emergency
Napa Earthquake
Windstorms

Agricultural

Insect pest

GP 2002

2002

San Bernardino, San Diego,
Riverside
Los Angeles
Alameda, Colusa, Contra
Costa, Del Norte, Humboldt,
Lake, Marin, Mendocino,
Napa, San Mateo, Santa
Clara, Santa Cruz, Solano,
Sonoma, Trinity
Los Angeles, Orange,
Riverside, San Bernardino,
San Diego, Ventura
Humboldt, Mendocino,
Trinity
San Diego

Fire
Road
damage

Exotic Newcastle
Disease Epidemic

Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Drought

Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Fire
Drought

FM‐2465
FM‐2464
FM‐2463
FM‐2462
FM‐2461
FM‐2456
FM‐2450
FM‐2433
FM‐2425
FM‐2417
FM‐2405
FM‐2396
DC 2001‐05
GP 2001‐04
GP 2001‐03

2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2001
2001
2001

Santa Clara
Los Angeles
Placer
Los Angeles
Shasta
San Diego
Kern
San Bernardino
San Bernardino
Los Angeles
Orange
San Diego
Trinity
Calaveras
Modoc, Siskiyou

Economic

Drought

GP 2001‐02

2001

City of Rio Dell

Bark Beetle
Infestation
Pacific Fire
State Road
Damage

2013 SHMP

Disaster #

3/16/2001

State
Proclamation
3/7/2003

Federal
Declaration

1/7/2003

Deaths*

Injuries*

Cost of Damage ($)*

2,017,043

1/1/2003

1/3/2007

1/1/2003

5,875,940

12/1/2002
9/25/2002
9/23/2002
9/19/2002
9/3/2002
9/3/2002
7/30/2002
7/21/2002
6/27/2002
6/17/2002
6/6/2002
5/13/2002
2/11/2002
9/1/2001
9/10/2001
5/4/2001

8,700,329
6,028,991
720,595
2,410,655
2,931,942
26,820,605
926,099
1,445,999
1,256,818
2,927,981
467,678
3,035,562
242,935
6,693,498
14,858,480

3/1/2001

9,353,703

2,523,425

Flood

Storms

DC 2001‐01

2001

Economic
Earthquake
Wind

Greed
Earthquake
Storms

GP 2001
DR‐1342
DC 2000‐02

2001
2000
2000

Los Angeles, San Luis Obispo,
Santa Barbara
All 58 counties
Napa
Los Angeles

1/1/2001
9/6/2000
4/1/2000

9/14/2000

17,700,867
78,081
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Disaster Name

Disaster
Type
Landslide
Landslide

Disaster
Cause
Landslide
Landslide

Disaster #

Year

Counties and Cities Declared

DC 2000‐01
DC 99‐04

2000
1999

San Mateo
San Bernardino

Fire

Fire

EM‐3140

1999

Sonoma Road
Failure
Beaumont Wind
Storms
Avenal Water
Pipeline Failure
1998 Freeze

Road
damage
Wind

Flood

GP 99‐03

1999

Butte, Humboldt, Napa,
Plumas, San Bernardino,
Shasta, Tehama, Trinity,
Tuolumne, Yuba
Sonoma

Storms

DC 99‐02

1999

Facility

DC 99‐01

Freeze

Pipeline
rupture
Freeze

1998 Winter
Storms

Flood

1998 El Nino
Floods

Floods (Orange)
Fires (Yuba)

Millbrae Landslide
Mudslides (San
Bernardino)
1999 August Fires

2013 SHMP

State
Proclamation
2/1/2000
7/26/1999

Federal
Declaration

8/26/1999

9/1/1999

Deaths*

Injuries*

Cost of Damage ($)*
8,206,349
67,272,822
1,154,573

3/29/1999

396,521

San Bernardino

2/1/1999

4,019

1999

City of Avenal (Kings County)

2/1/1999

256,609

GP 98‐02, DR‐
1267

1998

Storms

GP 98‐01

1998

Fresno, Kern, Kings, Madera,
Merced, Monterey, Riverside,
Tulare, Ventura
Siskiyou, Shasta, Kings,
Madera

Flood

Storms

DR‐1203

1998

Flood
Fire

Flood
Fire

97‐04
97‐02

1997
1997

Alameda, Amador, 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,
Del Norte
Orange
Yuba

12/29/1998

2/9/1999

2/26/1998,
4/16/1998,
5/15/1998
Proclaimed

2/9/1998

17,481,385

17

385,141,192

12/10/1997
10/1/1997
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Disaster Name

Disaster
Type
Flood

Disaster
Cause
Storms

Year

Counties and Cities Declared

DR‐1155

1997

Fire

EM‐3120

1996

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,
Calaveras, Madera, Mono,
Monterey, Placer, San Benito,
San Luis Obispo, San Mateo,
Santa Cruz, Shasta,
Stanislaus, Tuolumne, Yolo,
Contra Costa, Fresno, Marin,
Tulare, Mariposa, Merced,
Santa Clara, Alameda, San
Francisco, Kings, Mendocino
Los Angeles, Orange, San
Diego, Ventura

1996 Southern
California
Firestorms
1996 Severe Fires

Fire

Fire

Fire

96‐04

1996

Lake County Fire
Torrential Winds
and Rain

Fire
Flood

Fire
Storms

DC 96‐03
GP 96‐01

1996
1996

Humboldt County
Flooding
Vision Fire (Marin)
1995 Late Winter
Storms

Flood

Flood

GP 96‐02

Fire
Flood

Fire
Storms

DC 95‐05
DR‐1046

1997 January
Floods

2013 SHMP

Disaster #

State
Proclamation
1/2/97 ‐
1/31/97

Federal
Declaration
1/4/1997

10/1/1996

Emergency
Dec only

10/22/1996

1995

Los Angeles, Orange, San
Diego, City of San
Buenaventura (Ventura)
Lake
Humboldt, Mendocino,
Plumas, Sacramento, San
Francisco, San Mateo, Santa
Cruz, Shasta
Humboldt

1995
1995

Marin
All counties except Del Norte

10/95
Proclaimed

Deaths*

Injuries*

8

Cost of Damage ($)*
194,352,509

5

12,589,808

8/1/1996
1/2/1996

12/95

1/10/1995

17

132,040,111
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Disaster Name

Disaster
Type
Flood

Disaster
Cause
Storms

1994 Humboldt
Earthquake
Mediterranean
Fruit Fly (Ventura)
San Luis Obispo
Fire ‐ Hwy 41
Salmon fisheries

Earthquake

Earthquake

Agricultural

Insect pest

Fire

Fire

Economic

Northridge
Earthquake
Mediterranean
Fruit Fly
(Riverside)
1993 Southern
California
Firestorms
Klamath
Earthquake
New River
Pollution
Tornado

1995 Severe
Winter Storms

Tijuana River
Pollution

2013 SHMP

Disaster #

Year

Counties and Cities Declared

State
Proclamation
1/6/95 ‐
3/14/95

Federal
Declaration
1/13/1995

DR‐1044

1995

GP 94‐03

1994

Los Angeles, Orange,
Humboldt, Lake, Sonoma,
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, Alpine, Amador,
Nevada, Riverside,
Sacramento, San Bernardino,
San Mateo, Shasta, Sutter,
Trinity, San Diego, Alameda,
Marin, Fresno, Kings, El
Dorado, Madera, Solano,
Siskiyou
Humboldt

12/29/1994

Not
declared
Not
declared
Not
declared
9/20/1994

1994

Ventura

10/7/1994

GP 94‐02

1994

San Luis Obispo

8/24/1994

Unknown

DR‐1038

1994

5/20/1994

Earthquake

Earthquake

DR‐1008

1994

Del Norte, Humboldt,
Mendocino, Sonoma
Los Angeles, Ventura, Orange

Agricultural

Insect pest

1993

Riverside

Fire

Fire

DR‐1005

1993

Earthquake

Earthquake

DC 93‐03

HazMat

Sewage spill

Tornado
HazMat

1/17/94,
1/24/94
12/93

1/17/1994

10/27/93,
10/28/93

10/28/1993

1993

Los Angeles, Ventura, San
Diego, Orange, Riverside, San
Bernardino
Modoc

DC

1993

Imperial

10/6/1993

Tornado

DC 93‐02

1993

Imperial

9/10/1993

Sewage spill

DC

1993

San Diego

9/10/1993

Deaths*

Injuries*

11

Cost of Damage ($)*
221,948,347

1,300,000

12

6,382,235
30,300,000

57

11,846

6,115,103,071

4

162

83,032,567

Not
declared

10/93
Not
declared
Not
declared
Not
declared
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Disaster Name

Disaster
Type
Flood

Disaster
Cause
Flood

1992 Late Winter
Storms

Flood

Fountain Fire
Landers/Big Bear
Earthquake
1992 Humboldt
Earthquake
Los Angeles Civil
Unrest
Point Loma
Sewage Spill
1992 Winter
Storms
Sweet potato
Whitefly
East Bay Hills Fire
Sierra Madre
Earthquake
1991 Heavy Rains

Flash flooding

2013 SHMP

Disaster #

Year

Counties and Cities Declared

1993

San Bernardino

Storms

DC 92‐06 ‐ 92‐
09
DR‐979

1992

Fire
Earthquake

Fire
Earthquake

DR‐958
DR‐947

1992
1992

Earthquake

Earthquake

DR‐943

1992

Alpine, Los Angeles,
Humboldt, Napa, Santa
Barbara, Culver City (Los
Angeles County), City of Los
Angeles (Los Angeles
County), Contra Costa,
Mendocino, Sonoma, Fresno,
Imperial, Madera, Monterey,
San Bernardino, Sierra,
Tehama, Trinity, Tulare,
Modoc, Orange, Riverside,
Lassen, Siskiyou, Plumas, San
Diego
Calaveras, Shasta
Riverside, San Bernardino,
Los Angeles
Humboldt

Civil Unrest

Civil Unrest

DR‐942

1992

Los Angeles

HazMat

Sewage spill

GP

1992

Flood

Storms

DR‐935

1992

Agricultural

Insect pest

1991

San Diego, City of Chula Vista,
City of Coronado, San Diego
Los Angeles, Ventura, City of
Los Angeles, Kern, Orange,
San Bernardino
Imperial, Riverside

Fire
Earthquake

Fire
Earthquake

DR‐919
GP 91‐04

1991
1991

Alameda County
Los Angeles

Flood

Storms

GP 91‐01 ‐ 91‐
03

1991

San Bernardino, San Diego

State
Proclamation
1/93

Federal
Declaration

Deaths*

Injuries*

Cost of Damage ($)*

1/7/93 ‐
2/19/93

1/15/1993

20

10

226,018,111

8/21/1992
6/28/1992

8/29/1992
6/28/1992

1

8
402

38,152,133
15,579,530

4/25/1992

5/5/1992

356

17,829,642

4/29/1992

5/22/1992

53

2,383

122,431,732

2/6/92,
2/7/92
2/12/92,
2/19/92

Not
declared
2/25/1992

5

10/20/1991
7/5/1991

Not
declared
10/22/1991
Not
declared

53,897,542

12,700,000
25
1

150
30

56,996,503
33,500,000

4/1/1991

APPENDIX M‐ 12

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
APPENDICES
Disaster Name
1990 Freeze

Disaster
Type
Freeze

Santa Barbara
Drought
Finley Fire/
Yosemite Fire
1990 Drought

Drought

Disaster
Cause
Freeze

Disaster #

Year

Counties and Cities Declared

DR‐894

1990

GP 1990

1990

Santa Cruz, Fresno, Glenn,
Imperial, Kern, Mendocino,
Monterey, Riverside, San
Benito, San Bernardino, San
Diego, San Mateo, Santa
Barbara, Santa Clara, Solano,
Sonoma, Tulare, Ventura,
Alameda, Butte, Colusa, Los
Angeles, Madera, Marin,
Merced, Napa, San Joaquin,
San Luis Obispo, Sutter, Yolo,
Yuba, Stanislaus, Tehama
Santa Barbara

GP 90‐01, GP
90‐02

1990

Mariposa, Kern, Tehama

1990

State
Proclamation
12/19/90‐
1/18/91

Federal
Declaration
2/11/1991

11/13/1990

Not
declared
Not
declared
Not
declared
6/30/1990

Fire

Fire

Drought

Drought

Santa Barbara
Fires
Mexican Fruit Fly

Fire

Fire

DR‐872

1990

Agricultural

Insect pest

GP 1990

1990

City of Santa Barbara (Santa
Barbara County)
Los Angeles, Santa Barbara,
Riverside, San Bernardino
Los Angeles, San Diego

Mediterranean
Fruit Fly
(Riverside)
Upland
Earthquake
1990 Severe
Storms
Mediterranean
Fruit Fly
Loma Prieta
Earthquake

Agricultural

Insect pest

GP 1990

1990

Riverside

4/18/1990

Earthquake

Earthquake

GP 89‐07

1990

Los Angeles, San Bernardino

Flood

Storms

GP 989‐06

1990

Butte, Nevada

3/9/90,
3/13/90
2/22/1990

Agricultural

Insect pest

GP 1989

1989

Orange, Mariposa

Earthquake

Earthquake

DR‐845

1989

Mediterranean
Fruit Fly (San
Bernardino)

Agricultural

Insect pest

GP 1989

1989

Alameda, Monterey, San
Benito, San Mateo, Santa
Clara, Santa Cruz, San
Francisco, Contra Costa,
Marin, City of Isleton
(Sacramento County), City of
Tracy (San Joaquin County),
Solano
San Bernardino

2013 SHMP

8/13/90,
8/14/90
7/17/1990
6/28/90,
6/29/90
5/14/1990

11/20/1989
10/18/89 ‐
10/30/89

10/3/1989

Deaths*

Injuries*

Cost of Damage ($)*
856,329,675

1

84

548,000,000

3

89

4,061,861

38

12,034,150

1

17

11,500,000

63

3,757

888,662,382

Not
declared
Not
declared
Not
declared
Not
declared
Not
declared
10/18/1989

Not
declared
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Disaster Name

Santa Clara

State
Proclamation
9/6/1989

Federal
Declaration
Not
declared

1989

Los Angeles

8/9/1989

Not
declared

GP 88‐03

1988

Los Angeles

12/9/1988

Fire
Fire

FM‐2071
DR‐815

1988
1988

Nevada
Shasta, Solano, Yuba, Nevada

Fire

Fire

GP 88‐01

1988

Calaveras

9/11/88‐
9/20/88
7/21/1988

Not
declared
9/13/1988
9/13/1988

Agricultural

Insect pest

GP 1988

1988

Los Angeles

7/21/1988

Fire

Fire

1988

6/15/1988

Fire
Flood

Fire
Storms

GP 87‐07
GP 87‐06

1988
1988

(Ventura County)
Coastal Storms

1/26/1988
Flood

Not declared
Storms

DR‐812

1988

1/21/1988

2/5/1988

Imperial County
Earthquake
Wildfires/
Flooding/ Mud
Slides
Whittier
Earthquake

Earthquake

Earthquake

GP 87‐03

1987

City of Redondo Beach (Los
Angeles County)
Los Angeles
Santa Barbara, City of San
Buenaventura
49,416,200
Los Angeles, Orange, San
Diego, San Bernardino,
Ventura
Imperial

11/23/1987

Fire

Fire

GP 87‐01

1987

San Diego

11/19/1987

Not
declared
Not
declared

Earthquake

Earthquake

DR‐799

1987

Fire

Fire

FM‐2065

1987

Monterey Park (Los Angeles
County), City of Whittier (Los
Angeles County), Los Angeles,
Orange
Mariposa

Mediterranean
Fruit Fly (Santa
Clara)
Mediterranean
Fruit Fly (Los
Angeles)
Fires (Los Angeles)
Forty‐Niner Fire
Fires (Forty‐Niner,
Miller, Fern)
Wildland Fires
(Calaveras)
Mediterranean
Fruit Fly
Fire and Wind
Driven Waves
1988 Fires
1988 Storms

Stanislaus Fire
Complex

2013 SHMP

Disaster
Type
Agricultural

Disaster
Cause
Insect pest

Agricultural

Disaster #

Year

Counties and Cities Declared

GP 1989

1989

Insect pest

GP 1989

Fire

Fire

Fire
Fire

Deaths*

Injuries*

Cost of Damage ($)*

2

12,400,000

Not
declared
Not
declared
Not
declared

25,000,000

5/88

10/2/87 ‐
10/5/87

10/7/1987

94

2,638,833
5,371,150

9

200+

358,052,144

9/2/1987
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Disaster Name

Disaster
Type
Fire

Disaster
Cause
Fire

Year

Counties and Cities Declared

GP

1987

Fire

GP

1987

Colusa, Del Norte, Butte,
Fresno, Humboldt, Inyo,
Kern, Lake, Lassen, Mariposa,
Mendocino, Modoc, Mono,
Nevada, Placer, Plumas,
Riverside, San Bernardino,
Shasta, Sierra, Siskiyou,
Trinity, Tulare, Tuolumne
Alpine

Acorn Fire

Fire

Mediterranean
Fruit Fly
Del Monte Fire

Agricultural

Insect pest

GP

1987

Los Angeles

Fire

Fire

GP

1987

Monterey

Earthquake
(Riverside)
Plane Crash

Earthquake

Earthquake

GP 86‐02

1986

Riverside

Air Disaster

Manmade

1986

8/31/1986

Heavy Rains

Flood

Storms

1986

City of Cerritos (Los Angeles
County)
Monterey, Siskyou

1986 Storms

Flood

Storms

2/18‐86 ‐
3/12/86

Wheeler Fire

Fire

Fire

1985

Humboldt, Napa, Sonoma,
Glenn, Lake, Marin, Modoc,
Sacramento, Santa Clara,
Santa Cruz, Solano, Yuba,
Alpine, Amador, Butte,
Calaveras, Colusa, El Dorado,
Lassen, Mendocino, Nevada,
Placer, Plumas, San Joaquin,
Sierra, Sutter, Tehama,
Tuolumne, Yolo, Fresno,
Madera, San Mateo,
Alameda, Contra Costa, Del
Norte, Trinity, Mono, San
Benito, Shasta
Ventura

Hydrilla Infestation

Invasive
Species
Fire

Aquatic
Plant Pest
Fire

1985

Shasta

FM‐2055

1985

Fire

Fire

FM‐2054

1985

1987 Wildland
Fires

Hidden Valley Lake
Fire
Lexington Fire

2013 SHMP

Disaster #

DR‐758

1986

State
Proclamation
9/10/87,
9/3/87

Federal
Declaration
Not
declared

8/3/1987

Not
declared
Not
declared
Not
declared

8/25/1987
5/1/1987

Deaths*

Injuries*

Cost of Damage ($)*

3

76

18,000,000

3

8,500,000

8

15,000,000

10/86
Not
declared
Not
declared
2/18/1986

82

13

67

1

2

Lake

Not
declared
Not
declared
7/11/1985

Santa Clara

7/11/1985

3/26/1986

10/14/1985
9/13/1985

2
400,000
407,538,904
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Disaster Name

Disaster
Type
Fire

Disaster
Cause
Fire

1984 Floods

Flood

Flood

1984 Storms
(Kern)
Morgan Hill
Earthquake
High Tides /
Storms
Bradford Levee
Failure
Mexican Fruit Fly

Flood

1985 Statewide
Fires

San Bernardino
Flooding
1983 Summer
Storms
Colorado River
Flooding
Coalinga
Earthquake
River Junction
Storms
High Winds
1983 Floods

2013 SHMP

Disaster #

Year

Counties and Cities Declared

State
Proclamation
7/1/85 ‐
7/11/85

DR‐739

1985

1984

Storms

GP 84‐02, GP
84‐03
GP 84‐01

San Diego, City of Los Angeles
(Los Angeles County), San
Luis Obispo, Monterey, Santa
Clara, Santa Cruz, Ventura
Inyo, Mono

1984

Kern

Earthquake

Earthquake

EM‐4043

1984

Santa Clara

Flood

Storms

GP 83‐06

1984

Contra Costa

Flood

Levee break

GP 83‐05

1983

Contra Costa, Alameda

Agricultural

Insect pest

1983

Los Angeles

Flood

Flood

84‐01

1983

San Bernardino

Flood

Storms

DR‐690

1983

Flood

Flood

DR‐687

1983

Earthquake

Earthquake

DR‐682

1983

Inyo, Riverside, San
Bernardino
Riverside, San Bernardino,
Imperial
Fresno

Flood

Storms

83‐02

1983

San Joaquin

3/83

Wind
Flood

Storms
Flood

83‐01
82‐19

1983
1983

Yuba, Los Angeles
Los Angeles

3/83
3/83

Federal
Declaration
7/18/1985

Deaths*

Injuries*

Cost of Damage ($)*

3

470

64,845,864

9/1/1984
Not
declared
4/25/1984

1,600,000
27

7,265,000

1/1/1984
12/9/83,
1/18/84
11/4/1983

Not
declared
Not
declared

10,909,785

11/83
8/29/1983

8/29/1983

6/23/83,
6/28/83
5/2/1983

7/1/1983
5/3/1983

3

34,689,155
4,640,315
47

31,076,300
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Disaster Name

Disaster
Type
Flood

Disaster
Cause
Flood

High Tides and
Rains
Rain and Flooding
(Imperial)
Rains Causing
Agricultural Losses

Flood

Storms

Flood

Storms

DC 82‐17

1982

Agricultural

Storms

GP

1982

Dayton Hills Fire

Fire

Fire

GP

1982

Fresno, Madera, Merced,
Monterey, Kern, Tulare,
Sacramento, San Joaquin,
Solano, Stanislaus, Yolo
Los Angeles, Orange, Ventura

1982 Heavy Rains

Flood

Storms

GP 82‐16

1982

Inyo

9/27/1982

McDonald Island
Levee Break
Orange Fire
Heavy Rains and
Flooding

Flood

Levee break

DR‐669

1982

8/24/1982

Fire
Flood

Fire
Storms

DR‐657
DC 82‐03

1982
1982

1982 Winter
Storms

Flood

Storms

DR‐651

1982

Strong Winds &
Fire

Fire

Fire

82‐01

1981

McDonald Island (San
Joaquin County)
Orange
Amador, Calaveras, Madera,
Mono, Sacramento, Santa
Clara, Santa Cruz, Sierra,
Yuba
Alameda, Santa Clara, Solano,
San Joaquin, Contra Costa,
Humboldt, Marin, San Mateo,
Santa Cruz, Sonoma
Humboldt

Winter Storms

2013 SHMP

Disaster #
DR‐677

Year

Counties and Cities Declared

1982

Contra Costa, San Joaquin,
Sacramento, Marin, San
Mateo, Los Angeles, San
Diego, Alameda, Orange, San
Benito, Santa Barbara, Santa
Clara, Santa Cruz, Shasta,
Sonoma, Ventura, Trinity,
Colusa, Lake, Mendocino,
Monterey, San Luis Obispo,
Solano, Yolo, Butte, Glenn,
Kern, Kings, San Bernardino,
Sutter, Tehama, Merced, Del
Norte, Fresno, Madera, Napa,
Placer, Riverside, Stanislaus,
Tulare, Humboldt, Mariposa,
Nevada, Yuba
Contra Costa, Sacramento,
San Joaquin
Imperial

1982

State
Proclamation
12/8/82‐
3/21/83

Federal
Declaration
2/9/1983

Deaths*

Injuries*

Cost of Damage ($)*

12/8/1982

Not
declared

6,964,998

10/26/1982

Not
declared

345,195,974

10/10/1982

Not
declared
Not
declared
8/24/1982

19,277,102

11,561,870

4/21/1982
4/1/1982

4/21/1982

50,877,040

1/5/82 ‐
1/9/82

1/7/1982

523,617,032

12/82

6,161,320

33

481

273,850,000

10/81

APPENDIX M‐ 17

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
APPENDICES
Disaster Name
1981
Mediterranean
Fruit Fly
Infestation
Atlas Peak Fire
Major Brush Fire
Imperial County
Earthquake
Wave Action &
High Tides
1980
Mediterranean
Fruit Fly
Infestation
1980 Southern
California Fires
Jones Tract Levee
Break
Owens Valley
Earthquake
1980 April Storms

Disaster
Type
Agricultural

Disaster
Cause
Insect pest

Fire

Fire

Fire
Earthquake

Fire
Earthquake

Flood

Year

Counties and Cities Declared

1981

Contra Costa, Los Angeles,
San Benito, Stanislaus, Santa
Cruz, San Mateo

1981

Napa

GP
DC 81‐02

1981
1981

Napa
Imperial

High Tides

DC 81‐01

1981

San Mateo

Agricultural

Insect pest

GP‐1980
Medfly

1980

Alameda, Santa Clara

Fire

Fire

DR‐635

1980

Flood

Levee break

DR‐633

1980

San Bernardino, Los Angeles,
Orange, Riverside
San Joaquin

Earthquake

Earthquake

1980

Mono

1980

Alpine, Amador, El Dorado,
Inyo, Lake, Marin, Monterey,
Placer, Plumas, San Mateo,
Santa Cruz, Sierra, Solano,
Stanislaus, Tuolumne,
Calaveras
Stanislaus, Monterey, Solano,
Santa Cruz
Santa Barbara, Los Angeles,
Orange, Riverside, Ventura,
San Bernardino, San Diego
Contra Costa, Sacramento,
San Joaquin
Alameda, Contra Costa, Los
Angeles, Marin, Monterey,
Orange, Riverside, San
Francisco, San Diego, Santa
Clara, Santa Cruz, San Mateo,
Ventura, San Bernardino,
Sonoma

Flood

Disaster #

80‐01 ‐ 80‐25

1980 March
Storms
1980 Winter
Storms

Flood

Storms

Flood

Flood

DR‐615

1980

Delta Levee Break

Flood

Levee break

EM‐3078

1980

Gasoline Shortage

Economic

OPEC

2013 SHMP

1980

1979

State
Proclamation
8/8/81 ‐
9/25/81

Federal
Declaration
Not
declared

Deaths*

Injuries*

Cost of Damage ($)*

6/24/1981

Not
declared

31,000,000

11/18/1980,
11/25/80
9/30/1980

11/18/1980

64,795,200

9/30/1980

21,510,956

5/28/1980

Not
declared

22,000,000

6/1/1981
4/1/1981
3/81
12/1/1980

9

2,000,000

4/1/1980

3/5/1980

Not
declared
2/21/1980

2/21/80,
2/7/80,
2/19/80
1/23/1980

1/23/1980

5/8/79 ‐
11/13/79

Not
declared

17,388,013
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Disaster Name

Year

Counties and Cities Declared

1979

Imperial

1979

Santa Barbara, Ventura, Los
Angeles, El Dorado

DR‐594

1979

Storms
Storms

DC 79‐01

Fire

Fire

Landslide

Landslide

PSA Air Crash

Air Disaster

Manmade

Inyo County
Flooding
Santa Barbara
Earthquake
1978 Winter
Storms

Flood

Flood

Earthquake

Earthquake

Flood

Storms

Heavy rains
excluded
1978 Storms

Flood

Imperial
Earthquake
1979 Fires

1979 Severe
Storms (Riverside)
Excessive Rains
1979 Storms and
Floods (San Diego)
1978 Los Angeles
Fire
Laguna Landslide

Disaster
Type
Earthquake

Disaster
Cause
Earthquake

Fire

Fire

Flood

Storms

Flood
Flood

Disaster #

State
Proclamation
10/16/1979

Federal
Declaration
10/16/1979
Not
declared

9,970,119

Riverside

9/28/79,
9/21/79,
9/20/79
7/26/1980

7/27/1979

25,867,100

1979
1979

Riverside
San Diego

2/1/1979

EM‐3067

1978

Los Angeles

DR‐566

1978

DR‐609

10/24/1978

10/29/1978

10/5/1978

10/9/1978

1/15/1979

Not
declared

1978

City of Laguna Beach (Orange
County)
City of San Diego
(San Diego County)
Inyo

1978

Santa Barbara

8/15/1978

DR‐547

1978

Storms

DC 78‐06‐11

1978

Flood

Storms

GP 78‐03/04

1978

Heavy Rains
(Marin)
1978 Storms and
Flooding
1977 Storms

Flood

Storms

DC 78‐02

1978

Inyo, Mono, San Diego, San
Luis Obispo, Kings, Monterey,
Kern, Los Angeles, Orange,
Riverside, San Bernardino,
Santa Barbara, Tulare,
Ventura
Santa Clara, Solano, Sonoma,
Tuolumne, Colusa
Humboldt, Mendocino, Santa
Cruz
Marin

Flood

Storms

GP 78‐01/03

1978

Riverside, San Diego

1/26/1978

Flood

Storms

GP 77‐05

1977

San Diego, Kern, Humboldt,
City of Arvin (Kern County)

Heavy Rainstorms

Flood

Storms

DC 77‐03/04

1977

Imperial, Mendocino,
Riverside

1/10/78,
12/23/77,
1/22/77,
12/21/77
10/1/1977

2013 SHMP

1978
GP 78‐13

Deaths*

Injuries*

Cost of Damage ($)*

91

21,197,250

1

61,279,374
16,595,000

150

9/1/1978

3/9/78,
2/27,78,
2/13/78

Not
declared
2/15/1978

14

65

12,987,000

21

117,802,785

2/13/1978
1/27/78,
1/20/78
1/1/1978

Not
declared

6,126,409

Not
declared

38,009,035
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Disaster Name

Year

Counties and Cities Declared

GP

1977

Monterey, Riverside

Storms

GP 77‐02

1977

Imperial

8/23/1977

Flood

Storms

DC 77‐01

1977

Imperial

8/31/1977

Fire
Fire

Fire
Fire

FS‐2028

1977
1977

Modoc
Santa Barbara

7/27/1977

1977 Heavy Rains
and Windstorms
1976 High Winds
and Flooding
1976 Heavy Rains
and Windstorms
1976 Drought

Flood

Storms

DC 76‐03/04

1977

San Bernardino

1/1/1977

Flood

Storms

DR‐521

1976

Flood

Storms

DC 76‐02

1976

Imperial, Riverside, San
Bernardino, San Diego
San Diego

Drought

Drought

1976

1975 Fires

Fire

Fire

1975

Alpine, Calaveras, Colusa,
Fresno, Glenn, Madera,
Merced, San Diego, San
Joaquin, Solano, Stanislaus,
Sutter, Tuolumne, Alameda,
Butte, Contra Costa, Kings,
Los Angeles, Riverside, San
Luis Obispo, Tulare, Yolo,
Amador, Monterey, Napa,
Nevada, San Benito, San
Bernardino, Tehama, San
Mateo, Marin
Los Angeles

Heavy Rain and
Snow (Kern)
Butte Earthquake
Heavy Rain and
Snow (El Dorado)
1974 Storms
Gasoline Shortage

Flood

Storms

DC 75‐04

1975

Kern

Earthquake
Flood

Earthquake
Storms

DC 75‐03
DC 75‐01

1975
1975

Butte
El Dorado

Flood
Economic

Storms
OPEC

DR‐432

1974
1974

Flood

Storms

Mendocino
Alameda, Contra Costa, Los
Angeles, Orange, Riverside,
San Mateo, Solano, Santa
Clara, Ventura
Santa Cruz

Threat of Floods
Imperial County
Flooding
Desert Hot Springs
Heavy Rains
Scarface Fire
Sycamore Fire

Storms (Santa
Cruz)

2013 SHMP

Disaster
Type
Flood

Disaster
Cause
Fire

Flood

Disaster #

1974

State
Proclamation
9/8/1977

Federal
Declaration
Not
declared
Not
declared

Deaths*

Injuries*

Cost of Damage ($)*
6,110,000
28,498,469

8/1/1977
Not
declared

25,540,755

9/13/76,
9/22/76
9/1/1976

9/21/1976

120,132,771

2/9/76,
2/13,76,
2/24/76,
3/26/76,
7/6/76

Not
declared

2,664,000,000

11/24/1975

Not
declared

19,486,960

11/1/1975
8/1/1975
2/1/1975
4/23/1974
2/28/74,
3/4/74,
3/10/74

5/7/1974
Not
declared

4,475,900

2/28/1974

Not
declared

763,267
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Disaster Name
1974 Storms

Disaster
Type
Flood

Disaster
Cause
Storms

Boulder Fire

Fire

Fire

1973 Fires

Fire

Fire

Eucalyptus Tree
Freeze
Southern Pacific
Railroad Fires and
Explosions
(Roseville)
Storms and Floods
(San Mateo)
Storms and Floods
(Mendocino)
1973 Freeze

Freeze

Freeze

Fire

Disaster #

Year

Counties and Cities Declared

1974

1973

Humboldt, Shasta, Siskiyou,
Trinity, Glenn, Mendocino,
Tehama
San Diego

1973

Los Angeles

1973

Alameda, Contra Costa

Explosion

1973

Sacramento, Placer

4/30/1973

Not
declared

Flood

Storms

1973

4/11/1973

Flood

Storms

1973

City of Pacifica (San Mateo
County)
Mendocino

3/15/1973

Freeze

Freeze

1973

Butte

2/28/1973

Colusa, Glenn, Napa, Placer,
Sutter, Yuba
Ventura

2/28/1973

1/23/73,
1/30/73,
2/8/73,
2/28/73
10/24/1972

Not
declared
Not
declared
Not
declared
Not
declared
Not
declared
2/3/1973

DR‐412

DR ‐ 373

1973 Storms and
Floods
1973 High Tides

Flood

Storms

1973

Flood

High Tides

1973

Coastal Flooding

Flood

Storms

1972 Heavy Rains
and Mud Slides
1972 Severe
Weather
1972 Freeze (Lake)

Flood

Storms

1972

Marin, San Luis Obispo, City
of South San Francisco (San
Mateo County), Santa
Barbara, Solano, Ventura
Monterey

Flood

Storms

1972

Sutter

Freeze

Freeze

1972

Lake

1972 Drought

Drought

Drought

1972

Andrus Island
Levee Break

Flood

Levee break

Glenn, San Benito, Santa
Clara
Sacramento

2013 SHMP

DR‐364

DR‐342

1973

1972

State
Proclamation
1/17/74,
1/18/74

Federal
Declaration
1/25/1974

12/12/1973

Not
declared
Not
declared
5/25/1973

7/16/1973
4/4/1973

2/1/1973

9/3/1972
7/13/1972
7/3/1972
6/21/1972

Not
declared
Not
declared
Not
declared
Not
declared
6/27/1972

Deaths*

Injuries*

Cost of Damage ($)*
35,192,500

215,700
1,300,000

37

2,925,000

700,000
1,523,200
300,000
1,864,000
1,027,000
17,998,250

720,000
2,004,300
357,000
8,000,000
23,681,630
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Disaster Name

Disaster
Type
Freeze

Disaster
Cause
Freeze

Exotic Newcastle
Disease Epidemic

Agricultural

Disease

1972 Continuing
Storms
1972 Storms
1971 Fires

Flood

Storms

DR‐329

Flood
Fire

Storms
Fire

DR‐316

1972 High Tides

Flood

High Tides

San Fernando
Earthquake
Fires (Riverside)

Earthquake

Earthquake

Fire

Fire

1970 Fires

Fire

Fire

1970 Storms and
Floods
1970 Freeze

Flood

1972 Freeze

Disaster #

Year

Counties and Cities Declared

1972

1972

Fresno, Kings, Tulare,
Merced, Kern, Madera, San
Benito, Stanislaus, El Dorado,
Tehama, Placer, Nevada, San
Joaquin, Colusa, Siskiyou,
Modoc, Santa Clara
Los Angeles, Orange,
Riverside, San Bernardino,
San Diego, Ventura, Santa
Barbara
Del Norte, Humboldt

1972
1971

Santa Barbara
Santa Barbara

1971

Ventura

1971

Los Angeles

1970

Riverside

1970

City of Oakland (Alameda
County), Los Angeles,
Ventura, San Diego, Kern, San
Bernardino, Monterey,
Riverside

Storms

1970

Contra Costa

Freeze

Freeze

1970

Napa, Sonoma, Mendocino,
San Joaquin, Lake

City of Los Angeles (Los
Angeles County)
Santa Barbara

1972

DR‐299

DR‐295

1970 Landslide
(Los Angeles)
1970 Riots

Landslide

Storms

1970

Civil Unrest

Civil Unrest

1970

Fire (Tuolumne)

Fire

Fire

1970

1970 Landslide
(Oakland)

Landslide

Storms

1970

2013 SHMP

City of Sonora (Tuolumne
County), Tuolumne
City of Oakland

State
Proclamation
4/17/72,
5/22/72,
5/31/72

Federal
Declaration
Not
declared

4/10/72,
5/22/72

Not
declared

10,000,000

2/28/1972,
3/28/72
1/3/1972
10/13/1971

4/5/1972

6,817,618

5/19/1971
2/9/1971
12/22/1970
9/24/70,
9/28/70,
10/1/70,
10/2/70,
10/20/70,
11/14/70
4/10/1970
5/1/70,
5/19/70,
6/8/70,
6/10/70,
7/24/70
3/10/1970
2/26/1970
2/26/1970

2/11/1972
Not
declared
Not
declared
2/9/1971
Not
declared
9/29/1970

Deaths*

Injuries*

111,517,260

2,660,000
9,000,000

4

250,000
58

2,000

483,957,000
3,200,000

19

223,611,000

Not
declared
Not
declared

Not
declared
Not
declared
Not
declared

Cost of Damage ($)*

19,749,200

8,500,000
12+

300,000
2,300,000
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Disaster Name

Disaster
Type
2/10/1970
Flood

Disaster
Cause
Not declared
Flood

Berkeley Riots
(Alameda County)
Santa Barbara Oil
Spill
(Santa Barbara
Channel)
1969 Freeze

Civil Unrest
2/5/1969
HazMat

Civil Unrest
Not declared
Offshore Oil
Platform spill
Not declared

1969
20
1969

Freeze

Freeze

1969

1969 Storms

Flood

Storms

DR‐253

1969

Heavy Snow
Runoff
1968 Riots

Flood

Snow melt

DR‐227

1969

Civil Unrest

Civil Unrest

1968

Woodson Fire

Fire

Fire

1967

1966 Landslides

Landslide

Landslide

1966

1966 Winter
Storms

Flood

Storms

(Alameda County)
1970 Northern
California Flooding

2013 SHMP

Disaster #

DR‐283

DR‐223

Year

1970

1966

Counties and Cities Declared

State
Proclamation

Federal
Declaration

1/27/1970,
2/3/1970,
2/10/1970,
3/2/1970

2/16/1970

27,657,478

San Diego

2/5/1969

10,000,000

Los Angeles, San Luis Obispo,
Fresno, Inyo, Riverside, San
Bernardino, Santa Barbara,
Tulare, Ventura, Amador, El
Dorado, Kern, Kings, Madera,
Modoc, Mono, Monterey,
Orange, Placer, Sacramento,
San Joaquin, Shasta, Solano,
Stanislaus, Tuolumne,
Mariposa, Merced, Calaveras,
San Benito, Sierra, Contra
Costa, Humboldt,
Mendocino, Sonoma, Plumas,
Tehama, Yuba, Butte, Marin,
Yolo
Kings

1/23/69,
1/25,69,
1/28/69,
1/29/69,
2/8/69,
2/10/69,
2/16/69,
3/12/69

Not
declared
1/26/1969

11,500,000
Butte, Colusa, Glenn, Lake,
Lassen, Marin, Modoc,
Plumas, Shasta, Siskiyou,
Tehama, Trinity, Sutter, Yuba,
Del Norte, Alameda, El
Dorado, Mendocino
City of Berkeley

Deaths*

Injuries*

Cost of Damage ($)*

Coastal Areas of Southern
California

City of Richmond (Contra
Costa County)
Los Angeles, Orange, San
Diego, Ventura
Redwood City
Kern, Riverside, Tulare, San
Bernardino, San Luis Obispo,
Monterey, City of Escondido
(San Diego County), Inyo

1/28/1996

8/15/1969

8/2/1968

Not
declared
Not
declared
Not
declared
1/2/1967

1/7/1967
12/16/1966
12/9/66,
12/13/66,
12/16/66,
12/23/66

47

161

300,000,000

2,812,500

11,345,000
100,000
28,761,041
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Disaster Name

Disaster
Type
Civil Unrest

Disaster
Cause
Civil Unrest

Year

Counties and Cities Declared

1966

San Francisco

1966 Rains
1965 Heavy
Rainfall

Flood
Flood

Storms
Storms

1966
1965

Humboldt
Riverside, San Bernardino,
Ventura, San Diego

1965 Fires

Fire

Fire

1965

Civil Unrest

Civil Unrest

1965

Marin, Napa, Placer, Solano,
Sonoma
Los Angeles

1965 Riots
1965 Landslide

Landslide

Landslide

1965

Flooding and
Landslides
1964 Late Winter
Storms

Flood

Storms

1965

Flood

Storms

1964 Tsunami
(Marin)
Fires and High
Winds

Tsunami

Earthquake

Fire

1964 Storms

1966 Riots

Disaster #

DR‐212
DR‐211

State
Proclamation
9/27/1966
1/14/1966
11/24/65,
11/26/65,
12/23/65
9/18/1965
8/14/1965

City of Los Angeles (Pacific
Palisades area), Los Angeles
County
City of Burbank, Los Angeles

6/21/1965

12/22/64,
12/23/64,
12/28/64,
1/5/65, &
1/14/65

1964

Del Norte, Humboldt, Shasta,
Mendocino, Colusa, Glenn,
Lassen, Plumas, Sierra,
Siskiyou, Sonoma, Sutter,
Tehama, Trinity, Amador,
Butte, El Dorado, Modoc,
Nevada, Placer, Yuba, Alpine,
Lake, Sacramento, Yolo,
Marin
Marin

Fire

1964

Napa, Sonoma, Santa Barbara

Flood

Storms

1964

Los Angeles

9/22/64,
9/23/64, &
9/25/64
4/3/1964

1964 Tsunami
(Del Norte)
Weldon Fire

Tsunami
Fire

Earthquake
Fire

1964
1964

Del Norte
Los Angeles

3/28/1964
3/16/1964

1964 Heavy Rains

Flood

Storms

1964

Humboldt

2/10/1964

Baldwin Hills Dam
Failure
High Tides and
Heavy Surf

Flood

Dam Failure

1963

Los Angeles

Flood

High Tides

1963

Orange, City of Redondo
Beach

2013 SHMP

DR‐183

Unknown

DR‐161

1964

1/5/1965

9/15/1964

12/16/1963

Federal
Declaration
Not
declared
1/22/1966
12/7/1965,
1/3/1966
Not
declared
Not
declared
Not
declared

Deaths*

Injuries*

Cost of Damage ($)*

42
6,918,000
21,843,739

32

874

44,991,000
6,488,600

Not
declared
12/29/1964

213,149,000

Not
declared
Not
declared

16,500,000

Not
declared

1,610,300

4/1/1964
Not
declared
Not
declared
12/21/1963

12

Not
declared

5

10,000,000
2,000,000
1,407,000
5,233,203
500,000
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Disaster Name

Disaster
Type
Flood

Disaster
Cause
Storms

Year

Counties and Cities Declared

1963

1962

Alpine, Nevada, Placer,
Plumas, Sierra, Amador,
Colusa, El Dorado, Glenn,
Lake, Lassen, Tehama, Santa
Clara, Santa Cruz, Siskiyou,
Yolo, Tulare, Mono, Trinity,
Yuba
Northern California
(boundaries of San Luis
Obispo, Ventura, Los Angeles,
and San Bernardino counties
to the Oregon State Line)
Alameda, Butte, Contra
Costa, Modoc, Napa San
Mateo, Sierra, Sutter, Yuba,
Placer, Trinity, Lassen
Alameda

1963 Floods

Flood

Storms

1963

1962 Floods and
Rains

Flood

Storms

1962

Fires and
Explosions
Flood and
Rainstorm
Bel Air Fires
1961 Widespread
Fires

Fire

Fire

Flood

Storms

DR‐122

1962

Los Angeles, Ventura

Fire
Fire

Fire
Fire

DR‐119

1961
1961

1961

Los Angeles (Bel Air area)
Amador, Butte, El Dorado,
Napa, Nevada, Placer, San
Diego, Sonoma, Tehama
Madera

1961 Widespread
Fires (Madera)
High Tides and
Waves
1960 Widespread
Fires

Fire

Fire

Flood

Storms

1961

Ventura

1/16/1961

Fire

Fire

1960

Lassen, Plumas, Shasta,
Sierra, Tehama

8/16/1960

1960 Major Fires

Fire

Fire

1960

Los Angeles, San Bernardino

7/21‐22/60

1959 Heavy rains

Flood

Storms

1959

9/17/1959

Potential Flood
Damage and
Landsides as a
Result of Fires
1958 April Storms
& Floods

Flood

Fire

1959

Tokay grape producing areas
of Northern California
Los Angeles

Flood

Storms

1958

Statewide

1963 Floods and
Rains

2013 SHMP

Disaster #
Unknown

CDO 59‐01

State
Proclamation
2/7/63,
2/26/63,
2/29/63, &
4/22/63

Federal
Declaration
145
(2/25/63)

2/14/1964

Not
declared

10/17/62,
10/25/62,
10/30/62, &
11/4/62
9/14/1962

10/24/1962

2/16/62 and
2/23/62
9/8/1961

1/8/1959

4/2/1958

Not
declared
3/6/1962

Deaths*

Not
declared
Not
declared
Not
declared

4/4/1958

Cost of Damage ($)*

4,000,000

1

11/16/1961
Not
declared
Not
declared
Not
declared
Not
declared

Injuries*

12

500,000

103
5,696,813

2

3,075,000

12
2

13

10,000,000
100,000

several

24,000,000
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Disaster Name

Disaster
Type
Flood

Disaster
Cause
Storms

Year

Counties and Cities Declared

CDO 58‐03

1958

High Tides

CDO 58‐02

1958

Fire

Fire

CDO 58‐01

1958

Northern California (Southern
boundaries of Santa Cruz,
Santa Clara, Stanislaus,
Tuolumne, Alpine counties to
the Oregon border)
City of Imperial Beach, San
Diego County
Los Angeles

High Tides

Flood

Newton Fires
(Monrovia Fires)
Heavy Rains

Flood

Storms

1956 Fires

Fire

Fire

DR‐65

1956

1955 Floods
Fire, Flood, and
Erosion

Flood
Flood

Flood
Flood

DR‐47
DR‐28

1955
1954

Cherry‐producing areas of
Northern California
Los Angeles (Malibu area),
Ventura
Statewide
Los Angeles, San Bernardino

1950 Floods

Flood

Flood

OCD 50‐01

1950

Statewide

1958 February
Storms & Floods

Disaster #

1957

State
Proclamation
2/26/1958

Federal
Declaration
Not
declared

1/31/1958

Not
declared
Not
declared
Not
declared
12/29/1956

1/3/1958
Not
Proclaimed

12/22/1955
Not
Proclaimed
11/21/1950

12/23/1955
Federal
funds made
available
Not
declared

Deaths*

Injuries*

1

23

1

Cost of Damage ($)*

2

6,000,000

Several
hundred

70,000,000

74

200,000,000

9

32,183,000

*Death, injury and cost data pending
Source: Cal OES

2013 SHMP
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APPENDIX N ‐ GIS RISK EXPOSURE ANALYSIS METHODOLOGY
Introduction
The multi‐hazard maps were generated using a Geographic Information System (GIS). The process of
generating the multi‐hazard maps in a GIS has many steps and creates many intermediate map products
that portray useful information and help clarify modeling assumptions. This appendix contains detailed
descriptions of the methods used in the GIS to generate the multi‐hazard map series and presents the
opportunity for the user to explore many of the intermediate map products.

Work Flow Overview
The work flow for generating the multi‐hazard map series is divided into two main sections. The first
section involves developing a series of base maps. The base maps form the foundation data that are
modeled in the GIS to generate the multi‐hazard maps and vulnerable population maps. The second step
uses the base maps for GIS modeling and human valuation of multiple criteria for model weighting to
produce the final multi‐hazard/population vulnerability maps.
Base maps include the three basic hazard maps and the population and vulnerable population (CalSVI).
There are three basic assumptions used in developing the base maps:




In some cases, older data sets are used to augment newer data sets when the newer data set covers a
large percentage of the state.
Base data and multi‐hazard indices are only developed for areas where there is sufficient population
density.
Base data are reclassified/standardized for comparison.

The GIS modeling includes three assumptions or specific points where valuation is used in the modeling:




Population density is weighted 2/3 to 1/3 when combining with social vulnerability in creating
population vulnerability.
Flood, wildfire and earthquake are weighted based on state summaries for total inflation adjusted
dollar losses in creating the multi‐hazard map.
Multi‐hazard and population vulnerability are weighted equal when creating multi‐hazard vulnerability.

Appendix Diagram N.1 displays the conceptual work flow in the base map processing. Appendix Diagram
N.2 describes the conceptual work flow in the GIS multi‐hazard modeling processes. The next section
contains detailed descriptions of the GIS models.

2013 SHMP
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Appendix Diagram N.1: Conceptual Work Flow for Base Map Processing

Appendix Diagram N.2: Conceptual Work Flow for GIS Modeling
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Detailed Work Flow
The following sections detail the GIS modeling steps for each of the final map products, including details
about both the base data processing and the GIS modeling. The detailed work flow proceeded in two main
steps: data pre‐processing (input data was made ready to enter into the analysis) and data modeling
(processed data was entered into the hazard vulnerability model).

Data Pre‐Processing
Pre‐processing began by identifying the population distribution for the state. This was done using the
LandScan 2007TM High Resolution Global Population Data Set.83 This dataset contains population estimates
for the entire globe reported along a 30 arc‐second grid (approximately 1 kilometer square in California).
Estimated population data for the State of California was extracted from the complete LandScan 2007TM
dataset. The population estimate for each grid cell was divided by its area to yield an estimated population
density surface for the entire state.

California Social Vulnerability Index (CalSVI)
The next pre‐processing step was to model social vulnerability. In the 2007 plan, the Social Vulnerability
Index (Hazards and Vulnerability Research Institute 2008) was used to represent social vulnerability for the
state at the county level. This representation of social vulnerability was based on data from the 2000
census. In the 2010 plan, we have used more recent data sources, modeled social vulnerability at a sub‐
county resolution and used a simplified approach to modeling social vulnerability.
We followed the process outlined in Schmidtlein, et al (2008) to select an initial set of 25 variables to model
social vulnerability (Appendix Table N.1) from the American Community Survey (ACS) 2005‐2007 3‐year
estimates dataset (U.S. Bureau of the Census 2008). These data are available for all counties and places
with a population of at least 20,000. Hence, we were able to model social vulnerability using more recent
data and at a sub‐county level for the majority of the state. Data from the 2000 Census (U.S. Census Bureau
2002) were used to model social vulnerability at the Census County Subdivision level in the 11 counties for
which ACS data were unavailable.84

83
NOTICE: This product was made utilizing the LandScan 2007TM High Resolution Global Population Data Set copyrighted by UT‐Battelle, LLC, operator of
Oak Ridge National Laboratory under Contract No. DE‐AC05‐00OR22725 with the United States Department of Energy. The United States Government
has certain rights in this Data Set. NEITHER UT‐BATTELLE, LLC NOR THE UNITED STATES DEPARTMENT OF ENERGY, NOR ANY OF THEIR EMPLOYEES,
MAKES ANY WARRANTY, ESPRESS OR IMPLIED, OR ASSUMES AND LEGAL LIABILITY OR RESPONSIBILITY FOR THE ACCURACY, COMPLETENESS, OR
USEFULNESS OF THE DATA SET.
84
These included Alpine, Amador, Calaveras, Inyo, Mariposa, Modoc, Mono, Plumas, San Benito, Sierra, and Trinity counties. Monetary variables were
inflation adjusted to match dollar values reported in the ACS data.
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Appendix Table N. 1: Initial Variable Selection for Social Vulnerability Modeling
Female Headed Household
Average People per Household
Percent Population 25+ without a High School
Diploma
Percent Disabled Population
Percent Population over 1 recently moved into
the county
Percent Foreign Born Population
Percent Labor Force Participation
Percent Labor Force Unemployed
Percent Female Labor Force
Percent Employed in Resource Industry
(Fishing, Farming, Forestry, etc.)
Percent
Employed
in
Transportation,
Warehousing, and Utilities industry
Percent Employed in Service Industry

Percent Households Receiving Social Security
Benefits
Mean Household Income
Percent Families in Poverty
Percent Renter Occupied Housing Units
Percent Female Population
Percent Population under 5 years old
Percent Population 65 years old and older
Percent Black Population
Percent American Indian Population
Percent Asian/Pacific Islander Population
Percent Hispanic Population
Mean Home Value
Mean Rent

These variables were used to create an index of social vulnerability following Cutter’s algorithm for the
Social Vulnerability Index (SoVI) (Cutter, Boruff and Shirley 2003, Schmidtlein, et al. 2008). The SoVI
algorithm is based on very complex multivariate statistical analyses; we sought a simpler method to model
vulnerability while still maintaining the same basic representation. The SoVI‐Lite approach, currently under
development at the Hazards and Vulnerability Research Institute (Emrich 2010), allows for a representation
of the information in the SoVI using a smaller set of variables combined in a much simpler manner.
Following this approach, a total of 6 variables (Appendix Table N.2) were selected to model social
vulnerability based on a Principal Components Analysis of the original 25 variables.
Appendix Table N. 2: Final Variable Selection for Social Vulnerability Modeling
Mean Household Income
Percent Female Population
Percent Hispanic Population

Percent Renter Occupied Housing Units
Percent Black Population
Percent Asian/Pacific Islander Population

All but the mean household income variables were standardized so their minimum values equaled 0 and
their maximum values equaled 1. Because increases in mean household income are understood as being
related to higher wealth which has an overall tendency to decrease social vulnerability, the mean
household value variable was adjusted so the minimum value equaled one and the maximum value equaled
0. These variables were then summed with equal weights to create a California Social Vulnerability Index
(CalSVI). A correlation analysis was run between the CalSVI and the full SoVI‐based social vulnerability
model to ensure comparability. The results of this analysis showed a strong, statistically significant
correlation between the two vulnerability models (r = 0.897 ; p < 0.001). Because the CalSVI model is
simpler and correlates strongly to the full SoVI‐based approach, this model was selected to represent social
vulnerability in the 2010 State Hazard Mitigation Plan.
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Creation of Statewide Datasets
As noted earlier, the population density and demographic data were collected for the state as a whole. The
earthquake hazard data obtained from the California Geological Survey and the fire threat data from CAL
FIRE also covered the entire state. But flood hazard data were only available on a county‐by‐county basis.
The next step in the data pre‐processing was to create statewide data files for the flood data. All input
county data were re‐projected so their spatial references matched that of the LandScan 2007TM data. The
county‐by‐county flood data files were then appended into a single statewide flood hazard dataset.
Updated DFIRMS were available and used to represent flood vulnerability for the majority of the state.
Older FIRM data was used for those areas where the updated DFIRMS where unavailable. Finally, minimal
processing was done to remove spatial errors (slivers and gaps).

Vector to Raster Data Conversion
The final data pre‐processing step was to convert all the input vector datasets into raster grids. The input
vector data (CalSVI, earthquake hazard, wildfire hazard, flood hazard) were structured so that a single value
was reported for each dataset for polygonal regions. Because the population distribution was modeled
along grid cells, we converted these input polygon‐based datasets to a 30 arc‐second grid to allow a
combination of all inputs at a sub‐county level. Conceptually, the vector to raster conversion was carried
out by assigning the majority value of the input dataset found in each given 30 arc‐second grid cell. When
converting the flood hazard input from vector to raster, for example, each grid cell was evaluated. If a given
grid cell had the majority of its area designated as being in Zone A, that value was assigned to the entire
grid cell.
Cartographic boundary differences occurred between the input hazard datasets because they were
produced by different entities. This meant that some grid cells in coastal areas had values for some input
hazard variables and not others. To overcome this issue, all grid cells with modeled populations were
identified. Any grid cell that had a modeled population but did not receive a hazard input value because of
issues associated with the vector to raster conversion process was assigned the value of the closest area in
the input dataset.

Data Modeling
Data modeling began by screening the CalSVI and the input hazard datasets to remove values from all grid
cells where the modeled population density was less than 75 people per square kilometer. Next, the input
variables with categorical/nominal data (flood and wildfire hazard) were reclassified to assign a numerical
value to each class (Appendix Table N.3 and Appendix Table N.4).
Appendix Table N. 3: Flood Hazard Data Reclassification
Flood Zone
A
V
AO
X500
X
D
UNDES
ANI

2013 SHMP

Value
5
5
5
3
2
1
0
0
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Appendix Table N. 4: Wildfire Hazard Data Reclassification
Hazard Code
Very High
High
Moderate
Non‐Wildland/ Non‐Urban
Urban Unzoned

Value
5
4
3
1
0

All input data were then standardized. A max‐min stretch (equation shown below) was applied to each
input dataset (LandScan2007TM population density, CalSVI, earthquake hazard, reclassified flood hazard,
and reclassified wildfire hazard) so that they would range from a minimum of 0 to a maximum of 1. The
minimum and maximum grid cell value for each input dataset is shown below in Appendix Table N.5.

valueout =
valuein – valuemin
valuemax – valuemin

Appendix Table N. 5: Maximum and Minimum Values for Input Data
Input Dataset
LandScan2007TM Population Density
CalSVI
Earthquake
Flood
Wildfire

Maximum Value
46601.80
4.05
2.45
5
5

Minimum Value
0
1.52
0
0
0

Finally, the standardized input variables were combined to create the intermediate and final map products.
The population vulnerability map was created by adding ⅔ the LandScan2007TM popula on density value
to ⅓ the CalSVI value for each grid cell. The mul ‐hazard map was created by weighting and summing the
standardized earthquake, wildfire, and flood hazard maps. Weights were based on dollar losses from
California earthquakes, floods, and wildfires from 1960 to 2008 as reported in the Spatial Hazard Events and
Losses Database for the United States (SHELDUS) (Hazards and Vulnerability Research Institute 2009). The
weights (Appendix Table N.6) were created by dividing the reported total dollar losses for each hazard type
by the total dollar losses reported for all three hazard types.
Appendix Table N. 6: Reported SHELDUS Losses and Multi‐Hazard Map Weights
Event Type
Earthquake
Wildfire
Flood
Total

Total Reported Dollar Losses
$43,774,635,042.42
$13,474,793,712.87
$5,483,673,407.60
$62,733,102,162.89

Weight (percent of total losses)
0.7
0.2
0.1

The final maps were created by combining the population vulnerability surface with each of the hazard
surfaces (multi‐hazard, earthquake, wildfire, and flood) in the following manner:





½ Population Vulnerability + ½ Multi‐Hazard = Multi‐Hazard Vulnerability
½ Population Vulnerability + ½ Earthquake = Earthquake Vulnerability
½ Population Vulnerability + ½ Wildfire = Wildfire Vulnerability
½ Population Vulnerability + ½ Flood = Flood Vulnerability
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APPENDIX O ‐ OVERALL PROGRESS TOWARD EARTHQUAKE MITIGATION OF KEY BUILDING INVENTORIES

By Occupancy or Jurisdiction

Hospitals

Other State Buildings
Non‐State Regulated
Buildings
By Type of Construction
URM Zone 4URM Zone 3
Tiltups
Nonductile Concrete
Soft Story Apartments
Dwellings, Single‐Unit
Mobile Homes

●
◯
◔
◯
◯
◯

◯

◕
◔
◯

OSHPD

DSA,OES

◯

◓

7537 K‐12
1600 13‐14

◯
◯
●

DSA
UC,CSU
DGS, et al
Local
governments/Special
districts
Local governments
Local governments
Local governments
HCD
HCD
HCD

Source: California Seismic Safety Commission

Legend: ●Mostly completed, periodic monitoring and upda ng is occurring
IO Immediate Occupancy
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APPENDIX P ‐ TOP 10 CALIFORNIA REPETITIVE LOSS COMMUNITIES SUMMARY
RANK

County Name

Community Name

Community
Number

1

SONOMA COUNTY

Sonoma County

060375

53,363,504.79

2331

725

2

LOS ANGELES COUNTY

Malibu, City Of

060745

9,078,110.52

480

170

3

SACRAMENTO COUNTY

Sacramento County

060262

8,366,208.12

268

98

4

MONTEREY COUNTY

Monterey County

060195

7,342,621.42

239

107

5

NAPA COUNTY

Napa, City of

060207

6,151,923.86

162

57

6

LAKE COUNTY

Lake County

060090

5,259,375.70

288

102

7

MARIN COUNTY

Marin County

060173

3,944,289.51

233

87

8

NAPA COUNTY

Napa County

060205

3,622,677.72

128

40

9

LOS ANGELES COUNTY

Los Angeles, City Of

060137

3,497.562.25

123

123

10

SONOMA COUNTY

Petaluma, City of

060379

3,179,133.37

89

30

Top Ten RP Total

$103,805,407.26

4511

1539

State RP Total

$171,730,483.48

8019

2902

60%

56%

53%

Percent State Total

Total Payments

Losses

Properties

Non‐Mitigated Records Only, Data as of 06/30/2010
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APPENDIX Q ‐ HAZARD MITIGATION GRANTS RATING AND CLOSEOUT
PROCESSES
This appendix provides a more detailed summary about Cal OES’s grant rating and closeout processes which
is discussed in Section 7.2.8 of the SHMP.
As noted in Chapter 7, there are three distinct types of NOI’s. All three types of NOI use the same NOI form.
The three types of NOI are explained below along with the criteria used to rate the NOIs.
1.
2.
3.

The project NOI rating process
The Special (5%) Initiative NOI rating process
The planning NOI rating process

The Project NOI Rating Process
All Project NOIs are reviewed by Cal OES staff to confirm the eligibility of the applicant and the project.
Eligible applicants include State and local governments, special districts, public colleges and universities,
and private nonprofit organizations designated in the Code of Federal Regulations (CFR) 44 Section
206.434(a) in all jurisdictions in California. Information on eligible activities may be found in the FEMA
Unified HMA Guidance. An email is sent to the subapplicants notifying them of the results of the eligibility
review.
All eligible NOI's are rated competitively by a team of three raters with expertise in hazard mitigation. The
raters conduct a subjective assessment of the fundamental nature of the proposed project. The criteria
used to rate Project NOIs is provided below. The individual scores of the three raters are averaged to obtain
a single averaged score. Subsequent to the rating process, bonus points will be awarded to those flood
mitigation projects addressing an area containing Severe Repetitive Loss (SRL) properties. One bonus point
will be awarded, up to a maximum of 5 points, for each property listed on the FEMA list of SRL properties.
The final score will be ranked on statewide lists of rated activities. The final scores of proposed mitigation
activities will be considered along with other strategic criteria (e.g. geographical location and program
priorities) to select activities for application development.
Potential applicants with mitigation activities selected for application development will be notified by letter
and invited to develop an application non‐competitively. A public notice will be posted on the Cal OES
website announcing the projects selected for application development along with instructions for appealing
this decision.
The rating form below provides a tool for assessing three questions with respect to an NOI proposing a
hazard mitigation project. Those three questions focus on the problem to be addressed, the nature of the
project proposed to address that problem, and the relationship of that proposed project to the local hazard
mitigation plan. The possible scores for each question are divided into four columns: Less Than
Satisfactory; Satisfactory; Very Good; or Excellent. These values are defined below the rating sheet. Each
of these columns contains the low and high scores possible for that category. The middle score is provided
as a mental benchmark for the rater. The rater can assign any score within the range of that category. The
question concerning the nature of the project is divided into five rows, one for each of five primary
purposes. The five primary purposes are defined below. Only the actual primary purpose of the proposed
project will be rated.
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Hazard Mitigation Assistance
Projects NOI Rating Form
Less Than
Satisfactory
1. PROBLEM – To what degree
does the project address a
major hazard of its geographic
location as supported by the
My Plan website?

Satisfactory

Very Good

Excellent

0‐3‐5

6‐7

8‐9

10

0‐20‐40

41‐51‐60

61‐68‐75

76‐78‐80

0‐19‐38

39‐49‐59

60‐65‐70

71‐73‐75

0‐18‐35

36‐46‐55

56‐61‐65

66‐68‐70

0‐17‐33

34‐43‐51

52‐56‐60

61‐63‐65

0‐15‐30

31‐39‐47

48‐52‐55

56‐58‐60

3. CONSISTENCY WITH LHMP –
To what degree is the project
consistent with the LHMP.

0‐3‐5

6‐7

8‐9

10

Total Points Possible = 100

0‐50

51‐79

80‐89

90‐100

2. PROJECT To what degree
does the proposed project have
the potential to accomplish one
of the following purposes:
(Score only the actual Primary
Purpose).
A. Reduce Loss of Life
and/or Personal Injury
B. Protect Critical
Facilities
C. Protect Essential
Services
D. Protect the
Continuity of
Government
Operations
E. Protect Other Public
and/or Private
Property

Score

RATING DEFINITIONS
1. PROBLEM
The NOI must specify the geographic area that will be addressed by the project and the population of that
geographic area. The NOI must contain information on the hazards common to the geographic area and
should include historical information on the reoccurrence of those hazards within the last five years. The
information on hazards must be consistent with the Cal OES “My Plan” website at
http://myplan.calema.ca.gov/ depicting the severity of hazards in the targeted area using the MyPlan
mapping tools.
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The point scale is divided into four columns. The Applicant’s statement of the problem is evaluated on the
following criteria:
1.

LESS THAN SATISFACTORY: The hazard type targeted does not commonly occur in the geographic
area of the project, or is not addressed by the selected activity. The occurrence of the hazard type
is not supported by the My Plan website.

2.

SATISFACTORY: The hazard type targeted occurs sporadically in the geographic area, which is in
the periphery of the hazard depicting on the My Plan website. The community has historically
suffered moderate damage resulting from this hazard type. The selected activity is appropriate to
address the hazard type.

3.

VERY GOOD: The hazard type targeted occurs regularly in the geographic area, which is well within
the area of the hazard depicted on the My Plan website. The community has historically suffered
serious damage resulting from this hazard type. The selected activity is appropriate to address the
hazard type.

4.

EXCELLENT: The hazard type targeted occurs frequently in the geographic area, which is in the
center of the area of hazard depicted on the My Plan website. The community has historically
suffered catastrophic damage resulting from this hazard type. The selected activity is appropriate
to address the hazard type.

2. PROJECT
The NOI must specify the primary purpose of the project, from the five primary purposes listed below, and
must explain how the project will address that primary purpose. There is a separate rating scale for each
primary purpose. Only the rating scale for the actual primary purpose of the project will be used.
Additional points within that scale may be assigned for peripheral impacts to other purposes. These
primary purposes are consistent with 44 CFR Section 206.435(b)(2), as well as the State Hazard Mitigation
Plan (SHMP).
Purposes:


Reduce Loss of Life and/or Personal Injury: This refers to projects where the primary purpose is to
reduce potential casualties from disasters through long term physical changes that make places and
buildings safer through mitigation actions.



Protect Critical Facilities: This refers to projects where the primary purpose of the project is to protect
structures that have an emergency response function during an event. Emergency response capability
includes police, fire, emergency operations centers, evacuation facilities and medical response.



Protect Essential Services: This refers to projects where the primary purpose is to protect structures or
facilities that provide essential services, reducing physical, social and economic disruption. Essential
Services include transportation routes, and utilities such as communications, power, water, and
sewage.



Protect the Continuity of Government Operations: This refers to projects where the primary purpose is
to reduce disruption to government operations resulting from disasters. This includes the ability of
government to continue operations during the disaster, and the ability of government to maintain
service to the community after the disaster by protecting essential facilities, vital records and
repositories of essential data, which if lost would result in social and economic hardship to the
community.
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Protect Other Public and/or Private Property: This refers to projects where the primary purpose is to
minimize damage to other public and/or private property to reduce the social and economic hardship
resulting from disasters. The term “other public property” refers to public property other than that
which is addressed in the other four primary purposes listed above, including schools, libraries, and
recreational facilities.

The point scale is divided into four columns. The Applicant’s proposed project is evaluated on the following
criteria:
5.

LESS THAN SATISFACTORY: The primary purpose of the project is not supported by the targeted
hazard type or the activity type selected to mitigate the hazard. It is not credible that the
proposed project would accomplish the primary purpose.

6.

SATISFACTORY: The primary purpose of the project is consistent with the targeted hazard type and
the activity selected to mitigate the hazard. It is credible that the proposed project would
moderately accomplish the primary purpose.

7.

VERY GOOD: The primary purpose of the project is well supported by the targeted hazard type and
the activity type selected to mitigate the hazard. It is probable that the proposed project would
significantly accomplish the primary purpose.

8.

EXCELLENT: The primary purpose of the project is necessitated by the targeted hazard type and
requires the activity type selected to mitigate the disaster. There is little doubt that the proposed
project would completely accomplish the primary purpose.

3. CONSISTENCY WITH LHMP
The NOI must provide information on the status of the Local Hazard Mitigation Plan, including the date
approved or date of anticipated approval, and the date that it is scheduled to expire. The NOI must
reference the specific page or section of the LHMP that relates to the proposed project.
The point scale is divided into four columns. The Applicant’s consistency with the LHMP is evaluated on the
following criteria:
1.

LESS THAN SATISFACTORY: The applicant is not included in a LHMP for their jurisdiction, or the
targeted hazard is not mentioned in the LHMP.

2.

SATISFACTORY: The targeted hazard type is identified in an LHMP for the project’s jurisdiction.

3.

VERY GOOD: The targeted hazard type is identified in an LHMP for the project’s jurisdiction as well
as the specific type of activity proposed for the project.

4.

EXCELLENT: The targeted hazard type is identified in an LHMP for the project’s jurisdiction. The
type of activity proposed by the project is specified as a priority in the LHMP.

The Special (5%) Initiative NOI Rating Process
The Special Initiative, also known as the Five Percent (5%) Initiative is authorized under a special provision
of the Hazard Mitigation Grant Program (HMGP) specified under Part IX, A.11 of the 2013 FEMA Unified
HMA Guidance (page 84). This provision allows Cal OES to use up to 5% of the funds available under a
HMGP grant for projects that would not otherwise meet the eligibility criteria of a local HMGP project.
Hazard mitigation activities proposed in an NOI which meet these criteria are rated with the same
procedures described for Project NOIs, but are rated using special criteria displayed in the rating form
below. There are no SRL bonus points awarded for this type of NOI.
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Special (5%) Initiative Project Rating Criteria

1. PROJECT IMPACT – To what
degree does the project have
the potential to provide a
beneficial impact to the State
of California?
2. PROJECT PURPOSE ‐ To
what degree does the
proposed project have the
potential to accomplish one of
the following purposes? (Score
only the actual Primary
Purpose).
A. Reduce Loss of Life
and/or Personal Injury
B. Enhance the
Resiliency of Critical
Facilities And/or
Essential Services.
C. Enhance the Future
Safety of California’s
Infrastructure
D. Increase Public
Awareness of Disaster
Threats and/or
Mitigation Techniques.
E. Increase
Understanding of
Natural Disasters and
Mitigation Techniques:
Total Points Possible = 100

Less Than
Satisfactory
0‐7‐14

15‐19‐23

24‐26

27‐30

0‐19‐34

35‐46‐55

56‐59‐62

63‐67‐70

0‐18‐33

34‐44‐53

54‐57‐60

61‐64‐68

0‐17‐32

33‐43‐52

53‐56‐58

59‐63‐66

0‐16‐31

32‐41‐50

51‐54‐56

57‐61‐64

0‐15‐30

31‐40‐48

49‐52‐54

55‐59‐62

0‐50

51‐79

80‐89

90‐100

Satisfactory

Very Good

Excellent

Score

This rating form provides a tool for assessing two questions with respect to an NOI proposing a hazard
mitigation special initiative project. Those two questions focus on the extent to which the proposed
initiative would have a beneficial impact on the citizens of the State of California, and the fundamental
nature of the primary purpose of the proposed special initiative project. The possible scores for each
question are divided into four columns: Less Than Satisfactory; Satisfactory; Very Good; or Excellent. These
values are defined below the rating sheet. Each of these columns contains the low and high scores possible
for that category. The median score is provided as a mental benchmark for the rater. The rater can assign
any score within the range of that category. The question concerning the nature of the project is divided
into five rows, one for each of five primary purposes. The five primary purposes are defined below. Only
the actual primary purpose of the proposed project will be rated.
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RATING DEFINITIONS
1. PROJECT IMPACT
The NOI must specify what the proposed project will do and how that project will benefit the citizens of the
targeted area within the State of California. The point scale is divided into four columns. The impact of the
Applicant’s proposed project is evaluated based on the following criteria:
1.

LESS THAN SATISFACTORY: The proposed project will not have a beneficial impact on a significant
portion of the citizens of the State of California.

2.

SATISFACTORY: The proposed project will have a beneficial impact on the majority of the citizens
of a local community within California.

3.

VERY GOOD: The proposed project will have a beneficial impact on the majority of the citizens of a
regional area within California.

4.

EXCELLENT: The proposed project will have a beneficial impact on the majority of the citizens of
the entire State of California.

2. PROJECT PURPOSE
The NOI must explain the primary purpose of the project and how the project will address that primary
purpose. There is a separate rating scale below for each of five primary purposes. Only the rating scale for
the actual primary purpose of the project will be used. Additional points within that scale may be assigned
for peripheral impacts to other purposes. These primary purposes are consistent with Part VIII, Section
A.10 of the FEMA Unified Hazard Mitigation Assistance Guidance.


Reduce Loss of Life And/or Personal Injury: This refers to projects where the proposed activity has the
potential to reduce the loss of life within the targeted area. This includes projects that facilitate the
early warning or evacuation of at risk populations, or would in some way protect the population from
harm resulting from a natural disaster. This includes equipment and systems for the purpose of
warning citizens of impending hazards, or public education, maps and signs if necessary for the
effective evacuation of at risk populations.



Enhance the Resiliency of Critical Facilities And/or Essential Services This refers to projects where the
proposed activity would enhance the resiliency of critical facilities (i.e. law enforcement, fire,
emergency operations centers or medical facilities), or essential services (e.g. transportation,
communications, power, water, and sewage). This includes permanently installed generators or
related equipment (such as generator hook‐ups) necessary to ensure the effective operation of critical
facilities and/or essential services during and after a natural disaster.



Enhance the Future Safety of California’s Infrastructure: This refers to projects where the proposed
activity would systemically improve the manner in which California’s infrastructure is designed,
constructed or retrofitted in the future so as to diminish damages resulting from natural disasters. This
includes the evaluation, revision, and/or adoption of model building or land use codes, or the
development, evaluation and testing of new unproven mitigation techniques, technologies, methods,
procedures, or products.



Increase Public Awareness of Disaster Threats and/or Mitigation Techniques: This refers to projects
where the proposed activity would educate the public about natural disasters that threaten the
targeted area and mitigation efforts that can be taken to reduce injuries or damages resulting from
those disasters.
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Increase Understanding of Natural Disasters and Mitigation Techniques: This refers to projects where
the proposed project would increase the understanding, for mitigation purposes, of researchers,
government officials, and/or the public at large of the nature, behavior, or effects of natural disasters,
and the results, impacts, or benefits of mitigation techniques. This includes Geographic Information
System (GIS) software, hardware, and data acquisition whose primary aim is mitigation, or the
evaluation of completed mitigation projects.

The point scale is divided into four columns. The Applicant’s proposed project is evaluated on the following
criteria:
1.

LESS THAN SATISFACTORY: The primary purpose of the project is not supported by the proposed
activity. It is not credible that the proposed project would accomplish the primary purpose.

2.

SATISFACTORY: The primary purpose of the project is consistent with the proposed activity. It is
credible that the proposed project would moderately accomplish the primary purpose for the
targeted area.

3.

VERY GOOD: The primary purpose of the project is well supported by the proposed activity. It is
probable that the proposed project would significantly accomplish the primary purpose for the
targeted area.

4.

EXCELLENT: The primary purpose of the project is necessary and requires the proposed activity.
There is little doubt that the proposed project would completely accomplish the primary purpose
for the targeted area.

The Planning NOI Rating Process
Hazard mitigation planning activities proposed in an NOI are rated with the same procedures described for
Project NOIs, but are rated using special criteria displayed in the rating form below. Subsequent to the
rating process, bonus points will be awarded for flood mitigation planning activities addressing an area
containing SRL properties. One bonus point will be awarded, up to a maximum of 5 points, for each
property listed on the FEMA list of SRL properties. The final score will be ranked on statewide lists of rated
planning activities. The ranked lists of proposed mitigation planning activities will be considered along with
other strategic criteria (e.g. geographical location and program priorities) to select activities for application
development.
This rating form provides a tool for assessing three questions with respect to an NOI proposing a hazard
mitigation planning activity. Those three questions focus on the hazards in the geographic area to be
addressed, the nature of the planning activity proposed to address that geographic area, and the
capabilities of the applicant to successfully complete the planning activity. The possible scores for each
question are divided into four columns: Less Than Satisfactory; Satisfactory; Very Good; or Excellent. These
values are defined below. Each of these columns contains the low and high scores possible for that
category. The middle median score is provided as a mental benchmark for the rater. The rater can assign
any score within the range of that category. The question concerning the nature of the planning activity is
divided into four rows, one for each of four types of planning activities. The four types of planning activities
are defined below. Only the actual planning activity type proposed will be rated.
Plans NOI Rating Form
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Plans NOI Rating Form
Less Than
Satisfactory
0‐3‐5

6‐7

8‐9

10

A.
New
Multi‐
Jurisdiction Plan

0‐20‐40

41‐51‐60

61‐68‐75

76‐78‐80

B.
New
Single‐
Jurisdiction Plan

0‐19‐38

39‐49‐59

60‐65‐70

71‐73‐75

C. Updated
Multi‐
Jurisdiction Plan

0‐19‐38

39‐49‐59

60‐65‐70

71‐73‐75

D. Updated Single‐
Jurisdiction Plan

0‐18‐35

36‐46‐55

56‐61‐65

66‐68‐70

3. CAPABILITY AND
PREPARATION To what degree
is the applicant capable and
prepared to conduct this
planning activity?

0‐3‐5

6‐7

8‐9

10

Total Points Possible = 100

0‐50

51‐79

80‐89

90‐100

1. RISK ANALYSIS To what
degree does the proposed
planning activity address the
risk of severe hazards to the
population of the geographic
area?

Satisfactory

Very Good

Excellent

Score

2. PLANNING ACTIVITY To what
degree does the proposed
planning activity have the
potential to accomplish one of
the following? (score only one)

Rating Definitions:
1. RISK ANALYSIS:
The NOI must specify the geographic area that will be addressed by the planning activity and the population
of that geographic area. The NOI must contain information on the hazards common to the geographic area
and should include historical information on the reoccurrence of those hazards within the last five years.
The information on hazards should be supported by the Cal OES “My Plan” website at
http://myplan.calema.ca.gov/ depicting the severity of hazards in the targeted area.
The point scale is divided into four columns. The Applicant’s statement is evaluated on the following
criteria:
1.

2.

LESS THAN SATISFACTORY: The applicant has failed to identify the hazard types common to the
geographic area, and/or the occurrence of the hazard types are not supported by the My Plan
website.
SATISFACTORY: The hazard types targeted occur sporadically in the geographic area, which is in
the periphery of the hazards depicted on the My Plan website. The community has historically
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suffered moderate damage resulting from these hazard types.
3.

VERY GOOD: The hazard types targeted occur regularly in the geographic area, which is well within
the area of the hazards depicted on the My Plan website. The community has historically suffered
serious damage resulting from these hazard types.

4.

EXCELLENT: The hazard types targeted occur frequently in the geographic area, which is in the
center of the area of hazards depicted on the My Plan website. The community has historically
suffered catastrophic damage resulting from these hazard types. The selected activity is
appropriate to address the hazard type.

2. PROPOSED PLANNING ACTIVITY
The NOI must specify the type of planning activity proposed, such as a new plan or a plan update. If the
proposed activity is a plan update, the NOI must clarify whether the plan being updated was previously
funded by a hazard mitigation grant. The NOI should also provide information on whether the plan being
updated was previously adopted to the Safety Element of a General Plan. The NOI must also specify
whether the planning activity is for multiple jurisdictions or a single jurisdiction. If the planning activity is
for multiple jurisdictions, the NOI should specify how many jurisdictions are affected by the plan.
The point scale is divided into four columns. The Applicant’s statement of the problem is evaluated on the
following criteria:
1.

LESS THAN SATISFACTORY: The proposed planning activity is not sufficient to adequately develop
a new plan or update a previous plan.

2.

SATISFACTORY: The proposed planning activity is sufficient to adequately develop a new plan or
update a previous plan. The previous plan proposed for an update was not previously funded by
an hazard mitigation grant.

3.

VERY GOOD: The proposed planning activity will competently develop a new plan or update a
previous plan, incorporates appropriate stakeholders and allows for public input. The plan
proposed for an update was previously funded by a hazard mitigation grant.

4.

EXCELLENT: The proposed planning activity will excel in developing a new plan or updating a
previous plan, incorporates all relevant stakeholders and allows for extensive public input. The
plan proposed for an update was previously funded by a hazard mitigation grant. In order for a
plan update to score more than the median score in this category, the previous plan must have
been adopted to the Safety Element of a General Plan.

3. APPLICANT CAPABILITY AND PREPARATION
The NOI must provide information on the planning capabilities of the applicant based on previous
successful grant compliance/completion. The NOI should also discuss other mitigation activities/initiatives
taken by the applicant in preparation for the planning activity.
The point scale is divided into four columns. The Applicant’s capability and preparation is evaluated on the
following criteria:
1.

LESS THAN SATISFACTORY: The NOI does not provide adequate information on the planning
capabilities of the applicant or its previous successful grant compliance/completion. It is not
credible that the applicant will be capable of adequately performing the proposed planning
activity.
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2.

SATISFACTORY: The applicant has adequately demonstrated its planning capabilities and/or its
previous successful grant compliance/completion. It appears that the applicant is capable of
performing the proposed planning activity and has taken reasonable mitigation
activities/initiatives.

3.

VERY GOOD: The applicant has demonstrated very good planning capabilities with previous
successful grant compliance/completion. It appears that the applicant is very capable of
performing the proposed planning activity and has taken very good mitigation activities/initiatives
in preparation for the planning activity.

4.

EXCELLENT: The applicant has demonstrated excellent planning capabilities with a history of highly
successful grant compliance/completion. There is little doubt that the applicant is extremely
capable of performing the proposed planning activity, and has taken excellent mitigation
activities/initiatives in preparation for the planning activity.

2013 SHMP
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EXAMPLE SITE VISIT REPORT FORM
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Cal OES GRANT CLOSE OUT PROCEDURES
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APPENDIX R ‐ MYPLAN USER GUIDE INFORMATION
The MyPlan website is a collaborative effort among Cal OES, the California Natural Resources Agency
(CNRA), the Federal Emergency Management Agency (FEMA) and several other state agencies. The
purpose of MyPlan is to improve the quality of hazard and risk assessment and to provide web‐based GIS
mapping to local communities, including planners, elected officials, emergency managers and public and
private stakeholders, in preparing Local Hazard Mitigation Plans (LHMPs), general plan safety elements, and
Local Coastal Programs (LCPs).
The MyPlan website provides a simple‐to‐use interface for viewing hazard and base data layers and creating
user‐specific maps for evaluation of natural hazards. The MyPlan user guide provides direction on use of
the web‐based GIS mapping interface for new users.
The user guide is structured in four parts:
1. The Basics
2. Advanced Options
3. Directions for Creating a Hazard Map
4. Example Maps
Part One, The Basics includes directions on opening the MyPlan web page, and basic controls for viewing
maps and adding layers. Part Two, Advanced Options, includes directions on using data from outside
sources in MyPlan and using data from MyPlan with other mapping programs or websites. As the heading
implies, Part Three provides steps to create a hazard map using either the MyPlan website or the
ArcGIS.com website. Part Four at the end of the guide provides various sample maps.
To download the user guide from the Cal OES website, go to
: http://www.calema.ca.gov/Pages/default.aspx
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APPENDIX S ‐ STATE AGENCY FUNCTIONS – AGENCY RESPONSIBILITY MATRIX
Agency

Agency Function

Business, Transportation
& Housing Agency (BTHA)

Umbrella agency that oversees
statewide transportation system,
promotes job growth and
economic development, increases
affordable housing and regulates
building codes and sales.
Serves and protects the public and
prevents the loss of life, injuries,
and property damage.
Provides policy and program
leadership to expand and preserve
safe and affordable housing
opportunities and promotes
strong communities for all
Californians.

www.bth.ca.gov

California Highway Patrol
(CHP)www.chp.ca.gov
Department of Housing
and Community
Development
(HCD)www.hcd.ca.gov

Emergency Management and
Mitigation Responsibilities

Responsible for protection of state
employees and property

GC §14685

Requires mobile home earthquake
bracing devices: test devices and issue
certifications
Manufactured Housing Program:
mobile home inspection

SB 360 (1981)

Factory‐Built Housing Program
Office of Migrant Services: contracts
with local governments to procure or
construct housing and provide services
for migrant agricultural workers
Special Housing Programs for the
Developmentally Disabled, Mentally
Disordered, and Physically Disabled
Residential Hotel Rehabilitation
Multifamily Housing Program
Assures protection of health, safety,
welfare of all mobile home and special
occupancy park residents and user
Uniformity in building standards

2013 SHMP

Legislation

Mobile Homes‐Manufactured Housing Act of
1980, HSC, Div. 13, Pt. 2, §18000, et seq.; 25
CCR, Div. 1, Ch. 3, subchapter 2, §4000, et seq.
HSC, Div. 13, Pt. 6, §19960, et seq.; 25 CCR, Div.
1, Ch. 3, subchapter 1, §3000, et seq.
HSC, Div. 31, Pt. 2, Ch. 8.5, §§50710‐50715

HSC, Div. 31., Pt. 2, Ch. 7, §§50680‐50689.5

HSC, Div. 13, Pt. 2, Ch. 3.3, §§50519‐50522
HSC, Div. 13, Pt. 2, Ch. 6.7, §§50675‐50675.14
Mobile Home Park Act (HSC Div. 13, Park 2.1) &
Special Occupancy Park Act (HSC Div. 13, Part
2.3)
HSC, Div. 13, Pt. 1.5, Ch. 4, §17958, et seq.
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Agency

Department of
Transportation (DOT)
www.dot.ca.gov

California Earthquake
Authority
(CEA)www.earthquakeauth
ority.com
California Governor’s
Office of Emergency
Services (Cal OES)
www.caloes.ca.gov
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Agency Function

Oversees the planning, design,
construction, maintenance of the
State Highway System and related
highway facilities.

Provides residential earthquake
insurance.

Protects the public and the state
from natural and man‐made
disasters through coordination
and support for emergency
managers, hazard mitigation,
disaster assistance and other
programs.

Emergency Management and
Mitigation Responsibilities
Accessibility requirements
Proposes the adoption, amendment, or
repeal of building standards to CA
Building Standards Commission
State Housing Law authority
Administers bond addressing emissions
reduction, air quality improvement,
transit system security, port security
and disaster response
Prepares inventory of state‐owned
bridges that require strengthening to
meet seismic safety standards
Seismic hazards consideration in
design of highway infrastructure
Provides catastrophe residential
property earthquake insurance

Legislation
24 CCR, Pt. 2 (CA Building Code)
HSC, Div. 13, Pt. 2.5, Ch. 4, §18935, et seq.

State Housing Law: Part 2.5, Chapter 4,
commencing with §18935
SB 1266 (2006)

SB 2104 (1990)

SB 1993; AB 3232; AB 2086 (1996); AB 331
(1997); SB 1716 (1997); AB 964 (1999); AB 1048
(2003); SB 430 (2008) and AB 886 (2009)

Nonstructural Earthquake Hazards in
CA Schools

SB 1122; GC §8587.7

Flood Mitigation Assistance
Hazard Mitigation Grant Program
Local Hazard Mitigation Planning
Program
Pre‐Disaster Mitigation Program
State Multi‐Hazard Mitigation Plan

44 CFR 78.5
44 CFR 206 and 13
DMA 2000, Section 322; Interim Final Rule of
2002; 44 CFR 201, as amended
DMA 2000
44 CFR 201
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Agency

Agency Function

Gathers and disseminates
information critical to the
protection of the state; creates
state's comprehensive security
strategy; and designs and
implements critical state, regional
and local programs.

Emergency Management and
Mitigation Responsibilities
Provides reimbursements for disaster‐
related costs including emergency
response, emergency protective
measures, and restoration of public
infrastructure.
Emergency Services Act created Office
of Emergency Services (originally
established in 1950)
California State Warning Center
California Accidental Release
Prevention (CalARP) Program: Prevents
accidental release of regulated toxic
and flammable substances
Establishes Steering Committee (for
Tsunamis) and establishes Statewide
Tsunami Hazard Mitigation Program
Establishes CA Governor's Office of
Homeland Security

Critical Infrastructure Protection:
Identifies and assures protection of
critical infrastructure; provides timely
warning of specific, imminent threat
Protected Critical Infrastructure
Information (PCII): Encourages private
industry to voluntarily share sensitive
and proprietary business information
with federal government

2013 SHMP

Legislation
California Disaster Assistance Act; 19 CCR Div. 2,
Ch. 6

Emergency Services Act (1970); GC §8550, et
seq.

Risk Management Program; HSC §§25531‐
25543.3

Tsunami Hazard Mitigation and Preparedness
(AB 319)*
The Homeland Security Act of 2002, Executive
Order (2003)

Homeland Security Presidential Directive
Number 7 (2003)

Homeland Security Presidential Directive
Number 7 (2003)
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Agency

2013 SHMP

Agency Function

Emergency Management and
Mitigation Responsibilities
Buffer Zone Protection Plan (BZPP)
Program: Facilitates reduction of
vulnerabilities at critical
infrastructure/key resources (CI/KR)
sites by protecting area around site
California Homeland Security Exercise
and Evaluation Program (CA‐HSEEP):
Provides financial and direct support to
state and local agencies with
development and implementation of
an exercise and evaluation program to
enhance and assess domestic
preparedness
State Terrorism Threat Assessment
Centers (STTACs): Provides statewide
analysis products, information
tracking, pattern analysis and other
statewide intelligence products
Regional Terrorism Threat Assessment
Centers (RTTACs): Maintains regional
threat assessment, facilitates
coordination with FBI field offices,
facilitates inter‐agency information
sharing
Terrorism Liaison Officers: Local
agency point of contact for all
terrorism‐related alerts, requests for
information, warnings and other
notifications from regional, state or
federal homeland security agencies

Legislation
Homeland Security Presidential Directive
Number 7 (2003)
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Agency
California Environmental
Protection Agency
(CalEPA)

Agency Function
Umbrella agency that protects
California's environment and
public health.

Emergency Management and
Mitigation Responsibilities
Establishes minimum standard
protocols for responding to pesticide
drift emergencies

Legislation
SB 391 (2004); HSC §25501

www.calepa.ca.gov
Air Resources Board (ARB)
www.arb.ca.gov

Department of Pesticide
Regulation (DPR)

Promotes and protects public
health, welfare and ecological
resources through the effective
and efficient reduction of air
pollutants.

Climate Action Team

Regulates pesticide sales and use;
fosters reduced‐risk pest
management.

California Schools Integrated Pest
Management Program
Regulates the proper, safe, and
efficient use of pesticides essential for
production of food and fiber and for
protection of public health and safety
Fosters reduced‐risk pest management
Assures agricultural and pest control
workers of safe working conditions
where pesticides present
Encourages development and
implementation of pest management
systems
Hazardous substance release
prevention, containment and
mitigation; hazardous waste
transportation; hazardous waste
transfer, treatment and disposal
facilities
Hazardous waste source reduction
compliance

www.cdpr.ca.gov

Department of Toxic
Substances Control (DTSC)
www.dtsc.ca.gov

2013 SHMP

Oversees statewide regulation of
the generation, transport,
treatment, storage and disposal of
hazardous waste; oversees the
cleanup of sites contaminated
with hazardous wastes and
hazardous substances.

Toxic Air Contaminants Identification
Program
Air Toxic Hot Spots Program

Global Warming Solutions Act of 2006 (AB 32),
Executive Order S‐3‐05
Toxic Air Contaminants Identification & Control
Act (AB 1807; HSC §39600, et seq.)
Air Toxics "Hot Spots" Information &
Assessment Act (AB 2588; HSC §44300, et seq.)
Healthy Schools Act of 2000 (AB 2260)
Food and Agricultural Code §11501

Food and Agricultural Code §11501
Food and Agricultural Code §11501

Food and Agricultural Code §11501

Resource Conservation and Recovery Act (1976)

Hazardous Waste Source Reduction and
Management Review Act of 1989 (SB 14)
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Agency

Integrated Waste
Management Board
(CIWMB)

Agency Function

Manages generated waste,
promotes waste reduction,
regulates the handling, processing
and disposal of solid waste.

www.ciwmb.ca.gov

Office of Environmental
Health Hazard Assessment
(OEHHA)
www.oehha.ca.gov

2013 SHMP

Develops and provides risk
managers in state and local
government agencies with
toxicological and medical
information relevant to decisions
involving public health.†

Emergency Management and
Mitigation Responsibilities
Brownfields cleanup and reuse
program
Biomonitoring Program: monitors toxic
chemicals in bodies of Californians to
target chemicals of concern
Green Chemistry: promotes design of
chemical products and processes that
reduce or eliminate use and
generation of hazardous substances
Fosters partnerships with local
agencies for integrated waste
management planning, education and
enforcement.
Operation and maintenance of solid
waste facilities and waste tire hauling
and storage, promote recycling of
lubricating oil, and require recycled‐
content in paper products
Disaster Plan and Disaster Debris
Management Plan
Environmental Protection Indicators
for California (EPIC)
California Accidental Release
Prevention (CalARP) Program: Prevents
accidental release of regulated toxic
and flammable substances
Assessing Exposures and Health Risks
at Existing and Proposed School Sites
OEHHA Ecotoxicology Program
PBDE Health Risks
Toxic Air Contaminants Identification
Program

Legislation
California Land and Environmental Restoration
and Reuse Act (SB 32)
SB 1379; HSC §105440, et seq.

California Safer Chemical Substitutes Act of
2005 (AB 990)

Integrated Waste Management Act (AB 939,
1989); 14 CCR, Chs. 3 through 5

PRC, Div. 30 ‐ Waste Management; 14 CCR ‐
California Waste Management Board (Chs. 3
through 5)

AB 2920 (1992); PRC §43035

Risk Management Program; HSC §§25531‐
25543.3

HSC §901
HSC §901
HSC §108920, et seq.
Toxic Air Contaminants Identification & Control
Act (AB 1807; HSC §39600, et seq.)

APPENDIX S‐ 6

STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION PLAN
APPENDICES

Agency

State Water Resources
Control Board (SWRCB)
www.waterboards.ca.gov

California Health & Human
Services Agency (CHHS)
www.chhs.ca.gov

Department of Health
Services (DHS)

Agency Function

Preserves, enhances and restores
the quality of California's water
resources, and ensure proper
allocation and efficient use.

Umbrella agency that administers
state and federal programs for
health care, social services, public
assistance and rehabilitation.

Administers range of public and
clinical health programs that
provide services to Californians. †

www.dhs.ca.gov

Office of Statewide Health
Planning and Development

2013 SHMP

Promotes equitable healthcare
accessibility for California. †

Emergency Management and
Mitigation Responsibilities
Air Toxic Hot Spots Program
Safe Drinking Water and Toxic
Enforcement Act of 1986, Prop 65
Green Chemistry and Inherently Safer
Technologies
Underground Storage Tank Cleanup
Santa Monica Bay Restoration
Commission
Prohibits discharge of substances from
oceangoing ships under NPDES
CHHS directly serves millions of
Californians in health and human
service programs, while touching the
lives of all Californians through
statewide efforts such as public health
protection and emergency
preparedness and response
Drinking Water Standards (maximum
contaminant levels ‐ MCLs)
Authority to impose terms and
conditions on permits for public
drinking water systems to assure
sufficient water is available
Water Security, Clean Drinking Water,
Coastal and Beach Protection
Pandemic Flu Plan
Develops and regulates seismic
performance standards for hospitals

Legislation
Air Toxics "Hot Spots" Information &
Assessment Act (AB 2588, HSC §44300, et seq.)
Safe Drinking Water and Toxic Enforcement Act
of 1986 (Prop 65)
California Safer Chemical Substitutes Act of
2005 (AB 990)
Barry‐Keene Underground Storage Tank
Cleanup Fund Act of 1989
through National Estuary Program (Clean Water
Act §320)
Clean Water Act of 2005 (SB 771)
California Government Code § 8560 &Exec
Order W‐9‐91

22 CCR
Water Code §350, et seq.

Water Security, Clean Drinking Water, Coastal &
Beach Protection Act of 2002; WC §79500, et
seq.
HSC §§120125‐120140
Alquist Hospital Seismic Safety Act of 1983 (SB
1953), HSC §§130000‐130070
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Agency

Agency Function

(OSHPD)
www.oshpd.ca.gov
California Public Utilities
Commission (CPUC)
www.cpuc.ca.gov
California State Archives
(CSA)
www.sos.ca.gov/archives
California State Military
Reserve (CSMR)
http://www.calguard.ca.go
v/CSMR
California State University
System (CSU)
www.calstate.edu
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Regulates privately owned electric,
telecommunications, natural gas,
water and transportation
companies.
Collects, catalogs, preserves, and
provides access to the historic
records of state government and
some local governments. †
Assists in training the California
National Guard; provides rapid
response in the preparation,
prevention, defense, and
mitigation of natural and man‐
made threats to California.
Provides high‐quality, accessible,
student‐focused higher education
at 23 campuses throughout state.
†

Emergency Management and
Mitigation Responsibilities
Institutes plan review and field
inspection of hospital buildings under
construction
Hospital Building Safety Board
Encourages solar energy infrastructure
in existing homes and businesses (joint
program with CEC)
Addresses seismic design of Liquid
Natural Gas (LNG) facilities
Preservation of state historical records

Legislation
SB 961 (1982)

SB 519
California Solar Initiative; SB 1 (2006)

SB 1081 (1977)

Responds to natural disasters in
California, such as earthquake damage
assessment

Adopt retrofit guidelines for state
buildings owned by CSU

AB 3313 (1990)
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Agency
CaliforniaVolunteers
http://californiavolunteers.
org/

Department of Corrections
& Rehabilitation (CDCR)

Agency Function
Administers the AmeriCorps,
Citizen Corps, Cesar Chavez Day of
Service and Learning programs,
maintain the California Volunteer
Marching Network. Guides policy
development for the volunteer
and service fields. Coordination of
volunteer activities related to
disaster response and recover.
Increasing individual, family, and
community preparedness.
Maintains efficient and cohesive
correctional policy. †

Emergency Management and
Mitigation Responsibilities
Increase the number and impact of
Californians engaged in service and
volunteerism

Legislation
Executive Order W‐77‐94; Executive Order S‐04‐
06

Provides labor for vegetation
management

www.cdcr.ca.gov
Department of Education
(CDE)
www.cde.ca.gov

Department of Food and
Agriculture (CDFA)
www.cdfa.ca.gov
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Provides leadership, assistance,
oversight, and resources for
education of students at primary
and secondary levels.

Administers food safety oversight
and inspection, responses to
invasive animal and plant disease,
and ensures an equitable and
orderly marketplace for
agricultural products.

California Schools Integrated Pest
Management Program
Nonstructural Earthquake Hazards in
CA Schools
Guides schools in planning for
earthquakes and other emergencies
Guides school districts in preparation
to respond to emergencies using
Standardized Emergency Management
System
Animal Health and Food Safety
Services: Mitigate risks to CA's
livestock and poultry industries. Animal
Health Branch, Meat and Poultry
Inspection Program, Milk and Dairy
Food Safety Branch

Healthy Schools Act of 2000 (AB 2260)
SB 1122; GC §8587.7
Katz Act; Education Code §§35295‐35297
Petris Bill; GC § 8607

3 CCR, Div. 2, et seq.
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Agency

Department of Insurance
(CDI

Agency Function

Enforces many of the insurance‐
related laws of the state; regulates
insurance industry's prac ces. †

Emergency Management and
Mitigation Responsibilities
California Animal Health and Food
Safety Laboratory System
Meat and Poultry Inspection Services
Makes state‐owned fairgrounds
available for emergency management
preparedness, response, recovery and
mitigation activities
Inspection Services: Mitigate the
introduction of toxins and
contaminants to the food chain
Integrated Pest Control
Plant Health and Pest Prevention
Services and Disease Control Program:
Administers statewide exterior
exclusion program, interior exclusion
quarantine programs, weed
eradication and biological control
programs
Pierce's Disease Control Program
Enforces statutory mandatory
compliance with "mini" residential
earthquake insurance policy

Legislation
3 CCR, Div. 1, Ch. 3, §520, et seq.
3 CCR, Div. 9, Ch. 4, §18650, et seq.

3 CCR, Div. 4, et seq.; 3 CCR, Div. 5, et seq.

3 CCR, Div. 4, Ch. 9, Art. 8, §6045, et seq.
AB 1366; California Insurance Code §10089

www.insurance.ca.gov
Department of Social
Services (DSS) (Disaster
Services Bureau)
www.dss.cahwnet.gov
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Provide coordination,
collaboration, and resource
identification for mass care and
shelter, to support the State of
California’s capabilities to
minimize the humanitarian impact
of disasters and other
emergencies through all four
phases of emergency

Lead state department for EF‐6
Establish Joint Field Offices (JFO) and
Local Assistance Centers (LAC) in
response to a disaster
Mass Care & Shelter: The lead state
department to administer and
maintain the federal National Shelter
System (NSS)

California Government Code § 8560 & Admin.
Order by Cal OES, Executive Order W‐9‐91
California Government Code § 8560 & Admin.
Order by Cal OES, Executive Order W‐9‐91
Admin. Order by Cal OES, Executive Order W‐9‐
91
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Agency

Agency Function
management

Emergency Medical
Services Authority (EMSA)
www.emsa.ca.gov

2013 SHMP

Provides leadership in developing
and implementing EMS systems
throughout the state.

Emergency Management and
Mitigation Responsibilities
Volunteer Emergency Services Team
(VEST): Recruiting and training state
employee volunteers to increase
disaster response capacity to assist in
mass care and shelter operations
Administer the Functional Assessment
Service Team (FAST) Program. Local
government employees and partnering
community based organization (CBO)
personnel are trained to assist in
identifying and meeting essential
functional needs so that people with
disabilities and others with access and
functional needs can maintain their
health, safety and independence in
general population shelters during
disasters.
Administer California’s State
Supplemental Grant Program (SSGP) to
assist people who have suffered
damage in a disaster area declared by
the President when the federal
assistance to Individuals and
Household Program (IHP) is
implemented
Lead state department in the
Repatriation Program (provides
repatriation assistance)
Provides medical resources to local
governments in support of their
disaster response; promotes disaster
medical preparedness

Legislation
Admin. Order by Cal OES, Executive Order W‐9‐
91

Executive Order W‐9‐91

Welfare and Institutions Code Section 13600‐
13601 & Admin. Order by Cal OES, Executive
Order W‐9‐91

Social Security Act, Section 1113; 45 CFR 212.

HSC §§1797.150‐151
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Agency

Agency Function

Governor's Office of
Planning & Research (OPR)

Provides legislative and policy
research support for Governor's
office; also assists in issues
pertaining to land‐use planning. †

www.opr.ca.gov

Office of Historic
Preservation (OHP)

Administers federal and state
mandated historic preservation
programs in California.

Emergency Management and
Mitigation Responsibilities
Provides technical advisory to cities
and counties on developing general
plan, including Safety Element
Provides technical advisory series that
includes publication "Fire Hazard
Mitigation and the General Plan"
Seismic upgrading issues in historical
buildings, as governed by California
Historical Building Code

Legislation
AB 890; GC §65300, et seq.

GC §65300, et seq.

California Historical Building Code; PRC §2621.7;
HSC §18953; and 24 CCR, Part 8

www.ohp.parks.ca.gov
Resources Agency (CRA)
www.resources.ca.gov

California Conservation
Corps (CCC)
www.ccc.ca.gov

California Coastal
Commission (CCC)
www.coastal.ca.gov

California Energy
Commission (CEC)
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Umbrella agency for departments,
boards and commissions and
conservancies with shared goals to
protect and conserve natural and
human public state resources.
Improves the ecology of
California's lands and rivers and
contributes to the state's public
safety while providing workforce
development for young men and
women. †
Administered the California
Coastal Act for planning and
permitting within the Coastal Zone
for the conservation of coastal
resources for current and future
generations.

Provides critical front‐line and logistical
support for natural and manmade
hazards

Public Resources Code §§14000‐14406, Division
12.

Minimizes impact of new development
on coastal erosion or instability within
Coastal Act boundary

California Coastal Act of 1976 (Public Resources
Code 30000 et seq.)

Energy Emergency Response Plan ‐
plan for possible electrical energy or
fuel supply shortage

Public Resource Code §§25216.5(b) and 25700
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Agency

Agency Function

www.energy.ca.gov

Administers statewide energy
policy and planning

California State Lands
Commission
(CSLC)www.slc.ca.gov
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Manages and protects important
natural and cultural resources on
public lands, through policies of
environmental justice and public
trust

Emergency Management and
Mitigation Responsibilities
Green Building Initiative ‐ reduce
energy use in state‐owned buildings by
20%, encourage private sector to
reduce energy use
Reduce wasteful peak load energy
consumption in residential and
nonresidential buildings
California Solar Initiative ‐ encourage
solar energy infrastructure in new
homes (joint program with CPUC)
Reduce wildlife impacts from wind
energy development (joint program
with DFG)
Promotes public health, safety, and
environment protection by regulating
marine oil terminals and gas and
thermal facilities, with focus on
“prevention” including mitigation.
Endeavors to take system safety
approach to reduce human error,
structural and mechanical failures. The
Commission has authority to include
mitigation measures in the leasing
policies for land use.
An independent program addresses
removal of hazards from the surf zone
within state jurisdiction.
Regulates introduction of non‐
indigenous aquatic species into
California Waters through oceangoing
ships.

Legislation
Executive Order S‐20‐04

AB 549

SB 1 (2006)

PRC §§25210, 25213, 25218(e)

Lempert‐ Keen ‐Sea‐strand Oil spill Prevention
and Response Act. Public Resources Code §8750
et seq.

Public Resources Code §6301 et seq.

Public Resources Code §72001 et seq
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Agency
Delta Protection
Commission (DPC)

Agency Function
Implements the Land Use and
Resource Management Plan for
the Primary Zone of the Delta.

www.delta.ca.gov

Department of Boating and
Waterways (DBW)

Develops convenient public access
to the waterways and promotes
on‐the‐water safety. †

Emergency Management and
Mitigation Responsibilities
Mandates designation of Primary and
Secondary Zones within Delta region;
creation of DPC; completion of Land
Use and Resource Management Plan
for Primary Zone
Makes policy recommendations for
subsidence control
Makes policy recommendations for
monitoring, maintenance,
rehabilitation, and upgrading of levee
system
Control of water hyacinth and Egeria
densa in Sacramento‐San Joaquin Delta

Legislation
Delta Protection Act (SB 1866, 1992, as
amended); PRC §297000, et seq.

Delta Protection Act
Delta Protection Act

Harbors and Navigation Code § 64

www.dbw.ca.gov
Department of
Conservation
www.consrv.ca.gov

California Geological
Survey (CGS)
www.consrv.ca.gov/cgs
.
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Provides services and information
that promote environmental
health, economic vitality,
informed land use decisions and
sound management of our state's
natural resources.†
Provides data, information, expert
technical services and advice on
seismic hazards, earthquake
engineering, geology, mineral
hazards and mineral resources

State Mining & Geological Board:
Represents state interest in
development of seismological and
geological information pertaining to
earthquake and other geological
hazards
Strong Motion Instrumentation
Program (SMIP): installation of
monitoring devices to measure
earthquake shaking
Alquist‐Priolo Earthquake Fault Zoning
Act: Prevents construction of buildings
used for human occupancy on surface
trace of active faults

PRC §§660‐678 (specifically §672)

SB 1374 (1972)

Alquist‐Priolo Earthquake Fault Zoning Act,
Alquist‐Priolo Special Studies Zone Act (SB 520,
1972); PRC §§2621‐2630
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Agency

Department of Fish &
Wildlife (CDFW)
www.dfg.ca.gov

Office of Spill Prevention &
Response (OSPR)

2013 SHMP

Agency Function

Maintains native fish, wildlife,
plant species and natural
communities for their intrinsic and
ecological value and their benefits
to people.

Protects California's natural
resources by preventing, preparing
for, and responding to spills of oil

Emergency Management and
Mitigation Responsibilities
Seismic Hazard Zonation Program
(SHZP): Establishes regulatory zones
and issues appropriate seismic maps
for non‐surface fault rupture
earthquake hazards; addresses
liquefaction and seismically induced
landslides
Habitat protection, Natural
Communities Conservation Planning
Establish networks of marine protected
areas in California waters
wildlife disease control
pollution control
fire control
flood control
vector control
conservation and mitigation banking,
flood control
Comprehensive Environmental
Response, Cleanup, and Liability Act
(CERCLA) support
Natural Resource Damage Assessment
and Restoration
Military Base Realignment and
Closure/Installation Restoration
Services (BRAC/IR)
"Keep Me Wild" campaign
Pike Eradication Proposal
Marine Invasive Species Monitoring
Program

Legislation
Seismic Hazards Mapping Act (SB 3897, 1990);
PRC §2690, et seq.

Natural Communities Conservation Planning
Act; Fish and Game Code §200, et seq.
Marine Life Protection Act

Sacramento‐San Joaquin Wetlands Mitigation
Bank Act of 1993; Fish & Game Code §1775, et
seq.
Comprehensive Environmental Response,
Cleanup, and Liability Act (CERCLA, 1980)
CERCLA, Clean Water Act (1972/1977), Oil
Pollution Act (1990)
Ballast Water Management Act of 1999 (Marine
Invasive Species Monitoring Program)

Lempert‐Keene‐Seastrand Oil Spill Prevention &
Response Act; GC §§8574 and 8670, et seq.;
PRC §8750, et seq.
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Agency

Agency Function

www.dfg.ca.gov/ospr

and other deleterious materials.

Department of Forestry &
Fire Protection
(CAL FIRE)

Protects the people of California
from fires, responds to
emergencies, and protects and
enhances forest, range and
watershed values. †

www.fire.ca.gov

Emergency Management and
Mitigation Responsibilities
Oil spill prevention and response
responsibilities
Sudden Oak Death Syndrome Task
Force
Southern California Bark Beetle
Infestation
Pitch Canker Task Force
Local Community Wildland Protection
Plan Programs
Fire Hazard Severity Zone (FHSZ)
mapping
Vegetation Management Plan (VMP)
California Forest Improvement
Program (CFIP)
Prop 40 Fuels Reduction Programs

Reforestation
Designate Hazardous Fire Areas
Firework regulation in State
Responsibility Area (SRA) fire hazard
Zones
Forest Stewardship Program
Urban forestry health
Firefighter training and standards
Defensible Space (100' reduction zone)
Natural Hazard Disclosure for wildfire
in SRA
Minimum fire safety regulation in SRA

2013 SHMP

Legislation

Plant Quarantine Manual (State Miscellaneous
Ruling 3700), AB 2251
Governor's Declaration of State Emergency
(March 7th, 2003)
SB 1712 (Sept. 21, 1998)
Healthy Forests Restoration Act (HFRA)
PRC §§4201‐4204; 14 CCR, §1280
SB 1704
California Forest Improvement Act of 1978; PRC
§§4790‐4799.05 or 14 CAC, Div. 1.5, Ch. 9.5,
Articles 1‐8
Proposition 40, California Clean Water, Clean
Air, Safe Neighborhood Parks and Coastal
Protection Act of 2002; PRC §5096.659(g)
SB 251
SB 1972 (1979); PRC §§4254, 4255, 4258, 4259,
4260, 4296.5
AB 799; PRC §§4258‐4260

Cooperative Forestry Assistance Act of 1978, as
amended; first enacted with 1990 Farm Bill
California Urban Forestry Act of 1978; PRC
§§4799.06‐4799.12
AB 669
PRC §4291, et seq.
AB 1812 (1989); PRC §4291, et seq.
SB 1075 (1991); PRC §4290
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Agency

Agency Function

Emergency Management and
Mitigation Responsibilities
Very High Fire Hazard Severity Zones;
Fire Hazard Zoning in Local
Responsibility Area (LRA)
Class A roof and Model Ordinance for
defensibility of space and structures
Class A, B, C roof and shingle testing
timeline
LE‐38 Program
WUI Building Standards

FireWise

Office of the State Fire
Marshal
(CAL FIRE/OSFM)

Protects life and property through
development and application of
fire prevention engineering,
educa on and enforcement. †

Natural Hazard Disclosure for wildfire
in LRA and Very High Fire Hazard
Severity Zones
California Fire Alliance
Expand fire safety building standards in
areas with high fire risk to various
components (not listed)

Legislation
AB 337 (1992); GC §§ 51178‐51188; HSC
§13108.5
AB 3819 (1995); GC §§51178.5, 51189; HSC
§§13108.5, 13132.7; PRC §42205
HSC §13132.7

24 CCR, Part 2, California Building Code (Phase I,
Phase II); 24 CCR, Part 9, California Fire Code; 24
CCR, Part 2, California Reference Standards
Codes
Cooperative Forestry Assistance Act of 1978, as
amended
AB 6X and 1195 (1998); Civil Code §1103, et
seq.
National Fire Plan (2000)
AB 1216 (2002); PRC §4291, GC §51189

www.osfm.fire.ca.gov
Proposes fire protection building
standards for roofs, exterior walls,
structure projections and structure
openings

2013 SHMP
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Agency

Department of Parks &
Recreation (CA State Parks)
www.parks.ca.gov
Department of Water
Resources (DWR)
www.water.ca.gov

Agency Function

Protects natural and coastal
resources, the state's biodiversity;
provides quality recreational
experiences
Operates and maintains the State
Water Project; provides dam
safety and flood control services,
assists local water districts in
water management and
conservation activities, promotes
recreational opportunities, and
plans for future statewide water
needs.

Emergency Management and
Mitigation Responsibilities
Lists wood roofing materials that have
passed at least five years of the ten‐
year weather test; insurance
companies honor replacement cost
coverage for increased cost of fire
retardant roofing materials
Ensures fire safety of hospital buildings
under construction
Arson Task Force
Charged with stewardship and
protection of the lands, facilities and
the public within the State Park
System, to include all‐hazard
preparedness and mitigation
Disaster Preparedness and Flood
Prevention ‐ rebuilds and repairs
California's most vulnerable flood
control structures
Flood Protection Corridor Program:
Funds nonstructural flood
management protects
Stormwater Flood Control Grants

National Dam Safety Program:
Provides training, technical assistance,
research and support to states through
incentive grant awards that encourage
states to improve their programs
FloodSAFE California Initiative

2013 SHMP

Legislation
AB 423 (1999); HSC §13132.7

SB 961 (1982)
AB 2336, as amended
Public Resources Code 5003, 5008

Disaster Preparedness and Flood Prevention
Bond Act of 2006 (Proposition 1E)

Safe Drinking Water, Watershed Protection and
Flood Protection Act (Proposition 13)
Safe Drinking Water, Water Quality and Supply,
Flood Control, River and Coastal Protection
Bond Act of 2006 (Prop 84)
Dam Safety Act (1928), most recent
reauthorization is Dam Safety and Security Act
of 2002
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Agency

Agency Function

Emergency Management and
Mitigation Responsibilities
Delta Risk Management Strategy:
Evaluates potential impacts on water
supplies from Delta based on
projections for impacts from natural
and man‐made hazards
Delta Vision Process
Drought Action Team
Governor's Proclamation of State of
Emergency
State Water Plan; Water Quality
Monitoring
Southern District (Division of Planning
and Local Assistance) ‐ Water Quality
Evaluations
Authorize public and private water
purveyors to declare water shortage
emergency
Provides financial assistance to local
agencies for the development, control
and conservation of water resources
Urban Water Management Planning:
Assesses water supply availability
California Bay‐Delta Program (CALFED):
Provides ecosystem protection for the
Bay‐Delta Estuary, improves quality
and reliability of water supplies
Urban Streams Restoration Program
Floodplain Management Task Force
Flood Emergency Action Team
formation

2013 SHMP

Legislation
AB 1200; Water Code §139.2, et seq.

Proposition 84
Admin. Order by OES, Executive Order W‐9‐91
Emergency Services Act (Government Code
§8550, et seq.)

Water Code §229

Water Code §§350‐358

Davis‐Grunsky Act of 1960

Urban Water Management Planning Act (SB
610/SB 221, 2001, as amended); Water Code
§§10610‐10656
California Bay‐Delta Act of 2003

Proposition 84
AB 1147 (2000)
Executive Order (1997)
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Agency

State & Consumer Services
Agency (SCSA)
www.scsa.ca.gov
Building Standards
Commission (BSC)
www.bsc.ca.gov
Seismic Safety Commission
(SSC)
www.seismic.ca.gov

Department of General
Services (DGS)
www.dgs.ca.gov

2013 SHMP

Agency Function

Emergency Management and
Mitigation Responsibilities
San Joaquin Valley Drainage
Implementation Program: Drainage
management plan in SJ Valley

Legislation
Memorandum of Understanding (1991)

Umbrella agency responsible for
civil rights enforcement, consumer
protection and professional
licensure. †
Administers the processes related
to adoption, approval, and
implementation of state’s building
codes. †
Provides decision‐ makers and the
general public with cost effective
recommendations to reduce
earthquake losses and speed
recovery.

Oversees services supporting state
government normal operation,
including the management of
state properties and
telecommunica ons. †

Reviews and approves building
standards proposed and adopted by
state agencies
Develop and adopt building retrofit
guidelines for state buildings
Commission established to advise
Governor, Legislature, state and local
governments on reduction of
earthquake risk
Nonstructural Earthquake Hazards in
CA Schools
Prepare and administer Earthquake
Loss Reduction Plan
Compile update on status of local
governments' compliance with
Unreinforced Masonry Building Law
Develop and adopt building retrofit
guidelines for state buildings
Field Act implementation
ASCE 41‐06: Seismic Rehabilitation of
Existing Buildings

California Building Standards Law (1953); 24
CCR: "California Building Standards Code"
AB 3313 (1990)
Seismic Safety Commission Act (1975)

SB 1122; GC §8587.7
California Earthquake Hazards Reduction Act;
GC §8871, et seq.
Unreinforced Masonry Building Law (1986); GC
§8875
AB 3313 (1990)
Field Act (1933), Education Code §17281
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Agency

Agency Function

Division of Real Estate
Services

Maintains Statewide Property
Inventory (SPI), a detailed
inventory of the State's real
property assets including land,
structures/improvements, leased
space and State‐owned space
leased to others.

Division of the State
Architect (DSA)

Provides policy, design and
construction oversight, for K‐12
schools and community colleges.
Provides policy leadership and
design and construction oversight,
for K‐12 schools and community
colleges.

www.dsa.dgs.ca.gov

Office of Public School
Construction (OPSC)

Administers the School Facility
Program and other programs of
the State Allocation Board.

Emergency Management and
Mitigation Responsibilities
The Emergency Function 7 (EF7)
Facilities Workgroup has determined
that the SPI would be the proper
database to be utilized by Cal OES and
others during a disaster or catastrophic
event. The DGS Real Estate Services
Division, keeper of the SPI, has begun
to update and enhance the inventory
for this purpose.
Field Act implementation
Nonstructural Earthquake Hazards in
CA Schools
Ensures essential buildings are
designed and constructed to minimize
fire, seismic and wind hazards
Ensures essential buildings comply
with State Building Standards Code
Develop and adopt building retrofit
guidelines for state buildings
Good Repair Standards: Interim
Evaluation Instrument and Facilities
Inspection System

Legislation
GC §§11011.15‐18

Field Act (1933), Education Code §17281
SB 1122; GC §8587.7
Essential Services Building Act of 1986; HSC
§16000, et seq.
SB 122 (1990)
AB 3313 (1990)
SB 550 & AB 607

www.opsc.dgs.ca.gov

Department of Technology
Services (DTS)
www.dts.ca.gov

2013 SHMP

Provides IT services to state,
county, federal and local
government entities; technology
center for the state.

Operational Recovery: Recover critical
applications within 72 hours in event
of disaster

State Administrative Manual §§4842.21 & 4843
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Agency
The Reclamation Board
(RB)

University of California
(UC)
www.universityofcalifornia
.edu

California Department of
Community Services and
Development
www.csd.ca.gov/
California Department of
Education
http://www.cde.ca.gov/ind
ex.asp

2013 SHMP

Agency Function
Controls flooding along the
Sacramento and San Joaquin
Rivers and their tributaries;
maintains flood control
infrastructure. †
Conduct research, teaching, and
public service activities at ten
campuses throughout the state.
Provide healthcare and conduct
teaching and research at five
associated medical centers.

Administers federal programs to
help low‐income families achieve
and maintain self‐sufficiency,
meet their home energy needs,
and reside in housing free from
the dangers of lead hazards.
Oversees the state's diverse and
dynamic public school system.
Responsible for enforcing
education law and regulations,
and for continuing to reform and
improve public elementary school
programs, secondary school
programs, adult education, some
preschool programs, and child
care programs.

Emergency Management and
Mitigation Responsibilities
Authority to designate floodways in
Central Valley

Adopt retrofit guidelines for state
buildings owned by UC
California Animal Health and Food
Safety Laboratory System
University of California Center for Pest
Research
Establishes center for earthquake
engineering and research (PEER)
Seismic retrofit or replacement of
hospital facilities
Modernize our nation's infrastructure,
enhance energy independence, expand
educational opportunities, preserve
and improve affordable health care,
provide tax relief, and protect those in
greatest need
Provides training, resources and
technical assistance in preparedness
for, immediate response to, and
mitigation of the aftermath of school
safety crises. To assist school districts
with the ongoing concerns of the
mental health aspects of crisis planning
and crisis response, and helping
students to cope with tragic events. To
emphasize health education, physical
education, nutrition, and a healthier
school environment.

Legislation
23 CCR, Art. 5, §107

AB 3313 (1990)
3 CCR, Div. 1, Ch. 3, §520, et seq.
3 CCR, Div. 1, Ch. 3, §576, et seq.
SB 1864 (1996)
Alquist Act (1983) SB 1953
The American Recovery and Reinvestment Act
of 2009 (Recovery Act)

Assembly Bill 537 ‐ California Safety and
Violence Prevention Act of 2000, Senate Bill
1234 – defined "gender" for purposes of
identifying hate crimes and eliminating unlawful
discrimination in public schools.
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Agency
California State Parks
http://www.parks.ca.gov/

State and Consumer
Services
http://scsa.ca.gov/

2013 SHMP

Agency Function
To provide for the health,
inspiration and education of the
people of California by helping to
preserve the state's extraordinary
biological diversity, protecting its
most valued natural and cultural
resources, and creating
opportunities for high‐quality
outdoor recreation.

Educates consumers and makes
government more efficient,
effective and accountable for all
California taxpayers. Dedicated to
protecting consumers and
delivering efficient, cost‐effective
and responsive services to internal
and external State Clients.

Emergency Management and
Mitigation Responsibilities
Programs have evolved to include the
use of warning signs, public
information, education and
interpretation (materials and
programs), a broad spectrum of
employee training, including boat
patrol and enforcement and formal
lifeguard services preventing and
performing swimmer rescues. Park
management, interpretation,
maintenance, and law enforcement
training. The Department employs over
700 peace officers to safeguard both
visitors and the resources themselves.
Rangers and lifeguards provide not
only public safety law enforcement and
aquatic rescue services; they also
provide public education through
interpretation.
Identity Theft Prevention, mortgage
prevention workshops

Legislation
The American Recovery Act, H. R. 2336, AB 32
(Global Warming Solutions Act of 2006), AB
811, SB 375, AB 2160, California's EO S‐20‐04

Privacy Legislation: AB 22 (Torres) – Computer
Hacking Penalties, AB 32 (Lieu) – Public Officials
Online Personal Information, AB 130 (Jeffries) –
Marriage Records, AB 524 (Bass) – Paparazzi,
Publishers and Privacy, AB 1094 (Conway) –
Disposal of Personal Information/Abandoned
Records, SB 226 (Alquist) – Identity Theft
Jurisdiction
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Agency
Native American Heritage
Commission
http://www.nahc.ca.gov/

Agency Function
Provides protection to Native
American burials from vandalism
and inadvertent destruction,
provides a procedure for the
notification of most likely
descendants regarding the
discovery of Native American
human remains and associated
grave goods, brings legal action to
prevent severe and irreparable
damage to sacred shrines,
ceremonial sites, sanctified
cemeteries and places of worship
on public property, and maintains
an inventory of sacred places.

Emergency Management and
Mitigation Responsibilities
Tribal governments, Indian
organizations, and most likely
descendants will become
knowledgeable of effective mitigation
measures, treatment and disposition
of Native American human remains
and associated grave goods, protection
of sacred places, and state and federal
laws. Californians will come together
to protect and preserve this valuable
State heritage. Daily workload of the
office includes review of
environmental impact reports for
projects on federal land and under
state jurisdiction, negative
declarations, mitigated negative
declarations and timber harvest plans.
The cultural resource section of each
report is reviewed for adequate
mitigation and verification if
appropriate local tribal groups have
been contacted regarding the project.
Reports are also checked against
sacred lands file.

Legislation
Government Code 65351: Native American
Involvement in General Plan Proposals, 65352:
Referral of Action on General Plan Changes to
Native Americans, 65352.3‐ 65352.4:
Consultation with Native Americans on General
Plan Proposals, 12600‐12612: Attorney General‐
Environmental Action, 65560, 65562.5:
Consultation with Native Americans on Open
Space, 25373, 37361: City/County Protection of
Historic Resources Public Resources Code:
5097.95: State and local agency cooperation
with the NAHC, 5020.5: State Historical
Resources Commission, 5020.7: Public
promotion of historical resource protection,
5024: State‐owned historical resources,
5079.40‐5079.44: Grants for historical resource
preservation, 21083.2: California Environmental
Quality Act‐ Archeological Resources, 21084.1:
California Environmental Quality Act‐ Historic
Resources, 65352.3‐ 65352.4: Consultation with
Native Americans on General Plan Proposals,
California Environmental Quality Act

† Descrip on of agency func on derived from agency website in lieu of survey response
* Pending legislation
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APPENDIX T ‐ EARTHQUAKE HAZARD MITIGATION LEGISLATION, 1933‐2012
Legislation
Field Act [AB 2342]

Adoption
Date
1933

School seismic safety

Riley Act [AB 2391]

1933

General building safety

Institution /
Regulation

Garrison Act

1939

School seismic safety

Regulation

California
Environmental Quality
Act

1970

Environmental quality

Regulation

1972

Earthquake monitoring

Program

1972

Seismic safety policy

Policy

(applies to all natural
and other hazards)
Strong Motion
Instrumentation Act
[SB 1374]
Seismic Safety General
Plan Element [SB 519]

Subject

Type of
Legislation
Regulation

General Provisions

Citation

Requires all new school building construction to
be designed based on high level building
standards adopted by the state; plans and
specifications prepared by state‐registered
designers
Requires local governments to have building
departments that issue permits for new
construction and alterations to existing
structures and conduct inspections; set
minimum seismic safety requirements
Requires school boards to assess building safety
of pre‐Field Act schools; ordered modernization
of non‐Field Act compliant structures
Requires environmental review of
“discretionary” development projects. If
significant impacts are found, an environmental
impact report (EIR) is required, together with
mitigation of significant impacts.

Education Code
§17281, et seq.

Establishes statewide network of earthquake
data‐gathering instruments in essential
structures; requires Division of Mines and
Geology to monitor instruments
Requires city and county general plans to include
a seismic safety element

AB 2391

Resources Code
§21000, et seq.,
http://ceres.ca.gov/c
eqa/stat

PRC §§2700‐2709.1

GC §65302

(applies to all natural
hazards)

2013 SHMP
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Legislation

Adoption
Date
1972

Seismic zone mapping

1972

Seismic evaluation

1973

Essential building
seismic safety

Regulation /
Institution

1975

Seismic safety policy

Institution

Highway Emergency
Fund [AB 387]

1975

Infrastructure repair

Program

Seismic design of LNG
facility [SB 1081]
Earthquake hazard
reduction program [SB
1279]

1975

Essential facility seismic
safety
Seismic hazard
mitigation

Regulation

Mobile home bracing
devices [SB 360]

1980

Seismic hazard
mitigation

Regulation /
Program

Hospital inspections [SB
961]

1980

Seismic evaluation

Program

Alquist‐Priolo
Earthquake Fault
Zoning Act [SB 520]

State Capitol Seismic
Evaluation [SCR 84]
Alquist Hospital
Facilities Seismic Safety
Act of 1973 [SB 352, SB
519]
Seismic Safety
Commission Act

2013 SHMP

1978

Subject

Type of
Legislation
Program /
Regulation

Policy

General Provisions

Citation

Requires the state geologist to prepare maps of
major fault traces and zones; prohibits
construction of new buildings used for human
occupancy on the surface trace of active faults;
requires geologic investigation prior to issuance
of building permit

PRC §§2621‐2630

Regulates the design, construction, and
alteration of hospitals; set seismic safety
standards for new hospitals; created an advisory
Hospital Building Safety Board
Establishes independent commission to advise
Governor, Legislature, state and local
governments on reduction of earthquake risk
Establishes Highway Emergency Fund to provide
assistance to local jurisdictions for repair or
replacement of highways damaged by
earthquakes
Requires seismic design of a liquefied natural gas
terminal be addressed by PUC
Directs CSSC to assess policy and program
implications of earthquake prediction and to
develop seismic safety program and financing
plan for the state.
Requires mobile home bracing devices; required
HCD to administer program, test devices, issue
certifications

HSC §129675, et seq.

Business and
Professions Code
§1014
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Legislation
Earthquake insurance
[AB 2865]

Adoption
Date
1983

Subject
Earthquake insurance

Type of
Legislation
Regulation /
Policy

Alquist Hospital
Facilities Seismic Safety
Act of 1983 [SB 1953]

1983

Essential building
seismic safety

Policy /
Regulation

Earthquake Education
Act [SB 1893]
Earthquake
preparedness [AB 2662]
California Earthquake
Hazard Reduction Act
[SB 548]

1983

Education and
preparedness
Education and
preparedness

Program

1983

1985

Seismic hazard
mitigation
General building seismic
safety

Requires insurance companies to offer
earthquake insurance; [repealed concurrent
causation theory for earthquake damage]
Requires design and construction standards for
hospitals; requires that after Jan. 1, 2008 any
general acute care hospital building determined
to be at potential risk of collapse or poses a risk
of significant loss of life be used only for
nonacute care

Citation
Insurance Code
§§100‐124.5;
Insurance Code
§§1063.50‐1063.68
HSC §§130000‐
130070

PRC §2805, et seq.

Program

Program

Unreinforced Masonry
Building Act

1986

Essential Services
Building Seismic Safety
Act of 1986 [SB 122]

1986

Essential building
seismic safety

Regulation

Katz Act

1987

School seismic safety

Regulation

SB 920

1989

Government building
seismic safety

Policy

2013 SHMP

General Provisions

Program

Authorizes CSSC to develop a statewide plan to
reduce earthquake hazards
Requires local governments within Seismic Zone
4 to identify all potentially hazardous buildings;
establish mitigation programs; report progress to
CSSC
Sets seismic safety design and review standards
for critical facilities such as police and fire
stations and emergency operations facilities;
enforced by DSA
Requires all private schools to develop disaster
plans and en earthquake emergency procedure
system
Requires CSSC to develop a state policy on
acceptable levels of earthquake risk for new and
existing state‐owned buildings by January 1,
1991

GC §8870, et seq.
GC §§8875‐8875.10

HSC §16000, et seq.

Education Code
§§35295‐35297
Revenue and
Taxation Code §74.5
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Legislation
Bridge Seismic Retrofit
Program [SB 2104]

Earthquake Safety and
Public Buildings
Rehabilitation Bond Act
of 1990 [Prop 122]
Seismic Hazards
Mapping Act

Adoption
Date
1990

Subject
Essential facility seismic
safety

Type of
Legislation
Program

1990

Essential building
seismic safety

Program /
Institution

1990

Seismic hazard mapping

Program

1990

Essential building
seismic safety

Policy

Private Schools Act

1990

School seismic safety

AB 631

1990

Manufactured/Mobile
home bracing devices

Enhanceme
nt
Enhanceme
nt

AB 1890

1990

AB 3313

1990

Water heater bracing
devices
Seismic retrofit
guidelines

2013 SHMP

Regulation
Regulation

General Provisions

Citation

Requires Caltrans to prepare an inventory of all
state‐owned bridges which require
strengthening or replacement to meet seismic‐
safety standards, and prepare plan and schedule
for completion
Issues general obligation bonds for the seismic
retrofit of state and local government buildings

GC §§8878.50‐
8878.52

Directs Department of Conservation to identify
and map areas prone to liquefaction,
earthquake‐induced landslides, and amplified
ground shaking; required geotechnical
investigations to identify hazards and formulate
mitigation measures before issuance of building
permit within mapped Zones of Required
Investigation
Establishes seismic safety standards for
ambulatory surgical centers; requires fixed
medical equipment (floor, roof or wall mounted)
to be installed using services of licensed architect
or structural engineer; and requires inspection
every five years
Extends Field Act to new private schools

PRC §§2690‐2699.6

Requires HCD to adopt regulations governing the
installation of earthquake‐resistant bracing
systems on manufactured homes or mobile
homes
Requires new and replacement water heaters to
be braced and anchored
Requires DSA and Building Standards
Commission to develop and adopt seismic

HSC §18613.5, et
seq.

HSC §1226.5

HSC §§19210‐19214
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Legislation

Adoption
Date

Subject

Type of
Legislation

Executive Order D‐86‐
90

1990

Executive Order

Program

Charter Schools Act

1992

School seismic safety

Retraction

Hospital Seismic
Retrofit and
Replacement Program
[SB 1953]
Marine Oil Terminal
Program

1994

Essential building
seismic safety

Enhanceme
nt

1994

Essential facilities
seismic safety

Program

California Earthquake
Authority [AB 13, SB
1993]
AB 425

1996

Earthquake insurance

Institution

1997

School seismic safety

Retraction

AB 865

1997

School seismic safety

Retraction

2013 SHMP

General Provisions
retrofit guidelines for state buildings, including
those owned by CSU and UC
Requires Caltrans to prepare plan to review and
retrofit transportation structures; requests UC
and requires CSU to give priority consideration
to seismic safety in allocation of funds for
construction projects
Makes Field Act provisions optional for charter
schools
Establishes timeline and guidelines for hospitals
to achieve full compliance with Alquist Hospital
Seismic Safety Act by 2030
Authorizes State Lands Commission to develop
standards for the evaluation, retrofit, and
maintenance of new and existing marine oil
terminals
Creates the California Earthquake Authority;
authorized CEA to issue policies of basic
residential earthquake insurance
Authorizes community college district to acquire
for use any offsite facility constructed prior to
Jan. 1, 1998 that meets structural requirements
of the 1976 UBC, but does not meet
requirements of Education Code §81130 if it has
gone through an inspection by a structural
engineer whose report is reviewed by DGS
Authorizes school district to lease a commercial
building prior to Jan. 1, 2003 that does not meet
the requirements of the Field Act provided that
the building was constructed in accordance with
seismic safety standards for commercial
buildings within earthquake zones

Citation

SB 1953

Insurance Code
§§10089.5‐10089.54
Education Code
§§81149, 81530.5

Education Code
§17285
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Legislation
AB 300

Adoption
Date
1999

School seismic safety

Type of
Legislation
Program

SB 1122

1999

School seismic safety

Program

AB 2791

2000

School and essential
facility seismic safety

Policy /
Regulation

SB 1729

2000

School seismic safety

Policy /
Regulation

AB 656

2001

Essential building
seismic safety

Regulation

SB 1898

2003

Seismic gas valve shut‐
off device

Policy /
Regulation

AB 3032

2003

URM building retrofit

Policy

2013 SHMP

Subject

General Provisions

Citation

Requires DGS to conduct inventory of public
school buildings that are concrete tilt‐up or have
non‐wood frame walls that do not meet
requirements of 1976 UBC by Dec. 31, 2001
Requires OES, in cooperation with State
Department of Education, DGS and SSC to
develop an educational pamphlet for use by K‐14
personnel to identify and mitigate risks posed by
nonstructural earthquake hazards
Authorizes DGS to issue a stop work order when
construction on a public school, community
college, or essential services facility is not being
performed in compliance with Field Act
Requires geological and soil engineering studies
by competent personnel if prospective school
site is located within boundaries of special
studies zone or within an area designated as
geologically hazardous in safety element
Authorizes, for county‐owned general acute care
hospital buildings, a 1‐year extension of Jan. 1,
2002 deadline for Non‐structural performance
Category‐2 requirements until if hospital is
removed from general acute care service and
completion of specified replacement by Jan. 1,
2003
Authorizes local governments to adopt
ordinances requiring installation of earthquake
sensitive gas shutoff devices in buildings due to
motion caused by an earthquake; allows DSA to
establish a certification procedure for installation
Exempts owners of retrofitted URM buildings
from compliance with posted entry‐area
earthquake warning signs

Education Code
§17317

GC §8587.7

Education Code
§§17307.5, 81133.5;
HSC §16017.5
Education Code
§17212, et seq.

HSC §§130063.1‐2

HSC §§19180‐83;
HSC §§19200‐05

GC §§8875.8, 8875.9
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Legislation
AB 3033

Adoption
Date
2003

AB 216

2005

AB 144

Subject
URM building retrofit

Type of
Legislation
Policy

Program

2005

Essential facility seismic
safety
Toll‐bridge retrofit

AB 304

2005

“Soft Story” buildings

Policy

SB 167

2005

Essential facility seismic
safety

Policy

Highway Safety, Traffic
Reduction, Air Quality,
and Port Security Bond
Act of 2006
[Proposition 1B]
AB 127

2006

Essential facility seismic
safety

Program

2006

Community College
Facilities

Policy

2013 SHMP

Program

General Provisions

Citation

Prohibits a city or county from imposing
additional non‐seismic building improvements to
retrofit of URM building if building or site
conditions unrelated to the improvements
Allocates $143 million for BART Tube Seismic
Strengthening
Authorizes retrofit of state‐owned toll bridges
using seismic toll surcharge
Encourages cities and counties to address the
seismic safety of soft story residential buildings
and encourages local governments to initiate
efforts to reduce the seismic risk in vulnerable
soft story residential buildings
Exempts hospitals subject to state seismic
standards for hospitals from 2008 deadline if
governing body agrees to comply with 2030
standards by 2020.
Provides $125 million funding for seismic retrofit
work on local bridges, ramps, and overpasses;
establishes Local Bridge Seismic Retrofit Account

AB 3033

Gives Community Colleges the option to comply
with California building code or the Field Act

Streets & Highways
Code §30914(c)(21)
Streets & Highways
Code §188.4
HSC §19610‐19616

HSC §130030,
§130070

GC §8879.23(i)

§81052
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APPENDIX U ‐ FLOOD HAZARD MITIGATION LEGISLATION, 1933‐2012
Legislation
Flood Control Law of
1946

Adoption
Date
1946

Subject
Flood control
infrastructure cost
sharing
Floodplain
management

Type of
Legislation
Policy

Cobey‐Alquist Flood
Plain Management Act

1965

California Emergency
Services Act

1970

Property disclosure

Regulation

Executive Order B‐30‐77

1977

Essential building
flood safety

Program

Flood Emergency Action
Team
California Watershed
Protection and Flood
Prevention Law [AB 793]
Floodplain Management
Task Force [AB 1147]

1997

Safe Drinking Water,
Watershed Protection
and Flood Protection Act
[Proposition 13, AB
1584]
Water Code §128

2013 SHMP

Program /
Regulation

General Provisions

Citation

Establishes state interest in and cooperation
with the federal government in construction of
flood control projects
Authorizes review of floodplain management
plans, establishes floodplain regulations, and
regulates designated floodway use and
reimbursement costs for federal flood control
projects
Establishes disclosure obligations of seller or
agent of seller of property in special flood hazard
area, or in area of potential flooding
Floodplain management for state buildings

Water Code §12800,
et seq.

Creates Flood Emergency Action Team

1999

Water Code §§8400‐
8415, §8401(c)

GC §§8589.3, 8589.4

Exec. Order B‐30‐77
Exec. Order
Water Code §12850

2000

Floodplain
management
strategy

Institution

2000

Local flood control
projects

Program

Flood disaster
response

Policy

Recommends creation of the Flood Emergency
Action Team to recommend floodplain
management strategies designed to reduce flood
losses and maximize the benefits of floodplains
Provides funding to local agencies for locally
sponsored, federally authorized flood control
projects; provides funding for Flood Protection
Corridor Program and flood control mapping
Enables DWR to respond to flood damage to
property of general or state interest

AB 1147

Proposition 13

Water Code §128
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Legislation

Adoption
Date

Flood Control Law

Water Security, Clean
Drinking Water, Coastal
and Beach Protection
Act of 2002
[Proposition 50]

Subject
Flood control
infrastructure
construction

Type of
Legislation
Policy

2002

Flood control
infrastructure
improvement

Program

Safe Drinking Water,
Water Quality and
Supply, Flood Control,
River and Coastal
Protection Bond Act of
2006 [Proposition 84]

2006

Critical flood control
infrastructure
evaluation

Program

Disaster Preparedness
and Flood Prevention
Bond Act of 2006
[Proposition 1E, AB 140]

2006

Flood control
infrastructure
improvement

Program

AB 162

2007

Land Use
Requirements

Policy

2013 SHMP

General Provisions

Citation

Allows any city to incur indebtedness to finance
the construction of flood control infrastructure

Water Code §8000

Allocates funding available for grants for
planning and implementation of multipurpose
flood control programs; eligibility for funding
dependent on project being designed to improve
flood management
Allocates $275 million in funding for levee
inspection and evaluation; map floodplains
including rural areas with potential for
urbanization and high density urban areas;
improve effectiveness of emergency response;
provides funding for critical immediate flood
control needs throughout state; provides funding
for assistance to local land‐use planning
Allocates $3.0 billion in funding for evaluation,
repair, reconstruction, or replacement of flood
control infrastructure; improve or add flood
control facilities; reduce risk of levee failure in
Delta; develop flood hazard maps
Requires cities and counties to address flood‐
related matters in the land use, conservation,
safety, and housing elements of their general
plans

Water Code
§79651(h)

PRC §75030, et seq.

PRC §5096.8, et seq.

GC §65302, 65303.4,
65352, 65584.04,
65584.06, 65300.2,
and 65302.7.
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Legislation
AB 70

Adoption
Date
2007

Subject
Flood Liability

Type of
Legislation
Policy

SB 5

2007

Central Valley Flood
Protection Plan

Policy

SB 1278

2012

Central Valley Flood
Protection

Policy

AB 1965

2012

Flood mapping

Policy

2013 SHMP

General Provisions
Requires that a city or county may be required to
contribute a fair and reasonable share of the
increased flood liability caused by its
unreasonable approval of developments
following the failure of a state flood control
project
Requires the Department of Water Resources
and the Central Valley Flood Protection Board to
prepare and adopt a Central Valley Flood
Protection Plan by 2012, and establishes flood
protection requirements for local land‐use
decisions consistent with the Central Valley
Protection Plan
Requires local governments in the Central Valley
to amend general plans by July 2015 in
accordance with Central Valley Flood Protection
Plan. Requires local governments to make
findings that property in undetermined risk areas
have met the urban level of flood protection.
Exempts DWR flood plain maps from CEQA and
state endangered species act.
Requires DWR, on or before July 2, 2013, to
release flood plain map and available data on
water surface elevation of flooding in urban
areas, as specified (Sacramento‐San Joaquin
Valley). Exempts maps from OAL review and
approval, and limits DWR liability based upon the
reasonable exercise or performance of
discretionary or ministerial function

Citation
Water Code §8307

GC §65007, 65302.9,
65860.1, 65865.5,
65962, and 66474.5.
HSC §50456. Water
Code §8200, 9600

Amends Sec.
65302.9, 65860.1 of
the Government
Code, and Section
9610 of the Water
Code

Amends Sec. 65007
of the Government
Code
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APPENDIX V ‐ WILDFIRE HAZARD MITIGATION LEGISLATION, 1933‐2012
Legislation
Organic Act
State Fire Responsibility Act

Adoption
Date
1887
1965

Subject

Type of
Legislation

State Areas of
Responsibility

Policy

Z'berg Nejedly Forest
Practice Act

1973

Forest resource
improvement

Policy

California Forest
Improvement Act of 1978

1978

Forest resource
improvement

Program

Designate Hazardous Fire
Areas [SB 1972 ‐ Campbell)]

1979

Fire hazard zone
designation

Policy /
Regulation

SB 78 ‐ Ayala

1981

Policy /
Regulation

SB 799 ‐ Mello

1981

Fire hazard
classification; building
regulations
Firework regulation

1989

Safety element review

Policy /
Regulation

1989

Natural hazard
disclosure

Policy /
Regulation

Natural Hazard Disclosure
requirements [AB 1812 ‐
Cortese]

2013 SHMP

Regulation

General Provisions
Set aside National Forest Reserves
Requires State Board of Forestry to classify all lands in
state in which financial responsibility of preventing
and suppressing fires is primarily the responsibility of
the state; defines SRA land
Restores, enhances, and maintains productivity of
timberlands while giving consideration to their varied
public benefits; exempts certain vegetation
management practices related to fuel reduction and
establishing fuel breaks
Allows (DFW) to enter into agreements with eligible
landowners to undertake forest resource
improvement work; establishes practices that will
improve long‐term quality of forested lands in terms
of timber productivity, retention of soil cover and
value for wildfire
Designates hazardous fire areas, regulates the use of
fireworks and other hazardous materials within these
designated areas; fire prevention reduction standards
on railroad right of way
Establishes State Responsibility Area (SRA) fire hazard
classification and zoning, roof and attic openings, and
HCD roofing regulations
Bans the use of fireworks in SRA Fire Hazard Zones
Requires State Board of Forestry to review the safety
element of counties which contain state responsibility
areas and make appropriate recommendations
Requires Natural Hazard Disclosure for wildfire in SRA

Citation

PRC §4125

PRC §4511, et seq.,
4584(j)

PRC §§4790‐4799.05

PRC §§4254, 4255,
4258, 4259, 4260,
4296.5
PRC §4291.5; HSC
§13108.5
PRC §§4254‐4255,
4258‐4260
PRC §4128.5

PRC §4291, et seq.
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Legislation
Minimum fire safety
regulation in SRA [SB 1075 ‐
Rogers)]
Very High Fire Hazard
Severity Zones; Fire Hazard
Zoning in Local Area of
Responsibility (LRA) [AB
337 ‐ Bates]
AB 3819 ‐ Brown

Adoption
Date
1991

Subject
Minimum fire safety

Type of
Legislation
Policy /
Regulation

General Provisions

Citation

Sets minimum fire safety regulation in SRA

PRC §4290

1992

Fire hazard zone
designation

Policy /
Regulation

Establishes designation of Fire Hazard Zoning in Local
Responsibility Area (LRA)

GC §§51178‐51188;
HSC §13108.5

1995

Fire hazard building
safety

Policy /
Regulation

Class A roof and Model Ordinance for defensibility of
space and structures

AB 747 ‐ Brown

1995

AB 1195 ‐ Torlakson

1997

Fire hazard building
safety
Fire hazard zone
designation

Policy /
Regulation
Institution

Sets timeline for testing of Class A, B, C roof and
shingles
Requires local agencies to designate Very High Fire
Hazard Severity Zones upon recommendation from
CAL FIRE; creates the Emergency Response Training
Advisory Committee

GC §§51178.5, 51189;
HSC §§13108.5,
13132.7; PRC §42205
HSC §13132.7

Natural Hazard Disclosure
for wildfire in LRA and Very
High Fire Hazard Severity
Zones [AB 6X, AB 1195]
AB 423

1998

Natural hazard
disclosure

Regulation

1999

Fire hazard building
safety

Policy

2002

Fuel reduction
program

Program

Establishes disclosure obligations of seller or agent of
seller of property in LRA and Very High Fire Hazard
Severity Zones; facilitated by Natural Hazard
Disclosure Statement
Lists wood roofing materials that have passed at least
five years of the ten‐year weather test; insurance
companies honor replacement cost coverage for
increased cost of fire retardant roofing materials
Establishes program with goal to reduce wildland fuel
loadings that pose threat to watershed resources and
water quality

2002

Fire hazard building
safety

Regulation

California Clean Water,
Clean Air, Safe
Neighborhood Parks and
Coastal Protection Act of
2002 [Proposition 40, AB
1602]
AB 1216

2013 SHMP

Expands fire safety building standards in areas with
high fire risk to various components (not listed)

Civil Code §§2079.11,
1102.6c, GC §§8589.3‐
8589.5, 51179,
51183.5, PRC
§§2621.9, 2694, 2696,
4125, 4136
Civil Code §1103, et
seq.; GC §51183.5

HSC §13132.7

PRC §5096.3

PRC §4291, GC §51189
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Legislation
Governor's Blue Ribbon Fire
Commission

Adoption
Date
2003

Subject
Review of fire
response

Type of
Legislation
Program

Defensible Space
regulations [SB 1369]

2004

Fire hazard building
safety

Regulation

Forest Fire Protection Act
of 2004 [AB 2420]

2004

Forest resources

Policy

SB 502

2005

Weed and vegetation

Policy

SB 1084

2005

Forest practices

Policy

SB 841

2006

Fire protection: fire
breaks

Policy

Fire Hazard Severity
Zones

2013 SHMP

Policy

General Provisions
Reviews firefighting effort of Southern California
wildfires; presents recommendations to policy makers
that will promote fire safe environment in WUI
Requires persons in SRA to maintain additional
firebreak by removing all brush, flammable vegetation
or combustible growth located 30 to 100 feet from
building or structure or to property line
Authorized the Board of Forestry and Fire Protection
to create a Healthy Forest Fire Prevention Exemption
which would exempt from the requirements of the
Forest Practice Act the harvesting of trees and other
commercial forest products for the purpose of
reducing the rate of fire spread, fire duration and
intensity, fuel ignitability, and ignition of tree crown
Broadened the types of vegetation that homeowners
in very high fire risk areas may retain when conducting
fire safe clearances around their homes
Established several new fire prevention strategies
designed to reduce the threat of wildfire and enhance
wildfire suppression resources
Allows a landowner to remove any or all vegetation
within 300 feet of specific structures, including
hospitals, adult residential care facilities, schools,
above ground storage tanks, and hazardous materials
facilities, for the purpose of constructing a firebreak or
other appropriate vegetation management techniques

Directs the California Department of Forestry
and Fire Protection (CAL FIRE) to map areas of
significant fire hazards based on fuels, terrain,
weather, and other relevant factors. These
zones, referred to as Fire Hazard Severity Zones
(FHSZs), define the application of various
mitigation strategies to reduce risk associated
with wildland fires. State Responsibility Areas
(SRAs) were originally mapped in 1985 and last
updated in 2007.

Citation

PRC §4291(b)

PRC §4584

GC §51182, HSC
§14875, PRC §4291
PRC §4442.6, 4464,
4475.5, 4476, 4480
PRC §4291.3

PRC §4201‐4204
Government Code
51175‐89
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Legislation
SB 1595

Adoption
Date
2008

AB 2859

2008

Wildfire Prevention
Assistance Act of 2008 [AB
1883]
SCR 80

2008

2008

SB 1241

2012

2013 SHMP

Subject
Fuels management:
forest

Public resources: fire
prevention
Fire: inmate crews and
nonprofit
organizations
Fire safe councils

Local wildfire hazard
planning

Type of
Legislation
Policy

Policy
Policy

Resolution

Policy

General Provisions

Citation

Amended defensible space requirements that
separate structures from surrounding vegetation and
other potential wildfire fuels (recast these
requirements in terms of fuels management instead of
vegetation management). Required the Department
of Forestry and Fire Protection (CAL FIRE) to develop a
guidance document on fuels management, and added
certain wind events to the fire modeling for CAL FIRE’s
designation of a very high fire hazard severity zones as
specified that are deemed major causes of wildfire
spread
Facilitated and increased fuel treatment and clearance
by exempting certain treatment activities
Authorizes CAL FIRE to enter into a contract with a
nonprofit organization for the purposes of using
inmate crews for fire prevention work
Resolution adopted in State Senate Rules Committee,
recognizes California Fire Safe Councils as one of state
leading community‐based wildfire preparedness
organizations
Mandates wildfire planning responsibilities to local
agencies through requirements regarding 1) wildfire
updates to general plans; 2) mandatory findings for
subdivision approvals in state responsibility areas
(SRAs) and very high fire hazard severity zones
(VHFHSZs); and 3) California Environmental Quality Act
(CEQA) checklist updates for wildfire safety.

GC §51175; PRC §4202

PRC §4527, 4716
PRC §4953

Resolution Statutes
Chapter 116

GC §65302, §65302.5,
§51177
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APPENDIX W ‐ EARTHQUAKE HAZARD MITIGATION LEGISLATIVE HISTORY
Dam Safety Act
After the 1928 collapse of the Saint Francis Dam in Ventura County killed more than 450 people, in 1929
California passed the Dam Safety Act to regulate the construction and maintenance of all non‐federal
dams. Following 1963 collapse of the Baldwin Hills Dam in Southern California, the state expanded its
jurisdiction to both new and existing off‐stream storage facilities. DWR’s Division of Safety of Dams
administers the Dam Safety Act and periodically inspects dams to ensure their safety. Fees paid by dam
owners fund the Division’s work.

Field Act
In 1933, one month after the Long Beach Earthquake destroyed 70 schools, seriously damaged 120 others,
and caused minor damaged to 300 more, California passed the Field Act to ensure seismic safety in new
public schools. The Act establishes regulations for the design and construction of K‐12 and community
college buildings. The Division of the State Architect within DGS enforces the Field Act.

Riley Act
Following the 1933 Long Beach Earthquake, the state also passed the Riley Act, which requires local
governments to have building departments that issue permits for new construction and alterations to
existing structures and conduct inspections. Permit fees paid by building owners generally fund the work of
local building departments. The Act also set minimum seismic safety requirements that have since been
incorporated into all building codes.

Hospital Safety Act
The loss of emergency functions and hospital collapses due to the 1971 San Fernando Earthquake
prompted passage of the Hospital Seismic Safety Act of 1973. This Act regulates the design, construction,
and alteration of hospitals for the protection of life and property and so that they will remain functional
after disasters. OSHPD enforces this Act.

Strong Motion Instrument Act
The state passed the Strong Motion Instrumentation Act in 1972 in response to the extensive damage to
buildings and bridges caused by the 1971 San Fernando Earthquake. The earthquake highlighted the need
for more data on strong ground shaking during earthquakes and on the response of structures to the
shaking. The Act established a statewide network of strong motion instruments to gather vital earthquake
data for the engineering and scientific communities. Data obtained from the strong motion instruments is
used to recommend changes to building codes, assist local governments in the development of their
general plans, and help emergency response personnel in the event of a disaster.

Alquist‐Priolo Earthquake Fault Zoning Act
The state passed the Alquist‐Priolo Earthquake Fault Zoning Act in 1972 to mitigate the hazard of surface
faulting to structures built for human occupancy. The law was another response to the 1971 San Fernando
Earthquake, which produced extensive surface fault ruptures that damaged numerous homes, commercial
buildings, and other structures. The Act's main purpose is to prevent the construction of buildings used for
human occupancy on the surface trace of active faults. Before issuing building permits, cities and counties
must require a geologic investigation to ensure that proposed buildings will not be constructed across
active faults. Proposed building sites must be evaluated by a licensed geologist. If an active fault is found, a
structure for human occupancy cannot be placed over the trace of the fault.

2013 SHMP
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Seismic Safety Commission Act
The 1971 San Fernando Earthquake highlighted weaknesses in California’s earthquake risk management
policies. To address these weaknesses, in 1975 the state legislature created the independent California
Seismic Safety Commission (CSSC) to provide a consistent earthquake policy framework for the state. The
mission of CSSC is “to provide decision makers and the general public with cost‐effective recommendations
to reduce earthquake losses and expedite recovery from damaging earthquakes.” The commission is also
responsible for implementing the California Earthquake Hazards Reduction Act, which requires CSSC to
“prepare and administer a program setting forth priorities, funding sources, amounts, schedules, and other
resources needed to reduce statewide earthquake hazards.”

California Earthquake Hazards Reduction Act
After the 1985 Mexico City Earthquake, in 1986 California passed the Earthquake Hazards Reduction Act,
which called for a coordinated state program to implement new and expanded activities to significantly
reduce earthquake threat. The program is coordinated by CSSC, which is required to specify priorities,
funding sources and amounts, schedules, and other resources. Although historically funded by the state
general fund, since the 2003‐2004 fiscal year, the program was funded by fees imposed on property
insurance companies.

Unreinforced Masonry Building Law
In response to the 1983 Coalinga Earthquake, in 1986 the state legislature enacted the Un‐reinforced
Masonry Building Law, which requires local governments in high seismic regions of California to inventory
un‐reinforced masonry buildings, establish mitigation programs, and report progress to the CSSC. As of
2003, 251 local governments have established programs and 16,761 buildings have either been retrofitted
or demolished.
Cities and counties rely on a variety of funding sources, including building permit fees, to pay for these
programs. Some local programs offer financial, planning, and zoning incentives to building owners for
retrofit.
The CSSC periodically reports on the progress made by local programs in a publication entitled Status of
the Unreinforced Masonry Building Law, most recently in 2003.
Essential Services Building Seismic Safety Act
Also in response to the 1985 Mexico City Earthquake, in 1986 the state passed the Essential Services
Building Seismic Safety Act to require enhanced regulatory oversight by local governments during the
design and construction of new essential service facilities, such as fire and police stations and emergency
communications and operations facilities. The Division of the State Architect within DGS enforces this Act.

Bridge Seismic Retrofit Program
Since the 1971 San Fernando Earthquake, Caltrans has been authorized to seismically retrofit vulnerable
state and local bridges. Phase 1 consisted of retrofitting 1,039 state‐owned single‐ and multiple‐column
bridges at a cost of $815 million. Phase 2 consisted of retrofitting the remaining 1,364 multiple‐column
state bridges at a cost of approximately $2 billion. Approximately $1.5 billion is being spent to replace
major non‐toll bridges and $4.6 billion for major toll bridge retrofits and replacements. Replacement costs
include significant non‐seismic upgrades. Costs for retrofitting 1,212 locally owned bridges are expected to
be approximately $1 billion. Funds come from the State Transportation Improvement Fund, the State
Highway Account, FEMA public assistance, sales tax increments, and gasoline taxes.
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Earthquake Safety and Public Buildings Rehabilitation Bond Act of 1990 (Prop 122)
Proposition 122 was passed by voters in June 1990 after the 1989 Loma Prieta Earthquake revealed
vulnerabilities in state‐owned and essential services buildings. The bond measure authorized the state to
issue $300 million in general obligation bonds for the seismic retrofit of state and local government
buildings ($250 million for state‐owned buildings and $50 million for partial financing of local government
essential services facilities). The Seismic and Special Programs Section of the DGS Real Estate Services
Division administers Proposition 122 grant programs.

Seismic Hazards Mapping Act
The Seismic Hazards Mapping Act, passed in 1990, directs the Department of Conservation to identify and
map areas prone to liquefaction, earthquake‐induced landslides, and amplified ground shaking. The
purpose of the Act is to reduce the threat to public safety and to minimize the loss of life and property by
identifying and mitigating these seismic hazards. The Act requires geotechnical investigations to identify
hazards and formulate mitigation measures before permitting most developments within mapped Zones of
Required Investigation.

Hospital Seismic Retrofit and Replacement Program
The state legislature passed Senate Bill 1953 after the 1994 Northridge Earthquake revealed vulnerabilities
in older hospitals. The law requires hospitals to undertake non‐structural retrofits of emergency and
surgical rooms by 2002 and collapse‐avoidance retrofits by 2008, and achieve full compliance with the
Alquist Hospital Seismic Safety Act by 2030. OSHPD enforces this Act.

Marine Oil Terminal Program
After the 1994 Northridge Earthquake, the State Lands Commission received a hazard mitigation grant
from FEMA to develop standards for the evaluation, retrofit, and maintenance of new and existing marine
oil terminals. In 2003, the Commission issued its proposed regulations and plans to hold hearings prior to
their consideration for adoption. The proposed regulations would help limit the potential and size of oil
releases after earthquakes and tsunamis by requiring upgrades of older terminals. Fees to be paid by
marine oil terminal owners would fund the state’s oversight of this program.
Early History of California’s Earthquake Loss Reduction Programs
CSSC issued its first comprehensive earthquake hazard mitigation plan, Guiding Action: Goals and Policies
to Strengthen Earthquake Safety in California, in 1979. The CSSC prepared a strategic seismic safety
program and financing plan, Earthquake Hazards Management: An Action Plan for California, in 1982. After
the passage of the California Earthquake Hazard Reduction Act of 1986, CSSC prepared California at Risk, a
series of comprehensive five‐year programs for earthquake mitigation.

AB 304 ‐ "Soft‐Story" Buildings (Wood‐Frame, Multi‐Unit Residential Buildings
Constructed before January 1, 1978)
Soft‐story residential buildings are multi‐story wood‐frame structures that may have inadequately braced
lower stories that may not be able to resist earthquake motion. AB 304, adopted in 2005, encourages cities
and counties to address the seismic safety of soft‐story residential buildings and encourages local
governments to initiate efforts to reduce the seismic risk in vulnerable soft‐story residential buildings. AB
304 requires the seismic retrofit of these buildings to comply with a nationally recognized model code
relating to the retrofit of existing buildings or substantially equivalent standards. The bill replaces the word
"reconstruction" with "seismic retrofit" in provisions governing earthquake hazardous building
reconstruction and defines seismic retrofit for purposes of provisions governing earthquake protection.
“Seismic retrofit" means either structural strengthening or providing the means necessary to modify the
seismic response that would otherwise be expected by an existing building during an earthquake, to
significantly reduce hazards to life and safety.
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APPENDIX X ‐ SMART MEMORANDUM OF UNDERSTANDING
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APPENDIX Y ‐ 2004 STATE OF CALIFORNIA MULTI‐HAZARD MITIGATION
PLAN LIST OF ASSURANCES
1.

The State has the legal authority to apply for federal assistance, and has the institutional, managerial
and financial capability to ensure proper planning, management and completion of grants provided by
the federal Department of Homeland Security through the Federal Emergency Management Agency
and sub‐granted through the State of California.

2.

Will assure that grant funds are only used for allowable, fair, and reasonable costs.

3.

Will give the federal government, the Comptroller General of the United States, the State of California,
through ;any authorized representative, access to and the right to examine all records, books, papers,
or documents related to the award; and will establish a proper accounting system in accordance with
generally accepted accounting standards or awarding agency directives.

4.

Will provide progress reports and such other information as may be required by the awarding agency.

5.

Will initiate and complete the work within the applicable time frame after receipt of approval of the
awarding agency.

6.

Will establish safeguards to prohibit employees from using their positions for a purpose that
constitutes or presents the appearance of personal or organizational conflict of interest, or personal
gain for themselves or others, particularly those with whom they have family, business or other ties.

7.

Will comply, if applicable, with the Lead‐Based Paint Poisoning Prevention Act (42 U.S.C. §§ 4801 et
seq.) which prohibits the use of lead based paint in construction or rehabilitation of residence
structures.

8.

Will comply with all federal statues relating to nondiscrimination. These include but are not limited to:
a. Title VI of the. Civil Rights Act of 1964 (P.L. 88‐352), as amended, which prohibits discrimination on
the basis of race, color or national origin;
b. Title IX of the Education Amendments of 1972, as amended (20 U.S.C. §§ 1681‐1683 and 1685‐ 1686)
which prohibits discrimination on the basis of sex;
c. Section 504 of the Rehabilitation Act of 1973, as amended (29 U.S.C. § 794) which prohibits
discrimination on the basis of handicaps;
d. The Age Discrimination Act of 1975, as amended (42 U.S.C. §§ 6 10 1‐6 107) which prohibits
discrimination on the basis of age;
c. The Drug Abuse Office and Treatment Act of 1972 (P.L. 92‐255) as amended, relating to
nondiscrimination on the basis of drug abuse;
f. The Comprehensive Alcohol Abuse and Alcoholism Prevention, Treatment and Rehabilitation Act of
1970 (P.L. 91 ‐616), as amended, relating to nondiscrimination on the basis of alcohol abuse or
alcoholism;
g. §§ 523 and 527 of the Public Health Service Act of 1912 (42 U.S.C. 290 dd‐3 and 290 ee‐3), as
amended, relating to confidentiality of alcohol and drug abuse patient records; Title VIII of the Civil
Rights Act of 1968 (42 U.S.C. § 3601 et seq.), as amended, relating to nondiscrimination in the sale,
rental or financing of housing;
i. Title 28, Code of Federal Regulations, Pan 42, Subparts C, D, E and G;
j. Title 28, CFR Part 35;
k. Any other nondiscrimination provisions in the specific statute(s) under which application for federal
assistance is being made, and
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l. The requirements on any other nondiscrimination statute(s) which may apply to the application.
9.

Will comply, or has already complied, with the requirements of Titles II and III of the Uniform
Relocation Assistance and Real Property Acquisition Policies Act of 1970 (P.L. 91‐646) which provides
for fair and equitable treatment of persons displaced or whose property is acquired as a result of
federal or federally assisted programs. These requirements apply to all interested in real property
acquired for project purposes regardless of federal participation in purchases.

10. Will comply, if applicable, with the flood insurance purchase requirements of Section 102(a) of the
Flood Disaster Protection Act of 1973 (P.L. 93‐234) which requires recipients in a special flood hazard
area to participate in the program and to purchase flood insurance if the total cost of insurable
construction and acquisition is $10,000 or more.
11. Will comply with environmental standards which may be prescribed pursuant to the following:
a. institution of environmental quality control measures under the National Environmental Policy Act of
1969 (P.L. 91‐190) and Executive Order (EO) 11514;
b. notification of violating facilities pursuant to EO 11738;
c. protection of wetlands pursuant to EO 11990;
d. evaluation of flood hazards in floodplains in accordance with EO 11988;
c. assurance of project consistency with the approved state management program developed under
the Coastal Zone Management Act of 1972 (16 U.S.C. §§ 1451 et seq.);
f. conformity of federal actions to State (Clean Air) Implementation Plans under Section 176(c) of the
Clean Air Act of 1955, as amended (42 U.S.C. § 7401 et seq.);
g. protection of underground sources of drinking water under the Safe Drinking Water Act of 1974, as
amended, (P.L. 93‐523); and
h. protection of endangered species under the Endangered Species Act of 1973, as amended, (P.L. 93‐
205)
i. addresses environmental justice in minority and low‐income populations in compliance with EO
12898.
12. Will comply with the Wild and Scenic Rivers Act of 1968 (16 U.S.C. §§ 1271 et seq.) related to
protecting components or potential components of the national wild and scenic rivers system.
13. Will assist the awarding agency in assuring compliance with Section 106 of the National Historic
Preservation Act of 1966, as amended (16 U.S.C. 470), EO 11593 (identification and preservation of
historic properties), and the Archaeological and Historic Preservation Act of 1974 (16 U.S.C. 469a‐1 et
seq.).
14. Will comply with Standardized Emergency Management System (SEMS) requirements as stated in the
California Emergency Services Act, Government Code, Chapter 7 of Division 1 of Title 2, Section
8607.1(e) and CCR Title 19, Sections 2445, 2446, 2447 and 2448.
15. Will comply with the Intergovernmental Personnel Act of 1970 (42 U.S C. Sections 4728‐4763) relating
to prescribed standards for merit systems for programs funded under one of the nineteen statutes or
regulations specified in Appendix A of OEM's Standards for a Merit System of Personnel Administr1tion
(5 C.F.R. 900, Subpart F).
16. Will comply with provisions of the Hatch Act (5 U.S.C. Sections 15O1‐1508 and 7324‐7328), which limit
the political activities of employees whose principal employment activities are funded in whole or in
part with federal funds.
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17. Will comply, as applicable, with the provisions of the Davis‐Bacon Act (40 U.S.C. Section276a to 276a‐
7), the Copeland Act (40 U.S.C. Section 276c and 18 U.S .C. Sections 874), and the Contract Work Hours
and Safety Standards Act (40 U.S.C. Sections 327‐333), regarding labor standards for federally assisted
construction sub‐agreements.
18. Will not make any award or permit any award (sub grant or contract) to any party which is debarred or
suspended or is otherwise excluded from or ineligible for participation in Federal assistance programs
under Executive Order 12549 and 12689, "Debarment and Suspension."
19. Agrees that:
a. No federal appropriated funds have been paid or will be paid, by or on behalf of the undersigned, to
any person for influencing or attempting to influence an officer or employee of any agency, a
Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress
in connection with the making of any federal grant, the entering into of any cooperative agreement,
and the extension, continuation, renewal, amendment, or modification of any federal grant or
cooperative agreement;
b. If any other funds than federal appropriated funds have been paid or will be paid to any person for
influencing or attempting to influence an officer or employee of; any agency, a Member of congress,
an officer or an employee of Congress, or employee of a Member of Congress in connection with the
federal grant or cooperative agreement, the undersigned shall complete and submit Standard Form
LLL, "Disclosure of Lobbying Activities," in accordance with its instructions;
c. The undersigned shall require that the language of this clarification be included in the award
documents for all sub awards at all tiers including sub grants, contracts under grants and cooperative
agreements, and subcontract(s) and that all sub recipients shall certify and disclose accordingly.
d. This certification is a material representation of fact upon which reliance was placed when this
transaction was made or entered into. Submission of this certification is a prerequisite for making or
entering into this transaction imposed by section 1352, Title 31, U.S. Code. Any person who fails to
file the required certification shall be subject to a civil penalty of not less than $10.000 and not more
than $100,000 for each such failure.
20. Will comply with all applicable Federal statutes, regulations, policies, guidelines and requirements,
including OMB Circulars A‐87 and A‐133, E.O. 12372 and Uniform Administrative Requirements for
Grants and Cooperative Agreements contained in Title 28,Code of Federal Regulations, Part 66, that
govern the application, acceptance and use of Federal funds for this federally‐assisted project.
21. Will comply, and assure the compliance of all its subgrantees and contractors, with the
nondiscrimination requirements of the Omnibus Crime Control and Safe Streets Act of 1968, as
amended, 42 USC 3789(d), or the Juvenile Justice and Delinquency Prevention Act, or the Victims of
Crime Act. as appropriate; the provision of the current edition of the Office of Justice Programs
Financial and Administrative Guide for Grants, M7100.1, and all other applicable Federal laws, orders.
circulars or regulations.
22. Will comply with provisions of 28 CFR applicable to grants and cooperative agreements, including Part
18, Administrative Review Procedures; Part 20, Criminal Justice Information Systems; Part 22,
Confidentiality of Identifiable Research and Statistical Information; Part 23, Criminal lntelligence
Systems Operating Policies; Part 30, lntergovernmental Review of Department of Justice Programs and
Activities; Part 42, Nondiscrimination/Equal Employment Opportunities Policies and Procedures; Part
61 , Procedures for Implementing the National Environmental Policy Act; Part 64, Floodplain
Management and Wetland Protection Procedures; and Federal laws or regulations applicable to
Federal Assistance Programs.
23. Will comply with Subtitle A, Title II of the Americans with Disabilities Act (ADA) 1990.
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24. Will, in the event a Federal or State court or Federal or State administrative agency makes a finding of
discrimination after a due process hearing on the grounds of race, color, religion, national origin, sex, or
disability against a recipient of funds, the recipient will forward a copy of the finding to the Office of
Civil Rights, Office of Justice Programs.
25. Will comply, if applicable, with the provision of the Coastal Barrier Resources Act (P.L. 97‐348) dated
October 19, 1982 (16 USC 3501 et seq.), which prohibits the expenditure of most new Federal funds
within the units of the Coastal Barrier Resources System.
26. Will comply with all applicable requirements of all other federal laws, executive orders, regulations,
program and administrative requirements, policies and any other requirements governing this
program.
27. Understands that failure to comply with any of the above assurances may result in suspension,
termination or reduction of grant funds.
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