
COUNTY OF SAN MATEO 
PLANNING AND BUILDING DEPARTMENT 

 
 

DATE:  July 27, 2016 
 
TO: Planning Commission 
 
FROM: Planning Staff 
 
SUBJECT: EXECUTIVE SUMMARY:  Consideration of a recommendation to 

the Board of Supervisors to adopt a Local Hazard Mitigation Plan for 
unincorporated San Mateo County and a resolution amending the 
General Plan to incorporate the Local Hazard Mitigation Plan. 

 
 County File Number:  PLN 2016-00182 
 
 
RECOMMENDATION 
 
That the Planning Commission recommend that the Board of Supervisors adopt a 
resolution approving the Local Hazard Mitigation Plan for unincorporated San Mateo 
County and amend the San Mateo County General Plan to incorporate the Local 
Hazard Mitigation Plan by reference. 
 
SUMMARY 
 
The Local Hazard Mitigation Plan (LHMP) is required by the Federal Disaster Mitigation 
Act of 2000 (DMA 2000).  The LHMP is required by the Federal Emergency 
Management Agency (FEMA) to be updated every five years.  Jurisdictions must adopt 
a LHMP to be eligible for federal and state hazard mitigation grants.  The plan is 
required to be approved by FEMA and adopted by the Board of Supervisors in order for 
the County to be eligible for both pre-disaster and post-disaster mitigation grant 
programs. 
 
For the current update, a local hazard multi-jurisdictional plan was created that included 
the County and 18 cities and 11 special districts within San Mateo County  This update 
for the LHMP focuses on hazards of concerns for the County and local jurisdictions.  
The updated LHMP focuses on dam failure, drought, earthquake, food, landslide, 
severe weather, tsunami, and wildfire, as well as profiling potential human-caused 
disasters.  Two parts make up the LHMP:  (1) a countywide plan, and (2) a jurisdiction 
specific annex. 
 
Community review and input was part of the LHMP update process.  An online survey 
was conducted, press releases were sent out on social media, and two public outreach 
events were held. 
 
In accordance with disaster planning requirements, the LHMP was adopted in 2012 as a 
component to the County’s General Plan in the form of an appendix.  The proposed 
update constitutes an amendment to the San Mateo County General Plan. 
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COUNTY OF SAN MATEO 
PLANNING AND BUILDING DEPARTMENT 

 
 

DATE:  July 27, 2016 
 
TO: Planning Commission 
 
FROM: Planning Staff 
 
SUBJECT: Consideration of a recommendation to the Board of Supervisors to adopt a 

Local Hazard Mitigation Plan for unincorporated San Mateo County and a 
resolution amending the General Plan to incorporate the Local Hazard 
Mitigation Plan. 

 
 County File Number:  PLN 2016-00182 
 
 
RECOMMENDATION 
 
That the Planning Commission recommend that the Board of Supervisors: 
 
1. Adopt a Resolution approving the countywide Local Hazard Mitigation Plan. 
 
2. Adopt a Resolution approving the Local Hazard Mitigation Plan Annex for the 

unincorporated San Mateo County. 
 
3. Adopt a Resolution to amend the San Mateo County General Plan to incorporate 

the Local Hazard Mitigation Plan and Annex by reference. 
 
BACKGROUND 
 
Plan Development 
 
The Local Hazard Mitigation Plan (LHMP) is required by the Federal Disaster Mitigation 
Act of 2000 (DMA 2000).  The LHMP is required by the Federal Emergency 
Management Agency (FEMA) to be updated every five years.  Jurisdictions must adopt 
a LHMP to be eligible for federal and state hazard mitigation grants.  The plan is 
required to be approved by FEMA and adopted by the Board of Supervisors in order for 
the County to be eligible for both pre-disaster and post-disaster mitigation grant 
programs. 
 
The update to the County’s Local Hazard Mitigation Plan was coordinated in 2005 and 
2010 by the Association of Bay Area Governments (ABAG).  In 2005 and 2010, the 
County’s plan was part of a Bay Area wide Mitigation Plan.  For the current update, 
ABAG is no longer coordinating a Bay Area wide effort.  This led to the creation of a 
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local multi-jurisdictional plan that included the County and 18 cities and 11 special 
districts within San Mateo County.  The restructured plan, from a Bay Area wide plan 
to a countywide plan, allows for more focus on hazards of concerns for the County and 
local jurisdictions.  The plan was also expanded over previous iterations to include 
special districts as planning partners. 
 
The planning process for the LHMP update was led by San Mateo County Office of 
Emergency Services (OES).  This included the hiring of a consultant, Tetra Tech, to 
coordinate the update.  A steering committee, which has members from both the San 
Mateo County Planning and Building Department and the San Mateo County OES as 
well as other jurisdictions, was created to oversee the LHMP plan update.  The steering 
committee met seven times during the course of the update.  Each meeting was open to 
the public.  Agendas and meeting minutes were posted to the San Mateo County 
Planning LHMP webpage. 
 
There are two components to the Local Hazard Mitigation Plan.  The first is the 
countywide plan which discusses countywide hazards and risks, a countywide 
community profile, and countywide mitigation strategies.  This is referenced as Volume I 
in the LHMP.  Eight natural hazards are profiled and modeled in the countywide portion 
of the plan:  dam failure, drought, earthquake, flood, landslide, severe weather, tsunami, 
and wildfire.  In addition to these hazards, the LHMP looks at how climate change, 
including sea level rise, could have a potential impact on natural hazards.  Human-
caused disasters, such as terrorist attacks, hazardous materials incidents, and aircraft 
accidents, were also profiled in this section of the plan.  The countywide plan also 
established mitigation guiding principles, goals and objectives. 
 
The goals for the countywide plan are as follows: 
 
1. Protect life and property. 
 
2. Provide information to residents to better understand the hazards of the region 

and ways to reduce their personal vulnerability to those hazards. 
 
3. Promote hazard mitigation as an integrated public policy and as a standard 

business practice. 
 
4. Increase resilience of infrastructure and critical facilities. 
 
5. Protect the environment. 
 
6. Develop and implement mitigation strategies that use public funds in an efficient 

and cost-effective way. 
 
7. Improve community emergency management capability. 
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The following objectives were identified that meet the goals above, helping to establish 
priorities for recommended mitigation actions: 
 
1. Improve understanding of the locations, potential impacts, and linkages among 

threats, hazards, vulnerability, and measures needed to protect life, safety, and 
health. 

 
2. Establish and maintain partnerships among all levels of government, the private 

sector, community groups, and institutions of higher learning that improve and 
implement methods to protect life and property. 

 
3. Develop and provide updated information about threats, hazards, vulnerabilities, 

and mitigation strategies to state, regional, and local agencies, as well as private-
sector groups. 

 
4. Encourage incorporation of mitigation measures into repairs, major alterations, 

new development, and redevelopment practices, especially in areas subject to 
substantial risk. 

 
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. 

 
6. Advance community resilience through preparation, adoption, and implementation 

of state, regional, and local multi-hazard mitigation plans and projects. 
 
7. Encourage life and property protection measures for all communities and 

structures located in hazard areas. 
 
8. 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 associations to create resilient and sustainable 
communities. 

 
9. Improve systems that provide warning and emergency communications. 
 
10. Promote dialogue between government representatives, private business, non-

profit organizations, and the public regarding hazard mitigation. 
 
11. Retrofit, purchase, or relocate structures in high hazard areas, especially those 

known to be repetitively damaged. 
 
The second component to the LHMP is the Annex, referenced as Volume II in the 
LHMP.  Each participating jurisdiction has its own Annex comprised of a jurisdiction 
profile, capability assessment, a discussion of how the LHMP can be integrated with 
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additional planning efforts, a natural hazard event history, jurisdiction specific 
vulnerabilities and risks, and jurisdiction-specific mitigation actions.  As part of the 
completion of the Annex for the unincorporated San Mateo County, the County Planning 
and Building Department held five meetings that included staff from the County 
Department of Public Works, Information Services Department, Office of Emergency 
Services, County Counsel, Supervisor David Pine’s Office, and Supervisor Don 
Horsley’s Office.  The mitigation actions were ranked by how many objectives the 
actions were met, how the action could be funded, and grant eligibility. 
 
Community Review and Input 
 
As part of the LHMP update, a public involvement strategy was crafted and 
implemented.  Each steering committee meeting was open to members of the public 
and meeting agendas and minutes were posted to the LHMP website.  A survey was 
crafted to gauge household and individual preparedness for natural hazards and the 
level of knowledge of tools and techniques that assist in reducing risk and loss from 
natural hazards.  This survey was designed to help identify areas vulnerable to one or 
more natural hazards.  The answers to its 19 questions helped guide the Steering 
Committee in affirming goals and objectives and in developing mitigation strategies.  
The survey was placed on the LHMP website in both English and Spanish and was 
advertised via a press release and social media.  Over 1,000 responses were received 
from around the County. 
 
There were also two additional events held:  one public meeting and one outreach 
event.  The first meeting was held in conjunction with an Emergency Services Council 
Meeting on April 21, 2016.  The meeting format allowed both government officials and 
members of the public to understand the project and process, and subsequently ask 
questions.  The second outreach event was a hazard mitigation booth for San Mateo 
County Disaster Preparedness Day on June 11, 2016.  This event served as the public 
review meeting in which attendees were given the opportunity to speak with members of 
the planning team about the LHMP and to provide written or verbal feedback on the 
draft plan. 
 
Members of the public also had an opportunity to provide comments on the Final Draft 
Plan.  The public comment period started on June 10, 2016 and ended on June 30, 
2016. 
 
DISCUSSION 
 
A. KEY ISSUES 
 
 The County of San Mateo is susceptible to many natural disasters including 

earthquakes, tsunamis, dam failure inundations, flooding, wildland fires, 
landslides, severe weather, and drought.  The LHMP has undergone a thorough 
technical development and community review process.  Adoption of the 2016 
LHMP will make the County eligible to receive mitigation grant funding, and to 
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apply for additional federal mitigation grants.  Adoption of this plan will also make 
the County eligible to receive post-disaster recovery funding from the State. 

 
 The proposed update lists existing programs and actions that the County is 

undertaking now, as well as new program, polices, and actions that were identified 
as part of the update process.  The plan describes priorities for the next five years 
including:  flood control projects, completion of studies related to sea level rise, 
increasing the resiliency of emergency response communication, support efforts 
to harden or relocate critical infrastructure, including fire stations and County 
offices, and to work collaboratively with other local jurisdictions on mitigation 
strategies that can impact multiple communities. 

 
 In order for the County to be eligible for the pre-disaster and post-disaster 

mitigation grant programs, the County must have an approved LHMP that has 
been adopted by the County Board of Supervisors.  If the plan is not adopted, the 
County would not be eligible for Hazard Mitigation Grant Program (HMGP) project 
grant money in the future.  The County also currently has a HMGP application 
pending for a flood control project for Colma Creek.  Once the plan is approved, 
the grant money that would be available will help the County mitigate possible 
disasters or events that could affect the safety and welfare of San Mateo County. 

 
 Staff has reviewed and determined that the LHMP complies with all of the 

applicable General Plan Policies, including the Natural Hazards Policies and Man-
Made Hazard Policies.  In 2012, the County Board of Supervisors approved an 
update to the LHMP and adopted the LHMP as an annex to the San Mateo 
County General Plan.  Staff is recommending that the General Plan be amended 
to include specific language about the previous LHMPs as well as this current 
update.  Amendment of the San Mateo County General Plan includes amending 
Policy 15.17 (Support Research Programs, Efforts for Disaster Prediction and 
Emergency Preparedness) to incorporate, by reference, the countywide LHMP 
and the unincorporated San Mateo County Annex.  The proposed amendment to 
the General Plan is shown in Attachment B of this report. 

 
 Staff also recommends that the Planning Commission recommend adoption of the 

draft language for the Natural Hazards Policies of the General Plan (Attachment B 
Exhibit), which identifies the 2016 update of the LHMP and adopts the LHMP, by 
reference, into the General Plan. 

 
Relation to the LCP 
 
This project is not a proposed Local Coastal Program (LCP) amendment and is 
independent of the LCP.  The General Plan Amendment proposed provides 
General Plan policies that apply throughout the entire unincorporated County.  
The County also has jurisdiction within all areas of the unincorporated County 
under its general police powers.  This approach is consistent with past County 
practices regarding the General Plan.  For instance, the 2011 Housing Element 
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was also a General Plan amendment that was applied countywide, and was not 
an LCP amendment, nor was it certified by the Coastal Commission. 
 
The County recognizes that, in instances that would apply specifically and 
exclusively to implementation including development permitting within the Coastal 
Zone, an LCP amendment and/or CZ/CD zone amendment would need to be 
certified by the Coastal Commission at a future date.  However, the current project 
does not propose any such specific regulatory changes exclusive to the Coastal 
Zone nor zoning changes to the CZ/CD zones. 

 
B. ENVIRONMENTAL REVIEW 
 
 The project is categorically exempt from CEQA review pursuant to Section 

15183(d) (Project is consistent with an existing general plan and a certified EIR 
for the general plan), Section 15262 (Feasibility or planning study), Section 15306, 
Class 6 (Basic data collection and research), and Section 15601(b)(3) (General 
Rule). 

 
ATTACHMENTS 
 
A. Local Hazard Mitigation Plan for San Mateo County and Annex for Unincorporated 

Areas of San Mateo County 
B. Draft General Plan LHMP Language 
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Executive Summary
Hazard mitigation is the use of long-term and short-term policies, programs, projects, and other activities to
alleviate the death, injury, and property damage that can result from a disaster. San Mateo County has
developed and maintained a multi-hazard mitigation plan (HMP) to reduce risks from natural disasters. The
plan complies with requirements for hazard mitigation planning to maintain eligibility for funding under Federal
Emergency Management Agency (FEMA) grant programs.

Previous Hazard Mitigation Planning In San Mateo County
Federal regulations require hazard mitigation plans to include a strategy for monitoring, evaluating, and
updating the hazard mitigation plan. An update provides an opportunity to reevaluate recommendations,
monitor the impacts of actions that have been accomplished, and determine if there is a need to change the
focus of mitigation strategies. Disaster Mitigation Act of 2000 (DMA) compliance is contingent on meeting the
plan update requirement. A jurisdiction covered by a plan that has expired is not able to pursue funding under
the Robert T. Stafford Act, which requires a current hazard mitigation plan as a prerequisite.

Initial Response to DMA in San Mateo County
The Association of Bay Area Governments (ABAG) provides planning and research resources related to land
use, housing, environmental and water resource protection, disaster resilience, energy efficiency, hazardous
waste mitigation, risk management, financial services, and staff training to local cities, and towns.

In 2004, ABAG led a regional effort to address hazard mitigation planning for jurisdictions within its area of
responsibility. This regional template was used by numerous counties and cities within the ABAG planning area
to achieve initial compliance under the DMA. The ABAG process equipped local governments with tools to
complete individual planning processes that met their needs, while pooling resources and eliminating
redundant planning efforts. In 2010, ABAG conducted its second regional planning effort. During the 2010
update, 17 local governments in San Mateo County used the ABAG tools to achieve DMA compliance.

The San Mateo County Planning Effort
In 2015, the San Mateo County Office of Emergency Services (OES) and San Mateo County jurisdictions have
teamed together to prepare an updated countywide hazard mitigation plan that would best suit the needs and
capabilities of the County and its planning partners. With these factors in mind, San Mateo County committed
to preparation of its 2016 plan by securing technical assistance to facilitate a planning process that would
comply with all program requirements. The ensuing planning process developed a new plan for the County and
its planning partners from scratch, using lessons learned from the prior planning effort. While this plan is an
update for many of the planning partners, it is the initial plan for others. The updated plan differs from the
initial plan for a variety of reasons:

The plan has been totally re-structured as a countywide regional plan, focusing only on the
geographic region of San Mateo County. The risk assessment is not a subset of a larger regional or
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multi-county effort. Instead, it is isolated to San Mateo County and focuses on hazards of concern for
the County and local jurisdictions.
The plan was expanded to include special districts as planning partners.
The risk assessment has been formatted to best support future grant applications by providing
information on risk and vulnerability that will directly support measurement of “cost-effectiveness”
required under FEMA mitigation grant programs.
Newly available data and tools provide for a more detailed and accurate risk assessment through
means such as FEMA’s Hazards U.S. Multi-Hazard (HAZUS-MH) computer model or data such as
FEMA’s countywide Digital Flood Insurance Rate Maps (DFIRMs).
The update gave the County and its planning partners an opportunity to engage local citizens and
gauge their perception of risk and support for risk reduction through mitigation.

Plan Update Process
The plan update was carried out in the following phases:

Phase 1, Organize and Review—A planning team was assembled for the plan update, consisting of
the Steering Committee Chair and Co-Chair. The team conducted outreach to establish the planning
partnership. A 10-member steering committee was assembled to oversee the plan update, consisting
of County staff, citizens, and other stakeholders in the planning area. Coordination with other
county, state, and federal agencies involved in hazard mitigation occurred throughout the plan
update process. This phase included a review of the existing HMP, the California State Hazard
Mitigation Plan, and existing programs that may support hazard mitigation actions.
Phase 2, Update the Risk Assessment—Risk assessment is the process of measuring the potential
loss of life as well as personal injury, economic injury, and property damage resulting from natural
hazards. This process assesses the vulnerability of people, buildings, and infrastructure to natural
hazards. Risk assessment models were enhanced with new data and technologies that have become
available since 2010. The risk assessment included the following:

o Hazard identification and profiling
o Assessment of the impact of hazards on physical, social, and economic assets
o Vulnerability identification
o Estimates of the cost of potential damage.

The Steering Committee used the risk assessment to rank risk and to gauge the potential impacts of
each hazard of concern in the San Mateo County planning area.

Phase 3, Engage the Public—The planning team implemented a public involvement strategy
developed by the Steering Committee. The strategy included public meetings to present the risk
assessment and the draft plan, a hazard mitigation survey, a County-sponsored website, and multiple
media releases.
Phase 4, Assemble the Updated Plan—The planning team and Steering Committee assembled a
document to meet federal hazard mitigation planning requirements. A completed local mitigation
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plan review crosswalk has been included in Appendix F of this volume. This completed crosswalk
provides a comparative analysis between the content in the San Mateo County HMP and the federal
hazard mitigation planning requirements.
Phase 5, Plan Adoption/Implementation—The final adoption phase will begin once the State of
California Governor’s Office of Emergency Services and FEMA Region IX have granted pre-adoption
approval. The plan maintenance process includes a schedule for monitoring and evaluating the plan’s
progress periodically and producing a revised plan every 5 years. This plan maintenance strategy also
includes processes for continuing public involvement and integrating with other programs that can
support or enhance hazard mitigation.

Risk Assessment Results
Based on the risk assessment, hazards were ranked as follows for the level of risk they pose to the overall
planning area.

1. Earthquake
2. Severe Weather
3. Wildfire
4. Flood
5. Landslide
6. Tsunami
7. Dam Failure
8. Drought

Mitigation Guiding Principle, Goals, and Objectives
The Steering Committee and the planning partnership established the following goals for the plan update:

1. Protect life and property;
2. Provide information to residents to better understand the hazards of the region and ways to reduce

their personal vulnerability to those hazards;
3. Promote hazard mitigation as an integrated public policy and as a standard business practice;
4. Increase resilience of infrastructure and critical facilities;
5. Protect the environment;
6. Develop and implement mitigation strategies that use public funds in an efficient and cost-effective

way; and,
7. Improve community emergency management capability.

The following objectives were identified that meet multiple goals, helping to establish priorities for
recommended mitigation actions:

1. Improve understanding of the locations, potential impacts, and linkages among threats hazards,
vulnerability, and measures needed to protect life safety and health.
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2. Establish and maintain partnerships among all levels of government, the private sector, community
groups, and institutions of higher learning that improve and implement methods to protect life and
property.

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

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

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.

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

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

8. 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 associations to create resilient and
sustainable communities.

9. Improve systems that provide warning and emergency communications.
10. Promote dialogue between government representatives, private business, non-profit organizations,

and the public regarding hazard mitigation.
11. Retrofit, purchase, or relocate structures in high hazard areas, especially those known to be

repetitively damaged.

Mitigation Actions
Mitigation actions presented in this update are activities designed to reduce or eliminate losses resulting from
natural hazards. The update process resulted in the identification of mitigation actions for implementation by
a collective, regional effort, and by individual jurisdictions, as presented in Section 3 and Volume 2 of this plan.

Implementation
Full implementation of the recommendations of this plan will require time and resources. The measure of the
plan’s success will be its ability to adapt to changing conditions. San Mateo County and key plan stakeholders
will assume responsibility for adopting the recommendations of this plan and committing resources toward
implementation. The framework established by this plan commits San Mateo County and key plan stakeholders
to pursue initiatives when the benefits of a project exceed its costs. San Mateo County and key plan
stakeholders developed this plan with extensive public input, and public support of the actions identified in
this plan will help ensure its success.
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1.1 The Big Picture
Hazard mitigation is defined as a method to reduce or alleviate the loss of life as well as personal injury, and
property damage that can result from a disaster through long- and short-term strategies. Strategies include
implementing planning approaches, policy changes, programs, projects, and other activities that can mitigate
the impacts of hazards. The responsibility for hazard mitigation lies with many, including private property
owners; business and industry stakeholders; and local, state, and federal government agencies.

The federal Disaster Mitigation Act (DMA) of 2000 (Public Law 106-390) requires state and local governments
to develop hazard mitigation plans as a condition for federal disaster grant assistance. Before 2000, federal
disaster funding focused on disaster relief and recovery, with only limited funding for hazard mitigation
planning. The DMA increased the emphasis on planning for disasters before they occur.

DMA encourages state and local authorities to work together on pre-disaster planning and promotes
sustainability for disaster resistance. “Sustainable hazard mitigation” includes sound management of natural
resources and the recognition that hazards and mitigation must be understood in the largest possible social
and economic context. The enhanced planning network called for by the DMA helps local governments
articulate accurate needs for mitigation, resulting in faster allocation of funding and more cost-effective risk
reduction projects.

1.2 Local Concerns
Natural and human-caused hazards affect citizens, property, the environment, and the economy of San Mateo
County. Climate change, drought, earthquakes, floods, landslides, severe weather, tsunamis, wildfires, and
dam failures have exposed San Mateo County residents and businesses to the financial and emotional costs of
recovering after natural disasters. Additionally, human-caused hazards such as hazardous material releases,
pipeline and tank leaks, terrorism, airline incidents, and cyber threats have the potential to further affect the
county. The risk associated with both natural and human-caused hazards increases as more people move to or
visit areas affected by those hazards.

The inevitability of hazards and the growing population and activity within San Mateo County create an urgent
need to develop strategies, coordinate resources, and increase public awareness to reduce risk and prevent
loss from future hazard events. Identifying risks posed by hazards and developing strategies to reduce the
impact of a hazard event can assist in protecting life and property of citizens, communities, and visitors. Local
residents and businesses can work together with the County to create a hazard mitigation plan (HMP) that
addresses the potential impacts of hazard events.
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1.3 Purposes for Planning
DMA compliance is only one of multiple objectives driving this planning effort. Elements and strategies in this
plan were selected because they meet a program requirement as well as the needs of San Mateo County and
its citizens. This HMP identifies resources, information, and strategies for reducing risk from natural hazards
acknowledged as a concern in San Mateo County and will help guide and coordinate mitigation activities. The
plan was developed to meet the following objectives:

Meet or exceed program requirements specified under the DMA.
Enable San Mateo County to continue using federal grant funding to reduce risk through mitigation.
Meet the needs of San Mateo County as well as state and federal requirements.
Create a risk assessment that focuses on San Mateo County hazards of concern.
Coordinate existing plans and programs so that high-priority initiatives and projects to mitigate
possible impacts of a disaster are funded and implemented.

1.4 Who Will Benefit from This Plan?
All residents, visitors, and businesses in San Mateo County are the ultimate beneficiaries of this HMP update.
The plan identifies strategies and actions to reduce risk for those who live in, work in, go to school in, and visit
San Mateo County. It provides a viable planning framework for all foreseeable natural hazards. Participation
by Key stakeholders in developing the plan helped ensure that outcomes will be mutually beneficial. The plan’s
goals and recommendations can lay the groundwork for development and implementation of local mitigation
activities and partnerships.

1.5 Contents of This Plan
This hazard mitigation plan is organized into three primary parts:

SECTION 1—Planning Process and Community Profile
SECTION 2—Risk Assessment
SECTION 3—Mitigation Strategy.

Each part includes elements required under federal guidelines. DMA compliance requirements are cited at the
beginning of subsections as appropriate to illustrate compliance.

The following appendices provided at the end of the volume include information or explanations to support
the main content of the plan:

Appendix A—References
Appendix B—Steering Committee Ground Rules
Appendix C—Steering Committee Agendas and Meeting Minutes
Appendix D— Public Outreach
Appendix E—San Mateo 2010 Action Items Status
Appendix F— Federal Emergency Management Agency (FEMA) crosswalks
Appendix G—Plan Adoption Resolutions.
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2.1 The Previous Plan
Seventeen jurisdictions in San Mateo County were covered under the 2010 Association of Bay Area
Governments (ABAG) regional planning effort. The planning process used to develop the updated ABAG plan
was as follows:

Reevaluate the Functional Areas of the 2005 plan based on prioritizing mitigation for long-term
recovery issues – This reevaluation was accomplished through a series of issue-oriented forums at
meetings of its main policy standing committee, the Regional Planning Committee.
Regional mitigation priority setting by cities, counties, and special districts with public involvement –
This objective was met through a series of workshops where strategies were reviewed for relevance
and clarity. Three regional workshops were held to review draft priorities, and the draft priorities
were posted on line for public comment.
Develop chapters to highlight functional areas – To make a better connection between the functional
areas in the 2010 plan, chapters were developed to address mitigation strategies and how they
achieved functionality.
Raise public awareness – Public awareness was achieved through a series of campaigns, including an
“op-ed” hazard mitigation piece on the anniversary of the Loma Prieta earthquake, securing an
opportunity for free print ad and community service space, and public meetings focusing on specific
aspects of the plan.
Focused outreach in partnership with local jurisdictions – The 2010 planning process allowed for two
opportunities for public comment.

2.2 Why Update?
2.2.1 Federal Eligibility
Title 44 of the Code of Federal Regulations (44 CFR) stipulates that hazard mitigation plans must present a
schedule for monitoring, evaluating, and updating the plan. This schedule provides an opportunity to
reevaluate recommendations, monitor the impacts of actions that have been accomplished, and determine if
there is a need to change the focus of mitigation strategies. The Robert T. Stafford Act requires jurisdictions
have current HMPs to pursue and receive federal funding.

2.2.2 Changes in Development
LHMP updates must be revised to reflect changes in development within the planning area during the previous
performance period of the plan, as stated in 44 CFR Section 201.6(d)(3). The plan must describe changes in
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development in hazard-prone areas that increased or decreased vulnerability since the last plan was approved.
If no changes in development altered the overall vulnerability, then plan updates may validate the information
in the previously approved plan. The intent of this requirement is to ensure that the mitigation strategy
continues to address the risk and vulnerability of existing and potential development and takes into
consideration possible future conditions that could affect vulnerability.

The San Mateo County planning area experienced a 1.6 percent increase in population between 2000 and 2010,
an average annual growth rate of 0.16 percent per year (U.S. Census 2000; U.S. Census 2015). Between 2010
and 2015, the California Department of Finance estimates that the total population of San Mateo County has
grown an additional 4.8 percent to 753,123 (DOF 2015). Each jurisdiction in the planning area has a General
Plan that guides future growth and policy making within each local jurisdiction. The General Plan is adopted
by the local governing body of each jurisdiction. This HMP update assumes that some new development
triggered by increased population occurred in hazard areas. It is assumed that hazard vulnerability did not
increase, although it is possible that an increase in hazard exposure has occurred, because all such new
development would have been regulated pursuant to local programs and codes.

2.2.3 New Analysis Capabilities
The risk assessment for the previous San Mateo County HMP used both quantitative and qualitative analyses.
Building count data and annualized average loss estimates were provided for some, but not all, hazards of
concern. These estimates were predominantly reported at the countywide scale. The updated risk assessment
provides more detailed information on exposed population and building counts for each hazard of concern.
This update also expands the level of detail in the loss estimate modeling for dam and reservoir failure,
earthquake, and flood. Exposure and vulnerability estimates are presented at the community planning area
level. This enhanced risk assessment allows for a more detailed understanding of the ways risk in the County
is changing over time.

2.3 The Updated Plan—What Is Different?
Although San Mateo County’s 2010 hazard mitigation plan update was prepared under the ABAG process, the
County’s stakeholders, including County agencies, municipalities, and special districts, determined that a new
countywide hazard mitigation plan would better suit the needs and capabilities of the County and its planning
partners. The plan update process included a greater focus on public involvement that concentrated on
targeted public engagement instead of simply opening technical workshops to the public. A renewed effort
was made to establish a plan maintenance and implementation protocol that clearly defines San Mateo
County’s commitment to the plan’s ongoing success. Some of the major differences between the current and
previous plans are as follows:

The plan has been totally restructured as a countywide regional plan, focusing only on the
geographic area of San Mateo County. The risk assessment is not a subset of a larger regional effort.
Instead, it is isolated to San Mateo County and focuses on the hazards of concern for the County.
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The risk assessment has been prepared to best support future grant applications by providing
information on risk and vulnerability that will directly support the measurement of “cost-
effectiveness” required under FEMA mitigation grant programs
Newly available data and tools provide for a more detailed and accurate risk assessment using means
such as FEMA’s Hazards U.S. Multi-Hazard (HAZUS-MH) computer model or new data such as FEMA’s
countywide Digital Flood Insurance Rate Maps (DFIRMs).
The planning process creates the opportunity for all municipal planning partners to prepare to meet
the requirements of California Senate Bill 379 (SB 379) during the next plan update. SB 379 state will
require integration of quantitative climate change risk assessment in the development of climate
change related initiatives as part of the safety element of general plans.
The plan is more user-friendly because it is confined to one package.
The update created an opportunity for the County, cities, and planning partners to engage citizens
directly in a coordinated approach to gauge their perception of risk and support of the concept of
risk reduction through mitigation.
The plan identifies actions rather than strategies. Strategies provide direction, but actions are
fundable under grant programs. This plan replaces strategies with a guiding principle, goals, and
objectives. The actions identified meet multiple objectives that are measurable, so that each
planning partner can measure the effectiveness of its mitigation actions.

Given the extent of changes in this update, reviewers should consider this document to be a new plan. When
relevant, the update discusses correlations with the initial plan, especially when data or information is being
carried over to this update. Table 2-1 indicates the major changes between the two plans as they relate to
44 CFR planning requirements.
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CChapter 3.
Plan Methodology

The process followed to develop this San Mateo County Hazard Mitigation Plan Update had the following
primary objectives:

Form a planning team
Define the planning area
Establish a steering committee
Coordinate with other agencies
Review existing programs
Engage the public.

These objectives are discussed in the following sections.

3.1 Formation of the Planning Team
San Mateo County hired Tetra Tech, Inc. to assist with development and implementation of the plan. The Tetra
Tech project manager and lead planner reported directly to the Steering Committee Chair and Vice Chair. A
planning team was formed to lead the planning effort, consisting of the following members:

David Pucci, Battalion Chief, Redwood City Fire Department
Bart Spencer, Emergency Services Coordinator, Central County Fire Department
Caitlin Kelly, Tetra Tech, Project Manager
Rob Flaner, Tetra Tech, Principal in Charge
Jason Geneau, Tetra Tech, Corporate Liaison
Jessica Cerutti, Tetra Tech, Lead Planner.

3.2 Defining the Planning Area
The planning area was defined as the County of San Mateo, which consists of the mid-to southern land mass
of the San Francisco Peninsula. The planning area includes San Mateo County’s 20 incorporated jurisdictions,
special districts, and unincorporated areas of the County.

3.3 The Steering Committee
Hazard mitigation planning enhances collaboration and support among diverse parties whose interests can be
affected by hazard losses. A steering committee was formed to oversee all phases of the plan. The members
of this committee included key San Mateo County staff, citizens, and other stakeholders from within the
planning area. The planning team assembled a list of candidates representing interests within the planning
area that could have recommendations for the plan or be affected by its recommendations. The team



San Mateo County Hazard Mitigation Plan

13
SECTION 1 - Chapter 3

Plan Methodology

confirmed a committee of 10 members. Some members chose to designate alternates to attend on their behalf.
Table 3-1 lists the committee members.

TTABLE 3-1. STEERING COMMITTEEMEMBERS

Jurisdiction/Agency Name Title
Redwood City Fire Department David Pucci Deputy Chief
Central County Fire Department Bart Spencer Emergency Services Coordinator
San Mateo County Planning Roberto Bartoli Planner II
Pacifica Police Department Joseph Spanheimer Captain
Belmont Police Department Patrick Halleran Captain
Community College District Tom Maloney Emergency Preparedness Contractor
South San Francisco Kenneth Anderson, Sr. Disaster Preparedness Manager
Woodside Fire District Daniel Ghiorso Fire Chief
East Palo Alto Daniel Berumen Assistant Planner
San Mateo County OES Bradley Hartzell Battalion Chief – Fire Liaison

Leadership roles and ground rules were established during the Steering Committee’s initial meeting on
December 1, 2015. The Steering Committee agreed to meet monthly as needed throughout the course of the
plan’s development and more frequently during the mitigation initiative development phase. The planning
team facilitated each Steering Committee meeting, which addressed a set of objectives based on the work plan
established for the plan update. The Steering Committee met seven times from December 2015 through June
2016. Meeting agendas, notes, and attendance logs are available for review on request. All Steering Committee
meetings were open to the public, and agendas and meeting notes were posted to the hazard mitigation plan
website.

3.4 Coordination with Other Agencies
Opportunities for involvement in the planning process must be provided to neighboring communities; local
and regional agencies involved in hazard mitigation; agencies with authority to regulate development; and to
businesses, academia, and other private and nonprofit interests (44 CFR, Section 201.6(b)(2)). The planning
team accomplished this task as follows:

Steering Committee Involvement—The invitation to participate on the Steering Committee was
presented during the project kickoff workshop, when all incorporated jurisdictions and multiple
special districts were invited. The above participants from this group volunteered to serve as the
finalized Steering Committee.
Public Outreach and Requested Data—The following agencies assisted with public outreach efforts,
provided data that supported the risk assessment portion of the plan, or reviewed the mitigation
catalog used for development of the mitigation initiative action plan:

o San Mateo County Manager’s Office
o San Mateo County Department of Planning and Building
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o San Mateo County Assessor’s Office
o Participating jurisdictions

Pre-Adoption Review— The following agencies, as well as those listed above, were provided an
opportunity to review and comment on this plan, primarily through the hazard mitigation plan
website (see Section 3.6):

o National Weather Service
o Pacific Gas & Electric
o City of San Mateo office of Emergency Services
o City of Foster City Office of Emergency Services

Each agency was sent an e-mail informing them when draft portions of the plan became available for review.
The complete draft plan was sent to the California Governor’s Office of Emergency Services (Cal OES) and the
Federal Emergency Management Agency Region IX for pre-adoption reviews to ensure program compliance
for DMA.

3.5 Review of Existing Programs
Hazard mitigation planning must include review and incorporation, if appropriate, of existing plans, studies,
reports, and technical information (44 CFR, Section 201.6(b)(3)). The following plans and programs can affect
mitigation within the planning area:

California Fire Code
2013 California Building Code
California State Hazard Mitigation Forum
Local Capital Improvement Programs
Local Emergency Operations Plan
Local General Plans
Housing Element
Safety Element
Local Zoning Ordinances
Local Coastal Program Policies.

Many of these relevant plans, studies, and regulations are cited in the capability assessment provided in
Volume II of this plan for each participating jurisdiction.

3.6 Public Involvement
Broad public participation in the planning process helps ensure that diverse points of view about the planning
area’s needs are considered and addressed. The public must have opportunities to comment on disaster
mitigation plans during the drafting stages and before the plan is approved (44 CFR, Section 201.6(b)(1)). The
Community Rating System (CRS) expands on these requirements by making CRS credits available for optional
public involvement activities.



San Mateo County Hazard Mitigation Plan

15
SECTION 1 - Chapter 3

Plan Methodology

3.6.1 Strategy
The strategy for involving the public in this plan emphasized the following elements:

Identify and involve planning area stakeholders.
Open Steering Committee meetings to members of the public for on-going input.
Use a survey to evaluate whether the public’s perception of risk and support of hazard mitigation has
changed since the initial planning process.
Invite public participation at open-house public meetings.
Attempt to reach as many planning area citizens as possible using multiple media, including social
media.

Copies of materials used in the public outreach strategy are located in Appendix D of this volume.

Stakeholders and the Steering Committee
Stakeholders are the individuals, agencies, and jurisdictions that have a vested interest in the
recommendations of the HMP. The effort to include stakeholders in this process included stakeholder
participation on the Steering Committee. Stakeholders targeted for this process included the following:

San Mateo County and local jurisdiction departments relevant for hazard mitigation planning
Members of the academic community
Community member representatives
Local special-purpose districts and utilities
Local business and visitor interests.

Survey
The planning team developed a hazard mitigation plan survey with guidance from the Steering Committee. The
survey was used to gauge household and individual preparedness for natural hazards and the level of
knowledge of tools and techniques that assist in reducing risk and loss from natural hazards. This survey was
designed to help identify areas vulnerable to one or more natural hazards. The answers to its 19 questions
helped guide the Steering Committee in affirming goals and objectives and in developing mitigation strategies.
Multiple methods were used to solicit survey responses:

A web-based version of the survey was made available on the plan website in both English and
Spanish (see Figure 3-1).
Attendees at the public meetings and open houses were asked to complete a survey.
A press release was distributed to local media urging residents to participate.
San Mateo County jurisdictions advertised the survey on social media.

Silver Dragon Exercise
Each year, Community Emergency Response Teams (CERT) participate in a door-to-door exercise called Silver
Dragon. This exercise is designed to simulate door-to-door check in on residents in neighborhoods selected for
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the exercise. Each house received a reusable bag with various information regarding public health and general
preparedness. The SC coordinated with county officials in order to include a mitigation message. As a result,
over 10,000 homes received a flyer regarding hazard mitigation in their Silver Dragon bag which provided an
overview of the project, an invitation to take the public survey, and a link to the project website.

Public Meetings
A public meeting was held in conjunction with an Emergency Services Council Meeting on April 21, 2016. The
meeting format allowed both government officials and members of the public to understand the project and
process, and subsequently ask questions (see Figure 3-2). Additionally, members of the Steering Committee
participated in a hazard mitigation booth for San Mateo County Disaster Preparedness Day on June 11, 2016.
This event served as the public review meeting in which attendees were given the opportunity to speak with
members of the planning team about the HMP and to provide written or verbal feedback on the draft plan
(Figure 3-3).

FFIGURE 3-1. SAMPLE PAGE FROM SURVEY DISTRIBUTED TO THE PUBLIC (ENGLISH AND SPANISH VERSIONS)

Jurisdiction-specific Outreach
Planning partners decided to take a proactive approach in engaging their local residents. Many participating
jurisdictions linked their local government websites to the planning project website, such as Millbrae, Pacifica,
San Carlos, and Portola Valley (Figure 3-2).
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FFIGURE 3-2. SAMPLE JURISDICTION-SPECIFIC OUTREACH
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FFIGURE 3-3. PUBLICMEETINGWITH THE SANMATEO COUNTY EMERGENCY SERVICES COUNCIL

FIGURE 3-4. DISASTER PREPAREDNESS DAY – SANMATEO, CA
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Media Outreach
Press Releases
Press releases were distributed over the course of the plan’s development as key milestones were achieved
and before each public meeting. Each press release was supplemented by meeting announcements on the
project website. The planning effort received the following press coverage:

April 18, 2016 – Announcement of public meeting at the San Mateo County Emergency Services
Council
May 27, 2016 – Announcement of draft plan and mitigation booth for Disaster Preparedness Day

Copies of these press releases can be found in Appendix D of this volume.

Internet
At the beginning of the plan update process, the County established a hazard mitigation website
(http://planning.smcgov.org/local-hazard-mitigation-plan) to include information about the update process
(see Figure 3-5). Throughout the process, the website was used to keep the public informed on milestones and
to solicit input:

FFIGURE 3-5. SAMPLE PAGE FROMHAZARDMITIGATION PLANWEBSITE

The site’s address was publicized in all press releases, mailings, surveys and public meetings. Information on
the plan development process, the Steering Committee, the survey, and phased drafts of the plan was made
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available to the public on the site throughout the process. San Mateo County intends to keep a website active
after the plan is complete to keep the public informed about successful mitigation projects and future plan
updates.

3.6.2 Public Involvement Results

Survey Outreach
A total of 1,056 respondents completed the on-line survey for this plan. Of these respondents, 91-percent
indicated that they lived within San Mateo County, 54-percent work in San Mateo County, and 13-percent
attend school within the county. Detailed survey results are provided in Appendix D of this volume. Key results
are summarized as follows:

Survey respondents ranked earthquake as the hazard of highest concern, followed by drought, and
climate change.
The majority of respondents received their information on disasters from local news, followed by
friends/family, and San Mateo County Office of Emergency Services (OES).
Approximately 60-percent of respondents are familiar with and subscribe to the county alert
systems, SMC Alert.
Approximately 20-percent of respondents indicated that they did not know if their home, workplace,
or school is located in a hazard area.
Nearly half of the respondents indicated that they do not have specialty insurance (earthquake,
flood), because they believe it is too expensive.
Respondents indicated that their top three recommended government actions for reducing damage
from disasters are:

1. Strengthen infrastructure (roads, water supply)
2. Strengthen critical facilities
3. Provide better public information about risks and vulnerable areas.

Public Meetings
By engaging the public through the public involvement strategy, the concept of mitigation was introduced to
the public, and the Steering Committee received feedback that was used in developing the components of the
plan. Details of attendance and comments received are summarized in Table 3-2.

TTABLE 3-2. SUMMARY OF PUBLICMEETINGS

Date Location Number of Citizens in Attendance
4/21/2016 San Mateo County Emergency Services Council, 400 County

Center, Redwood City, CA
27

6/10/2016 San Mateo County Event Center, 1346 Saratoga Drive, San
Mateo, CA

3,000
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Public Comments on the Draft Plan
The Steering Committee encouraged members of the public to review the plan, beginning on June 10, 2016.
During the outreach event held at the Disaster Preparedness Fair, members of the public received a handout
outlining the basic purpose of the plan and containing a link to view the plan. The handout also included a link
to a form to provide plan comments. The Steering Committee received over 20 comments during the course
of the public comment period, which ended on June 30, 2016. The majority of these comments included
requested clarification on the model used for sea level rise and anticipated impacts of sea level rise as they
relate to the coastal communities. Volume I, Section 2, Chapters 1 and 2 have been modified to address the
public comments received by the Steering Committee. Additionally, members of the public provided
information on jurisdictional previous hazard event history. These events were included in each respective
jurisdictional annex in Volume II of this plan.

3.7 Plan Development Chronology/Milestones
Table 3-3 summarizes important milestones in the development of the plan.

TTABLE 3-3. PLAN DEVELOPMENTMILESTONES

Date Event Description Attendance
2015
12/01 Steering Committee

Meeting #1
Introduce potential Steering Committee members
to planning process
Discuss the role of the Steering Committee
Review and discuss proposed charter for Steering
Committee
Review update process and schedule
Introduce and discuss public involvement strategy

9 SC members, 1
Non-voting attendee

(NVA)

2016
1/05 Steering Committee

Meeting #2
Confirm Steering Committee charter
Discuss previous plan review
Discuss public involvement strategy
Discuss results of vision statement and goal setting
exercise
Review and confirm critical facilities definition

9 SC Members, 3 NVA

2/02 Steering Committee
Meeting #3

Confirm minutes, charter and vision statement
Discuss public involvement strategy
Discuss plan sections, including maintenance and
capability assessment

8 SC Members, 3 NVA

3/01 Steering Committee
Meeting #4

Confirm meeting minutes
Confirm objectives
Introduce risk ranking strategy
Discuss website and outreach meetings

8 SC Members, 1 NVA
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TTABLE 3-3. PLAN DEVELOPMENTMILESTONES

Date Event Description Attendance
4/05 Steering Committee

Meeting #5
Confirm minutes
Public Involvement – Outreach meetings
Plan review – maintenance, risk ranking, and
adoption
Strengths, Weaknesses, Obstacles, Opportunities
(SWOO) Session

10 SC Members, 4
NVA

SWOO Session:
24 Planning Partners

4/14 Silver Dragon Exercise Outreach material was provided to residents
throughout San Mateo County (excluding Foster City
and the City of San Mateo).

Over 10,000 homes

4/21 Public Meeting #1 Public presentation of the project during the public San
Mateo Emergency Services Council Meeting. Topics
covered included:

Mitigation overview
Process overview
Planning Partnership
Hazards of concern
Q&A

7 SC Members, 27
members of public

5/03 Steering Committee
Meeting #6

Confirm minutes
Public Meeting #1 overview
Public Meeting #2 prep
Public Survey results
SWOO results and mitigation catalog
Action plan development

9 SC Members, 4 NVA

6/07 Steering Committee
Meeting #7

Confirm minutes
Overview of jurisdictional participation
Public involvement – June 11
CEQA exemption status
Review comments on risk ranking and Section 2
Next steps

10 SC Members

6/11 Public Meeting #2 Hazard mitigation booth as part of San Mateo County’s
Disaster Preparedness Day. The booth included:

NEHRP, floodplain, and wildfire display maps
Mitigation subject matter experts for answering
questions
A HAZUS workstation, where San Mateo County
citizens received a property-specific risk
assessment for certain hazards
Information on the draft plan, including a handout

Public contact with
225 people (based on
number of handouts
taken by public). 20

members of the
public received a

customized property
risk assessment

7/01 Plan Submission Final draft plan submitted to the California
Governor’s Office of Emergency Services and FEMA
Region IX for review and approval.

N/A

X/X Adoption Plan adopted by San Mateo County N/A
X/X Final Plan Approval Final plan approved by FEMA N/A
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CChapter 4.
San Mateo County Profile

4.1 Geographic Overview
San Mateo County consist of approximately 530 square miles. The county is characterized by its varying
geographic features, depending on region: North-County, South-County, Mid-County, and the Coast-side. The
county is bounded to the north is San Francisco City and County, on the east by the San Francisco Bay, to the
south is Santa Clara County, and on the west by the Pacific Ocean,. The dense urbanization of the Bay Area
Corridor stands in marked contrast to the agricultural, parks and preserves, and undeveloped lands of the rural
Coast-side regions (Figure 4-1) (SMCH 2010).

FIGURE 4-1. SANMATEO COUNTY WITH COUNTY REGIONS AND ZIP CODES
Source: SMCH, 2010

4.2 Historical Overview
The area now known as San Mateo County was originally inhabited by the Ramaytush subdivision of the Ohlone
people of the central and northern California coast. The tribal life of the Ohlone was well-structured and based
on ancient tradition. The main responsibility of the leadership of the Ohlone people was to maintain the status
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quo and ensure that the traditions were followed and upheld while maintaining positive relationships and
balance with other local tribes.

In 1822, Mexico seceded from Spain, and California became a territory of Mexico in 1824. Mexican governors
of California granted the land encompassing current San Mateo County to soldiers and political allies. During
Mexican times, foreigners from the United States and elsewhere began settling in the San Mateo area. Mexico
ceded California to the United States through the Treaty of Guadalupe Hidalgo in 1848, and the discovery of
gold in and around the Bay Area caused an influx of new settlers through 1852.

San Mateo County officially became a county in 1856. San Mateo County was split from San Francisco County
as a political move to keep the established political clique in power by controlling the economic powerhouse
at the northern tip of the peninsula.

The result halted development in San Mateo County, as all economic development was focused in the north.
The isolation was particularly felt in the coastal areas of the county, where geological features made
development difficult. Efforts to draw the coastal area out of isolation in the late 1800s and early 1900s through
the Ocean Shore Railroad came to a halt during the 1906 San Francisco earthquake. The story on the Bayside,
however, was different. The 1906 earthquake created a new middle class as earthquake survivors relocated to
San Mateo County for more affordable housing and a stable commute via a newly established streetcar. Ten
new towns were established between 1908 and 1927, and in 1928, the San Francisco Bureau of Governmental
Research identified San Mateo County’s bayside as an area for future industrial growth.

The San Francisco Peninsula experienced substantial growth during World War II and the post-war periods as
the military invested in defense projects and military installations around the area. After World War II, many
veterans previously stationed in the area decided to settle in San Mateo County. Most of the resulting
population increase occurred on the Bayside. Between 1940 and 1950, the County’s residents more than
doubled in number, to 236,000. By 1960, the population nearly doubled again to 444,000, and the 1970 census
listed the population at more than 557,000 (NPS 2010).

4.3 Major Past Hazard Events
Presidential disaster declarations are typically issued for hazard events that cause more damage than state and
local governments can handle without assistance from the federal government, although no specific dollar loss
threshold has been established for these declarations. A presidential disaster declaration puts federal recovery
programs into motion to help disaster victims, businesses, and public entities. Some of the programs are
matched by state programs. Presidential disaster, emergency, or fire management assistance declarations
were issued for 21 events since 1954 in the planning area. These events are listed in Table 4-1.
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TTABLE 4-1. PRESIDENTIAL DISASTER, EMERGENCY, AND FIREMANAGEMENT DECLARATIONS FOR HAZARD EVENTS IN
PLANNING AREA

Type of Event Disaster Declaration # Date
Fire FM-2856 9/10/2010

Severe Storm(s) DR-1646 6/5/2006
Severe Storm(s) DR-1628 2/3/2006
Severe Storm(s) DR-1203 2/9/1998
Severe Storm(s) DR-1155 1/4/1997
Severe Storm(s) DR-1046 3/12/1995
Severe Storm(s) DR-1044 1/10/1995

Freezing DR-894 2/11/1991
Earthquake DR-845 10/18/1989

Flood DR-758 2/21/1986
Coastal Storm DR-677 2/9/1983

Flood DR-651 1/7/1982
Drought EM-3023 1/20/1977
Flooda DR-145 2/25/1963

Severe Storm(s)a DR-138 10/24/1962
Flooda DR-122 3/6/1962
Flooda DR-82 4/4/1958
Firea DR-65 12/29/1956

Flooda DR-47 12/23/1955
Flooda DR-15 02/05/1954

a. Prior to 1964, federal disaster declaration were not issued specific to counties; pre-1964 declarations listed in this
table are for the entire State of California, not San Mateo County specifically

Review of these events helps identify targets for risk reduction and ways to increase a community’s capability
to avoid large-scale events in the future. Still, many natural hazard events do not trigger federal disaster
declaration protocol but still have significant impacts on San Mateo County. These events are also important
to consider in establishing recurrence intervals for hazards of concern.

4.4 Physical Setting
This section discusses the physical area encompassing San Mateo County.

4.4.1 Geology and Topography
Because of the size and unique geographical location of San Mateo County, the topography and geology of the
county varies based on location. Elevation ranges from sea level along the county coast lines and bay areas to
2,572 feet above sea level at the Santa Cruz Mountains. The Santa Cruz Mountain range bisects the county,
essentially creating three separate regions: the Coast-side, Mountainside, and the Bayside.
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The Bayside largely consist of mudflats, marshes, artificial fill, and broad, flat alluvial plains. The low-lying
Bayside region gradually increases in slope toward the Santa Cruz Mountains, eventually becoming rolling
foothills. The San Andreas Fault parallels the Santa Cruz Mountain range, delineating the threshold of the
Bayside and beginning of the Santa Cruz mountainside.

The Santa Cruz Mountains are generally rugged with dense forest and steep grade, often exceeding 50 percent.
This area is characterized by large amounts of open space, recreational, and trail areas, including Wunderlich
Park, Huddart Park, and the Fifield-Cahill Ridge Trail.

The Coast-side of San Mateo County consists of sloping foothills of the Santa Cruz Mountains to nearly sea-
level coastal terraces along the Pacific Ocean. The difference in topography along the coastline itself ranges
from wide, sandy beaches to rocky coves. In some places, high, rocky cliffs have emerged from the gradual
erosion of coastal terraces (SMP, 1986)

4.4.2 Natural Resources
San Mateo County’s natural resources range from forested mountains to bayside marshlands and coastal
ecosystems. These natural resources face pressure from development, invasive species, natural hazards, and
climate change. Forty species in the Bay Area are protected under the Endangered Species Act (see Section
4.10.1; CBD, 2015).

These resources are an integral part of the economy, sense of place, and traditional culture of the island
communities. They need to be considered in hazard mitigation planning, because they are affected by natural
hazards and can influence the way that hazards alter the built environment.

4.4.3 Climate
Table 4-2 summarizes normal climate date from 1981 through 2010 at National Climatic Data Center (NCDC)
weather station at San Francisco International Airport.

TTABLE 4-2. NORMAL PRECIPITATION AND TEMPERATURES, 1981 – 2010

Precipitation (inches)
Temperature ( F)

Minimum Average Maximum
Weather Station: San Francisco International Airport

Annual 20.65 50.6 58.2 65.8
Winter 12.28 45.0 51.3 57.5

Summer 0.15 55.2 63.5 71.8
Spring 4.72 49.5 57.1 64.8

Autumn 3.5 52.6 60.8 69.0
Source: NCDC, 2015a.
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4.5 Land Use
Table 4-3 summarizes the area of current land uses throughout San Mateo County by building function for each
jurisdiction:

TTABLE 4-3. AREA OF CURRENT LANDUSES - SANMATEO COUNTY BY BUILDING FUNCTION

Jurisdiction Ag
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Total
ATHERTON 1 22 16 0 0 0 2,479 2,518

BELMONT 0 215 22 1 36 9 7,426 7,709

BRISBANE 0 239 4 1 16 3 1,570 1,833

BURLINGAME 0 610 14 2 57 23 7,769 8,475

COLMA 2 129 0 0 7 0 314 452

DALY CITY 6 557 29 2 9 32 22,735 23,370

EAST PALO ALTO 9 118 16 1 24 33 4,535 4,736

FOSTER CITY 0 118 7 0 22 8 8,750 8,905

HALF MOON BAY 30 171 8 0 7 11 3,715 3,942

HILLSBOROUGH 0 38 5 0 0 0 3,879 3,922

MENLO PARK 3 471 18 2 72 27 9,234 9,827

MILLBRAE 0 221 15 1 5 8 6,505 6,755

PACIFICA 4 226 27 1 2 21 11,755 12,036

PORTOLA VALLEY 3 37 9 0 0 4 1,529 1,582

REDWOOD CITY 1 973 30 2 113 50 18,994 20,163

SAN BRUNO 0 447 20 0 27 25 12,104 12,623

SAN CARLOS 3 629 15 1 214 11 9,935 10,808

SAN MATEO 2 1,074 38 3 88 53 26,845 28,103

SOUTH SAN
FRANCISCO

0 1,074 36 1 176 31 16,275 17,593

WOODSIDE 1 53 2 0 0 1 1,972 2,029

UNINCORPORATED 324 835 45 15 181 25 18,214 19,639

Total 389 8,257 376 33 1,056 375 196,534 207,020
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4.6 Critical Facilities, Infrastructure, and Assets
Critical facilities and infrastructure are those that are essential to the health and welfare of the population.
These features become especially important after a hazard event. Critical facilities typically include police and
fire stations, schools, and emergency operations centers. Critical infrastructure can include the roads and
bridges that provide ingress and egress and allow emergency vehicles access to those in need, and the utilities
that provide water, electricity, and communication services to the community.

Critical facilities identified in this plan were selected, mapped, and included in geographic information system
(GIS) databases based on information provided through the Steering Committee meetings, stakeholder
information requests, and the State of California Multi-Hazard Mitigation Plan (2013). Although many facilities
and assets of San Mateo County are important to the quality of life, this plan focuses on those whose loss
would result in the greatest impacts on life and safety in the event of a natural hazard. These critical facilities
and assets are considered imperative to the sustainability of San Mateo County. Additional information and
detail will be incorporated as updates to this plan are pursued in the future. As defined for this hazard
mitigation plan update, critical facilities are structures or other improvements, public or private, that,
because of function, size, service area, or uniqueness, have the potential to cause serious bodily harm,
extensive property damage, or disruption of vital socioeconomic activities if it is destroyed or damaged or
if its functionality is impaired. Critical facilities may include but are not limited to health and safety
facilities, utilities, government facilities, hazardous materials facilities, or vital community economic
facilities.

Table 4-4 provides summaries of the general types of critical facilities. In light of the sensitivity of this
information, a detailed list of facilities is not provided. The list is on file with San Mateo County. All critical
facilities and point-based structures were analyzed in HAZUS-MH to help rank risk and identify mitigation
actions. The risk assessment for each hazard qualitatively discusses critical facilities with regard to that hazard.
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TTABLE 4-4. CRITICAL FACILITIES AND ASSETS IN THE PLANNING AREA

Medical
and

Health
Services

Emergency
Services Government Utilities

Transportation
Infrastructure

Hazardous
Materials

Community
Economic
Facilities

Other
Assets Total

Atherton 0 2 1 1 1 0 0 7 12

Belmont 0 3 1 25 6 2 2 13 52

Brisbane 0 2 1 0 4 1 1 2 11

Burlingame 1 4 1 5 11 5 7 12 46

Colma 0 1 5 0 3 0 26 0 35

Daly City 1 6 1 0 33 0 11 29 81

East Palo Alto 0 2 2 2 2 3 1 12 24

Foster City 0 2 1 1 10 2 2 10 28

Half Moon Bay 1 2 1 1 4 0 3 5 17

Hillsborough 0 3 1 2 4 0 0 6 16

Menlo Park 1 5 1 8 14 10 2 16 57

Millbrae 0 3 1 3 8 0 5 7 27

Pacifica 0 4 1 15 11 0 1 15 47

Portola Valley 0 1 3 0 5 0 0 3 12

Redwood City 2 7 11 37 34 10 9 24 134

San Bruno 0 4 2 0 30 2 3 17 58

San Carlos 0 3 7 18 8 16 6 10 68

San Mateo 2 7 2 19 57 1 8 32 128

South San
Francisco

1 6 2 19 38 14 13 18 111

Woodside 0 1 1 0 12 0 1 4 19

Unincorporated 1 13 4 32 117 5 2 27 201

Total 10 81 50 188 412 71 103 269 1,184

4.7 Demographics
Some populations are at greater risk from hazard events because of decreased resources or physical abilities.
Research has shown that people living near or below the poverty line, the elderly (especially older single men),
individuals with disabilities, women, children, ethnic minorities, and renters all experience, to some degree,
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more severe effects from disasters than does the general population. These vulnerable populations may vary
from the general population in risk perception, living conditions, access to information before, during, and after
a hazard event, capabilities during an event, and access to resources for post-disaster recovery. Indicators of
vulnerability—such as disability, age, poverty, and minority race and ethnicity—often overlap spatially and
often in the geographically most vulnerable locations. Detailed spatial analysis to locate areas where there are
higher concentrations of vulnerable community members would help to extend focused public outreach and
education to these most vulnerable citizens.

4.7.1 Population Characteristics

Resident Population
Knowledge of the composition of the population, how it has changed in the past, and how it may change in the
future is needed for making informed decisions about the future. Information about the population is a critical
part of planning because it directly relates to land needs such as housing, industry, stores, public facilities and
services, and transportation. The U.S. Census Bureau estimates the County’s total resident population at
718,451 as of 2010. The California Department of Finance (DOF) estimates that the County’s total resident
population is 759, 155 as of January 1, 2016.

Population changes are useful socio-economic indicators. A growing population generally indicates a growing
economy, while a decreasing population signifies economic decline. Table 4-5 shows the population in the
planning area and the State of California from 1970 through 2015. The percentage population growth rate over
that period, for San Mateo County and for the state, is shown on Figure 4-2. State of California and San Mateo
County Population Growth per Decade. The planning area’s population growth of about 25 percent through
the 1970s dropped to 5.4 percent in the 1980s. After an increase between 1980 and 1990, population growth
declined slightly in the 1990s and dropped sharply to 1.6 percent between 2000 and 2010. Based on current
DOF estimates, however, 2010 through 2015 saw a steady increase in population of about 5 percent for San
Mateo County while the State of California as a whole experienced approximately only 4 percent growth. The
statewide population growth rate has been consistently higher than that of San Mateo County until 2015.

TTABLE 4-5. POPULATION DATA BY DECADE 1970 - 2010

Population
San Mateo County State of California

1970 557,361 19,971,069
1980 587,329 23,667,764
1990 649,623 29,760,021
2000 707,161 33,871,653
2010 718,451 37,253,956

Source: CA DOF, 2013
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Source: California Department of Finance, 2013 and 2015

FFIGURE 4-2. STATE OF CALIFORNIA AND SANMATEO COUNTY POPULATIONGROWTH PER DECADE
Note: 2015 included in analysis as current data point for 2010-2020 decade

Daily Commuting Population
According to the California Employment Development Department (EDD), in 2010, San Mateo County received
an influx of approximately 150,000 daily commuters who lived in other locations, but worked in San Mateo
County. The majority of commuters came from San Francisco, followed by Santa Clara County, and Alameda
County. Some commuters travel to San Mateo County from as far as Sacramento and Tuolumne Counties.
Conversely, approximately 146,000 residents of San Mateo County commute outside of the county on a daily
basis. Figure 4-3 provides the County to County commuting estimates to San Mateo County from other
counties.
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Source: California Employment Development Department, 2015

FFIGURE 4-3. COUNTY-TO-COUNTY COMMUTING ESTIMATES - 2010

In addition to those individuals whose commute terminates at a location within San Mateo County, San
Francisco City and County receives the highest number of commuting workers in the nation. The highest
number of commuters to San Francisco were from San Mateo County, followed by Alameda County. Santa
Clara and Santa Cruz Counties also showed a high number of county-to-county commuters. Conversely, more
than 100,000 workers leave San Francisco daily, with approximately 40,000 of these workers commuting to
Santa Cruz, Santa Clara, or Alameda Counties. These trends indicate that while approximately 150,000 out-of-
county commuters work in San Mateo County, more than 100,000 commuters pass through the county as part
of their daily commute toward San Francisco and the North Bay Area or toward Alameda County and the South
Bay Area.

This large commuter contingent has impacts on planning for the County’s infrastructure and service needs, as
well as on planning for hazard mitigation and emergency management. Commuters may be familiar with the
area immediately surrounding their place of business or regular route to work, but may be less familiar with
the services and resources provided to the population during a disaster event.

4.7.2 Age Distribution
As a group, the elderly are more apt to lack the physical and economic resources necessary for response to
hazard events and are more likely to suffer health-related consequences, making recovery slower. They are
more likely to be vision, hearing, or mobility impaired and more likely to experience mental impairment or
dementia. Additionally, the elderly are more likely to live in assisted-living facilities where emergency
preparedness occurs at the discretion of facility operators. Emergency managers typically identify these
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facilities as “critical facilities” because they require extra notice to evacuate. Elderly residents living in their
own homes may have more difficulty evacuating their homes and could be stranded in dangerous situations.
This population group is more likely to need special medical attention, which may not be readily available
during natural disasters because of the isolation caused by the event. Specific planning attention for the elderly
is an important consideration given the current aging of the American population.

Children under 14 are particularly vulnerable to disasters because of their young age and dependence on others
for basic necessities. Very young children may additionally be vulnerable to injury or sickness; this vulnerability
can be worsened during a natural disaster because they may not understand the measures that need to be
taken to protect themselves from hazards.

The overall age distribution for the planning area is illustrated in Figure 4-4. Based on U.S. Census 2014 data
estimates, 13.4 percent of the planning area’s population is 65 or older, compared with the state average of
11.4 percent. According to U.S. Census data, 29.2 percent of the over-65 population has disabilities of some
kind, and 6.5 percent have incomes below the poverty line. Children under the age of 18 account for 9.5 percent
of individuals who are below the poverty line. It is also estimated that 19.9 percent of the population is 14 or
younger, which varies slightly from the state’s average of 20.5 percent.

4.7.3 Race, Ethnicity and Language
Research shows that minorities are less likely to be involved in pre-disaster planning and experience higher
mortality rates during a disaster. Post-disaster recovery can be ineffective and is often characterized by
assertions of cultural insensitivity. Since higher proportions of ethnic minorities may live below the poverty line
than the majority population, poverty can compound vulnerability. According to the U.S. Census, the racial
composition of the planning area is predominantly white, at about 56 percent. The largest minority populations
are Asian at 26 percent, and other, non-identified races at approximately 8 percent. Figure 4-5 shows the racial
distribution in the planning area. Based on the U.S. Census ethnicity definitions, San Mateo County consists of
approximately 25-percent of individuals of Hispanic or Latino ethnicity (of any race) and approximately 75-
percent of non-Hispanic or Latino ethnicity.

The planning area has a 34.4-percent foreign-born population. Other than English (46 percent), the most
commonly spoken languages in the planning area are Spanish/Spanish Creole (20.2 percent) and Asian/Pacific
Island languages (18.4 percent). The census estimates 18.9 percent of the residents speak English “less than
very well.”
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Source: U.S. Census – American Community Survey 5-Year Estimates

FFIGURE 4-4. SANMATEO COUNTY AGE DISTRIBUTION

Source: U.S. Census – American Community Survey 5-Year Estimates

FIGURE 4-5. PLANNING AREA RACE DISTRIBUTION
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4.7.4 Persons with Disabilities or with Access and Functional Needs
The 2010 U.S. Census estimates that 54 million non-institutionalized Americans with disabilities or with access
and functional needs live in the U.S. This number equates to about one in five persons. This population is more
likely to have difficulty responding to a hazard event than the general population. Local government is the first
level of response to assist these individuals, and coordination of efforts to meet their access and functional
needs is paramount to life safety efforts. It is important for emergency managers to distinguish between
functional and medical needs to plan for incidents that require evacuation and sheltering. Knowing the
percentage of population with a disability will allow emergency management personnel and first responders
to have personnel available who can provide services needed by those with access and functional needs.

According to the U.S. Census 2014 estimates, persons with disabilities or others with access and functional
needs make up 12.3 percent of the total civilian non-institutionalized population of San Mateo County.

4.8 Economy
As discussed in the Federal Emergency Management Agency (FEMA) Local Mitigation Handbook, economic
resiliency drives recovery after a natural hazard event. An understanding of the major employers and economic
sectors in the County whose losses or inoperability would affect the community and its ability to receive from
a disaster is essential. The following provides information regarding multiple facets of the economy in San
Mateo County.

4.8.1 Income
In the United States, individual households are expected to use private resources to prepare for, respond to,
and recover from disasters to some extent. This expectation traditionally means that households living in
poverty are automatically disadvantaged when they confront hazards. Additionally, the poor typically occupy
more poorly built and inadequately maintained housing. Mobile or modular homes, for example, are more
susceptible to damage in earthquakes and floods than are other types of housing. Furthermore, residents
below the poverty level are less likely to have insurance to compensate for losses incurred from natural
disasters. As a result, residents below the poverty level have a great deal to lose during an event and are the
least prepared to deal with potential losses. The events following Hurricane Katrina in 2005 illustrated that
personal household economics significantly influence people’s decisions on evacuation. Individuals who cannot
afford gas for their cars will likely decide not to evacuate, for example.

Based on U.S. Census Bureau estimates, estimated per capita income in the planning area in 2014 was $47,198,
and the median household income was $91,421. It is estimated that about 18.5 percent of households receive
an income between $100,000 and $149,999 per year and 10.1 percent of household incomes are above
$150,000 annually. About 11 percent of the households in the planning area make less than $25,000 per year.
According to the U.S. Census Bureau, 4.7 percent of households and 7.6 percent of individuals had income that
fell below the poverty line. In 2004, Dr. Amy Glasmeier at the Massachusetts Institute of Technology (MIT)
developed a preliminary living wage calculator that estimates the hourly living wage needed to support
different types of families. These estimates take into consideration basic needs such as health, housing,
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transportation, and other necessities and interprets the living wage as a geographically specific hourly rate
required to acquire basic minimum necessities cost. Table 4-6 presents summary information from the MIT
Living Wage Calculator for 2014. Each hourly rate is adjusted per each working adult (MIT 2014). For the full
analysis, including a breakdown of typical expenses and typical annual salary based on occupational area,
please visit http://livingwage.mit.edu/counties/06081.

TTABLE 4-6. HOURLY LIVINGWAGE CALCULATION FOR SANMATEO COUNTY, CALIFORNIA (2014)

One Adult
One Adult + One

Child Two Adults
Two Adults + One

Child
Living Wage $14.37 $29.37 $11.30 $15.83

Poverty Wage $5.00 $7.00 $3.00 $4.00
Minimum Wage $9.00 $9.00 $9.00 $9.00

4.8.2 Industry, Businesses and Institutions
The technological boom of the mid-2000s continues to increase its presence within San Mateo County. Located
just north of Santa Clara County, parts of San Mateo County are located in the area known as “Silicon Valley.”
Facebook, one of the largest social media companies today, is located in Menlo Park in southern San Mateo
County. According to the January 2015 San Mateo County Economic and Industry Overview provided by the
San Mateo County Economic Development Association:

22 of the top 100 fastest growing private companies headquartered in Silicon Valley are located in
San Mateo County.
13 of the top 25 largest software companies in the Bay Area are headquartered in San Mateo
County.
12 of the top 25 venture capital funded biotech companies (total venture capital funding disclosed)
in the Bay Area have facilities in San Mateo County.
19 of the top 25 largest venture capital firms (ranked by revenue) in the Bay Area are located in San
Mateo County.
15 of the top 25 biotech patent recipients in the Bay Area have facilities in San Mateo County.
Seven of the top 25 largest digital entertainment companies in the Bay Area (based on number of
Bay Area employees) are headquartered in San Mateo County (SAMCEDA 2015).

While the presence of tech companies and startups is anticipated to increase into the next decade, the planning
area’s economy as of the 2010 US Census is strongly based in the education/healthcare/social assistance
services industry (21.6 percent), followed by the professional/scientific/management services and retail trade
industries. Information and agriculture/fishing/hunting/mining make up the smallest source of the local
economy, at less than 1 percent. Figure 4-6 shows the breakdown of industry types in the planning area.
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FFIGURE 4-6. INDUSTRY IN THE PLANNING AREA

4.8.3 Employment Trends and Occupations
Management/business/science/arts occupations dominate the percentage of jobs in the planning area with 45
percent. Sales/office occupations make up 22.4 percent and service occupations represent 18.7 percent of the
jobs in the planning area. Only about 7 percent of the employment in the planning area is in
production/transportation/moving occupations (see Figure 4-7).
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FFIGURE 4-7. OCCUPATIONS IN THE PLANNING AREA (BASED ONU.S. CENSUS 5-YEAR ESTIMATES: 2010-2014)

California state data lists the following as the largest employers in San Mateo County (EDD 2016):
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According to the American Community Survey, about 69 percent of the planning area’s population 16 and older
is in the labor force. Figure 4-8 compares unemployment trends from the State of California and San Mateo
County from 2004 through 2014. San Mateo County’s unemployment rate was at its lowest in 2006, at 3.7
percent, rose to 8.4 percent in 2010, and has since fallen back, to 4.2 percent, in 2014. The state unemployment
rate remained higher than the County’s throughout this period.

Source: California Employment Development Department, 2015

FFIGURE 4-8. STATE OF CALIFORNIA AND SANMATEO COUNTY UNEMPLOYMENT RATE

4.9 Future Trends in Development
An understanding of population and development trends can assist in planning for future development and
ensuring that appropriate mitigation, planning, and preparedness measures are in place to protect human
health and community infrastructure. The Disaster Mitigation Act (DMA) 2000 requires that communities
consider land use trends, which can alter the need for, and priority of, mitigation options over time. Land use
and development trends significantly affect exposure and vulnerability to various hazards. For example,
significant development in a hazard area increases the building stock and population exposed to that hazard.

New development that has occurred in the last 5 years within the County and potential future development in
the next 5 years, as identified by each jurisdiction, is addressed in the jurisdictional annexes located in Volume
II of this plan.
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4.10 Laws, Ordinances, and Programs
Existing laws, ordinances, and programs at the federal, state, and local levels can support or hinder hazard
mitigation initiatives identified in this plan. Hazard mitigation plans are required to include a review and
incorporation, if appropriate, of existing plans, studies, reports, and technical information as part of the
planning process, as stated in 44 CFR, Section 201.6(b)(3). Pertinent federal, state, and local laws are described
below.

4.10.1 Federal

Disaster Mitigation Act of 2000
The DMA 2000 is the current federal legislation addressing hazard mitigation planning. It emphasizes planning
for disasters before they occur. It specifically addresses planning at the local level, requiring plans to be in place
before Hazard Mitigation Grant Program funds can become available to communities. This plan is designed to
meet the requirements of DMA, improving eligibility for future hazard mitigation funds.

Endangered Species Act
The federal Endangered Species Act (ESA) was enacted in 1973 to conserve species facing depletion or
extinction and the ecosystems that support them. The act sets forth a process for determining which species
are threatened and endangered and requires the conservation of the critical habitat where those species live.
The ESA provides broad protection for species of fish, wildlife, and plants that are listed as threatened or
endangered. Provisions are made for listing species, as well as for recovery plans and designation of critical
habitat for listed species. The ESA outlines procedures for federal agencies to follow when they take actions
that may jeopardize listed species and contains exceptions and exemptions. It is the enabling legislation for the
Convention on International Trade in Endangered Species of Wild Fauna and Flora. Criminal and civil penalties
are provided for violations of the ESA and the Convention.

Federal agencies must seek to conserve endangered and threatened species and use their authorities in
furtherance of the ESA’s purposes. The ESA defines three fundamental terms:

Endangered means that a species of fish, animal, or plant is “in danger of extinction throughout all or
a significant portion of its range.” (For salmon and other vertebrate species, this category may
include subspecies and distinct population segments.)
Threatened means that a species “is likely to become endangered within the foreseeable future.”
Regulations may be less restrictive for threatened species than for endangered species.
Critical habitat means “specific geographical areas that are essential for the conservation and
management of a listed species, whether occupied by the species or not.”

Five sections of the ESA are of critical importance to understanding it:

Section 4: Listing of a Species—The National Oceanic and Atmospheric Administration Fisheries
Service (NOAA Fisheries) is responsible for listing marine species; the U.S. Fish and Wildlife Service is
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responsible for listing terrestrial and freshwater aquatic species. The agencies may initiate reviews
for listings, or citizens may petition for them. A listing must be made “solely on the basis of the best
scientific and commercial data available.” After a listing has been proposed, agencies receive
comment and conduct further scientific reviews for 12 to 18 months, after which they must decide if
the listing is warranted. Economic impacts cannot be considered in this decision, but it may include
an evaluation of the adequacy of local and state protections. Critical habitat for the species may be
designated at the time of listing.
Section 7: Consultation—Federal agencies must ensure that any action they authorize, fund, or carry
out is not likely to jeopardize the continued existence of a listed or proposed species or adversely
modify its critical habitat. This limitation includes private and public actions that require a federal
permit. Once a final listing is made, non-federal actions are subject to the same review, termed a
“consultation.” If the listing agency finds that an action will “take” a species, it must propose
mitigations or “reasonable and prudent” alternatives to the action; if the proponent rejects these,
the action cannot proceed.
Section 9: Prohibition of Take—It is unlawful to “take” an endangered species, including killing or
injuring it or modifying its habitat in a way that interferes with essential behavioral patterns,
including breeding, feeding, or sheltering.
Section 10: Permitted Take—Through voluntary agreements with the federal government that
provide protections to an endangered species, a non-federal applicant may commit a take that
would otherwise be prohibited as long as it is incidental to an otherwise lawful activity (such as
developing land or building a road). These agreements often take the form of a “Habitat
Conservation Plan.”
Section 11: Citizen Lawsuits—Civil actions initiated by any citizen can require the listing agency to
enforce the ESA’s prohibition of taking or to meet the requirements of the consultation process.

The Clean Water Act
The federal Clean Water Act (CWA) employs regulatory and non-regulatory tools to reduce direct pollutant
discharges into waterways, finance municipal wastewater treatment facilities, and manage polluted runoff.
These tools are employed to achieve the broader goal of restoring and maintaining the chemical, physical, and
biological integrity of the nation’s surface waters so that they can support “the protection and propagation of
fish, shellfish, and wildlife and recreation in and on the water.”

Evolution of CWA programs over the last decade has included a shift from a program-by-program, source-by-
source, and pollutant-by-pollutant approach to more holistic watershed-based strategies. Under the
watershed approach, equal emphasis is placed on protecting healthy waters and restoring impaired ones. A
full array of issues are addressed, not just those subject to CWA regulatory authority. Involvement of
stakeholder groups in development and implementation of strategies for achieving and maintaining water
quality and other environmental goals is a hallmark of this approach.
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National Flood Insurance Program
The National Flood Insurance Program (NFIP) provides federally backed flood insurance in exchange for
communities enacting floodplain regulations. Participation and good standing under NFIP are prerequisites to
grant funding eligibility under the Robert T. Stafford Act. San Mateo County and multiple jurisdictions
participate in the NFIP and has adopted regulations that meet the NFIP requirements. At the time of the
preparation of this plan, all participating jurisdictions within San Mateo County were in good standing with
NFIP requirements.

Coastal Zone Management Act
The national Coastal Zone Management Act requires federal agencies to conduct their planning, management,
development, and regulatory activities in a manner consistent to the maximum extent practicable with the
policies of state Coastal Zone Management (CZM) programs. State CZM lead agencies have the authority to
review federal actions for consistency with their federally approved CZM programs. In California, the California
Coastal Commission, the Bay Conservation and Development Commission, and the California Coastal
Conservancy are the three CZM agencies empowered to conduct federal consistency reviews. The
informational and procedural requirements for CZM federal consistency reviews are prescribed by federal
regulations (15 CFR 930).

National Incident Management System
The National Incident Management System (NIMS) is a systematic approach for government, nongovernmental
organizations, and the private sector to work together to manage incidents involving hazards. The NIMS
provides a flexible but standardized set of incident management practices. Incidents typically begin and end
locally, and they are managed at the lowest possible geographical, organizational, and jurisdictional level. In
other instances, success depends on the involvement of multiple jurisdictions, levels of government, functional
agencies, and emergency-responder disciplines. These instances necessitate coordination across this spectrum
of organizations. Communities using NIMS follow a comprehensive national approach that improves the
effectiveness of emergency management and response personnel across the full spectrum of potential hazards
(including natural hazards, terrorist activities, and other human-caused disasters) regardless of size or
complexity.

Americans with Disabilities Act and Amendments
The Americans with Disabilities Act (ADA) seeks to prevent discrimination against people with disabilities in
employment, transportation, public accommodation, communications, and government activities. The most
recent amendments became effective in January 2009 (P.L. 110-325). Title II of the ADA deals with compliance
with the act in emergency management and disaster-related programs, services, and activities. It applies to
state and local governments as well as third parties, including religious entities and private nonprofit
organizations.

The ADA has implications for sheltering requirements and public notifications. During an emergency alert,
officials must use a combination of warning methods to ensure that all residents have any necessary
information. Those with hearing impairments may not hear radio, television, sirens, or other audible alerts,
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while those with visual impairments may not see flashing lights or visual alerts. Two stand-alone technical
documents have been issued for shelter operators to meet the needs of people with disabilities. These
documents address physical accessibility as well as medical needs and service animals.

The ADA also intersects with disaster preparedness programs in regards to transportation, social services,
temporary housing, and rebuilding. Persons with disabilities may require additional assistance in evacuation
and transit (such as vehicles with wheelchair lifts or paratransit buses). Evacuation and other response plans
should address the unique needs of residents. Local governments may be interested in implementing a special-
needs registry to identify the home addresses, contact information, and needs for residents who may require
more assistance.

4.10.2 State

Alquist-Priolo Earthquake Fault Zoning Act
The Alquist-Priolo Earthquake Fault Zoning Act was enacted in 1972 to mitigate the hazard of surface faulting
to structures for human occupancy. The Alquist-Priolo Earthquake Fault Zoning Act's main purpose is to prevent
construction of buildings used for human occupancy on the surface trace of active faults. Before a new project
is permitted, cities and counties require a geologic investigation to demonstrate that proposed buildings will
not be constructed on active faults. The act addresses only the hazard of surface fault rupture and is not
directed toward other earthquake hazards, such as liquefaction or seismically induced landslides. The law
requires the State of California Geologist to establish regulatory zones around the surface traces of active faults
and to issue appropriate maps. The maps are distributed to all affected cities, counties, and state agencies for
their use in planning and controlling new or renewed construction. Local agencies must regulate most
development projects within the zones. Projects include all land divisions and most structures for human
occupancy.

California General Planning Law
California state law requires that every county and city prepare and adopt a comprehensive long-range plan to
serve as a guide for community development. The general plan expresses the community’s goals, visions, and
policies relative to future land uses, both public and private. The general plan is mandated and prescribed by
state law (Cal. Gov. Code §65300 et seq.), and forms the basis for most local government land use decision-
making.

The plan must consist of an integrated and internally consistent set of goals, policies, and implementation
measures. In addition, the plan must focus on issues of the greatest concern to the community and be written
in a clear and concise manner. City and county actions, such as those relating to land use allocations,
annexations, zoning, subdivision and design review, redevelopment, and capital improvements, must be
consistent with the plan.

California Environmental Quality Act
The California Environmental Quality Act (CEQA) was passed in 1970, shortly after the federal government
enacted the National Environmental Policy Act, to institute a statewide policy of environmental protection.
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CEQA requires state and local agencies in California to follow a protocol of analysis and public disclosure of the
potential environmental impacts of development projects. CEQA makes environmental protection a
mandatory part of every California state and local agency’s decision making process.

CEQA establishes a statewide environmental policy and mandates actions all state and local agencies must take
to advance the policy. Jurisdictions conduct analysis of the project to determine if there are potentially
significant environmental impacts, identify mitigation measures, and possible project alternatives by preparing
environmental reports for projects that requires CEQA review. This environmental review is required before
an agency takes action on any policy, program, or project.

The County and the unincorporated areas have sought exemption from CEQA for the Hazard Mitigation Plan
based on four different sections of the CEQA Guidelines:

Section 15183(d): “The project is consistent with…a general plan of a local agency, and an EIR was
certified by the lead agency for the...general plan.”
Section 15262: “A project involving only feasibility or planning studies for possible future actions which
the agency, board or commission has not approved, adopted, or funded does not require the
preparation of an EIR or negative declaration but does require consideration of environmental factors.
This section does not apply to the adoption of a plan that will have a legally binding effect on later
activities.”
Section 15306: “(Categorical Exemption) Class 6 consists of basic data collection, research,
experimental management, and resource evaluation activities which do not result in a serious or major
disturbance to an environmental resource. These may be strictly for information gathering purposes,
or as part of a study leading to an action which a public agency has not yet approved, adopted or
funded.”
Section 15601(b)(3): "...CEQA applies only to projects which have the potential for causing a significant
effect on the environment. Where it can be seen with certainty that there is no possibility that the
activity in question may have a significant effect on the environment, the activity is not subject to
CEQA."

Planning partners may seek exemption at their discretion.

California Coastal Act of 1976
The California Coastal Act of 1976 recognized California’s coasts as an important natural resource that required
permanent protection. The act permanently established the California Coastal Commission and included
specific polies that address such issues and shoreline public access and development design. The act also
allowed for the development of Local Coastal Programs by coastal communities regarding coastal development
and regulatory oversight. . These programs delineate the rules, regulations, and permitting processes for
development along coastal areas for each jurisdiction. Each Local Coastal Program is reviewed and certified by
the California Coastal Commission.
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AB 162: Flood Planning, Chapter 369, Statutes of 2007
This California State Assembly Bill passed in 2007 requires cities and counties to address flood-related matters
in the land use, conservation, and safety and housing elements of their general plans. The land use element
must identify and annually review the areas covered by the general plan that are subject to flooding as
identified in floodplain mapping by either FEMA or the Department of Water Resources (DWR). During the
next revision of the housing element on or after January 1, 2009, the conservation element of the general plan
must identify rivers, creeks, streams, flood corridors, riparian habitat, and land that may accommodate
floodwater for groundwater recharge and stormwater management. The safety element must identify
information regarding flood hazards, including:

Flood hazard zones
Maps published by FEMA, DWR, the U.S. Army Corps of Engineers, the Central Valley Flood
Protection Board, and the Governor’s Office of Emergency Services (OES)
Historical data on flooding
Existing and planned development in flood hazard zones.

The general plan must establish goals, policies and objectives to protect from unreasonable flooding risks,
including:

Avoiding or minimizing the risks of flooding new development
Evaluating whether new development should be located in flood hazard zones
Identifying construction methods to minimize damage.

AB 162 establishes goals, policies and objectives to protect from unreasonable flooding risks. It establishes
procedures for the determination of available land suitable for urban development, which may exclude lands
where FEMA or DWR has concluded that the flood management infrastructure is not adequate to avoid the
risk of flooding.

AB 2140: General Plans: Safety Element, Chapter 739, Statutes of 2006
This bill provides that the state may allow for more than 75 percent of public assistance funding under the
California Disaster Assistance Act only if the local agency is in a jurisdiction that has adopted a local hazard
mitigation plan (LHMP) as part of the safety element of its General Plan. The LHMP needs to include elements
specified in this legislation. In addition, this bill requires CAL OES to give preference for federal mitigation
funding to cities and counties that have adopted LHMPs. The intent of the bill is to encourage cities and
counties to create and adopt hazard mitigation plans.

AB 70: Flood Liability, Chapter Number 367, Statutes of 2007
This bill provides that a city or county may be required to contribute a fair and reasonable share to compensate
for 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 new development in a previously undeveloped area that is
protected by a state flood control project, unless the city or county meets specified requirements.
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AB 32: The California Global Warming Solutions Act
This bill addresses greenhouse gas emissions. It identifies the following potential adverse impacts of global
warming:

“… the exacerbation of air quality problems, a reduction in the quality and supply of
water to the state from the Sierra snowpack, a rise in sea levels resulting in the
displacement of thousands of coastal businesses and residences, damage to marine
ecosystems and the natural environment, and an increase in the incidences of infectious
diseases, asthma, and other human health-related problems.”

AB 32 establishes a state goal of reducing greenhouse gas emissions to 1990 levels by 2020 (a reduction of
approximately 25 percent from forecast emission levels), with further reductions to follow. The law requires
the state Air Resources Board to do the following:

Establish a program to track and report greenhouse gas emissions.
Approve a scoping plan for achieving the maximum technologically feasible and cost-effective
reductions from sources of greenhouse gas emissions.
Adopt early reduction measures to begin moving forward.
Adopt, implement and enforce regulations—including market mechanisms such as “cap and-trade”
programs—to ensure that the required reductions occur.

The Air Resources Board recently adopted a statewide greenhouse gas emissions limit and an emissions
inventory, along with requirements to measure, track, and report greenhouse gas emissions by the industries
it determined to be significant sources of greenhouse gas emissions.

Senate Bill 97
Senate Bill 97, enacted in 2007, amends CEQA to clearly establish that greenhouse gas emissions and the effects
of greenhouse gas emissions are appropriate subjects for CEQA analysis. It directs the Governor’s Office of
Planning and Research to develop draft CEQA guidelines for the mitigation of greenhouse gas emissions or
their effects by July 1, 2009, and directs the California Natural Resources Agency to certify and adopt the CEQA
Guidelines by January 1, 2010.

Senate Bill 1241: General Plans: Safety Element – Fire Hazard Impacts
In 2012, Senate Bill 1241 was enacted, requiring that all future General Plans address fire risk in state
responsibility areas and very high fire hazard severity zones in their safety element. In addition, the bill requires
cities and counties to make certain findings regarding available fire protection and suppression services before
approving a tentative map or parcel map.

Senate Bill 379: General Plans: Safety Element – Climate Adaptation
Senate Bill 379 builds on the flood planning inclusions into the safety and housing elements and the hazard
mitigation planning safety element inclusions in General Plans outlined in AB 162 and AB 2140. SB 379
specifically focuses on a new requirement that cities and counties include climate adaptation and resiliency
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strategies in the safety element of their General Plans beginning January 1, 2017. In addition, this bill requires
general plans to include a set of goals, policies, and objectives, and specified implementation measures based
on the conclusions drawn from climate adaptation research and recommendations.

California State Building Code
California Code of Regulations Title 24 (CCR Title 24), also known as the California Building Standards Code, is
a compilation of building standards from three sources:

Building standards that have been adopted by state agencies without change from building
standards contained in national model codes
Building standards that have been adopted and adapted from the national model code standards to
meet California conditions
Building standards authorized by the California legislature that constitute extensive additions not
covered by the model codes adopted to address particular California concerns.

The state Building Standards Commission is authorized by California Building Standards Law (Health and Safety
Code Sections 18901 through 18949.6) to administer the processes related to the adoption, approval,
publication, and implementation of California’s building codes. These building codes serve as the basis for the
design and construction of buildings in California. The national model code standards adopted into Title 24
apply to all occupancies in California, except for modifications adopted by state agencies and local governing
bodies. Since 1989, the Building Standards Commission has published new editions of Title 24 every 3 years.

Standardized Emergency Management System
CCR Title 19 establishes the Standardized Emergency Management System (SEMS) to standardize the response
to emergencies involving multiple jurisdictions. SEMS is intended to be flexible and adaptable to the needs of
all emergency responders in California. It requires emergency response agencies to use basic principles and
components of emergency management. Local governments must use SEMS by December 1, 1996, to be
eligible for state funding of response-related personnel costs under CCR Title 19 (Sections 2920, 2925 and
2930).The roles and responsibilities of Individual agencies contained in existing laws or the state emergency
plan are not superseded by these regulations.

California State Hazard Mitigation Plan
Under the DMA, California must adopt a federally approved state multi-hazard mitigation plan to be eligible
for certain disaster assistance and mitigation funding. The intent of the California State Hazard Mitigation Plan
is to reduce or prevent injury and damage from hazards in the state through the following:

Documenting statewide hazard mitigation planning in California
Describing strategies and priorities for future mitigation activities
Facilitating the integration of local and tribal hazard mitigation planning activities into statewide
efforts
Meeting state and federal statutory and regulatory requirements.
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The plan is an annex to the State Emergency Plan, and it identifies past and present mitigation activities, current
policies and programs, and mitigation strategies for the future. It also establishes hazard mitigation goals and
objectives. The plan will be reviewed and updated annually to reflect changing conditions and new information,
especially information on local planning activities.

Governor’s Executive Order S-13-08
Governor’s Executive Order S-13-08 enhances the state’s management of climate impacts from sea level rise,
increased temperatures, shifting precipitation and extreme weather events. There are four key actions in the
executive order:

Initiate California’s first statewide climate change adaptation strategy to assess expected climate
change impacts, identify where California is most vulnerable, and recommend adaptation policies by
early 2009. This effort will improve coordination within state government so that better planning can
more effectively address climate impacts on human health, the environment, the state’s water
supply and the economy.
Request that the National Academy of Science establish an expert panel to report on sea level rise
impacts in California, to inform state planning and development efforts.
Issue interim guidance to state agencies for how to plan for sea level rise in designated coastal and
floodplain areas for new projects.
Initiate a report on critical infrastructure projects vulnerable to sea level rise.

4.10.3 Local
Plans, reports, and other technical information were identified and provided directly by the County,
participating jurisdictions, and numerous stakeholders involved in the planning effort, as well as through
independent research by the planning consultant. Relevant documents, including plans, reports, and
ordinances were reviewed to identify:

Existing jurisdictional capabilities;
Needs and opportunities to develop or enhance capabilities, which may be identified within the local
mitigation strategies;
Mitigation-related goals or objectives, considered during the development of the overall Goals and
Objectives;
Proposed, in-progress, or potential mitigation projects, actions and initiatives to be incorporated into
the updated jurisdictional mitigation strategies.

The following local regulations, codes, ordinances and plans were reviewed during this plan process in an effort
to develop mitigation planning goals, objectives, and mitigation strategies that are consistent across local and
regional planning and regulatory mechanisms; and thus develop complementary and mutually supportive
plans, including:

General Plans
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o Housing Element
o Safety Element

Building Codes
Zoning and Subdivision Ordinances
NFIP Flood Damage Prevention Ordinances
Stormwater Management Plans
Emergency Management and Response Plans
Land Use and Open Space Plans
Climate Action Plans

Capability Assessment
All participating jurisdictions — including San Mateo County on behalf of the unincorporated areas,
incorporated municipalities, and special districts — compiled an inventory and analysis of existing authorities
and capabilities called a “capability assessment.” A capability assessment creates an inventory of an agency’s
mission, programs, and policies, and evaluates its capacity to carry them out. These evaluations include
assessments on legal and regulatory capabilities, fiscal capabilities, and administrative and technical
capabilities. Additionally, information on NFIP compliance, classifications under various community mitigation
programs, and information about public education and outreach capabilities were collected in order to develop
a more complete picture of overall capability throughout the planning area. Specific capability assessments for
each participating jurisdiction are available in the individual jurisdictional annexes located in Volume II of this
plan.

Legal and Regulatory Capabilities
Jurisdictions have the ability to develop policies and programs and to implement rules and regulations to
protect and serve residents. Local policies are typically identified in a variety of community plans, implemented
via a local ordinance, and enforced through a governmental body.

Jurisdictions regulate land use through the adoption and enforcement of zoning, subdivision and land
development ordinances, building codes, building permit ordinances, floodplain, and stormwater management
ordinances. When effectively prepared and administered, these regulations can lead to hazard mitigation.

Fiscal Capabilities
Assessing a jurisdiction’s fiscal capability provides local governance with an understanding of the ability to fulfill
the financial needs associated with hazard mitigation projects. This assessment identifies both outside
resources, such as grant-funding eligibility, and local jurisdictional authority to generate internal financial
capability, such as through impact fees.

Administrative and Technical Capabilities
Legal, regulatory, and fiscal capabilities are needed to provide the backbone for successfully developing a
mitigation strategy, however, without appropriate personnel, the strategy may not be implemented. The
Administrative and Technical Capability focuses on the availability of personnel resources responsible for
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implementing multiple facets of hazard mitigation. These personnel resources include technical experts, such
as engineers and scientists, as well as personnel capabilities that may be found in multiple departments, such
as grant writers.

NFIP Compliance
Flooding is the #1 natural hazard in the United States and, with the promulgation of recent federal regulation,
homeowners throughout the country are experiencing increasingly high flood insurance premiums. In addition,
community participation in the NFIP opens up additional opportunity for grant funding associated specifically
with flooding issues. Assessment of the jurisdiction’s current NFIP status and compliance provides planners
with a greater understanding of the successful implementation of local flood management program and
opportunities for improvement that directly affect residents and available grant funding opportunities for
hazard mitigation.

Public Outreach Capability
As part of a whole community approach, regular engagement with the public on issues regarding hazard
mitigation provides a jurisdiction with the opportunity to directly interface with community members.
Assessing this outreach and education capability illustrates the connection between the government and
community members which opens a two-way dialogue that will ideally result in a more resilient community
based on education and public engagement.

Other Programs
Other programs, such as the Community Rating System, Storm Ready, and Firewise, enhance a jurisdiction’s
ability to mitigate, prepare, and respond to natural hazards. These programs indicate a jurisdiction’s desire to
go beyond minimum requirements set forth by local, state, and federal regulations for the purpose of creating
a more resilient community. These programs complement each other by focusing on communication,
mitigation, and community preparedness to save lives and minimize the impact of natural hazards on a
community.
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Identified Hazards of Concern and Risk

Assessment Methodology
Risk assessment is the process of measuring the potential loss of life, personal injury, economic injury, and
property damage resulting from identified hazards. It allows emergency management personnel to establish
early response priorities by identifying potential hazards and vulnerable assets. The process focuses on the
following elements:

Hazard identification—Use all available information to determine what types of hazards may affect a
jurisdiction, how often they can occur, and their potential severity.
Vulnerability identification—Assess the impact of hazard events on the people, property,
environment, economy and lands of the region.
Cost evaluation—Estimate the cost of potential damage or cost that can be avoided by mitigation.

The risk assessment for this hazard mitigation plan update evaluates the risk of natural hazards prevalent in
the planning area and meets requirements of the Disaster Mitigation Act (DMA) (44 Code of Federal
Regulations [CFR], Section 201.6(c)(2)).

Specific information regarding the location and individual analysis on personal, governmental, and critical
infrastructure analyzed during the risk assessment process is provided in aggregate to protect individual privacy
and the safety of critical facilities.

1.1 Identified Hazards of Concern
The Steering Committee considered the full range of natural hazards that could affect the planning area and
then listed hazards that present the greatest concern. The process incorporated a review of state and local
hazard planning documents as well as information on the frequency of, magnitude of, and costs associated
with hazards that have strike or could affect the planning area. Anecdotal information regarding natural
hazards and the perceived vulnerability of the planning area’s assets to them was also used. Based on the
review, this plan addresses the following hazards of concern. (Hazards were profiled in alphabetical order;
therefore, the listing of the hazard has no relevance to the hazard’s severity or level of concern.)

Climate Change
Dam failure
Drought
Earthquake
Flood
Landslide
Severe Weather
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Tsunami
Wildfire

In addition to the natural hazards listed above, San Mateo County decided to address additional human-caused
hazards to develop a comprehensive and regional approach to hazard mitigation in the County. These human-
caused hazards, with the exception of dam failure, are presented in Section 2, Chapter 11. These human-
caused hazards are further categorized into man-made and technological hazards. Human-caused hazards are
characterized by intentional acts for the purpose of disruption, whether fiscal, social, or other. Human-caused
hazards addressed in this plan include the following:

Terrorism
Cyber Threats

Technological hazards are characterized by an assumed unintentional failure of a human-made mechanism or
structure. Technological hazards addressed in this plan include the following:

Hazardous Materials Release
Pipeline and Tank Failure
Aircraft incidents

As lessons learned from the 2016 process, the Steering Committee recommended additional hazards for
consideration in future planning efforts. These include a standalone chapter for Coastal Hazards (included in
the Severe Weather chapter of this plan) and health hazards.

1.2 Risk Assessment Tools
1.2.1 Mapping
National, state, and county databases were reviewed to locate available spatially based data relevant to this
planning effort. Maps were produced using geographic information system (GIS) software to show the spatial
extent and location of hazards identified when such datasets were available. These maps are included in the
hazard profile chapters of this document.

1.2.2 HAZUS-MH

Overview
In 1997, the Federal Emergency Management Agency (FEMA) developed the standardized Hazards U.S.
(HAZUS) model to estimate losses caused by earthquakes and identify areas that face the highest risk and
potential for loss. HAZUS was later expanded into a multi-hazard methodology, HAZUS-MH, with new models
for estimating potential losses from hurricanes and floods.

HAZUS-MH is a GIS-based software program used to support risk assessments, mitigation planning, and
emergency planning and response. It provides a wide range of inventory data, such as demographics, building
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stock, critical facility, transportation and utility lifeline, and multiple models to estimate potential losses from
natural disasters. The program maps and displays hazard data and the results of damage and economic loss
estimates for buildings and infrastructure. Its advantages include the following:

Provides a consistent methodology for assessing risk across geographic and political entities.
Provides a way to save data so that they can readily be updated as population, inventory, and other
factors change and as mitigation planning efforts evolve.
Facilitates review of mitigation plans because it helps to ensure that FEMA methodologies are
incorporated.
Supports grant applications by calculating benefits using FEMA definitions and terminology.
Produces hazard data and loss estimates that can be used in communication with local stakeholders.
Is administered by the local government and can be used to manage and update a hazard mitigation
plan throughout its implementation.

Levels of Detail for Evaluation
HAZUS-MH provides default data for inventory, vulnerability, and hazards; these default data can be
supplemented with local data to provide a more refined analysis. The model can carry out three levels of
analysis, depending on the format and level of detail of information about the planning area:

Level 1—All of the information needed to produce an estimate of losses is included in the software’s
default data. These data are derived from national databases and describe in general terms the
characteristic parameters of the planning area.
Level 2—More accurate estimates of losses require more detailed information about the planning
area. To produce Level 2 estimates of losses, detailed information is required about local geology,
hydrology, hydraulics, and building inventory, as well as data about utilities and critical facilities. This
information is needed in a GIS format.
Level 3—This level of analysis generates the most accurate estimate of losses. It requires detailed
engineering and geotechnical information to customize it for the planning area.

1.3 Overall Risk Assessment Approach
The risk assessments in Section 2, Chapters 2 through 11 describe the risks associated with each hazard of
concern identified. Each chapter describes the hazard, the planning area’s vulnerabilities, and probable event
scenarios. The following steps were used to define the risk of each hazard:

Identify and profile each hazard—The following information is given for each hazard:
o Geographic areas most affected by the hazard
o Event frequency estimates
o Severity estimates
o Warning time likely to be available for response.
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Determine exposure to each hazard—Exposure was assessed by overlaying hazard maps with an
inventory of structures, facilities, and systems to decide which of them would be exposed to each
hazard.
Assess the vulnerability of exposed facilities—Vulnerability of exposed structures and infrastructure
was evaluated by interpreting the probability of occurrence of each event and assessing structures,
facilities, and systems that are exposed to each hazard. Tools such as GIS and FEMA’s hazard-
modeling program HAZUS-MH were used for this assessment for the flood, earthquake, and tsunami
hazards. Outputs similar to those from HAZUS-MH were generated for other hazards, using maps
generated through GIS.

1.3.1 Dam Failure, Earthquake, and Flood
The following hazards were evaluated using HAZUS-MH:

Flood—A Level 2 user-defined analysis was performed for general building stock in flood zones and
for critical facilities and infrastructure. Current flood mapping for the planning area was used to
delineate flood hazard areas and estimate potential losses from the 100- and 10-year flood events.
To estimate damage that would result from a flood, HAZUS-MH uses pre-defined relationships
between flood depth at a structure and resulting damage, with damage given as a percent of total
replacement value. Curves defining these relationships have been developed for damage to
structures and for damage to typical contents within a structure. By inputting flood depth data and
known property replacement cost values, dollar-value estimates of damage were generated.
Tsunami—A Level 2 analysis was run using the flood methodology described above.
Earthquake—A Level 2 analysis was performed to assess earthquake exposure and vulnerability for
two scenario events and two probabilistic events:

o A Magnitude-7.8 event on the San Andreas Fault with an epicenter approximately 138 miles
northwest of the City of San Mateo.

o A Magnitude-7.5 event on the San Gregorio Fault with an epicenter approximately 85 miles
south southeast of the City of San Mateo.

o The standard HAZUS-MH 100- and 500-year probabilistic events

1.3.2 Dam Failure, Landslide, Sea Level Rise, Severe Weather, and Wildfire
Historical datasets were not adequate to model future losses for most of the hazards of concern. However,
areas and inventory susceptible to some of the hazards of concern were mapped by other means and exposure
was evaluated. A qualitative analysis was conducted for other hazards using the best available data and
professional judgment.
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1.3.3 Drought
The risk assessment methodologies used for this plan focus on damage to structures. The risk assessment for
drought was more limited and qualitative than the assessment for the other hazards of concern because
drought does not affect structures.

1.4 Sources of Data Used in HAZUS-MH Modeling
1.4.1 Building and Cost Data
Replacement cost values and detailed structure information derived from parcel and tax assessor data
provided by San Mateo County were loaded into HAZUS-MH. When available, an updated inventory was used
in place of the HAZUS-MH defaults for critical facilities and infrastructure.

Replacement cost is the cost to replace the entire structure with one of equal quality and utility. Replacement
cost is based on industry-standard cost-estimation models published in RSMeans Square Foot Costs (RS Means,
2015). It is calculated using the RS Means square foot cost for a structure, which is based on the HAZUS-MH
occupancy class (multi-family residential or commercial retail trade), multiplied by the square footage of the
structure from the tax assessor data. The construction class and number of stories for single-family residential
also factor into determining the square foot costs.

1.4.2 HAZUS-MH Data Inputs
The following hazard datasets were used for the HAZUS-MH Level 2 analysis conducted for the risk assessment:

Flood—The effective Digital Flood Insurance Rate Map (DFIRM) for the planning area was used to
delineate flood hazard areas and estimate potential losses from the 100-year and 10-year flood
events. Using the DFIRM floodplain boundaries and base flood elevation information, and the
County’s 5-foot digital elevation model (DEM) data, flood depth grids were generated and integrated
into the HAZUS-MH model.
Tsunami—Tsunami area data, provided by the Association of Bay Area Governments (ABAG), and the
County’s 5-foot DEM were used to develop depth grids that were integrated into the HAZUS-MH
model.
Earthquake—Earthquake shake maps and probabilistic data prepared by the U.S. Geological Survey
(USGS) were used for the analysis of this hazard. A National Earthquake Hazard Reduction Program
(NEHRP) soils map from the California Department of Conservation and ABAG’s liquefaction
susceptibility data were also integrated into the HAZUS-MH model.

1.4.3 Other Local Hazard Data
Locally relevant information on hazards was gathered from a variety of sources. Frequency and severity
indicators include past events and the expert opinions of geologists, emergency management specialists, and
others. Data sources for specific hazards were as follows:
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Dam Failure—Dam inundation area data for Bear Gulch, Emerald Lake, Felt Lake, Laurel Creek, Lower
Crystal Spring, Pilarcitos, Ricky Dam, San Andreas, and Searsville provided by the County.
Landslide—USGS rainfall induced landslides data were provided by ABAG. Areas categorized as
“mostly a landslide area” were used in the exposure analysis.
Sea Level Rise—Sea level rise data were provided by ABAG and NOAA through the County of San
Mateo. The 6 feet above current Mean Higher High Water level of sea rise was used for the
exposure analysis.
Severe Storm—No GIS format severe storm area datasets were identified for San Mateo County.
Wildfire—Fire severity data was acquired from California Department of Forestry and Fire Protection
(CAL FIRE).

1.4.4 Data Source Summary
Table 1-1 summarizes the data sources used for the risk assessment for this project.

TTABLE 1-1. HAZUS-MHMODEL DATA DOCUMENTATION

Data Source Date Format
Property parcel data San Mateo County 2015 Digital (GIS) format

Building information such as area,
occupancy, date of construction, and

stories

San Mateo County 2016 Digital (tabular) format

Building replacement cost RS Means 2015 Paper format. Updated RS
Means values

Population data HAZUS-MH 2010 Digital (GIS and tabular) format
Flood hazard data FEMA 2015 Digital (GIS) format

Tsunami ABAG (State of California) 2009 Digital (GIS) format
Earthquake shake maps USGS Earthquake Hazards

Program website
2012 Digital (GIS) format

Liquefaction susceptibility ABAG (USGS) 2006
NEHRP Soils California Department of

Conservation
2008 Digital (GIS) format

Dam inundation areas San Mateo County Unknown Digital (GIS) format
Landslide ABAG (USGS) 1997 Digital (GIS) format

Seal Level Rise ABAG (NOAA) 2012 Digital (GIS) format
Wildfire CAL FIRE 2008 Digital (GIS) format

Digital Elevation Model San Mateo County 2006 Digital (GIS) format
Critical Facilities and Assets

EOCs, police stations, airports, bus
facilities, port facilities,

communications facilities, electric
power facilities

FEMA Hazus-MH version
2.2 Default Critical

Facilities Data

2015 Digital (GIS) format
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TTABLE 1-1. HAZUS-MHMODEL DATA DOCUMENTATION

Data Source Date Format
Landmarks (includes fire stations,

medical care facilities, police stations,
schools, military facilities, ferry

facilities, public facilities, government
facilities)

San Mateo County 2015 Digital (GIS) format

San Mateo County critical facilities
information (includes fire stations,

schools, potable water facilities,
wastewater facilities)

San Mateo County 2016 Digital (spreadsheet) format

Dams San Mateo County TBD Digital (GIS) format
Toxic Release Inventory facilities

(includes hazardous material facilities)
Environmental Protection

Agency (EPA)
2016 Digital (GIS) format

State and local bridges (includes
highway bridges, light rail bridges, rail

bridges)

California Department of
Transportation (Caltrans)

2015 Digital (GIS) format

BART stations San Mateo County 2015 Digital (GIS) format
Rail stations California Department of

Transportation (Caltrans)
2013 Digital (GIS) format

San Mateo County GIS data (includes
electric power facilities, potable water

facilities, wastewater facilities)

ArcGIS Online 2016 Digital (GIS) format

Critical facilities information provided
by Colma, San Carlos, and Redwood

City

Colma, San Carlos,
Redwood City

2016 Digital (spreadsheet) format

1.5 Limitations
Loss estimates, exposure assessments, and hazard-specific vulnerability evaluations rely on the best available
data and methodologies. Uncertainties are inherent in any loss estimation methodology and arise in part from
incomplete scientific knowledge concerning natural hazards and their effects on the built environment.
Uncertainties also result from the following:

Approximations and simplifications necessary to conduct a study
Incomplete or outdated inventory, demographic or economic parameter data
The unique nature, geographic extent, and severity of each hazard
Mitigation measures already employed
The amount of advance notice residents have to prepare for a specific hazard event.
Specific to sea level rise, there currently exists no standardized model for assessing sea level rise
impacts. Different models will provide different results. Additionally, most sea level rise models do
not take into account factors such as storm surge and tides. Future sea level rise models may include
these additional factors, however, such modelling exceeds the purpose and scope as well as
modeling capabilities of this plan.
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These factors can affect loss estimates by a factor of two or more. Therefore, potential exposure and loss
estimates are approximate and should be used only to understand relative risk. Over the long term, San Mateo
County will collect additional data to assist in estimating potential losses associated with other hazards.
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2.1 California Senate Bill No. 379
Senate Bill 379, enacted October 8, 2015, requires that local hazard mitigation plans adopted on or after
January 1, 2017, consider advice provided in the Office of Planning and Research’s General Plan Guidelines and
include all of the following:

A vulnerability assessment that identifies the risks that climate change poses to the local jurisdiction
and the geographic areas at risk from climate change impacts, including but not limited to flood and
fire hazards. Information available from federal, state, regional, and local agencies should be used in
development of this assessment, including:
The Internet-based Cal-Adapt tool.
The most recent version of the California Adaptation Planning Guide.
Local agencies on the types of assets, resources, and populations that will be sensitive to various
climate change exposures.
Local agencies on their current ability to deal with the impacts of climate change.
Historical data on natural events and hazards, including locally prepared maps of areas subject to
previous risk, areas that are vulnerable, and sites that have been repeatedly damaged.
Existing and planned development in identified at-risk areas, including structures, roads, utilities, and
essential public facilities.
Federal, state, regional, and local agencies with responsibility for the protection of public health and
safety and the environment, including special districts and local offices of emergency services.
A set of adaptation and resilience goals, policies, and objectives based on the available information.
A set of feasible implementation measures designed to carry out the goals, policies, and objectives
including, but not limited to, all of the following:
Feasible methods to avoid or minimize climate change impacts associated with new uses of land.
The location, when feasible, of new essential public facilities outside of at-risk areas, including, but
not limited to, hospitals and health care facilities, emergency shelters, emergency command centers,
and emergency communications facilities, or identifying construction methods or other methods to
minimize damage if these facilities are located in at-risk areas.
The designation of adequate and feasible infrastructure located in an at-risk area.
Guidelines for working cooperatively with relevant local, regional, state, and federal agencies.
The identification of natural infrastructure that may be used in adaptation projects, where feasible.
Where feasible, the plan should use existing natural features and ecosystem processes, or
restoration of natural features and ecosystem processes, in developing alternatives for
consideration.
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At the time this hazard mitigation plan was drafted, guidelines and resources are still being developed to assist
local governments in meeting the intent of Senate Bill No. 379. The information in the following chapter
addresses the issues presented and the intent of the requirements using the best available information at the
time this plan was developed.

2.2 What is Climate Change?
Climate — consisting of patterns of temperature, precipitation, humidity, wind and seasons — plays a
fundamental role in shaping natural ecosystems and the human economies and cultures that depend on them.
“Climate change” refers to changes over a long period of time. Worldwide, average temperatures have
increased 1.4ºF since 1880 (NASA 2015). Although this increase may seem small, it can lead to large changes
in climate and weather.

The warming trend and its related impacts are caused by increasing concentrations of carbon dioxide and other
greenhouse gases in the earth’s atmosphere. Greenhouse gases are gases that trap heat in the atmosphere,
resulting in a warming effect. Carbon dioxide is the most commonly known greenhouse gas; however,
methane, nitrous oxide and fluorinated gases also contribute to warming. Emissions of these gases come from
a variety of sources, such as the combustion of fossil fuels, agricultural production, changes in land use, and
volcanic eruptions. According to the U.S. Environmental Protection Agency (EPA), carbon dioxide
concentrations measured about 280 parts per million (ppm) before the industrial era began in the late 1700s
and have risen 43 percent since then, reaching 399 ppm in 2014 (see Figure 2-1). Furthermore, scientists are
able to place this rise in carbon dioxide in a longer historical context by measuring carbon dioxide in ice cores.
According to these records, carbon dioxide concentrations in the atmosphere are the highest that they have
been in 650,000 years (NASA 2016). According to NASA, this trend is of particular significance “because most
of it is very likely human-induced and [it is] proceeding at a rate that is unprecedented in the past 1,300 years”
(NASA 2016). There is broad scientific consensus (97 percent of scientists) that climate-warming trends are
very likely the result of human activities (NASA 2016). Unless emissions of greenhouse gases are substantially
reduced, this warming trend and its associated impacts are expected to continue.
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FFIGURE 2-1. GLOBAL CARBONDIOXIDE CONCENTRATIONS OVER TIME

Climate change will affect the people, property, economy, and ecosystems of San Mateo County in a variety of
ways. Climate change impacts are most frequently associated with negative consequences, such as increased
vulnerability to flood or increased heat-related illnesses and public health concerns; however, other changes
may present opportunities. The most important effect for development of this plan is that climate change will
have a measurable impact on the occurrence and severity of natural hazards.

2.3 How Climate Change Affects Hazard Mitigation
An essential aspect of hazard mitigation is predicting the likelihood of hazard events in a planning area.
Typically, predictions are based on statistical projections from records of past events. This approach assumes
that the likelihood of hazard events remains essentially unchanged over time. Thus, averages based on the past
frequencies of, for example, floods are used to estimate future frequencies: if a river has flooded an average
of once every 5 years for the past 100 years, then it can be expected to continue to flood an average of once
every 5 years.

The assumption that future behavior will be equivalent to past behavior for hazards that are affected by climate
conditions is not valid if climate conditions are changing. As flooding is generally associated with the frequency
and quantity of precipitation, for example, the frequency of flooding will not remain constant if broad
precipitation patterns change over time. Specifically, as hydrology changes, storms currently considered to be
a 1-percent-annual-chance event (100-year flood) might strike more often, leaving many communities at
greater risk. The risks of, landslide, severe storms, extreme heat, and wildfire are all affected by climate
patterns as well. For this reason, an understanding of climate change is pertinent to efforts to mitigate natural
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hazards. Information about how climate patterns are changing provides insight on the reliability of future
hazard projections used in mitigation analysis. This chapter summarizes current understandings about climate
change to provide a context for the recommendation and implementation of hazard mitigation measures.

2.4 Current Indications of Climate Change
The major scientific agencies of the United States and the world — including the National Aeronautics and
Space Administration (NASA), the National Oceanic and Atmospheric Administration (NOAA) and the
Intergovernmental Panel on Climate Change (IPCC) — agree that climate change is occurring. Multiple
temperature records from all over the world have shown a warming trend, and IPCC has stated that the
warming of the climate system is unequivocal (IPCC 2014). Of the 10 warmest years in the 134-year record, all
but one (1998) occurred since 2000, and 2015 was the warmest year on record (NASA 2016). Worldwide,
average temperatures have increased 1.4ºF since 1880 (NASA 2016).

Rising global temperatures have been accompanied by other changes in weather and climate. Many places
have experienced changes in rainfall resulting in more intense rain, as well as more frequent and severe heat
waves (IPCC 2014). The planet’s oceans and glaciers have also experienced changes: oceans are warming and
becoming more acidic, ice caps are melting, and sea levels are rising (NASA 2016). Global sea level has risen
approximately 6.7 inches, on average, in the last 100 years (NASA 2016). This rise has already put some coastal
homes, beaches, roads, bridges, and wildlife at risk (USGCRP 2009).

NASA currently maintains information on the vital signs of the planet. At the time this plan was developed, the
following trends and status of these signs are as follows (NASA 2016):

Carbon Dioxide—Increasing trend, currently at 403.28 parts per million
Global Temperature—Increasing trend,, increase of 1.4 degrees Fahrenheit since 1880
Arctic Ice Minimum—Decreasing trend, 13.4 percent per decade
Land Ice—Decreasing trend, 287.0 billion metric tons per year
Sea Level—Increasing trend, 3.4 millimeters (mm) per year.

2.5 Projected Future Impacts
The Third National Climate Assessment Report for the United States indicates that impacts from climate change
will continue through the 21st century and beyond. Not all changes are understood at this time and the impacts
of those changes will depend on global emissions of greenhouse gases and sensitivity in human and natural
systems. Still, the following impacts are expected in the United States (NASA 2016):

Temperatures will continue to rise
Growing seasons will lengthen
Precipitation patterns will change
Droughts and heat waves will increase
Hurricanes will become stronger and more intense
Sea level will rise 1 to 4 feet by 2100
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The Arctic may become ice free.

The California Climate Adaptation Planning Guide outlines the following climate change impact concerns for
Bay Area Communities (Cal EMA et al. 2012):

Increased temperature
Reduced precipitation
Sea level rise – coastal inundation and erosion
Public health – heat and air pollution
Reduced agricultural productivity
Inland flooding
Reduced tourism.

Cal-Adapt, a publicly available resource that offers information on how climate change might affect local
communities, provides visualization tools that present the most current data available whenever possible.
While best available data are used, it is important to remember that climate change projections involve
inherent uncertainty. This uncertainty is largely derived from the fact that climate projections depend on future
greenhouse gas emission scenarios and that different climate change models result in differing outcomes or
impacts. Generally, the uncertainty in greenhouse gas emissions is addressed by the presentation of differing
climate pathways: low or high emissions scenarios. In low emission scenarios, greenhouse gas emissions are
reduced substantially from current levels. In high emissions scenarios, greenhouse gas emissions generally
increase or continue at current levels. Uncertainty in outcomes is generally addressed by averaging a variety
of model outcomes. Despite this uncertainty, climate change projections present valuable information to help
guide decision-making for possible future conditions. Information presented by Cal-Adapt for San Mateo’s local
climate snapshot is as follows:

2.5.1 Precipitation
According to Cal-Adapt, precipitation projections for California remain uncertain. Models show differing
impacts, from slightly wetter winters to slightly drier winters, with the potential for a 10 to 20 percent decrease
in total annual precipitation (Cal-Adapt 2016). Changes in precipitation patterns coupled with warmer
temperatures may lead to significant changes in hydrology. In the high emission scenario, more precipitation
may fall as rain rather than snow and this snow may melt earlier in the season, thus altering the timing of
changes in stream flow and flood events (Cal-Adapt 2016).

2.5.2 Temperature
The historical average (1961-1990) temperature in San Mateo County is 56.4ºF. The average temperature in
the County is expected to increase above this baseline by 3.2ºF in the low emissions scenario and 5.4ºF in the
high emissions scenario by 2090 (Figure 2-2).



San Mateo County Hazard Mitigation Plan

14
SECTION 2 - Chapter 2
Climate Change

FFIGURE 2-2. OBSERVED AND PROJECTED AVERAGE TEMPERATURES IN SANMATEO COUNTY

2.5.3 Snow Pack
While there are no snow water equivalency measurements for San Mateo County, Cal-Adapt indicates that
some parts of California should expect snow pack levels to be reduced by up to 25 inches from the baseline
(1961-1990) by 2090.

2.5.4 Sea Level Rise
As sea levels rise, more areas will be vulnerable to a 1 percent annual chance or 100 year flood event. In San
Mateo County, it is estimated that the land area vulnerable may increase by 22 percent in the Bay Area and by
19 percent on the coast if 55.12 inches (140 centimeters or 4.59 feet) of sea level rise occurs (Figure 2-3).

FIGURE 2-3. LAND VULNERABLE TO A 100-YEAR FLOOD EVENT IN SANMATEO COUNTY
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2.5.5 Wildfire
Wildfire risk is expected to change in the coming decades. Under high emission scenarios, the fire risk in San
Mateo County may increase by 1.14 times the current risk by 2085, while the risk may be 0.98 the current risk
in low emission scenarios (Figure 2-4).

FFIGURE 2-4. PROJECTED CHANGED IN FIRE RISK IN SANMATEO COUNTY

2.6 Responses to Climate Change
Communities and governments worldwide are working to address, evaluate, and prepare for climate changes
that are likely to affect communities in coming decades. Generally, climate change discussions encompass two
separate but inter-related considerations: mitigation and adaptation. The term “mitigation” can be confusing,
because its meaning changes across disciplines:

Mitigation in restoration ecology and related fields generally refers to policies, programs, or actions
that are intended to reduce or to offset the negative impacts of human activities on natural systems.
Generally, mitigation can be understood as avoiding, minimizing, rectifying, reducing or eliminating,
or compensating for known impacts (CEQ 1978).
Mitigation in climate change discussions is defined as “a human intervention to reduce the impact on
the climate system.” It includes strategies to reduce greenhouse gas sources and emissions and
enhance greenhouse gas sinks (EPA 2013c).
Mitigation in emergency management is typically defined as the effort to reduce loss of life and
property by lessening the impact of disasters (FEMA 2013).

Mitigation is used as defined by the climate change community in this chapter. Mitigation in the other chapters
of this plan is primarily used in an emergency management context.

Adaptation is defined by the IPCC as “the process of adjustment to actual or expected climate and its effects.
In human systems, adaptation seeks to moderate or avoid harm or exploit beneficial opportunities, In some
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natural systems, human intervention may facilitate adjustment to expected climate and its effects” (IPCC
2014).

Mitigation and adaptation are related, as the world’s ability to reduce greenhouse gas emissions will affect the
degree of adaptation that will be necessary. Some initiatives and actions can both reduce greenhouse gas
emissions and support adaptation to likely future conditions. According to a 2014 document compiled by the
Bay Area Climate and Energy Resilience Project, nine communities within San Mateo County have developed
greenhouse gas emission reduction goals, and at least seven communities had begun work to compile
information on or to develop adaptation strategies (BACERP 2014).

Societies across the world are facing the need to adapt to changing conditions associated with natural disasters
and climate change. Farmers are altering crops and agricultural methods to deal with changing rainfall and
rising temperature; architects and engineers are redesigning buildings; and planners are looking at managing
water supplies to deal with droughts or flooding.

Most ecosystems show a remarkable ability to adapt to change and to buffer surrounding areas from the
impacts of change. Forests can bind soils and hold large volumes of water during times of plenty, releasing it
through the year; floodplains can absorb vast volumes of water during peak flows; and coastal ecosystems can
hold out against storms, attenuating waves and reducing erosion. Other ecosystem services — such as food
provision, timber, materials, medicines, and recreation — can provide a buffer to societies in the face of
changing conditions.

Ecosystem-based adaptation is the use of biodiversity and ecosystem services as part of an overall strategy to
help people adapt to the adverse effects of climate change. It includes the sustainable management,
conservation, and restoration of specific ecosystems that provide key services.

2.7 Climate Change Impacts on Hazards
The following sections provide information on how each hazard of concern identified for this planning process
may be altered by climate change and how these impacts may alter current exposure and vulnerability for the
people, property, critical facilities, and the environment in San Mateo County to these hazards. For detailed
hazard profiles and risk assessment information on each hazard, please see Chapters 3 through 11.

2.7.1 Dam Failure

Impacts to Hazard
On average, changes in California’s annual precipitation levels are not expected to be dramatic; however, small
changes may have significant impacts for water resource systems, including dams. Dams are designed partly
based on assumptions about a river’s flow behavior, expressed as hydrographs. Changes in weather patterns
can have significant effects on the hydrograph used for the design of a dam. If the hygrograph changes, it is
conceivable that the dam can lose some or all of its designed margin of safety, also known as freeboard. If
freeboard is reduced, dam operators may be forced to release increased volumes earlier in a storm cycle to
maintain the required margins of safety. Such early releases of increased volumes can increase the potential
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for flood downstream. According to the California Department of Water Resources (DWR), since the 1950s,
flood flows on many California rivers have been record setting. As a result, water infrastructure, such as dams,
have been forced to manage flows they were not designed to address (DWR 2007). The California Division of
Dam Safety (DODS) has indicated that climate change may result in the need for increased safety precautions
to address higher winter runoff, frequent fluctuations of water levels, and increased potential for
sedimentation and debris accumulation from changing erosion patterns and increases in wildfires.
Furthermore, DODS indicates that climate change “will impact the ability of dam operators to estimate extreme
flood events” (DWR 2008).

Dams are constructed with safety features known as “spillways.” Spillways are put in place on dams as a safety
measure in the event the reservoir fills too quickly. Spillway overflow events, often referred to as “design
failures,” result in increased discharges downstream and increased flooding potential. Although climate change
will not increase the probability of catastrophic dam failure, it may increase the probability of design failures.

Population
Population exposure and vulnerability to the dam failure hazard is unlikely to change as a result of climate
change.

Property
Property exposure and vulnerability to the dam failure hazard is unlikely to change as a result of climate change.

Critical Facilities
The exposure and vulnerability of critical facilities are unlikely to change as result of climate change. Dam
owners and operators may need to alter maintenance and operations to account for changes in the hydrograph
and increased sedimentation.

Environment
The exposure and vulnerability of the environment to dam failure is unlikely to change as a result of climate
change. Ecosystem services may be used to mitigate some of the factors that may increase the aforementioned
risk of design failures, such as increasing the natural water storage capacity in watersheds above dams.

2.7.2 Drought

Impacts to Hazard
The long-term effects of climate change on regional water resources are unknown, but global water resources
are already experiencing the following stresses without climate change:

Growing populations
Increased competition for available water
Poor water quality
Environmental claims
Uncertain reserved water rights
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Groundwater overdraft
Aging urban water infrastructure,

With a warmer climate, droughts could become more frequent, more severe, and longer-lasting. According to
the National Climate Assessment, “higher surface temperatures brought about by global warming increase the
potential for drought. Evaporation and the higher rate at which plants lose moisture through their leaves both
increase with temperature. Unless higher evapotranspiration rates are matched by increases in precipitation,
environments will tend to dry, promoting drought conditions (Globalchange.gov 2014). The potential impacts
and likelihood of drought are uncertain because expected changes in precipitation patterns are still uncertain.
That being said, DWR has already noted the impact of climate change on statewide water resources by charting
changes in snowpack, sea level, and river flow. As temperatures rise and more precipitation comes in the form
of rain instead of snow, these changes will likely continue or grow even more significant. DWR estimates that
the Sierra Nevada snowpack, which supplies water for San Mateo County and other parts of the state, will
experience a 48-65 percent loss by the end of the century, based off historic April 1st averages (CA DWR 2016).
Increasing temperatures may also increase net evaporation from reservoirs from between 15 and 37 percent
(CA DWR 2013).

By addressing current stresses on water supplies and by building a flexible, robust program, the County will be
able to more adeptly respond to changing conditions and to survive dry years.

Population
Population exposure and vulnerability to drought is unlikely to increase as a result of climate change. While
greater numbers of people may need to engage in behavior change, such as water saving efforts, significant
life or health impacts are unlikely.

Property
Property exposure and vulnerability may increase as a result of increased drought resulting from climate
change, although this would most likely occur in non-structural property such as crops and landscaping. It is
unlikely that structure exposure and vulnerability would increase as a direct result of drought, although
secondary impacts of drought, such as wildfire, may increase and threaten structures.

Critical Facilities
Critical facility exposure and vulnerability is unlikely to increase as a result of increased drought resulting from
climate change; however, critical facility operators may need to alter standard management practices and
actively manage resources, particularly in water-related service sectors.

Environment
The vulnerability of the environment may increase as a result of increased drought resulting from climate
change. Prolonged or more frequent drought resulting from climate change may further stress the ecosystems
in the region, which include many special status species (Cal EMA et al. 2012).
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2.8 Earthquake
Impacts to Hazard
The impacts of global climate change on earthquake probability are unknown. Some scientists say that melting
glaciers could induce tectonic activity. As ice melts and water runs off, tremendous amounts of weight are
shifted on the earth’s crust. As newly freed crust returns to its original, pre-glacier shape, it could cause seismic
plates to slip and stimulate volcanic activity, according to research into prehistoric earthquakes and volcanic
activity. NASA and U.S. Geological Survey (USGS) scientists found that retreating glaciers in southern Alaska
may be opening the way for future earthquakes (NASA, 2004).

Secondary impacts of earthquakes could be magnified by climate change. Soils saturated by repetitive storms
or heavy precipitation could experience liquefaction or an increased propensity for slides during seismic activity
caused by the increased saturation. Dams storing increased volumes of water as a result of changes in the
hydrograph could fail during seismic events.

Population, Property, Critical Facilities, and the Environment
Increases in exposure and vulnerability of the local resources are not able to be determined because impacts
on the earthquake hazard are not well understood.

2.9 Flood
Impacts to Hazard
Global climate change could trigger an increase in flood activity in two ways: flooding associated with sea level
rise, and atmospheric changes that alter the frequency, duration, and intensity of storms that cause flooding.

Changes in Hydrology
Use of historical hydrologic data has long been the standard of practice for designing and operating water
supply and flood protection projects. For example, historical data are used for flood forecasting models and to
forecast snowmelt runoff for water supply. This method of forecasting assumes that the climate of the future
will be similar to that of the period of historical record. However, the hydrologic record cannot be used to
predict changes in the frequency and severity of extreme climate events such as floods. Going forward, models
must be calibrated or statistical relations developed more frequently, new forecast-based tools must be
developed, and a standard of practice that explicitly considers climate change must be adopted. Climate
change is already altering water resources, and resource managers have observed the following:

Historical hydrologic patterns can no longer be solely relied on to forecast the water future.
Precipitation and runoff patterns are changing, increasing the uncertainty for water supply and
quality, flood management, and ecosystem functions.
Extreme climatic events will become more frequent, necessitating improvement in flood protection,
drought preparedness, and emergency response.
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The amount of snow is critical for water supply and environmental needs, but so is the timing of snowmelt
runoff into rivers and streams. Rising snowlines caused by climate change will allow more mountain areas, such
as the Sierra Nevada watersheds, to contribute to peak storm runoff. (See the Drought section for how
snowpack changes are affecting water supply.) High frequency flood events (such as 10-year floods) in
particular will likely increase with a changing climate. Along with reductions in the amount of the snowpack
and accelerated snowmelt, scientists project greater storm intensity, resulting in more direct runoff and
flooding. Changes in watershed vegetation and soil moisture conditions will likewise change runoff and
recharge patterns. As stream flows and velocities change, erosion patterns will also change, altering channel
shapes and depths, possibly increasing sedimentation behind dams, and affecting habitat and water quality.
With potential increases in the frequency and intensity of wildfires caused by climate change, there is potential
for more floods after a fire, which increase sediment loads and water quality impacts.

As hydrology changes, what is currently considered a 1-percent-annual-chance (100-year flood) may strike
more often, leaving many communities at greater risk. Planners will need to factor a new level of safety into
the design, operation, and regulation of flood protection facilities such as dams, bypass channels, and levees,
as well as the design of local sewers and storm drains.

Sea Level Rise
There is evidence that the global sea is rising at an increased rate and will continue rising over the next century.
The two major causes of sea level rise are thermal expansion caused by the warming of the oceans and the loss
of land-based ice (glaciers and polar ice caps) through increased melting. Thermal expansion can account for
50 percent of sea level rise and is a result of warming atmospheric temperatures and subsequent warming of
ocean waters, causing the expansion. Since 1900, records and research have shown that the sea level has been
steadily rising at a rate of 0.04 to 0.1 inch per year (NOAA 2013). Although that rise may seem like a small
amount, such increases add up over time. In fact, water levels in San Francisco Bay have risen 7 inches in the
past century. Significant enough sea level rise could affect up to 330 square miles of low-lying land around the
San Francisco Bay area (including but not limited to San Mateo County). Additionally, sea level rise will also
increase the risk of erosion and the adverse impacts of storm surge and high waves (DWR 2013).

There are two types of sea level: global and relative. Global sea level rise refers to the increase currently
observed in the average global sea level trend (primarily attributed to changes in ocean volume caused by ice
melt and thermal expansion). The melting of glaciers and continental ice masses can contribute significant
amounts of freshwater input to the earth’s oceans. In addition, a steady increase in global atmospheric
temperature creates an expansion of salt water molecules, increasing ocean volume.

Local sea level refers to the height of the water as measuring along the coast relative to a specific point on
land. Water level measurements at tide stations are referenced to stable vertical points on the land and a
known relationship is established. Measurements at any given tide station include both global sea level rise
and vertical land motion (subsidence, glacial rebound, or large-scale tectonic motion). The heights of both the
land and water are changing; therefore, the land-water interface can vary spatially and temporally and must
be defined over time. Relative sea level trends reflect changes in local sea level over time and are typically the
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most critical sea level trend for many coastal applications (coastal mapping, marine boundary delineation,
coastal zone management, coastal engineering, and sustainable habitat restoration) (NOAA 2013).

Short-term variations in the sea level typically occur on a daily basis and include waves, tides, or specific flood
events. Long-term variations in the sea level occur over various time scales, from monthly to yearly, and may
be repeatable cycles, gradual trends, or intermittent differences. Seasonal weather patterns (changes in the
Earth’s declination), changes in coastal and ocean circulation, anthropogenic influences, vertical land motion,
and other factors may influence changes in the sea level over time. When sea level trends are estimated, a
minimum of 30 years of data are used to account for long-term sea level variations and reduce errors in
computing sea level trends based on the monthly mean sea level (NOAA 2013).

Sea Level Rise Exposure Estimates
The NOAA Coastal Services Center has developed a dataset to show potential sea level rise inundation ranging
from 1 to 6 feet above current levels. The purpose of these data is to provide a preliminary look at sea level
rise and coastal flooding impacts. According to NOAA, the data illustrate the scale of potential flooding, not the
exact location, and do not account for erosion, subsidence, or future construction. Water levels are shown as
they would appear during the highest high tides, excluding wind driven tides (NOAA 2015).

An exposure analysis was performed using the 6-foot sea level rise data to estimate the potential impacts to
resources within the planning area. It is important to note that this assessment assumes that these impacts
occur in present-day San Mateo County, rather than gradually over years or decades. Figure 2-5 provides the
inundation area for the six foot sea level rise analysis. Alternate models for sea level rise are readily available
for public viewing. These alternate models are provided for informational purposes only and do not
supersede the analysis conducted on the selected best available data for this plan. These alternate models
may be viewed at the following websites:

Our Coast, Our Future - http://data.prbo.org/apps/ocof/
NOAA1 - https://coast.noaa.gov/slr/

1 The NOAA interactive map uses is a similar dataset to that analyzed in this plan’s assessment. The interactive map
expands the dataset to denote low-lying areas.
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FFIGURE 2-5. SANMATEO COUNTY 6 FOOT SEA LEVEL RISE INUNDATION AREAS2

2 Figure 2-5 provides a regional overview of sea-level rise. Jurisdiction-specific sea level rise maps are available,
where applicable, in the jurisdictional annexes located in Volume II.
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Population
All populations currently residing in sea level rise inundation areas would be exposed to the sea level rise
hazard. It is unlikely that exposure would result in death or injury because sea level rise is expected to occur
gradually over years and decades; however, residents in these areas would need to relocate. Table 2-1 shows
the estimated population for each jurisdiction currently residing in potential sea level rise inundation areas.

TTABLE 2-1. POPULATIONWITHIN 6 FOOT SEA LEVEL RISE INUNDATION AREAS

Population Exposeda % of Total Population
Atherton 0 0.0%
Belmont 1,902 7.1%
Brisbane 0 0.0%

Burlingame 846 2.8%
Colma 0 0.0%

Daly City 0 0.0%
East Palo Alto 11,725 40.2%

Foster City 32,390 100.0%
Half Moon Bay 0 0.0%
Hillsborough 0 0.0%
Menlo Park 1,964 5.9%

Millbrae 739 3.2%
Pacifica 20 0.0%

Portola Valley 0 0.0%
Redwood City 24,167 29.5%

San Bruno 1,603 3.6%
San Carlos 534 1.8%
San Mateo 39,899 39.3%

South San Francisco 28 0.0%
Woodside 0 0.0%

Unincorporated 103 0.2%
Total 115,904 15.4%

a. The population exposed is established by the percent of total residential buildings that are exposed multiplied by the
estimated 2015 population.

Property
All property located within the sea level rise inundation areas would be exposed to the hazard; however,
gradual sea level rise may allow for a managed retreat from areas likely to be inundated. In addition to
properties located within the inundation area, properties at the edge of the inundation area may be exposed
to storm surge or other coastal hazards. Table 2-2 summarizes the value of planning area buildings in the
inundation area.

More than 16 percent of the total replacement value of the planning area is exposed to sea level rise. Table 2-
3 lists the structure type of buildings in the inundation areas. Residential properties make up 93 percent of this
exposure. The current distribution of land uses in sea level rise inundation areas is shown in Table 2-4.
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TTABLE 2-2. VALUE OF STRUCTURES WITHIN 6 FOOT SEA LEVEL RISE INUNDATION AREAS

Value Exposed % of Total

Building Contents Total Replacement Valuea

Atherton $0 $0 $0 0.0%
Belmont $395,204,419 $329,674,930 $724,879,349 7.0%
Brisbane $17,328,240 $17,328,240 $34,656,480 0.8%
Burlingame $2,714,669,560 $2,566,247,168 $5,280,916,728 24.7%
Colma $0 $0 $0 0.0%
Daly City $0 $0 $0 0.0%
East Palo Alto $1,043,061,421 $881,113,700 $1,924,175,121 32.8%
Foster City $4,843,529,380 $3,342,664,716 $8,186,194,096 99.6%
Half Moon Bay $0 $0 $0 0.0%
Hillsborough $0 $0 $0 0.0%
Menlo Park $1,195,475,133 $1,280,368,711 $2,475,843,845 13.4%
Millbrae $271,002,459 $203,639,591 $474,642,050 4.9%
Pacifica $1,600,830 $800,415 $2,401,245 0.0%
Portola Valley $0 $0 $0 0.0%
Redwood City $7,477,738,926 $6,801,246,307 $14,278,985,232 39.6%
San Bruno $271,833,972 $224,496,562 $496,330,534 2.9%
San Carlos $1,622,747,334 $1,813,902,740 $3,436,650,074 17.0%
San Mateo $7,101,978,923 $5,479,532,674 $12,581,511,596 29.0%
South San Francisco $1,704,503,151 $1,798,466,620 $3,502,969,771 10.9%
Woodside $0 $0 $0 0.0%
Unincorporated $210,449,394 $233,675,248 $444,124,642 1.4%
Total $28,869,789,115.81 $24,972,490,609.12 $53,842,279,725 16.8%

a. Percentages are based on the total replacement value for individual jurisdictions, not for the planning area as a whole. The
“total” percentage shown is based on the sum of replacement values for jurisdictions in this table.

Note: Values shown are accurate only for comparison among results in this plan.

TABLE 2-3. PRESENT LANDUSE/STRUCTURE TYPE WITHIN 6 FOOT SEA LEVEL RISE INUNDATION AREAS

Number of Structuresa

Residential Commercial Industrial
Agriculture
/ Forestry Religion Government Education Total

Atherton 0 0 0 0 0 0 0 0
Belmont 528 14 3 0 1 0 0 546
Brisbane 0 1 0 0 0 0 0 1
Burlingame 220 237 52 0 0 0 1 510
Colma 0 0 0 0 0 0 0 0
Daly City 0 0 0 0 0 0 0 0
East Palo Alto 1,825 26 19 6 7 0 11 1,894
Foster City 8,750 117 22 0 8 0 7 8,904



San Mateo County Hazard Mitigation Plan

25
SECTION 2 - Chapter 2

Climate Change

TTABLE 2-3. PRESENT LANDUSE/STRUCTURE TYPE WITHIN 6 FOOT SEA LEVEL RISE INUNDATION AREAS

Number of Structuresa

Residential Commercial Industrial
Agriculture
/ Forestry Religion Government Education Total

Half Moon Bay 0 0 0 0 0 0 0 0
Hillsborough 0 0 0 0 0 0 0 0
Menlo Park 545 69 64 3 7 0 4 692
Millbrae 210 14 2 0 0 0 0 226
Pacifica 6 0 0 0 0 0 0 6
Portola Valley 0 0 0 0 0 0 0 0
Redwood City 5,609 437 86 1 1 2 3 6,139
San Bruno 437 13 1 0 0 0 1 452
San Carlos 180 174 121 0 0 0 1 476
San Mateo 10,560 278 46 0 8 2 11 10,905
South San
Francisco

7 217 43 0 0 0 0 267

Woodside 0 0 0 0 0 0 0 0
Unincorporated 29 19 10 0 0 0 0 58
Total 28,901 1,616 469 10 32 4 39 31,071

a. Structure type assigned to best fit HAZUS occupancy classes based on present use classifications provided by San Mateo
County assessor’s data. Where conflicting information was present in the available data, parcels were assumed to be
improved.

Future Land Use
While coastal communities will experience some degree of future exposure based on anticipated land use, the
majority of future impact will revolve around the bayside communities. Redwood City can expect to experience
the largest exposure in terms of acreage with over 18,000 acres exposed to a 6 ft. sea level rise.

Table 2-4 provides a detailed analysis of future land use exposure to sea level rise.

Critical Facilities
Table 2-5 shows the critical facilities located in the sea level rise inundation areas. All facilities located in these
areas are exposed and potentially vulnerable to impacts from sea level rise. 296 of the planning area’s critical
facilities (25 percent) are in the inundation areas. In addition, the following major roads may be at least partially
inundated as a result of sea level rise:

State Highway 1
State Highway 92
US Highway 101
State Highway 82
State Highway 109
Interstate 380
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State Highway 84
State Highway 114

Environment
The exposure and vulnerability of the environment may increase as a result of climate change impacts on the
flood hazard. Changes in the timing and frequency of flood events may have broader ecosystem impacts that
alter the ability of already stressed species to survive.
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2.9.1 Landslide

Impacts to Hazard
Climate change may alter storm patterns, increasing the probability of more frequent, intense storms with
varying duration. Increase in global temperature is likely to affect the snowpack and its ability to hold and store
water. Warming temperatures also could increase the occurrence and duration of droughts, which would
increase the probability of wildfire, reducing the vegetation that helps to support steep slopes. All of these
factors would increase the probability for landslides.

Population and Property
Population and property exposure and vulnerability would be unlikely to increase as a result of climate change
impacts to the landslide hazard. Landslide events may occur more frequently, but the extent and location
should be contained within mapped hazard areas.

Critical Facilities
Critical facility exposure and vulnerability would be unlikely to increase as a result of climate change impacts
to the landslide hazard; however, critical facility owners and operators may experience more frequent
disruption to service provision as a result of landslide hazards. For example, transportation systems may
experience more frequent delays if slides blocking these systems occur more frequently.

Environment
Exposure and vulnerability of the environment would be unlikely to increase as a result of climate change, but
more frequent slides in riverine systems may impair water quality and have negative impacts on already
stressed species.

2.9.2 Severe Weather

Impacts to Hazard
Climate change presents a challenge for risk management associated with severe weather. The frequency of
severe weather events has increased steadily over the last century. The number of weather-related disasters
during the 1990s was four times that of the 1950s and cost 14 times as much in economic losses. Historical
data show that the probability for severe weather events increases in a warmer climate.

This increase in average surface temperatures can also lead to more intense heat waves that can be
exacerbated in urbanized areas by what is known as urban heat island effect. The evidence suggests that heat
waves are already increasing, especially in western states. According to information on Cal-Adapt, extreme
heat days are likely to increase from a historical average for 4 days annually in San Mateo County. This increase
would be coupled with an increase in heat waves and warm nights.

Population and Property
Population and property exposure and vulnerability would be unlikely to increase as a direct result of climate
change impacts to the severe weather hazard. Severe weather events may occur more frequently and
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intensely, but exposure and vulnerability will remain the same. Secondary impacts, such as the extent of
localized flooding, may increase, thus affecting greater numbers of people and structures.

Critical Facilities
Critical facility exposure and vulnerability would be unlikely to increase as a result of climate change impacts
to the severe weather hazard; however, critical facility owners and operators may experience more frequent
disruption to service provision. For example, more frequent and intense storms may cause more frequent
disruptions in power service.

Environment
Exposure and vulnerability of the environment would be unlikely to increase as a result of climate change
impacts on the severe weather hazard; however, more frequent storms and heat events and more intense
rainfall may place additional stressors on already stressed systems.

2.9.3 Tsunami

Impacts to Hazard
Impacts to the frequency of tsunami events resulting from climate change are unknown. Triggering events for
tsunamis such as earthquakes or landslides may increase, and therefore the frequency of tsunamis may
increase. Some researchers have also indicated that rapid sea level rise may stress faults, leading to underwater
landslides that trigger tsunamis (Geology 2013).

Even if the frequency of tsunami events does not increase, tsunami impacts may reach farther into
communities than previous events and modelling have indicated because of sea level rise.

Population, Property, and Critical Facility
Population, property, and critical facility exposure and vulnerability to the tsunami hazard may increase as a
result of climate change related sea level rise. As sea levels rise, tsunami impact areas may reach into parts of
the community that were previously believed to be outside of the tsunami risk area. This reach will depend on
the size of the tsunami, the local topography, and the extent of sea level rise.

Environment
Exposure and vulnerability of the environment to tsunamis may be impacted by the effects of climate change.
In particular, sea level rise could alter the shape of existing shoreline, putting different structures and
ecosystems closer to the shoreline and potential tsunami impacts. These assets would not have the same
protection to tsunamis due to a shorter time period to adapt. Additionally, ice crust melt could lead to a rise of
the earth’s crust, especially at higher latitudes, causing more submarine landslides and a greater vulnerability
to tsunamis.
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2.9.4 Wildfire

Impacts to Hazard
Wildfire is controlled by climate variability, local topography, and human intervention. Climate change has the
potential to affect multiple elements of the wildfire system: fire behavior, ignitions, fire management, and
vegetation fuels. Hot dry spells create the highest fire risk. Increased temperatures may intensify wildfire
danger by warming and drying out vegetation. Additionally, changes in climate patterns may affect the
distribution and perseverance of insect outbreaks that create dead trees (increase fuel). Forest susceptibility
to wildfires changes when climate alters fuel loads and fuel moisture. Climate change also may increase winds
that spread fires. Faster fires are harder to contain, and thus are more likely to expand into residential
neighborhoods.

Population, Property, and Critical Facilities
According to the Cal-Adapt projections provided earlier in this chapter, wildfire risk in San Mateo County is not
expected to increase dramatically. As a result, it is unlikely that exposure and vulnerability to the wildfire hazard
would increase significantly.

Environment
It is possible that the exposure and vulnerability of the environment will be affected by impacts on wildfire risk
from climate change. Natural fire regimes may change, resulting in more frequent or higher intensity burns.
These impacts may alter the composition of the ecosystems in and around the planning area.
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CChapter 3.
Dam Failure

3.1 Hazard Description
3.1.1 Causes of Dam Failure
Dam failures can be catastrophic to human life and property
downstream. Dam failures in the United States typically
occur in one of four primary ways:

Overtopping of the primary dam structure, which
accounts for 34 percent of all dam failures, can
occur due to inadequate spillway design,
settlement of the dam crest, blockage of
spillways, and other factors.
Foundation defects due to differential settlement,
slides, slope instability, uplift pressures, and
foundation seepage can also cause dam failure.
These account for 30 percent of all dam failures.
Failure due to piping and seepage accounts for
20 percent of all failures. These are caused by
internal erosion due to piping and seepage,
erosion along hydraulic structures such as
spillways, erosion due to animal burrows, and
cracks in the dam structure.
Failure due to problems with conduits and valves,
typically caused by the piping of embankment
material into conduits through joints or cracks,
constitutes 10 percent of all failures.

The remaining 6 percent of dam failures stem from other
miscellaneous causes. Many historical dam failures in the
United States have been secondary results of other
disasters—prominently earthquakes, landslides, extreme
storms, massive snowmelt, equipment malfunction,
structural damage, foundation failures, and sabotage.

The most likely disaster-related causes of dam failure in San
Mateo County are earthquakes, excessive rainfall, and

DEFINITIONS

Dam—Any artificial barrier, together with

appurtenant works, that does or may impound or
divert water, and that either (a) is 25 feet or
more in height from the natural bed of the
stream or watercourse at the downstream toe of
the barrier (or from the lowest elevation of the
outside limit of the barrier if it is not across a
stream channel or watercourse) to the maximum
possible water storage elevation; or (b) has an
impounding capacity of 50 acre-feet or more
(CA Water Code, Division 3).

Dam Failure—An uncontrolled release of

impounded water due to structural deficiencies
in a dam.

Emergency Action Plan—A formal document

that identifies potential emergency conditions at
a dam and specifies actions to minimize
property damage and loss of life, including
actions the dam owner should take to alleviate
problems at a dam. This plan conveys
procedures and information to assist the dam
owner in issuing early warning and notification
messages regarding the emergency situation to
responsible downstream emergency
management authorities. The plan also includes
inundation maps to show emergency
management authorities critical areas for action
in case of an emergency (Federal Emergency
Management Agency [FEMA] 64).

High Hazard Dam—Dam where failure or mis-

operation will probably cause loss of human life
(FEMA 333).

Significant Hazard Dam—Dam where failure or

mis-operation would result in no probable loss of
human life but could cause economic loss,
environmental damage, or disruption of lifeline
facilities, or could lead to other concerns.
Significant hazard dams are often within rural or
agricultural areas but could be within areas of
significant population and infrastructure
(FEMA 333).
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landslides. Poor construction, lack of maintenance and repair, and deficient operational procedures are
preventable or correctable via a program of regular inspections. Terrorism and vandalism are serious concerns
for which all operators of public facilities must plan; these threats are under continuous review by public safety
agencies.

3.1.2 Regulatory Oversight

National Dam Safety Act
Potential for catastrophic flooding due to dam failures led to passage of the National Dam Safety Act (Public
Law 92-367). The National Dam Safety Program (NDSP) requires a periodic engineering analysis of the majority
of dams in the country; exceptions include (1) dams under jurisdiction of the Bureau of Reclamation, Tennessee
Valley Authority, or International Boundary and Water Commission; (2) dams constructed pursuant to licenses
issued under the Federal Power Act; and (3) dams which the Secretary of the Army determines do not pose
any threat to human life or property. The goal of this FEMA-monitored effort is to identify and mitigate the risk
of dam failure so as to protect lives and property of the public. The NDSP is a partnership among the states,
federal agencies, and other stakeholders that encourages individual and community responsibility for dam
safety. Under FEMA’s leadership, state assistance funds have allowed all participating states to improve their
programs through increased inspections, emergency action planning, and purchases of needed equipment.
FEMA has also expanded existing and initiated new training programs. Grant assistance from FEMA provides
support for improvement of dam safety programs that regulate most of the dams in the United States (FEMA
2013).

California Division of Safety of Dams
California’s Division of Safety of Dams (a division of the Department of Water Resources [DWR]) monitors the
dam maintenance and safety at the state level. When a new dam is proposed, Division engineers and geologists
inspect the site and the subsurface. Upon submittal of an application, the Division reviews the plans and
specifications prepared by the owner to ensure that the dam is designed to meet minimum requirements and
that the design is appropriate for the known geologic conditions. After approval of the application, the Division
inspects all aspects of the construction to ensure that the work accords with the approved plans and
specifications. After construction, the Division inspects each dam annually to ensure performance as intended
and to identify developing problems. Roughly a third of these inspections include in-depth reviews of
instrumentation. Finally, the Division periodically reviews stability of dams and their major appurtenances in
light of improved design approaches, requirements, and new findings regarding earthquake hazards and
hydrologic estimates in California (DWR Website 2007).

U.S. Army Corps of Engineers Dam Safety Program
The U.S. Army Corps of Engineers (USACE) is responsible for safety inspections of some federal and non-federal
dams in the United States that meet size and storage limitations specified in the National Dam Safety Act.
USACE has inventoried dams; surveyed each state and federal agency’s capabilities, practices, and regulations
regarding design, construction, operation, and maintenance of dams; and developed guidelines for inspection
and evaluation of dam safety (USACE 1997). The USACE National Inventory of Dams (NID) provides the most
recent inspection dates for 24 of the San Mateo County dams. These are as follows:
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TTABLE 3-1. SANMATEO COUNTY DAM INSPECTION DATES

San Mateo County Dam Inspection Date

Bean Hollow #1 April 24, 2012
Bean Hollow #3 April 24, 2012
Bear Gulch March 23, 2012
Canada Road March 22, 2012
Coastways January 5, 2012
Crocker August 10, 2010

Emerald Lake 1 Lower January 4. 2012
Green Oaks #1 January 18, 2012

Johnston March 22, 2012
Laurel Creek January 4, 2012

Lower Crystal Springs January 25, 2012
Lower Pond May 11, 2012
Lake Lucerne April 24, 2012
Marina Lagoon January 4, 2012
Mud Pond June 24, 2011
Notre Dame January 25, 2012
Pilarcitos January 25, 2012

Pomponio Ranch January 8, 2012
Purisima March 22, 2012
Rickey January 25, 2012

San Andreas January 25, 2012
Searsville July 13, 2012

Spencer Lake March 22, 2012
Upper Pond May11, 2012

Federal Energy Regulatory Commission Dam Safety Program
The Federal Energy Regulatory Commission (FERC) has the largest dam safety program in the United States.
FERC cooperates with a large number of federal and state agencies to ensure and promote dam safety and,
more recently, homeland security. Approximately 3,036 dams that are part of regulated hydroelectric projects
are in the FERC program. Two-thirds of these dams are more than 50 years old. As dams age, concern about
their safety and integrity grows, and oversight and a regular inspection program are extremely important. FERC
staff inspects hydroelectric projects on an unscheduled basis to investigate the following:

Potential dam safety problems
Complaints about constructing and operating a project
Safety concerns related to natural disasters
Issues concerning compliance with terms and conditions of a license.
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Every 5 years, an independent consulting engineer, approved by FERC, must inspect and evaluate projects with
dams higher than 32.8 feet, or with a total storage capacity of more than 2,000 acre-feet.

FERC staff monitor and evaluate seismic research in geographic areas such as California where concerns about
possible seismic activity are significant. This information is applied during investigations and structural analyses
of hydroelectric projects in these areas. FERC staff also evaluate effects of potential and actual large floods on
safety of dams. During and following floods, FERC staff visit dams and licensed projects, determine extent of
damage, if any, and direct any necessary studies or remedial measures the licensee must undertake. The FERC
publication Engineering Guidelines for the Evaluation of Hydropower Projects guides FERC engineering staff and
licensees in evaluating dam safety. The publication is frequently revised to reflect current information and
methodologies.

FERC requires licensees to prepare emergency action plans, and conducts training sessions on how to develop
and test these plans. The plans outline an early warning system pertaining to actual or potential sudden release
of water from a dam due to failure or accident. The plans include operational procedures that may be applied,
such as reducing reservoir levels and downstream flows, or notifying affected residents and agencies
responsible for emergency management. Updates and tests of these plans occur frequently to ensure that
everyone knows what to do in emergency situations (FERC 2005).

3.2 Hazard Profile
3.2.1 Past Events
Even under normal operating conditions, dam failures can occur suddenly, without warning (referred to as a
“sunny-day” failure). Dam failures may also occur during a large storm event. Significant rainfall can quickly
inundate an area and cause floodwaters to overwhelm a reservoir. If the spillway of the dam cannot safely pass
the resulting flows, water will begin flowing in areas not designed for such flows, and a failure may occur.

No dam failures have been recorded in San Mateo County or the Bay Area. If a dam is determined unsafe, the
California Department of Water Resources Division of Safety of Dams (DSOD) requires reduction of the water
level to allow for partial collapse without catastrophic loss of water.

3.2.2 Location
According to DSOD, 21 dams are in San Mateo County. Of these, 13 dams could endanger lives and property if
an uncontrolled release or catastrophic failure occurs (including one dam in Santa Clara County, on the border
of San Mateo County). Eleven of these dams are of sufficient size and at locations that would endanger a
significant number of people during a failure. Table 3-2 lists dams with potential to endanger lives and property
in the County.
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The Lower Crystal Springs Dam is the largest dam within San Mateo County, making it a higher priority for
county, state, and federal officials in regards to regulation and preventative maintenance. This dam impounds
water to form the Lower Crystal Springs Reservoir, which serves as a water supply for San Francisco and most
cities in San Mateo County. Although located directly on the San Andreas Fault, the dam survived both the
1906 San Francisco earthquake and 1989 Loma Prieta earthquake. In 2010, DSOD inspected the Lower Crystal
Springs Dam to investigate effects of an 8.3 magnitude earthquake (on the Richter scale), and determined dam
failure to be a low probability. Despite this low probability, the County and dam owner, San Francisco Public
Utilities Commission (SFPUC), are dedicated to enhancing safety and quality of the dam. Significant upgrades
to the dam and a nearby overpass bridge occurred between fall 2010 and spring 2015 to restore maximum
storage capacity of the reservoir. The project involved widening the spillway, raising the parapet wall, and
replacing the stilling basin with a new and larger facility (San Mateo County Sheriff 2015).

3.2.3 Frequency
Dam failure events are infrequent and usually coincide with the events causing them, such as earthquakes,
landslides, or excessive rainfall and snowmelt. Dams pose “residual risk”—risk remaining after implementation
of safeguards. Residual risk is associated with events beyond those the dam was designed to withstand.
However, probability of occurrence of any type of dam failure event is considered low in today’s regulatory
and dam safety oversight environment.

3.2.4 Severity
Dam failure can be catastrophic to all life and property downstream. Measure of extent or severity of a dam
failure is through the classification of the dam. Moreover, two additional factors influence potential severity of
a full or partial dam failure: (1) amount of water impounded, and (2) downstream development and
infrastructure (density, type, and value) (City of Sacramento Development Service Department 2005). Several
classification tools are available to identify the hazards of a dam. For the purpose of this hazard profile and
Hazard Mitigation Plan (HMP) Update, the USACE hazard classification will be used. USACE developed the
classification system presented in Table 3-3. This hazard rating system is based only on potential consequences
of a dam failure; it does not take into account probability of such failures.

TTABLE 3-3. HAZARD POTENTIAL CLASSIFICATION

Hazard
Categorya Direct Loss of Lifeb Lifeline Lossesc Property Lossesd

Environmental
Lossese

Low None (rural location, no
permanent structures for
human habitation)

No disruption of services
(cosmetic or rapidly
repairable damage)

Private agricultural
lands, equipment, and
isolated buildings

Minimal incremental
damage

Significant Rural location, only transient
or day-use facilities

Disruption of essential
facilities and access

Major public and
private facilities

Major mitigation
required

High Certain (one or more)
extensive residential,
commercial, or industrial
development

Disruption of essential
facilities and access

Extensive public and
private facilities

Extensive mitigation
cost or impossible to
mitigate

a. Categories are assigned to overall projects, not individual structures at a project.
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b. Loss of life potential based on inundation mapping of area downstream of the project. Analyses of loss of life potential
should take into account the population at risk, time of flood wave travel, and warning time.

c. Indirect threats to life caused by interruption of lifeline services due to project failure or operational disruption—for
example, loss of critical medical facilities or access to these.

d. Damage to project facilities and downstream property and indirect impact due to loss of project services, such as impact
due to loss of a dam and navigation pool, or impact due to loss of water or power supply.

e. Environmental impact downstream caused by the incremental flood wave produced by project failure, beyond what would
normally be expected for the magnitude flood event under which the failure occurs.

Source: USACE 1995

3.2.5 Warning Time
Warning time for dam failure varies depending on the cause of the failure. Evacuations prior to events of
extreme precipitation or massive snowmelt can be planned given sufficient time. A structural failure due to
earthquake, however, possibly would allow no warning time. A dam’s structural type also affects warning time.
Earthen dams do not tend to fail completely or instantaneously. Once a breach is initiated, discharging water
erodes the breach until either the reservoir water is depleted or the breach resists further erosion. Concrete
gravity dams also tend to have partial breaches as one or more monolith sections formed during dam
construction are forced apart by escaping water. Time for breach formation ranges from a few minutes to a
few hours (USACE 1997).

San Mateo County and its planning partners have established protocols for emergency warning and response
through its adopted emergency operations plan (EOP). The San Mateo County Sheriff’s Office of Emergency
Services maintains copies of the most recent dam emergency action plans (EAP) and inundation maps, and it
has used this information to plan notification needs for downstream areas in the event of a failure (San Mateo
County Sheriff 2015).

3.3 Secondary Hazards
Dam failure can cause severe downstream flooding depending on magnitude of the failure. Other potential
secondary hazards of dam failure include landslides around the reservoir perimeter, bank erosion on the rivers,
and destruction of downstream habitat.

3.4 Exposure
Exposure and vulnerability to dam failure hazard was assessed by use of spatial analysis. Dam inundation areas
for which inundation mapping was available were combined into a single inundation area and overlaid with
planning area features including general building stock and critical facility databases. Dams included in the
combined inundation area were Bear Gulch, Emerald Lake, Felt Lake, Laurel Creek, Lower Crystal Springs,
Pilarcitos, Ricky Dam, San Andreas, and Searsville. Although simultaneous failure of all dams is highly unlikely,
the assessment provides information adequate for planning purposes. However, this assessment may not
capture risk posed by all dams in the County.

3.4.1 Population
All populations within a dam failure inundation zone would be exposed to the risk of a dam failure. Potential
for loss of life is affected by capacity and number of evacuation routes available to populations living within
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areas of potential inundation. Estimated population living within the mapped inundation areas is 116,451, or
15.5 percent of the County’s population. Table 3-4 lists population exposure estimates by jurisdiction.

TTABLE 3-4. POPULATIONWITHIN DAM FAILURE INUNDATION AREASb

Population Exposeda % of Total Population
Atherton 333 4.8%
Belmont 1,790 6.7%
Brisbane 0 0.0%
Burlingame 993 3.3%
Colma 0 0.0%
Daly City 0 0.0%
East Palo Alto 141 0.5%
Foster City 32,390 100.0%
Half Moon Bay 454 3.8%
Hillsborough 1,234 10.8%
Menlo Park 3,373 10.1%
Millbrae 0 0.0%
Pacifica 0 0.0%
Portola Valley 0 0.0%
Redwood City 8,510 10.4%
San Bruno 0 0.0%
San Carlos 0 0.0%
San Mateo 66,064 65.1%
South San Francisco 0 0.0%
Woodside 14 0.3%
Unincorporated 1,156 1.8%
Total 116,452 15.5%

a. Determined by percent of total residential buildings exposed multiplied by estimated 2015 population.
b. These estimates are derived from the planning scenario event, not for all possible dam failure risk in the County.

3.4.2 Property
Table 3-5 summarizes values of planning area buildings within the mapped inundation area. More than
14 percent of total replacement value within the planning area is exposed to the dam failure hazard. Table 3-6
lists structure types of buildings within the inundation areas and also represents the distribution of land uses
within the dam inundation area.
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TTABLE 3-5. VALUE OF STRUCTURES IN DAM FAILURE INUNDATION AREAb

Value Exposed % of Total
Building Contents Total Replacement Valuea

Atherton $244,788,197 $202,129,464 $446,917,661 11.5%
Belmont $308,456,306 $220,868,233 $529,324,539 5.1%
Brisbane $0 $0 $0 0.0%
Burlingame $111,558,338 $81,598,480 $193,156,818 0.9%
Colma $0 $0 $0 0.0%
Daly City $0 $0 $0 0.0%
East Palo Alto $8,273,294 $6,158,767 $14,432,060 0.2%
Foster City $4,859,871,460 $3,359,006,796 $8,218,878,256 100.0%
Half Moon Bay $440,474,259 $420,197,446 $860,671,706 11.0%
Hillsborough $370,525,354 $243,136,791 $613,662,145 13.1%
Menlo Park $575,971,438 $389,075,302 $965,046,740 5.2%
Millbrae $0 $0 $0 0.0%
Pacifica $0 $0 $0 0.0%
Portola Valley $0 $0 $0 0.0%
Redwood City $1,904,626,976 $1,575,450,944 $3,480,077,920 9.7%
San Bruno $0 $0 $0 0.0%
San Carlos $0 $0 $0 0.0%
San Mateo $16,236,106,569 $13,261,869,886 $29,497,976,455 68.1%
South San Francisco $0 $0 $0 0.0%
Woodside $2,442,452 $1,221,226 $3,663,677 0.1%
Unincorporated $363,502,223 $314,421,833 $677,924,056 2.1%
Total $25,426,596,866 $20,075,135,168 $45,501,732,033 14.2%

a. Percentages are based on total replacement value for individual jurisdictions, not for the planning area as a whole. The
“total” percentage shown is based on the sum of replacement values for jurisdictions in this table.

b. These estimates are derived from the planning scenario event, not for all possible dam failure risk in the County.
Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of

data limitations.

TABLE 3-6. PRESENT LANDUSE IN DAM FAILURE INUNDATION AREAS

Number of Structuresa,b

Residential Commercial Industrial
Agriculture/
Forestry Religion Government Education Total

Atherton 119 6 0 0 0 0 2 127
Belmont 497 8 2 0 1 0 0 508
Brisbane 0 0 0 0 0 0 0 0
Burlingame 258 8 1 0 1 0 0 268
Colma 0 0 0 0 0 0 0 0
Daly City 0 0 0 0 0 0 0 0
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TTABLE 3-6. PRESENT LANDUSE IN DAM FAILURE INUNDATION AREAS

Number of Structuresa,b

Residential Commercial Industrial
Agriculture/
Forestry Religion Government Education Total

East Palo Alto 22 1 0 0 0 0 0 23
Foster City 8,750 118 22 0 8 0 7 8,905
Half Moon Bay 140 34 0 2 0 0 0 176
Hillsborough 419 6 0 0 0 0 1 426
Menlo Park 936 15 0 0 1 0 2 954
Millbrae 0 0 0 0 0 0 0 0
Pacifica 0 0 0 0 0 0 0 0
Portola Valley 0 0 0 0 0 0 0 0
Redwood City 1,975 92 2 0 9 0 6 2,084
San Bruno 0 0 0 0 0 0 0 0
San Carlos 0 0 0 0 0 0 0 0
San Mateo 17,485 803 87 1 30 3 18 18,427
South San
Francisco

0 0 0 0 0 0 0 0

Woodside 5 0 0 0 0 0 0 5
Unincorporated 326 14 0 11 0 0 1 352
Total 30,932 1,105 114 14 50 3 37 32,255

a. Present land use information in this plan is for planning purposes only. Discrepancies may exist between these estimates
and official records maintained by participating jurisdictions.

b. These estimates are derived from the planning scenario event, not for all possible dam failure risk in the County.

Geographic Information System (GIS) analysis was applied to determine the number of critical facilities within
the mapped dam inundation areas. As Table 3-7 indicates, 155 of the planning area’s critical facilities are within
the inundation areas. In addition, the following major roads are exposed to the dam failure hazard:

State Highway 1 (Pacific Coast
Highway)

State Highway 92 US Highway 101

State Highway 82 (El Camino
Real)

State Highway 109 (University
Avenue, East Palo Alto)

Interstate 380

State Highway 84 (Woodside
Road)

State Highway 114 (Willow Road,
Menlo Park)

Additional critical facilities and infrastructure are likely present within inundation areas for which mapping was
not available.
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TTABLE 3-7. CRITICAL FACILITIES IN DAM FAILURE INUNDATION AREAS IN SANMATEO COUNTY
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Atherton 0 0 0 0 0 0 0 1 1
Belmont 0 0 0 0 3 0 0 0 3
Brisbane 0 0 0 0 0 0 0 0 0
Burlingame 0 0 0 0 0 0 0 0 0
Colma 0 0 0 0 0 0 0 0 0
Daly City 0 0 0 0 0 0 0 0 0
East Palo Alto 0 0 0 0 0 0 0 0 0
Foster City 0 2 1 1 10 2 2 10 28
Half Moon Bay 0 0 0 0 3 0 0 0 3
Hillsborough 0 0 0 0 4 0 0 1 5
Menlo Park 0 0 0 0 3 0 0 1 4
Millbrae 0 0 0 0 0 0 0 0 0
Pacifica 0 0 0 0 0 0 0 0 0
Portola Valley 0 0 0 0 0 0 0 0 0
Redwood City 0 1 2 0 3 0 0 5 11
San Bruno 0 0 0 0 0 0 0 0 0
San Carlos 0 0 0 0 0 0 0 0 0
San Mateo 1 4 1 14 49 1 2 16 88
South San
Francisco

0 0 0 0 0 0 0 0 0

Woodside 0 0 0 0 0 0 0 0 0
Unincorporated 0 0 0 2 9 0 0 1 12
Total 1 7 4 17 84 3 4 35 155

3.4.3 Environment
Reservoirs held behind dams affect many ecological aspects of a river. River topography and dynamics depend
on a wide range of flows, but rivers below dams often undergo long periods of very stable flow conditions or
saw-tooth flow patterns caused by releases followed by no releases. Water releases from a reservoir, including
those exiting a turbine, usually contain very little suspended sediment; this can lead to scouring of river beds
and loss of riverbanks.

The environment would be exposed to a number of risks in the event of dam failure. The inundation could
introduce many foreign elements into local waterways, possibly destroying downstream habitat and exerting
detrimental effects on many species of animals.
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3.5 Vulnerability
The dam failure hazard is significant to San Mateo County because of presence of more than 20 dams across
the County, including more than 10 higher hazard dams (13 dams were identified by San Mateo County Sheriff’s
Office as having potential to endanger lives and property; however, the County did not note whether this
hazard classification corresponds to USACE hazard classes or is unique to San Mateo County). Direct and
indirect losses associated with dam failures include injury and loss of life, damage to structures and
infrastructure, agricultural losses, utility failure (power outages), and stress on community resources.

3.5.1 Population
The entire population residing within a dam failure inundation zone is considered exposed and vulnerable. Of
the population exposed, the most vulnerable include the economically disadvantaged and the population over
age 65. Economically disadvantaged populations are more vulnerable because they are likely to evaluate their
risk and make decisions to evacuate based on net economic impact on their families. The population over age
65 is also highly vulnerable because they are more likely to seek or need medical attention that may not be
available because of isolation during a flood event, and they may have more difficulty evacuating. The
vulnerable population also includes those who would not have adequate warning from a television or radio
emergency warning system.

3.5.2 Property
Vulnerable properties are those closest to the dam inundation area. These properties would undergo the
largest, most destructive surge of water. Low-lying areas are also vulnerable because dam waters would collect
there.

Loss estimates were not generated for the dam failure hazard by use of Hazus-MH. Instead, loss potentials
were developed representing 10 percent, 30 percent, and 50 percent of replacement value of exposed
structures. This allows emergency managers to select a range of economic impact based on an estimate of
percent of damage to general building stock. Damage exceeding 50 percent is considered substantial by most
building codes, and typically requires total reconstruction of the structure. Table 3-8 lists general building stock
loss estimates within dam failure inundation areas. That all dams included in the inundation mapping would
fail at the same time is highly unlikely.

TTABLE 3-8. VALUE OF STRUCTURES AND CONTENTS IN DAM FAILURE INUNDATION AREAa

Exposed Value
Estimated Loss Potential from Dam Failure

10% Damage 30% Damage 50% Damage
Atherton $446,917,661 $44,691,766 $134,075,298 $223,458,831
Belmont $529,324,539 $52,932,454 $158,797,362 $264,662,269
Brisbane $0 $0 $0 $0
Burlingame $193,156,818 $19,315,682 $57,947,045 $96,578,409
Colma $0 $0 $0 $0
Daly City $0 $0 $0 $0
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TTABLE 3-8. VALUE OF STRUCTURES AND CONTENTS IN DAM FAILURE INUNDATION AREAa

Exposed Value
Estimated Loss Potential from Dam Failure

10% Damage 30% Damage 50% Damage
East Palo Alto $14,432,060 $1,443,206 $4,329,618 $7,216,030
Foster City $8,218,878,256 $821,887,826 $2,465,663,477 $4,109,439,128
Half Moon Bay $860,671,706 $86,067,171 $258,201,512 $430,335,853
Hillsborough $613,662,145 $61,366,215 $184,098,644 $306,831,073
Menlo Park $965,046,740 $96,504,674 $289,514,022 $482,523,370
Millbrae $0 $0 $0 $0
Pacifica $0 $0 $0 $0
Portola Valley $0 $0 $0 $0
Redwood City $3,480,077,920 $348,007,792 $1,044,023,376 $1,740,038,960
San Bruno $0 $0 $0 $0
San Carlos $0 $0 $0 $0
San Mateo $29,497,976,455 $2,949,797,646 $8,849,392,937 $14,748,988,228
South San Francisco $0 $0 $0 $0
Woodside $3,663,677 $366,368 $1,099,103 $1,831,839
Unincorporated $677,924,056 $67,792,406 $203,377,217 $338,962,028
Total $45,501,732,033 $4,550,173,203 $13,650,519,610 $22,750,866,017

a. These estimates are derived from the planning scenario event, not for all possible dam failure risk in the County.
Note: Values are accurate only for comparison among results in this plan. See Section 2, Chapter 1 of this volume for a

discussion of data limitations.

3.5.3 Critical Facilities
All critical facilities within dam inundation areas are vulnerable to the dam failure hazard. Transportation
routes—including all roads, railroads, and bridges in the path of a dam inundation—are vulnerable and could
be wiped out, creating isolation issues. Critical facilities most vulnerable are those already in poor condition
and thus not able to withstand a large water surge. Utilities such as overhead power lines, cable, and phone
lines could also be vulnerable. Loss of these utilities could create additional isolation issues within the
inundation areas.

3.5.4 Environment
Dam failure poses a number of risks to the environment. The inundation could introduce foreign elements into
local waterways, resulting in destruction of downstream habitat and detrimental effects on many species of
animals. Releases of hazardous materials pose the most significant threat to the environment within an
inundation area. Fixed site facilities within the inundation area may contain highly flammable or highly toxic
materials, and tanks may rupture, releasing the material into the environment. Depending on characteristics
of a hazardous material, affected environments may take years to recover.

Extent of vulnerability of the environment is the same as exposure of the environment.
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3.5.5 Economic Impact
Dam failure can cause severe downstream flooding and may transport large volumes of sediment and debris,
depending on the magnitude of the event, resulting in direct repair costs for the County or associated
jurisdictions to manage the debris. Widespread damage to buildings and infrastructure affected by an event
would require large monetary expenditures for repair of those. Beyond costs stemming from physical damage,
closures of businesses may be necessary while flood waters retreat and the area awaits resumption of utilities
services.

3.6 Future Trends in Development
Land use within the planning area will conform to general plans adopted under California’s General Planning
Law. The safety elements of these general plans establish standards and plans for protection of the community
from hazards. Dam failure is currently addressed as part of the flooding hazard in jurisdictional safety elements.
Municipal planning partners have established comprehensive policies regarding sound land use within
identified flood hazard areas. Flood-related policies in the general plans will help reduce risk associated with
the dam failure hazard to all future development within the planning area.
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3.7 Scenario
An earthquake in the region could lead to liquefaction of soils around a dam, without warning during any time
of the day. A human-caused incident such as a terrorist attack also could trigger a catastrophic failure of a dam
that would impact the planning area. Failure of a high hazard dam in the County would likely result in losses of
life, roadways, structures, and property, and exert severe impacts on the local economy. While the possibility
of failure is remote, results would be devastating. The worst-case scenario would involve failure of the Lower
Crystal Springs Dam. In addition to severe property damage and potential injuries, loss of water from the Crystal
Springs Reservoir could lead to reduction in available potable water for the County and Bay Area. Coupled with
the ongoing drought throughout the State and already low water supply availability, this damage could lead to
significant water shortages.

While probability of dam failure is very low, probability of flooding associated with changes in dam operational
parameters in response to climate change is higher. Dam designs and operations are developed based on
hydrographs from historical records. If these hydrographs change significantly over time due to effects of
climate change, current dam designs and operations may no longer be valid. Specified release rates and
impound thresholds may have to be changed, which could result in increased discharges downstream of these
facilities, thus increasing probability and severity of flooding.

3.8 Issues
The most significant issues associated with dam failure involve properties and populations within inundation
zones. Flooding as a result of a dam failure would significantly impact these areas. Warning time for dam failure
plausibly would be limited. Moreover, dam failure is frequently associated with other natural hazard events
such as earthquakes, landslides, or severe weather, which limits predictability of dam failure and compounds
the hazard. Important issues associated with dam failure hazards are as follows:

USACE NID and DSOD dam lists are inconsistent regarding the number of dams in San Mateo County.
These lists should be evaluated and corrected where needed. Currently, NID lists 24 dams within the
County, while DSOD has record of 21.
Federally regulated dams are adequately overseen, and emergency action plans for public
notification in the unlikely event of failures of these are sophisticated. However, protocols for
notification of downstream citizens of imminent failure must be tied to local emergency response
planning.
Mapping for federally regulated dams is already required and available; however, mapping for non-
federally regulated dams that estimates inundation depths is needed to better assess risks
associated with failure of these dams. Moreover, although mapping is required for federally
regulated dams, development downstream of dams and upgrades to older dams may have altered
inundation areas; however, these inundation maps may not have been updated for significant
periods of time. Encouraging property owners of dams to update EAPs and inundation maps will
ensure availability of the most accurate data to assist emergency planners and local officials.
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Most dam failure mapping required at federal levels requires determination of the probable
maximum flood. While the probable maximum flood represents a worst-case scenario, it is generally
the event with the lowest probability of occurrence. Mapping of dam failure scenarios for non-
federal-regulated dams that are less extreme than the probable maximum flood, but have a higher
probability of occurrence, can be valuable to emergency managers and community officials
downstream of these facilities. This type of mapping can illustrate areas potentially impacted by
more frequent events to support emergency response and preparedness actions.
The concept of residual risk associated with structural flood control projects should be considered in
designs of capital projects and applications of land use regulations.
Addressing security concerns and the need to inform the public of risk associated with dam failure
are challenges for public officials.
Limited financial resources for dam maintenance during economic downturns result in decreased
attention to dam structure operational integrity, because available funding is often directed to more
urgent needs. This could increase potential for maintenance failures.
Dam failure inundation areas are often not considered special flood hazard areas under the National
Flood Insurance Program, so flood insurance coverage in these areas is not common.
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CChapter 4.
Drought

4.1 General Background
Most of California’s precipitation comes from storms moving across the
Pacific Ocean. The path followed by the storms is determined by the
position of an atmospheric high pressure belt that normally shifts
southward during the winter, allowing low pressure systems to move into
the State. On average, 75 percent of California’s annual precipitation occurs
between November and March, with 50 percent occurring between
December and February. A persistent Pacific high pressure zone over
California in mid-winter signals a tendency for a dry water year.

A typical water year produces about 100 inches of rainfall over the North
Coast, 50 inches of precipitation (combination of rain and snow) over the
Northern Sierra, 18 inches in the Sacramento area, and 15 inches in the Los
Angeles area. In extremely dry years, these annual totals can fall to as little
as one half, or even one third of these amounts.

Determination of when drought begins requires knowledge of drought
impacts on water users, including supplies available to local water users and stored water available to them in
surface reservoirs or groundwater basins. Different local water agencies have different criteria for defining
drought conditions within their jurisdictions. Some agencies issue drought watch or drought warning
announcements to their customers. Determinations of regional or statewide drought conditions are usually
based on a combination of hydrologic and water supply factors (CA Department of Water Resources [DWR]
2016). The California water code does not include a statutory definition of drought; however, analysis of text
in the code indicates that legal matters most frequently focus on drought conditions during times of water
shortages (California Code of Regulations [CCR] 2016).

The Sierra Nevada snowpack serves as the primary agent for replenishing water in the San Francisco Bay area,
including San Mateo County, and for much of the State of California. A reduction in spring snowpack runoff,
whether due to drier winters or to increasing temperatures leading to more rain than snow, can increase risk
of summer or fall water shortages throughout the region (City and County of San Francisco 2014).

4.1.1 Water Supply Strategy
San Mateo County receives approximately 92 percent of its water through the regional Hetch Hetchy Water
System, with the remainder of the County’s water supply coming from surface, ground, and recycled water
(San Mateo County Sheriff 2015). The water system was so-named because 85 percent of the water supply
comes from the Sierra Nevada snowmelt stored in the Hetch Hetchy reservoir along the Tuolumne River in

DEFINITIONS

Drought—Cumulative impacts

of several dry years on water
users, which can include
deficiencies in surface and
subsurface water supplies, and
effects on health, wellbeing, and
quality of life.

Hydrological Drought—

Deficiencies in surface and
subsurface water supplies.

Socioeconomic Drought—

Drought impacts on health,
wellbeing, and quality of life.
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Yosemite National Park; the remaining 15 percent of water comes from runoff in Alameda and Peninsula
watersheds (Bay Area Water Supply Conservation Agency [BAWSCA] 2016)
BAWSCA is the main water provider for much of the Bay Area, allowing San Mateo County (through its cities),
other jurisdictions, water districts, and private utilities to coordinate in order to ensure continual water
supply necessary to maintain health, safety, and economic wellbeing of residents, businesses, and
community organizations. BAWSCA agencies manage two-thirds of water consumption from the Hetch
Hetchy Water System, providing water to 2.4 million people in San Francisco, Santa Clara, Alameda, and San
Mateo Counties. In San Mateo County, BAWSCA services Brisbane, Burlingame, Daly City, East Palo Alto,
Hillsborough, Menlo Park, Millbrae, Redwood City, San Bruno, Coastside County Water District, Estero
Municipal Improvement District, Guadalupe Valley Municipal Improvement District, Mid-Peninsula Water
District, Westborough Water District, and California Water Service Company (private utility) (BAWSCA 2016).

BAWSCA developed a reliable, two-phase, long-term water supply strategy for customers in San Mateo County
and throughout the Bay Area. Purposes of this comprehensive strategy are as follows: (1) quantifying water
supply reliability needs of BAWSCA member agencies through 2040, (2) identifying water supply management
programs or programs that can be developed to meet those regional water reliability needs, and (3) developing
an implementation plan for the water supply strategy.

This water supply strategy recognized that drought year shortfalls could be significant, although determining
that normal year water supply would be adequate through at least 2014. Dry years could result in system-wide
cutbacks of up to 20 percent, but 10 to 15 percent is the more consistent standard. BAWSCA also noted impacts
of water shortages would be regional and could lead to secondary detrimental economic effects. To address
this concern, BAWSCA focused on (1) identifying options for filling all or portions of the drought year supply
shortfall, and (2) investigating and potentially implementing actions that seem most beneficial.

In addition to the Long-Term Reliable Water Supply Strategy, BAWSCA also developed a Water Conservation
Implementation Plan (WCIP). The WCIP focuses on the following objectives:

Assist BACSWA member agencies in evaluating potential water savings and cost-effectiveness
associated with implementing additional water conservation measures, beyond their commitments
in 2004.
Determine potential water savings in 2018 and 2030 based on a selected range of new conservation
measures and the 2004 water conservation commitments.
Determine BAWSCA’s role in helping member agencies achieve individual water conservation goals.
Develop a coordinated regional plan for water conservation implementation measures to serve as a
guideline for member agencies (BAWSCA 2009).

While BAWSCA is the primary water service agent in the County, it is not the only option for residents and
businesses. The County Public Works Department operates County Service Area (CSA) No. 7 and CSA No. 11.
These service areas provide potable water to approximately 70 customers in the La Honda community and
90 customers in the Pescadero community, respectively. CSA 7 also supplies two County facilities—Camp
Glenwood Boys Ranch and Sam McDonald Park (San Mateo County 2016).
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Moreover, some County residents have domestic wells on their property. The South Central Regional Office of
California DWR monitors wells for San Mateo County to help protect groundwater quality (CA DWR 2016). As
of 2013, San Mateo County had 4,898 wells within its limits. Of these wells, 1,372 were for domestic use, 462
for irrigation, 36 for public supply, and the rest for monitoring, industrial, or other uses (CA DWR 2013).

4.1.2 Water Supply Infrastructure

The Hetch Hetchy Water System (source of much of the water consumed in the Bay Area) was approved in
1913 under the Raker Act, which allowed use of federal lands in the Sierra Nevada Mountains to build that
water system. The water system was constructed by San Francisco over the next 20 years, with first delivery of
water in 1934. Although the system is owned by San Francisco, it was designed from the beginning to serve as
a regional water supply system (BAWSCA 2016). Figure 4-1 shows the Hetch Hetchy Water System.

FFIGURE 4-1. HETCH HETCHYWATER SYSTEM

In May 2002, the San Francisco Public Utilities Commission (SFPUC) adopted a $2.9 billion capital improvement
plan (CIP) to overhaul and enhance the water system. Need for such an overhaul had been recognized after
the Loma Prieta earthquake in 1989 and drought in the 1990s. Much of the water supply system is 75 to 100
years old and does not meet modern seismic codes. Major pipelines cross earthquake faults, and the U.S.
Geological Survey (USGS) has estimated a 63 percent probability of occurrence of an earthquake of magnitude
6.7 within the next 30 years. A 2000 SFPUC study found that a major earthquake could cripple the water supply
system for up to 20-30 days or longer. SFPUC has highlighted nine priority projects in the CIP for
implementation, completion of which should help ensure relative continuity of operations of the water supply
system following a large seismic event (BAWSCA 2016).

San Mateo County maintains the infrastructure for CSA 7 and CSA 11, the two local water systems within its
borders. CSA 7 includes an intake and pump in Alpine Creek, a water treatment plan, a 500,000-gallon storage
tank, and a distribution system. The treatment plant was constructed in the early 1990s, but parts of the
distribution system date back to the 1920s. CSA 11 was established in 1988 and consists of two wells, one
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135,000-gallon distribution tank, and a distribution system. Water flows from the distribution tank through the
water system under force of gravity; no distribution pumps are required. CSA 11 was determined necessary
after relatively high concentrations of nitrate and other naturally occurring salts were found in local
groundwater sources, raising concern that continued use of previously utilized small domestic wells could lead
to unintended health consequences (San Mateo County 2016).

4.1.3 Defined Drought Levels
Neither San Mateo County nor BAWSCA have defined “drought level.” County and regional drought response
is determined case by case, and response priorities are typically based on imminence of potential water
shortages. BAWSCA has developed both Tier 1 and Tier 2 Drought Implementation Plans (DRIP); however, these
plans do not specify specific trigger levels. The Tier 1 DRIP is for SFPUC and BAWSCA, while the Tier 2 DRIP is
for BAWSCA member agencies. The Tier 2 DRIP includes calculations to determine water allocations for
member agencies during water shortages. Drought levels defined in the California Drought Contingency Plan
(listed as follows) can serve as a reference for County and stakeholder agencies when determining need for
response:

Level 1 – Abnormally Dry: The State’s precipitation, snowpack, or runoff is lower than normal, or
reservoir levels are below average. Conservation measures should be increased voluntarily, to help
manage the State’s current water supply.
Level 2 – First Stage Drought: The State’s precipitation, snowpack, or runoff is lower than normal, or
reservoir levels are below average. Conservation measures should be increased voluntarily, to help
manage the State’s current water supply.
Level 3 – Severe Drought: Reservoirs are low; precipitation, snowpack, and runoff are all well-below
normal and forecasted to remain so. Mandatory conservation may need to be enacted in
communities that do not have adequate water supplies.
Level 4 – Extreme Drought: Reservoirs are low; precipitation, snowpack, and runoff are all well-
below normal and forecasted to remain so. Mandatory conservation may need to be enacted in
communities that do not have adequate water supplies.
Level 5 – Exceptional Drought: Extremely dry conditions persist across the State. Water safety,
supply, and quality are all at risk due to shortages. All sectors of water usage are facing hardship as a
result of inadequate supply and dry conditions.
Drought Recovery: Current Water Conditions throughout the State are at normal levels. No drastic
water conservation measures are necessary, although water conservation should always be
practiced. The State’s reservoirs are full or nearly full, and runoff across the State is at normal levels
(California 2010).

4.2 Hazard Profile
Droughts originate from a deficiency of precipitation resulting from an unusual weather pattern. If the weather
pattern lasts a short time (a few weeks or a couple months), the drought is considered short-term. If the
weather pattern becomes entrenched and precipitation deficits last for several months or years, the drought
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is considered a long-term drought. A region may undergo a long-term circulation pattern that produces
drought, with short-term changes in this long-term pattern that result in short-term wet spells. Conversely, a
long-term wet circulation pattern may be interrupted by short-term weather spells that result in short-term
drought. Droughts typically occur after 2 or 3 years of below-average rainfall during the period from November
to March, when about 75 percent of California’s average annual precipitation falls. December, January, and
February are when approximately 50 percent of rainfall occurs in California.

4.2.1 Past Events

State of California
California DWR has state hydrologic data from as far back as the early 1900s
(http://www.water.ca.gov/waterconditions/). These data indicate occurrences of multi-year droughts from
1912 to 1913, 1918 to 1920, and 1922 to 1924. The 2010 Association of Bay Area Governments (ABAG) Local
Hazard Mitigation Plan also identified several droughts in San Mateo County. Since the multi-year drought in
1922-1924, four prolonged periods of drought have occurred in California, and three noteworthy droughts
(two short-term and one long-term) have impacted San Mateo County:

1928 to 1934 Drought—This drought established criteria for designing supply and yield of many large
Northern California reservoirs. California DWR estimates that this drought caused the driest period in
the Sacramento River watershed since approximately the mid-1550s.
1976 to 1977 Drought—California had one of its most severe droughts due to lack of rainfall during
the winters of 1976 and 1977. 1977 was the driest period on record in California, with the previous
winter recorded as the fourth driest in California’s hydrological history. The cumulative impact led to
widespread water shortages and severe water conservation measures throughout the State. Only
37 percent of average Sacramento Valley runoff was received, with just 6.6 million acre-feet
recorded. Over $2.6 billion in crop damage was recorded in 31 counties. A federal disaster
declaration was declared in Placer County and surrounding counties.
San Mateo County was included in the statewide drought declaration on March 26, 1976.
1987-1992 Drought—California received precipitation well below average levels for four consecutive
years. While the Central Coast was most affected by lack of rainfall and low runoff, the Sierra
Nevadas in Northern California, as well as the Central Valley counties including Placer County, were
also affected. During this drought, only 56 percent of average runoff for the Sacramento Valley was
received, totaling just 10 million acre-feet. By February 1991, all 58 counties in California were
suffering under drought conditions that affected urban, rural, and agricultural areas.
June 6, 2006 Drought—San Mateo was part of a declared water management and fish shortage
disaster in 2006. Klamuth River Basin Chinook salmon populations were extremely low due to ocean
conditions, drought, water management, water quality, water flows, disease, and eliminated access
to historical spawning habitat. This resulted in environmental, recreational, commercial, and
economic impacts. Although this event is not technically a direct drought event, it has been included
here because it was exacerbated by drought conditions.
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February 27, 2009 Drought—A drought declaration was declared statewide after a 3-year drought
resulting from below-average rainfall, low snowmelt runoff, and the largest court-ordered water
restriction in state history (at the time). The drought led to $300 million in agricultural revenue loss
and potential long-term economic losses of $3 billion.
2012-2016 (Ongoing) Drought—California’s current drought has set several records for the State.
From 2012 to 2014, it ranked as the driest three consecutive years for statewide precipitation.
Calendar year 2014 set new climate records for statewide average temperatures and for record-low
water allocations from State Water Project and federal Central Valley Project contractors. Calendar
year 2013 set minimum annual precipitation records for many communities. The State has detailed
executive orders and regulations concerning water conservation and management. Total impacts of
the drought cannot be determined until after its conclusion.

San Mateo County has been impacted by current drought conditions across the State. Local news sources
indicate significant effects on the southern coastline because many residents in this area rely on creeks and
wells that have stopped flowing. Rural communities in the County have faced stringent limitations on
bathing, using toilets, and washing items, and the many ranches and farms in the area have undergone
significant economic downturns. More urban parts of the San Francisco Bay area, served by big water
agencies, have also undergone limitations because of need to conserve water, but not to the extent imposed
on rural residents (SFGate 2014).

Although El Niño-related storms in February 2014 brought precipitation to the region, levels of rain and snow
did not provide the amount of water needed. As of March 2014, the Hetch Hetchy area had received only 34.7
percent of normal annual precipitation. Even with the February 2014 storms increasing snowpack levels by 10
percent, the snowpacks remained at only 32 percent of median April 1st snowpack conditions. Additionally, Bay
Area watersheds had received only 33 percent of normal annual precipitation as of March 2014 (San Mateo
County Sheriff 2015).

Responding particularly to the current drought, San Mateo County and its cities have implemented the
following initiatives to maintain quantity and quality of their water resources in the County (San Mateo County
2016):

San Mateo Countywide Water Pollution Program
Groundwater Protection Program
Land Use and Septic Wells Program
Recreational Water Quality Program
Small Drinking Water Systems Program
Municipal Facilities Water Conservation Efforts.

4.2.2 Location
The National Oceanic and Atmospheric Administration (NOAA) has developed several indices to measure and
map impacts, severities, extents, and locations of droughts:
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The Palmer Crop Moisture Index measures short-term drought on a weekly scale and is used to
quantify drought’s impacts on agriculture during the growing season. Figure 4-2 shows this index for
the week ending January 30, 2016.
The Palmer Z Index measures short-term drought on a monthly scale. Figure 4-3 shows this index for
December 2015.
The Palmer Drought Severity Index (PDSI) measures duration and intensity of long-term, drought-
inducing circulation patterns. Long-term drought is cumulative, so intensity of drought during a given
month depends on current weather patterns plus cumulative patterns over previous months.
Weather patterns can change quickly from a long-term drought pattern to a long-term wet pattern,
and the PDSI can respond fairly rapidly. Figure 4-4 shows this index for December 2015.
Hydrological impacts of drought (e.g., reservoir levels, groundwater levels, etc.) take longer to
develop, and recovery from these impacts can take even longer. The Palmer Hydrological Drought
Index (PHDI), another long-term index, was developed to quantify hydrological effects. The PHDI
responds more slowly to changing conditions than the PDSI. Figure 4-5 shows this index for
December 2015.
While the Palmer indices consider precipitation, evapotranspiration and runoff, the Standardized
Precipitation Index (SPI) considers only precipitation. In the SPI, an index of zero indicates the
median precipitation amount; the index is negative for drought and positive for wet conditions. The
SPI is computed for time scales ranging from 1 to 24 months. Figure 4-6 shows the 24-month SPI map
for January 2013 through December 2015.

FFIGURE 4-2. CROPMOISTURE INDEX FORWEEK ENDING JANUARY 30, 2016
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FFIGURE 4-3. PALMER Z INDEX SHORT-TERM DROUGHT CONDITIONS (DECEMBER 9, 2015)

FIGURE 4-4. PALMER DROUGHT SEVERITY INDEX (DECEMBER 2015)
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FFIGURE 4-5. PALMER HYDROLOGICAL DROUGHT INDEX LONG-TERMHYDROLOGIC CONDITIONS (DECEMBER 2015)

FIGURE 4-6. 24-MONTH STANDARDIZED PRECIPITATION INDEX (JANUARY 2013 –DECEMBER 2015)
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4.2.3 Frequency
Historical drought data regarding the San Mateo County region indicate four significant droughts within the
last 40 years (the 1987-1992 drought was not noted as directly affecting San Mateo County, and is not included
in this count). Based on risk factors and past occurrences, droughts likely will continue to occur in San Mateo
County. Moreover, as temperatures increase, probability of future droughts will likely increase as well.
Therefore, droughts likely will occur in California and San Mateo County at varied severities in the future, even
after conclusion of this current drought.

4.2.4 Severity
Drought can exert widespread impacts on the environment and the economy, although not typically resulting
in direct loss of life or damage to property, as do other natural disasters. Nationwide, drought primarily affects
the sectors of agriculture, transportation, recreation and tourism, forestry, and energy. Social and
environmental impacts are also significant, although determining exact costs of these is difficult. The National
Drought Mitigation Center describes likely drought impacts within three categories:

Agricultural—Drought threatens crops that rely on natural precipitation.
Water supply—Drought threatens supplies of water for irrigated crops and for communities.
Fire hazard—Drought increases the threat of wildfires from dry conditions in forest and rangelands.

Severity of a drought depends on degree of moisture deficiency, duration, and size and location of the affected
area. The longer the duration of the drought and the larger the area impacted, the more severe the potential
impacts. When measuring severity of droughts, analysts typically look at economic impacts. All people could
pay more for water if utilities increase rates due to shortages. Agricultural impacts can result in loss of work
for farm workers and those in related food processing jobs. Other water- or electricity-dependent industries
are commonly forced to shut down all or a portion of their facilities, resulting in further layoffs. A drought can
harm recreational companies that use water (e.g., swimming pools, water parks, and river rafting companies),
as well as landscape and nursery businesses. Specific impacts of drought on County residents and businesses
are described further in the Vulnerability Analysis section of this profile.

Drought generally does not affect groundwater sources as quickly as surface water supplies, but groundwater
supplies generally take longer to recover. Reduced precipitation during a drought means that groundwater
supplies are not replenished at a normal rate. This can lead to reduction in groundwater levels and problems
such as reduced pumping capacity or wells going dry. Shallow wells are more susceptible than deep wells to a
reduction in groundwater levels and other problems previously described. Reduced replenishment of
groundwater affects streams. Much of the flow in streams comes from groundwater, especially during the
summer when precipitation is less and after snowmelt ends. Reduced groundwater levels mean that even less
water will enter streams when steam flows are lowest. In San Mateo County, 67 percent of agriculture water
supply (2,000 acre-feet) comes from groundwater, while 8 percent of urban use needs (8,500 acre-feet) comes
from groundwater. In total, 9 percent (10,500 acre-feet) of the County’s water use comes from groundwater
resources (DWR 2013).
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Significant depletion of groundwater supplies resulting from a drought, excessive groundwater pumping, or a
combination of the two can lead to an unanticipated side effect and secondary hazard—subsidence. Without
groundwater aquifers to support the weight of the ground, land collapses downward. The greatest cause of
subsidence in California is compaction of aquifer systems. Although this is typically due to groundwater
pumping and not drought, drought also magnifies need for greater groundwater pumping as freshwater
sources elsewhere are not as readily available. This subsidence is significant because it is typically irreversible.
It may also cause wetlands to change size and shape, migrate to lower elevations, or disappear entirely; rivers
may change course; and erosion/deposition patterns may change (CA Water Science Center 2016). Although
land sinkage due to low groundwater levels has not yet occurred in San Mateo County, this subsidence is a
significant concern in parts of the State, most notably the San Joaquin Valley and Central Valley. Part of Central
Valley, southwest of Mendota, underwent more than 29 feet of subsidence between 1925 and 1977 (CA Water
Science Center 2015).

4.2.5 Warning Time
Droughts are climatic patterns that occur over long periods of time. Only generalized warning can occur due to
numerous variables that scientists have not pieced together well enough to make accurate and precise
predictions.

Empirical studies over the past century have shown that meteorological drought is never the result of a single
cause. It is the result of many, often synergistic causes that include global weather patterns which produce
persistent, upper-level, high-pressure systems along the West Coast with warm, dry air—resulting in less
precipitation.

Scientists currently do not know how to predict drought more than a month in advance for most locations.
Predicting drought depends on ability to forecast precipitation and temperature. Anomalies of precipitation
and temperature may last from several months to several decades; California is currently undergoing a several-
year-long drought, while other areas in the United States may undergo droughts during periods as short as 1
or 2 months. How long droughts last depends on interactions between the atmosphere and the oceans, soil
moisture and land surface processes, topography, internal dynamics, and accumulated influence of weather
systems on the global scale.

4.3 Secondary Hazards
The secondary hazard most commonly associated with drought is wildfire. A prolonged lack of precipitation
dries out vegetation, which becomes increasingly susceptible to ignition as the duration of the drought extends.
Millions of board feet of timber have been lost, and in many cases erosion occurred that seriously damaged
aquatic life, irrigation, and power production as a result of heavy silting of streams, reservoirs, and rivers.

Drought also is often accompanied by extreme heat, exposing people to risks of sunstroke, heat cramps, and
heat exhaustion. Pets and livestock are also vulnerable to heat-related injuries. Crops can be vulnerable as well.

Environmental losses result from damage to plants, animals, wildlife habitat, and air and water quality; forest
and range fires; degradation of landscape quality; loss of biodiversity; and soil erosion. Some effects are short-



San Mateo County Hazard Mitigation Plan

59
SECTION 2 - Chapter 4

Drought

term and conditions quickly return to normal following the end of the drought. Other environmental effects
linger for some time or may even become permanent. Wildlife habitat, for example, may be degraded through
loss of wetlands, lakes, and vegetation. However, many species will eventually recover from this temporary
aberration. Degradation of landscape quality, including increased soil erosion, may lead to a more permanent
loss of biological productivity.

Drought-induced subsidence is also a potential secondary hazard, although not as common as wildfire or
extreme heat. If subsidence does occur, however, it can significantly impact the local environment,
floodplain/wetlands, and water supply. Although environmental losses are difficult to quantify, growing public
awareness and concern for environmental quality have forced public officials to focus greater attention and
resources on these effects.

4.4 Exposure
All people, property, and environments within San Mateo County would be exposed to some degree to effects
of moderate to extreme drought conditions.

4.5 Vulnerability
Drought produces a complex web of impacts that span many sectors of the economy and reach well beyond
the area undergoing physical drought. This complexity exists because water is integral to ability to produce
goods and provide services. Drought can affect a wide range of economic, environmental, and social activities.
Vulnerability of an activity to effects of drought usually depends on its water demand, how the demand is met,
and what water supplies are available to meet the demand.

California’s 2005 Water Plan and subsequent updates indicate that water demand in the State will increase
through 2030. Although the Department of Water Resources predicts a modest decrease in agricultural water
use, the agency anticipates that urban water use will increase by 1.5 to 5.8 million acre-feet per year (CA DWR
2005). The 2013 update to the Water Plan explores measures, benchmarks, and successes in increasing
agricultural and urban water use efficiency. Between 1996 and 2005, average amount of water use in the San
Francisco Bay area (including San Mateo County) was 155 gallons per capita per day (gpcd); the statewide
average was 198 gpcd. The State established a 20 percent water use reduction goal to be achieved by 2020.
Although regional estimates were not available, state average for water use reduction was at 16 percent (or
166 gpcd) by 2010 (CA DWR 2013).

4.5.1 Population
The entire population of San Mateo County is vulnerable to drought events. Drought conditions can affect
people’s health and safety, including health problems related to low water flows and poor water quality, and
health problems related to dust. Droughts can also lead to loss of human life (National Drought Mitigation
Center [NDMC] 2014). Other possible impacts on health from drought include increased recreational risks;
effects on air quality; diminished living conditions related to energy, air quality, and sanitation and hygiene;
compromised food and nutrition; and increased incidence of illness and disease. Health implications of drought
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are numerous. Some drought-related health effects are short-term while others can be long-term (Centers for
Disease Control and Prevention [CDC] 2012).

As previously stated, drought conditions can cause shortages of water for human consumption. Droughts can
also lead to reduced local firefighting capabilities. Despite these concerns, the County of San Mateo, BAWSCA,
regional water purveyors, and other regional stakeholders have devoted considerable time and effort to
protect life, safety, and health during times of consecutive dry years, such as the current drought situation.
Provisions and measures have been taken to analyze and account for anticipated water shortages. With
coordination from its cities, the County has the ability to minimize and reduce impacts on residents and water
consumers in San Mateo County. No significant life or health effects are anticipated as a result of drought in
San Mateo County.

4.5.2 Property
No structures will be directly affected by drought conditions in San Mateo County, although some structures
may become vulnerable to wildfires, which are more likely following years of drought. Risk to life and property
is greatest where forested areas adjoin urbanized areas (high-density residential, commercial, and industrial)—
also known as the wildfire urban interface (WUI). Therefore, all assets in and adjacent to the WUI zone,
including population, structures, critical facilities, lifelines, and businesses, are considered vulnerable to
wildfire. Specific vulnerability regarding wildfire is addressed in Chapter 10.

4.5.3 Critical Facilities
Critical facilities as defined for this Plan will continue to be operational during a drought. Critical facility
elements such as landscaping may not be maintained due to limited resources, but risk to the County’s critical
facilities inventory will be largely aesthetic. For example, when water conservation measures are in place,
landscaped areas will not be watered and may die. These aesthetic impacts are not considered significant.
Additionally, where possible, the County Office of Sustainability engages in other water conservation measures,
such as installation of water conserving fixtures in its municipal facilities (San Mateo County 2016).

4.5.4 Environment
Environmental losses from drought are associated with damage to plants, animals, wildlife habitat, and air and
water quality; forest and range fires; degradation of landscape quality; loss of biodiversity; and soil erosion.
Some of the effects are short-term and conditions quickly return to normal following the end of the drought.
Other environmental effects linger for some time or may even become permanent. Wildlife habitat, for
example, may be degraded through loss of wetlands, lakes, and vegetation. However, many species will
eventually recover from this temporary aberration. Degradation of landscape quality, including increased soil
erosion, may lead to more permanent loss of biological productivity. Although environmental losses are
difficult to quantify, growing public awareness and concern for environmental quality has forced public officials
to focus greater attention and resources on these effects.
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4.5.5 Economic Impact
Drought causes the most significant economic impacts on industries that use water or depend on water for
their business, most notably, agriculture and related sectors (forestry, fisheries, and waterborne activities). In
addition to losses in yields in crop and livestock production, drought is associated with increased insect
infestations, plant diseases, and wind erosion. Drought can lead to other losses because so many sectors are
affected—losses that include reduced income for farmers and reduced business for retailers and others who
provide goods and services to farmers. This leads to unemployment, increased credit risk for financial
institutions, capital shortfalls, and loss of tax revenue. Prices for food, energy, and other products may also
increase as supplies decrease.

When a drought occurs, the agricultural industry faces greatest risk of economic impact and damage. During
droughts, crops do not mature, resulting in smaller crop yields, undernourishment of wildlife and livestock,
decreases in land values, and ultimately financial losses to farmers (Federal Emergency Management Agency
[FEMA] 1997). Agriculture production has been a significant and growing factor in San Mateo County, especially
as agricultural effects on the economy start to normalize (after a period of decline). Agricultural production
created $148.3 million in total economic output within the County ($47.3 million of which resulted from
multiplier effects), and indirect and induced spending supported another 3,425 jobs in the County (San Mateo
County 2012).

Evaluation of direct effects (i.e., excluding indirect and induced spending benefits) can occur based on
information conveyed in U.S. Department of Agriculture (USDA) reports. According to the 2012 Census of
Agriculture, 334 farms were present in San Mateo County, encompassing 48,160 acres of total farmland. The
average farm size was 144 acres. San Mateo County farms had a total market value of products sold of $75.89
million ($73.137 million in crops including nursery and greenhouse; and $2.751 million in livestock, poultry,
and related products), averaging $227,212 per farm. The Census indicated that 187 farm operators reported
farming as their primary occupation (USDA 2012). Table 4-1 lists acreage of agricultural land exposed to the
drought hazard.

TTABLE 4-1. AGRICULTURE LAND IN SANMATEO COUNTY IN 2012

Number of Farms Land in Farms (acres)
Total Cropland

(acres)
Harvested Cropland

(acres) Irrigated Land (acres)
334 48,160 8,477 4,033 2,822

Source: USDA 2012

In 2012, the top three categories of agricultural products sold in San Mateo County were (1) nursery,
greenhouse, floriculture, and sod at $63.4 million; (2) vegetables, melons, potatoes, and sweet potatoes at
$7,354 million; and (3) fruits, tree nuts, and berries at $2 million. San Mateo County was fifth highest ranked
in both the State and the country in sales of Brussels sprouts; it was eighth highest ranked in the State for sales
of cut Christmas trees; and eleventh highest ranked in the State for sales of floriculture and bedding crops
(USDA 2012).
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A prolonged drought can affect a community’s economy significantly. Increased demand for water and
electricity may result in shortages and higher costs of these resources. Industries that rely on water for
business may be impacted the most (e.g., landscaping businesses). Although most businesses will still be
operational, they may be affected aesthetically—especially the recreation and tourism industry. Moreover,
droughts within another area could affect food supply/price of food for residents within the County.

4.6 Future Trends in Development
San Mateo County considers land use development, water supply and resource concerns, and other
environmental and hazard protection needs in its Shared Vision 2025. The County seeks to ensure a
“prosperous community” via encouragement of innovation in the local economy, creation of jobs, and
expansion of community and educational opportunities; improved affordability; and closure of achievement
gaps. It also seeks a “livable community” that grows near transit locations to promote affordable and
interconnected communities. Under its “environmentally conscious community” category, San Mateo seeks to
preserve natural resources through stewardship; reduction of carbon emissions; and more efficient uses of
energy, water, and land. Performance measures and benchmarks are updated annually on the Shared Vision
2025 website (https://performance.smcgov.org/shared-vision), allowing residents to consistently monitor
successes and outcomes of local initiatives.

Additionally, land use planning is also directed by general plans adopted under California’s General Planning
Law. Municipal planning partners are encouraged to establish General Plans with policies directing land use
and dealing with issues of water supply and protection of water resources. These plans increase capability at
the local municipal level to protect future development from impacts of drought. All planning partners
reviewed their general plans under the capability assessments undertaken for this effort. Deficiencies revealed
by these reviews can be identified as mitigation actions to increase capability to deal with future trends in
development.

4.7 Scenario
Continuation or exacerbation of the current situation across the State of California (i.e., an extreme, multiyear
drought associated with record-breaking rates of low precipitation and high temperatures) is the worst-case
scenario for San Mateo County. Low precipitation and high temperatures increase possibility of wildfires
throughout the County, increasing need for water when water is already in limited supply. Surrounding
counties, also under drought conditions, could increase their demand for the water supplies on which San
Mateo County also relies, triggering social and political conflicts. The higher density population of the Bay Area
increases likelihood of such conflicts despite existence of the BACSWA DRIP. Additionally, the longer drought
conditions last in or near the County, the greater the effect on the local economy; water-dependent industries
especially will undergo setbacks.

4.8 Issues
The planning team has identified the following drought-related issues:

Identification and development of alternative water supplies
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Development of local or regional (BACSWA) drought-level indicators to correspond with DRIP or
other water conservation measures
Monitoring of implementation and benefits of the Long-Term Reliable Water Supply Strategy
projects, WCIP projects, and water system CIP upgrades
Application of alternative techniques (groundwater recharge, water recycle, local capture and reuse,
desalination, and transfer) to stabilize and offset Sierra Nevada snowpack water supply shortfalls
Probability of increased drought frequencies and durations due to climate change
Promotion of active water conservation even during non-drought periods
Regular occurrence of drought or multiyear droughts that may limit the County’s and residents’
ability to successfully recover from or prepare for more occurrences—particularly noteworthy due to
longevity of the current ongoing drought.
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CChapter 5.
Earthquake

5.1 General Background
An earthquake is the vibration of the earth’s surface that follows a
release of energy in the earth’s crust. This energy can be generated
by a sudden dislocation of segments of the crust or by a volcanic
eruption. Most destructive quakes are caused by dislocations of
the crust. The crust may first bend and then, when the stress
exceeds the strength of the rocks, break and snap to a new
position. Vibrations called “seismic waves” are generated in the
process of breaking. These waves travel outward from the source
of the earthquake along the surface and through the earth at
varying speeds, depending on the material they move through.

Geologists have found that earthquakes tend to reoccur along
faults, which are zones of weakness in the earth’s crust. Even if a
fault zone has recently experienced an earthquake, there is no
guarantee that all the stress has been relieved. Another
earthquake could still occur. In fact, relieving stress along one part
of a fault may increase it in another part.

California is seismically active because of movement of the North
American Plate, where everything east of the San Andreas Fault sits,
and the Pacific Plate, which includes the coastal communities. The
movement of the tectonic plates creates stress released as energy
that moves through the earth as waves called earthquakes.

Active faults have experienced displacement in historical time.
However, inactive faults, where no such displacements have been
recorded, also have the potential to reactivate or experience displacement along a branch sometime in the
future. An example of a fault zone that has been reactivated is the Foothills Fault Zone. The zone was
considered inactive until evidence of an earthquake (approximately 1.6 million years ago) was found near
Spenceville, California. Then, in 1975, an earthquake occurred on another branch of the zone near Oroville,
California (now known as the Cleveland Hills Fault). The State Division of Mines and Geology indicates that
increased earthquake activity throughout California may cause tectonic movement along currently inactive
fault systems.

DEFINITIONS

Earthquake—The shaking of the

ground caused by an abrupt shift of
rock along a fracture in the earth or a
contact zone between tectonic plates.
Earthquakes are typically measured
in both magnitude and intensity.

Epicenter—The point on the earth’s

surface directly above the hypocenter
of an earthquake. The location of an
earthquake is commonly described by
the geographic position of its
epicenter and by its focal depth.

Fault—A fracture in the earth’s crust

along which two blocks of the crust
have slipped with respect to each
other.

Focal Depth—The depth from the

earth’s surface to the hypocenter.

Hypocenter—The region

underground where an earthquake’s
energy originates.

Liquefaction—Loosely packed,

water-logged sediments losing their
strength in response to strong
shaking, causing major damage
during earthquakes.
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5.1.1 Damage from Earthquakes
A direct relationship exists between a fault’s length and location and its ability to generate damaging ground
motion at a given site. Small, local faults produce lower magnitude quakes, but ground shaking can be strong
and damage can be significant in areas close to the fault. In contrast, large regional faults can generate
earthquakes of great magnitudes but, because of their distance and depth, they may result in only moderate
shaking in an area.

Earthquakes can last from a few seconds to more than 5 minutes; they may also occur as a series of tremors
over a period of several days. The actual movement of the ground in an earthquake is seldom the direct cause
of injury or death. Instead, casualties generally result from falling objects and debris, because the shocks shake,
damage, or demolish buildings and other structures. Disruption of communications, electrical power supplies
and gas, and sewer and water lines should be expected. Earthquakes may trigger fires, dam failures, landslides,
or releases of hazardous material, compounding their disastrous effects.

5.1.2 Earthquake Classifications
Earthquakes are typically classified in one of two ways: By the amount of energy released, measured as
magnitude; or by the impact on people and structures, measured as intensity.

Magnitude
Currently, the most commonly used magnitude scale is the moment magnitude (Mw) scale, with the following

classifications of magnitude:

TTABLE 5-1. EARTHQUAKEMAGNITUDE CLASS

Magnitude Class
Magnitude Range
(M=magnitude)

Great Mw > 8

Major Mw = 7.0 - 7.9

Strong Mw = 6.0 - 6.9

Moderate Mw = 5.0 - 5.9

Light Mw = 4.0 - 4.9

Minor Mw = 3.0 - 3.9

Micro Mw < 3

Estimates of moment magnitude roughly match the local magnitude scale (ML), commonly called the Richter
scale. One advantage of the moment magnitude scale is that, unlike other magnitude scales, it does not
saturate at the upper end. That is, there is no value beyond which all large earthquakes have about the same
magnitude. For this reason, moment magnitude is now the most often used estimate of large earthquake
magnitudes.
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Intensity
Currently, the most commonly used intensity scale is the modified Mercalli intensity scale, with ratings defined
as follows (USGS 2014):

TTABLE 5-2.MODIFIEDMERCALLI INTENSITY SCALE

Mercalli
Intensity Shaking Description

I Not Felt Not felt except by a very few under especially favorable conditions.
II Weak Felt only by a few persons at rest, especially on upper floors of buildings.
III Weak Felt quite noticeably by persons indoors, especially on upper floors of buildings.

Many people do not recognize it as an earthquake. Standing automobiles may
rock slightly. Vibrations are similar to the passing of a truck. Duration estimated.

IV Light 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 automobiles rocked noticeably.

V Moderate Felt by nearly everyone; many awakened. Some dishes, windows broken.
Unstable objects overturned. Pendulum clocks may stop.

VI Strong Felt by all, many frightened. Some heavy furniture moved; a few instances of
fallen plaster. Damage slight.

VII Very Strong Felt by all. 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.

VIII Severe Felt by all. 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.

IX Violent Felt by all. 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.

X Extreme Felt by all. Some well-built wooden structures destroyed; most masonry and
frame structures destroyed with foundations. Rails bent.

5.1.3 Ground Motion
Earthquake hazard assessment is also based on expected ground motion. This assessment involves estimating
the annual probability that certain ground motion accelerations will be exceeded, and then summing the
annual probabilities over the time period of interest. The most commonly mapped ground motion parameters
are the horizontal and vertical peak ground accelerations (PGA) for a given soil or rock type. Instruments called
accelerographs record levels of ground motion due to earthquakes at stations throughout a region. PGA is
measured in g (the acceleration due to gravity) or expressed as a percent acceleration force of gravity (%g).
These readings are recorded by state and federal agencies that monitor and predict seismic activity.

Maps of PGA values form the basis of seismic zone maps that are included in building codes such as the
International Building Code. Building codes that include seismic provisions specify the horizontal force caused
by lateral acceleration that a building should be able to withstand during an earthquake. PGA values are directly
related to these lateral forces that could damage “short period structures” (such as single-family dwellings).
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Longer period response components control the lateral forces that damage larger structures with longer
natural periods (apartment buildings, factories, high-rises, and bridges). Table 5-3 lists damage potential and
perceived shaking by PGA factors, compared with the Mercalli scale.

TTABLE 5-3.MERCALLI SCALE AND PEAK GROUND ACCELERATION COMPARISON

Modified
Mercalli Scale Perceived Shaking

Potential Structure Damage Estimated PGAa
(%g)Resistant Buildings Vulnerable Buildings

I Not Felt None None <0.17%
II-III Weak None None 0.17% - 1.4%
IV Light None None 1.4% - 3.9%
V Moderate Very Light Light 3.9% - 9.2%
VI Strong Light Moderate 9.2% - 18%
VII Very Strong Moderate Moderate/Heavy 18% - 34%
VIII Severe Moderate/Heavy Heavy 34% - 65%
IX Violent Heavy Very Heavy 65% - 124%

X - XII Extreme Very Heavy Very Heavy >124%

a. PGA measured in percent of g, where g is the acceleration of gravity

Sources: USGS, 2008; USGS, 2010

The U.S. Geological Survey (USGS) updated the National Seismic Hazard Maps in 2014, which supersede the
2008 and 2002 maps. New seismic, geologic, and geodetic information on earthquake rates and associated
ground shaking were incorporated into these revised maps. The 2014 map represents the best available data
as determined by the USGS. The 2014 Seismic Hazard Map shows that most of San Mateo County has a PGA of
0.4g or greater, and that a very small portion of the County (along the coast) has a PGA between 0.02g and
0.04g (refer to Figure 5-1). This map is based on peak ground acceleration (g) with 10 percent probability of
exceedance in 50 years. Maps further in this profile (under the Location subsection) provide 100-year and 500-
year probabilistic PGAs, a San Andreas Fault Scenario PGA, and a San Gregorio Fault PGA.
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5.1.4 Effect of Soil Types
The impact of an earthquake on structures and infrastructure is largely a function of ground shaking, distance
from the source of the quake, and liquefaction, a secondary effect of an earthquake caused when soils lose
their shear strength and flow or behave as liquid, thereby damaging structures that derive their support from
the soil. Liquefaction generally occurs in soft, unconsolidated sedimentary soils. A program called the National
Earthquake Hazard Reduction Program (NEHRP) creates maps based on soil characteristics to help identify
locations subject to liquefaction. Table 5-4 summarizes NEHRP soil classifications. NEHRP Soils B and C typically
can sustain ground shaking without much effect, depending on the earthquake magnitude. The areas that are
commonly most affected by ground shaking have NEHRP Soils D, E and F. In general, these areas are also most
susceptible to liquefaction.

TTABLE 5-4. NEHRP SOIL CLASSIFICATION SYSTEM

NEHRP
Soil Type Description

Mean Shear
Velocity to 30 m

(m/s)
A Hard Rock 1,500
B Firm to Hard Rock 760-1,500
C Dense Soil/Soft Rock 360-760
D Stiff Soil 180-360
E Soft Clays < 180
F Special Study Soils (liquefiable soils, sensitive clays, organic soils, soft clays >36 m

thick)

The USGS has created a soil type map for the San Francisco Bay area that provides rough estimates of site
effects based on surface geology. NEHRP soil types were assigned to a geologic unit based on the average
velocity of that unit, and USGS notes that this approach can lead to some inaccuracy. For instance, a widespread
unit consisting of Quaternary sand, gravel, silt, and mud has been assigned as Class C soil types; however, some
of the slower soil types in this unit fall under Class D. USGS does not have any way of differentiating units for
slower-velocity soils in its digital geologic dataset (USGS 2016).

5.2 Hazard Profile
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 2 inches (50 millimeters) per year (SHMP
2013). Earthquakes in the San Francisco Bay region result from strain energy constantly accumulating across
the region because of the northwestward motion of the Pacific Plate relative to the North American Plate.
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5.2.1 Past Events
The last significant (> 6.0 M) seismic event recorded in the San Mateo vicinity, measuring 7.1 on the Richter
scale, occurred in 1989 during the San Andreas Loma Prieta Earthquake that originated 10 miles northeast of
Santa Cruz, California. No significant seismic events in the San Mateo County vicinity have been recorded since
then. Other significant earthquakes in California include the 1906 earthquake in San Francisco, the 1971 San
Fernando Earthquake, the 1994 Northridge earthquake, and the 2014 Napa earthquake.

Although the 1906 earthquake is most commonly associated with the City of San Francisco, San Mateo County
was also greatly affected. In 1980, the USGS researched these impacts to use a standard for scenario impacts
to the region. Damages are noted by jurisdiction and range from landslides; ground deformation, and
infrastructure damage (to roadways, electric car rail lines, and similar infrastructure); house and building
collapse, house shifts, and foundation cracks; fires; injuries; ground cracks; and more (USGS 1980).

Table 5-5. Recent Earthquakes Magnitude 5.0 or Larger Within 100-mile radius lists recent earthquakes with a
magnitude of 5.0 or greater within a 100-mile radius of San Mateo County.

TTABLE 5-5. RECENT EARTHQUAKESMAGNITUDE 5.0 OR LARGERWITHIN 100-MILE RADIUS

Date Magnitude Epicenter Location
8/24/2014 6.0 6 miles southwest of Napa, CA
10/31/2007 5.6 10 miles northeast of San Jose, CA
8/10/2001 5.50 9 miles west of Portola, CA
9/3/2000 5.17 8 miles northwest of Napa, CA
10/17/1989 7.1 10 miles northeast of Santa Cruz, CA
3/31/1986 5.70 12 miles east-northeast of Milpitas, CA

Source: USGS

5.2.2 Location

San Mateo County is located in a region of high seismicity because of the presence of the San Andreas Fault
that bisects the county on the coastal region and the presence of the Hayward Fault across the bay to the
east and the San Gregorio Fault to the west. The primary seismic hazard for the county is potential ground
shaking from these three large faults. The San Andreas Fault is a transform boundary that spans
approximately 810 miles from the East Pacific rise in the Gulf of California through the Mendocino fracture
zone off of the shore of northern California. The fault is estimated to be 28 million years old. The San Andreas
Fault is an example of a transform boundary exposed on a continent. The fault forms the tectonic boundary
between the Pacific Plate and the North American Plate, and its motion is right-lateral strike-slip.

The San Andreas Fault is typically referenced in three segments. The southern segment extends from its
origin at the East Pacific Rise to Parkfield, California, in Monterey County. The central segment extends from
Parkfield to Hollister, California. Finally, the northern segment of the fault extends northwest from Hollister,
through San Mateo County, to its ultimate junction with the Mendocino fracture zone and the Cascadia
subduction zone in the Pacific Ocean.
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The San Andreas Fault poses the greatest risk for San Mateo County by passing through the County’s center,
including passage through the population centers of Daly City and San Bruno, posing considerable risk for
surface fault rupture within the two cities. According to the Association of Bay Area Governments (ABAG),
the San Andreas Fault has a 21 percent chance of generating a magnitude 6.7 or greater earthquake in the
next 30 years. The last earthquake with a magnitude over 5.0 with an epicenter in San Mateo County was the
1957 Daly City earthquake with a magnitude of 5.3. While the epicenter of the magnitude 7.8 earthquake in
1906 on the San Andreas Fault was not located within the county, it still caused extreme ground shaking. A
similar earthquake in the future will likely do the same, especially in the heavily populated Bayside, much of
which is underlain by alluvial deposits, Bay Mud, and artificial fill. A rupture along the peninsula will cause
extremely violent ground shaking throughout the county. The bay margins will also be likely to experience
liquefaction in a major earthquake (ABAG 2013).

Hayward Fault
The Hayward Fault is an approximately 45-mile-long fault that parallels the San Andreas Fault on the East Bay.
The Hayward Fault extends through some of the Bay Area’s most populated areas, including San Jose, Oakland,
and Berkeley. The Hayward Fault is a right lateral slip fault.

According to the 2008 Uniform California Rupture Forecast, Version 2, the Hayward Fault has a 31-percent
chance of producing a magnitude 6.7 or greater earthquake in the next 30 years. An earthquake of this
magnitude has regional implications for the entire Bay Area, as the Hayward Fault crosses numerous
transportation and resource infrastructure, such as multiple highways and the Hetch Hetchy Aquaduct.
Disruption of the Hetch Hetchy system has the potential to severely impair water services to San Mateo County.
The Hayward Fault is increasingly becoming a hazard priority throughout the bay region because of its
increased chance for activity and its intersection with multiple highly populated areas and critical
infrastructure.

San Gregorio Fault
The San Gregorio Fault is situated toward the western edge of San Mateo County, crossing briefly over
uninhabited land in San Mateo County around Pillar Point at Half Moon Bay. The fault line runs from southern
Monterey Bay through Bolinas Bay, where the north section of the San Gregorio Fault intersects with the San
Andreas Fault offshore north of San Francisco. San Gregorio is considered the principal active fault west of San
Andreas for the Bay Area region.

The San Gregorio Fault is one of the less studied fault lines, the result of its primary location offshore and its
proximity to the more infamous San Andreas Fault and seemingly more volatile Hayward Fault. USGS concluded
that the San Gregorio Fault is a northwest-trending right-lateral slip deformation. The probability of
experiencing a magnitude 6.7 or greater earthquake along the San Gregorio Fault within the next 30 years is 6
-percent – significantly less than San Andreas Fault or Hayward Fault. However, the location of the fault poses
a significant threat to San Mateo County.

Table 5-6 lists additional faults within the Bay Area outside of the three local major faults, and Figure 5-2.
Significant Known Faults in the Bay Area, provides location and probability for these bay area fault lines.
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FFIGURE 5-2. SIGNIFICANT KNOWN FAULTS IN THE BAY AREA

TABLE 5-6. ADDITIONAL FAULTS WITHIN A 50-MILE RADIUS

Fault Approximate Distance (miles/direction)
Calaveras 17 miles from East Palo Alto
Greenville 23 miles from Menlo Park
Mount Diablo Thrust 27 miles from South San Francisco
Concord-Green Valley 30 miles from South San Francisco
Rogers Creek (Part of Hayward Fault System) 35 miles from South San Francisco

San Andreas Fault
The San Andreas Fault is a transform boundary that spans approximately 810 miles from the East Pacific rise
in the Gulf of California through the Mendocino fracture zone off of the shore of northern California. The
fault is estimated to be 28 million years old. The San Andreas Fault is an example of a transform boundary
exposed on a continent. The fault forms the tectonic boundary between the Pacific Plate and the North
American Plate, and its motion is right-lateral strike-slip.
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The San Andreas Fault is typically referenced in three segments. The southern segment extends from its
origin at the East Pacific Rise to Parkfield, California, in Monterey County. The central segment extends from
Parkfield to Hollister, California. Finally, the northern segment of the fault extends northwest from Hollister,
through San Mateo County, to its ultimate junction with the Mendocino fracture zone and the Cascadia
subduction zone in the Pacific Ocean.

The San Andreas Fault poses the greatest risk for San Mateo County by passing through the County’s center,
including passage through the population centers of Daly City and San Bruno, posing considerable risk for
surface fault rupture within the two cities. According to the Association of Bay Area Governments (ABAG),
the San Andreas Fault has a 21 percent chance of generating a magnitude 6.7 or greater earthquake in the
next 30 years. The last earthquake with a magnitude over 5.0 with an epicenter in San Mateo County was the
1957 Daly City earthquake with a magnitude of 5.3. While the epicenter of the magnitude 7.8 earthquake in
1906 on the San Andreas Fault was not located within the county, it still caused extreme ground shaking. A
similar earthquake in the future will likely do the same, especially in the heavily populated Bayside, much of
which is underlain by alluvial deposits, Bay Mud, and artificial fill. A rupture along the peninsula will cause
extremely violent ground shaking throughout the county. The bay margins will also be likely to experience
liquefaction in a major earthquake (ABAG 2013).

Hayward Fault
The Hayward Fault is an approximately 45-mile-long fault that parallels the San Andreas Fault on the East Bay.
The Hayward Fault extends through some of the Bay Area’s most populated areas, including San Jose, Oakland,
and Berkeley. The Hayward Fault is a right lateral slip fault.

According to the 2008 Uniform California Rupture Forecast, Version 2, the Hayward Fault has a 31-percent
chance of producing a magnitude 6.7 or greater earthquake in the next 30 years. An earthquake of this
magnitude has regional implications for the entire Bay Area, as the Hayward Fault crosses numerous
transportation and resource infrastructure, such as multiple highways and the Hetch Hetchy Aquaduct.
Disruption of the Hetch Hetchy system has the potential to severely impair water services to San Mateo County.
The Hayward Fault is increasingly becoming a hazard priority throughout the bay region because of its
increased chance for activity and its intersection with multiple highly populated areas and critical
infrastructure.

San Gregorio Fault
The San Gregorio Fault is situated toward the western edge of San Mateo County, crossing briefly over
uninhabited land in San Mateo County around Pillar Point at Half Moon Bay. The fault line runs from southern
Monterey Bay through Bolinas Bay, where the north section of the San Gregorio Fault intersects with the San
Andreas Fault offshore north of San Francisco. San Gregorio is considered the principal active fault west of San
Andreas for the Bay Area region.

The San Gregorio Fault is one of the less studied fault lines, the result of its primary location offshore and its
proximity to the more infamous San Andreas Fault and seemingly more volatile Hayward Fault. USGS concluded
that the San Gregorio Fault is a northwest-trending right-lateral slip deformation. The probability of
experiencing a magnitude 6.7 or greater earthquake along the San Gregorio Fault within the next 30 years is 6
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-percent – significantly less than San Andreas Fault or Hayward Fault. However, the location of the fault poses
a significant threat to San Mateo County.

Maps of Earthquake Impact in San Mateo County
Identifying the extent and location of an earthquake is not as simple as it is for other hazards such as flood,
landslide or wildfire. The impact of an earthquake is largely a function of the following components:

Ground shaking (ground motion accelerations)
Liquefaction (soil instability)
Distance from the source (both horizontally and vertically).

Mapping that shows the impacts of these components was used to assess the risk of earthquakes within the
planning area. While the impacts from each of these components can build upon each other during an
earthquake event, the mapping looks at each component individually. The mapping used in this assessment is
described below.

Shake Maps
A shake map is a representation of ground shaking produced by an earthquake. The information it presents is
different from the earthquake magnitude and epicenter that are released after an earthquake because shake
maps focus on the ground shaking resulting from the earthquake, rather than on the parameters describing
the earthquake source. An earthquake has only one magnitude and one epicenter, but it produces a range of
ground shaking at sites throughout the region, depending on the distance from the earthquake, the rock and
soil conditions at the various sites, and variations in the propagation of seismic waves from the earthquake
created by complexities in the structure of the earth’s crust. A shake map shows the extent and variation of
ground shaking in a region immediately after significant earthquakes.

Ground motion and intensity maps are derived from peak ground motion amplitudes recorded on seismic
sensors (accelerometers), with interpolation based on estimated amplitudes where data are lacking, and site
amplification corrections. Color-coded instrumental intensity maps are derived from empirical relations
between peak ground motions and Modified Mercalli intensity.

A probabilistic seismic hazard map shows the hazard from earthquakes that geologists and seismologists agree
could occur. The maps are expressed in terms of probability of exceeding a certain ground motion, such as the
10-percent probability of exceedance in 50 years. This level of ground shaking has been used for designing
buildings in high seismic areas. Figures 5-3 and 5-4 show the estimated ground motion for the 100-year and
500-year probabilistic earthquakes in San Mateo County.

Earthquake scenario maps describe the expected ground motions and effects of hypothetical large earthquakes
for a region. Maps of these scenarios can be used to support all phases of emergency management. Two
scenarios were chosen by the Steering Committee for this plan:

A Magnitude-7.8 event on the San Andreas Fault with an epicenter approximately 138 miles
northwest of the City of San Mateo.
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A Magnitude-7.5 event on the San Gregorio Fault with an epicenter approximately 85 miles south
southeast of the City of San Mateo.

NEHRP Soil Maps
NEHRP soil types define the locations that will be significantly affected by an earthquake. NEHRP Soils B and C
typically can sustain low-magnitude ground shaking without much effect. The areas that are most commonly
affected by ground shaking have NEHRP Soils D, E and F. Figure 5-7 shows NEHRP soil classifications in the
county.

Liquefaction Maps
Liquefaction involves loose sandy soil with a high water content that undermines the ground’s ability to solidly
support building structures during an earthquake. Foundations supported on liquefiable soils can lose their
ability to support load and can experience settlement on the order of several inches or more. Differential
settlement can cause significant damage to buildings, lifelines, and transportation structures, with partial or
total collapse.

Soil liquefaction maps are useful tools to assess potential damage from earthquakes. When the ground
liquefies, sandy or silty materials saturated with water behave like a liquid, causing pipes to leak, roads and
airport runways to buckle, and building foundations to be damaged. In general, areas with NEHRP Soils D, E
and F are also susceptible to liquefaction. If there is a dry soil crust, excess water will sometimes come to the
surface through cracks in the confining layer, bringing liquefied sand with it, creating sand boils. Figure 5-8
shows the liquefaction susceptibility in the planning area.

Alquist-Priolo Zone Maps
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 3 and 10 miles below the ground surface in California. If an earthquake is large
enough, the fault rupture will actually travel to the ground surface, potentially destroying structures built
across its path (SHMP 2013).

Alquist-Priolo (AP) Zone Maps provide regulatory zones for potential surface fault rupture where fault lines
intersect with future development and populated areas. The purpose of these maps is to assist in the geologic
investigation before construction begins to ensure that the resulting structure will not be located on an active
fault. Daly City and San Bruno are located in designated AP Zones for the San Andreas Fault.

AP Maps were referenced, but not specifically used, in the assessment of risk for this plan as a result of the
existence of current extensive studies and regulations and ongoing monitoring and update of AP Zones by the
State of California. This plan assumes that the studies conducted and information provided by the State of
California are the best available data for surface rupture risk and could not be improved through a separate
assessment for this plan. AP Maps are available to the public at:

http://maps.conservation.ca.gov/cgs/informationwarehouse/index.html?map=regulatorymaps.
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5.2.3 Frequency
California experiences hundreds of earthquakes each year, most with minimal damage and magnitudes below
3.0 on the Richter Scale. Earthquakes that cause moderate damage to structures occur several times a year.
According to the USGS, a strong earthquake measuring greater than 5.0 on the Richter Scale occurs every 2 to
3 years and major earthquakes of more than 7.0 on the Richter Scale occur once a decade. Both the San
Andreas and the Hayward Faults have the potential for experiencing major to great events. The USGS estimated
in 2008 that there is a 63 percent probability of at least one 6.7 or greater magnitude earthquake before 2036
that could cause widespread damage in the San Francisco Bay area. The State Hazard Mitigation Plan cites
projections that there is more than a 99-percent probability of a magnitude 6.7 earthquake in California in the
next 30 years and a 94-percent magnitude 7.0 earthquake in California in the next 30 years.

Probabilities for earthquakes on individual faults until 2036 have been estimated by USGS, as shown in Table
5-7, which also shows estimates for average long-term movement (“slip rate”) of each fault in millimeters per
year (mm/year).

TTABLE 5-7. EARTHQUAKE PROBABILITIES AND SLIP RATES

Segment
Average Long Term

Slip Rate

% Probability in Next 30 Years
Characteristic Quake

2002-2031
Quake >6.7
2007-2036

San Andreas
Santa Cruz Mountains (SAS) 17 2.6 4.0*
Peninsula (SAP) 17 4.4 0.6*
North Bay (SAN) 24 0.9 0.04*
Ocean (north of Bay Area - SAO) 24 0.9 1.9*
South Bay Segments (SAS + SAP) 17 3.5 4.4*
Central Bay Segments (SAP + SAN) 17-24 0.0 0.0*
Northern Segments (SAN + SAO) 24 3.4 4.1*
Bay Area Segments (SAS+SAP+SAN) 17-24 0.1 0.05*
Central + North (SAP + SAN +SAO) 17-24 0.2 0.2*
Entire - Repeat of 1906(SAS + SAP +SAN + SAO) 17-24 4.7 3.8*
Floating M6.9 17-24 7.1 6.8*
San Gregorio
Southern (Outside Bay Area - SGS) 3 2.3 2.1
Northern (SGN) 7 3.9 3.9
SGS + SGN 3-7 2.6 2.6
Floating M6.9 3-7 2.1 2.0
Hayward/Rodgers Creek
Southern (HS) 9 11.3 4.8*
Northern (HN) 9 12.3 1.2*
Entire (HS + HN) 9 8.5 8.8*
Rodgers Creek (RC) 9 15.2 16.3*
HN + RC 9 1.8 2.1*
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TTABLE 5-7. EARTHQUAKE PROBABILITIES AND SLIP RATES

Segment
Average Long Term

Slip Rate

% Probability in Next 30 Years
Characteristic Quake

2002-2031
Quake >6.7
2007-2036

HS + HN + RC 9 1.0 1.2*
Floating M6.9 9 0.7 0.7
Calaveras
Southern (Outside Bay Area - CS) 15 21.3 0.0*
Central (CC) 15 13.8 0.0*
CS + CC 15 5.0 0.1*
Northern (CN) 6 12.4 2.4*
CC + CN 6-15 0.3 0.3*
CS + CC + CN 6-15 2.0 3.6*
Floating M6.2 6-15 7.4 0.0
Floating M6.2 on CS + CC 15 7.4 0.0
Concord/Green Valley

Concord (CON) 4 5.0 0.1
Southern Green Valley (GVS) 5 2.3 0.0

CON + GVS 4-5 1.6 0.3
Northern Green Valley (GVN) 5 6.1 0.0

Entire Green Valley (GVS + GVN) 5 3.2 0.4
Entire (CON + GVS + GVN) 4-5 6.0 2.7

Floating M6.2 4-5 6.2 0.0
Greenville

Southern (GS) 2 3.1 0.7
Northern (GN) 2 2.9 1.0

Entire (GS + GN) 2 1.5 1.4
Floating M6.2 2 0.4 0.0

Mount Diablo Thrust
Mount Diablo Thrust (MDT) 2 7.5 0.7*

Based on USGS Working Group on Earthquake Probabilities. 2003 and 2008*
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FFIGURE 5-3. 100-YEAR PROBABILISTIC PGA
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FFIGURE 5-4. 500-YEAR PROBABILISTIC PGA
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FFIGURE 5-5. SAN ANDREAS FAULT SCENARIO PGA
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FFIGURE 5-6. SANGREGORIO FAULT SCENARIO PGA
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FFIGURE 5-7. NATIONAL EARTHQUAKE HAZARD REDUCTION PROGRAM SOIL CLASSIFICATION
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FFIGURE 5-8. LIQUEFACTION SUSCEPTIBILITY
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5.2.4 Severity
The severity of an earthquake can be expressed in terms of intensity or magnitude:

Intensity represents the observed effects of ground shaking at any specified location. The intensity of
earthquake shaking lessens with distance from the earthquake epicenter. Tabulated peak ground
accelerations for a listed “maximum credible earthquakes” (MCE) are a measure of how a site will be
affected by seismic events on distant faults.
Magnitude represents the amount of seismic energy released at the hypocenter of the earthquake. It
is based on the amplitude of the earthquake waves recorded on instruments. Magnitude is thus
represented by a single, instrumentally determined value.

ABAG estimates a potential loss of 159,000 housing units in Bay Area communities after a large earthquake.
This loss would have disastrous effects on local and regional economies. It also means that recovery, repair,
and rebuilding time for each household would be very lengthy because of the number of homes that would
need repairs or replacement.

5.2.5 Warning Time
There is no current reliable way to predict the day or month that an earthquake will occur at any given location.
Research is being done with warning systems that use the low energy waves that precede major earthquakes.
These potential warning systems would give approximately 40 seconds notice that a major earthquake is about
to occur. The warning time is very short, but it could allow for someone to get under a desk, step away from a
hazardous material, or shut down a computer system.

5.3 Secondary Hazards
Earthquakes can cause large and sometimes disastrous landslides and mudslides. River valleys are vulnerable
to slope failure, often as a result of loss of cohesion in clay-rich soils. Soil liquefaction occurs when water-
saturated sands, silts, or gravelly soils are shaken so violently that the individual grains lose contact with one
another and “float” freely in the water, turning the ground into a pudding-like liquid. Building and road
foundations lose load-bearing strength and may sink quicksand-like into what was previously solid ground.
Unless properly secured, hazardous materials can be released, causing significant damage to the environment
and people.

Earthen dams and levees are highly susceptible to seismic events, and the impacts of their eventual failures
can be considered secondary risk exposure to earthquakes. Depending on the location, earthquakes can also
trigger tsunamis. Tsunamis significantly damage many locations beyond what the earthquake struck; however,
coastal communities near the earthquake epicenter that are also vulnerable to tsunamis could experience
devastating impacts. See Chapter 9 of this section for more information on the County’s vulnerability to
tsunamis. Additionally, fires can result from gas lines or power lines that are broken or downed during the
earthquake. It may be difficult to control a fire, particularly if the water lines feeding fire hydrants are also
broken. After the 1906 earthquake in San Francisco, for example, a fire burned for 3 days, destroying much of
the city and leaving 250,000 people homeless (UPSeis n.d.).
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5.4 Exposure
5.4.1 Population
San Mateo County has a quickly growing population, with an estimated 753,123 residents as of January 1, 2015.
All of this population would be considered exposed to the potential impacts of an earthquake, either directly
or indirectly. The degree of exposure depends on many factors, including the age and construction type of the
structures where people live, the soil type their homes are constructed on, and their proximity to the fault.
Whether directly or indirectly impacted, the entire population will have to deal with the consequences of
earthquakes to some degree. Business interruption could keep people from working, road closures could
isolate populations, and loss of functions of utilities could affect populations that suffered no direct damage
from an event itself.

5.4.2 Property
According to County Assessor records, there are 207,020 assessment parcels in the planning area, with a total
assessed value of more than $319.86 billion. Since all structures in the planning area are susceptible to
earthquake impacts to varying degrees, this total represents the countywide property exposure to seismic
events. Most of the buildings (95 percent) are residential.

5.4.3 Critical Facilities
All critical facilities in San Mateo County are exposed to the earthquake hazard. Table 5-8 shows the number
of each type of facility by jurisdiction.

TTABLE 5-8. CRITICAL FACILITIES IN THE PLANNING AREAS

Medical
and

Health
Services

Emergency
Services Government Utilities

Hazardous
Materials

Community
Economic
Facilities

Other
Assets Total Total

Atherton 0 2 1 1 1 0 0 7 12
Belmont 0 3 1 25 6 2 2 13 52
Brisbane 0 2 1 0 4 1 1 2 11
Burlingame 1 4 1 5 11 5 7 12 46
Colma 0 1 5 0 3 0 26 0 35
Daly City 1 6 1 0 33 0 11 29 81
East Palo Alto 0 2 2 2 2 3 1 12 24
Foster City 0 2 1 1 10 2 2 10 28
Half Moon Bay 1 2 1 1 4 0 3 5 17
Hillsborough 0 3 1 2 4 0 0 6 16
Menlo Park 1 5 1 8 14 10 2 16 57
Millbrae 0 3 1 3 8 0 5 7 27
Pacifica 0 4 1 15 11 0 1 15 47
Portola Valley 0 1 3 0 5 0 0 3 12
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TTABLE 5-8. CRITICAL FACILITIES IN THE PLANNING AREAS

Medical
and

Health
Services

Emergency
Services Government Utilities

Hazardous
Materials

Community
Economic
Facilities

Other
Assets Total Total

Redwood City 2 7 11 37 34 10 9 24 134
San Bruno 0 4 2 0 30 2 3 17 58
San Carlos 0 3 7 18 8 16 6 10 68
San Mateo 2 7 2 19 57 1 8 32 128
South San
Francisco

1 6 2 19 38 14 13 18 111

Woodside 0 1 1 0 12 0 1 4 19
Unincorporated 1 13 4 32 117 5 2 27 201
Total 10 81 50 188 412 71 103 269 1,184

5.4.4 Environment
Environmental problems as a result of an earthquake can be numerous. Secondary hazards will likely have
some of the most damaging effects on the environment. Earthquake-induced landslides in landslide-prone
areas can significantly damage surrounding habitat. It is also possible for streams to be rerouted after an
earthquake. Rerouting can change the water quality, possibly damaging habitat and feeding areas. There is a
possibility that streams fed by groundwater wells will dry up because of changes in underlying geology.

5.5 Vulnerability
Earthquake vulnerability data was generated using a Level 2 HAZUS-MH analysis. Once the location and size of
a hypothetical earthquake are identified, HAZUS-MH estimates the intensity of the ground shaking, the number
of buildings damaged, the damage to critical facilities and infrastructure, the number of people displaced from
their homes, and additional information that can be used to estimate the cost of repair and clean up.

5.5.1 Population
There are estimated to be 297,452 people in 107,000 households living on soils with moderate to very high
liquefaction potential in the planning area, or about 42 percent of the total population. Two groups are
particularly vulnerable to earthquake hazards:

Population below Poverty Level—An estimated 10,546 households in the planning area census
blocks with moderate to very high liquefaction potential soils have household incomes less than
$20,000 per year. This number is about 9.9 percent of all households located on moderate to very
high liquefaction potential soils. These households may lack the financial resources to improve their
homes to prevent or mitigate earthquake damage. Economically disadvantaged residents are also
less likely to have insurance to compensate for losses in earthquakes.
Population over 65 Years Old—An estimated 33,007 residents in the planning area census blocks
with moderate to very high liquefaction potential soils are over 65 years old, or about 11.1 percent
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of all residents located on moderate to very high liquefaction potential soils. This population group is
vulnerable because they are more likely to need special medical attention, which may not be
available because of the isolation caused by earthquakes. Elderly residents also have more difficulty
leaving their homes during earthquake events and could be stranded in dangerous situations.

Impacts on persons and households in the planning area were estimated for the 100-year and 500-year
earthquakes and the two scenario events through the Level 2 HAZUS-MH analysis. Table 5-9 summarizes the
results.

TTABLE 5-9. ESTIMATED EARTHQUAKE IMPACT ON PERSONS ANDHOUSEHOLDS

Scenario Number of Households Displaced
Number of Persons Requiring

Short-Term Shelter
100-Year Earthquake 3,696 2,221
500-Year Earthquake 22,949 13,268
Northern San Andreas Scenario, M7.5 2,363 1,337
San Gregorio Scenario, M7.8 9,463 5,342

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

5.5.2 Property

Building Age
Table 5-10 identifies significant milestones in building and seismic code requirements that directly affect the
structural integrity of development. Using these time periods, the planning team used San Mateo County
assessor’s data to identify the number of structures in the planning area by date of construction. The number
of structures does not reflect the number of total housing units, as many multi-family units and attached
housing units are reported as one structure.

TABLE 5-10. AGE OF STRUCTURES IN SANMATEO COUNTY

Time Period

Number of Current
County Structures
Built in Period Significance of Timeframe

Pre-1933 15,734 Before 1933, there were no explicit earthquake requirements in
building codes. State law did not require local governments to have
building officials or issue building permits.

1933-1940 10,219 In 1940, the first strong motion recording was made.
1941-1960 85,564 In 1960, the Structural Engineers Association of California published

guidelines on recommended earthquake provisions.
1961-1975 50,384 In 1975, significant improvements were made to lateral force

requirements.
1976-1994 29,495 In 1994, the Uniform Building Code was amended to include provisions

for seismic safety.
1995- Present 15,624 Seismic code is currently enforced.
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TTABLE 5-10. AGE OF STRUCTURES IN SANMATEO COUNTY

Time Period

Number of Current
County Structures
Built in Period Significance of Timeframe

Total 207,020

Soft-Story Buildings
A soft-story building is a multi-story building with one or more floors that are “soft” because of structural
design. If a building has a floor that is 70-percent less stiff than the floor above it, it is considered a soft-story
building. This soft story creates a major weak point in an earthquake. Since soft stories are typically associated
with retail spaces and parking garages, they are often on the lower stories of a building. When they collapse,
they can take the whole building down with them, causing serious structural damage that may render the
structure totally unusable.

These floors can be especially dangerous in earthquakes because they cannot cope with the lateral forces
caused by the swaying of the building during a quake. As a result, the soft story may fail, causing what is known
as a soft-story collapse. Soft-story collapse is one of the leading causes of earthquake damage to private
residences.

Exposure rates and vulnerability analysis associated with soft-story construction in the planning area are not
currently known. ABAG and other agencies in the Bay Area have programs generating this type of data, but it
is not known when such data will be available for San Mateo County. This type of data will need to be generated
to support future risk assessments of the earthquake hazard.

Unreinforced Masonry Buildings
Unreinforced masonry (URM) buildings are constructed from materials such as adobe, brick, hollow clay tiles,
or other masonry materials and do not contain an internal reinforcing structure, such as rebar in concrete or
steel bracing for brick. URM poses a significant danger during an earthquake because the mortar holding
masonry together is typically not strong enough to withstand significant earthquakes. Additionally, the brittle
composition of these houses can break apart and fall away or buckle, potentially causing a complete collapse
of the building.

In San Mateo County, URMs are generally brick buildings that were constructed before modern earthquake
building codes and designs were enacted. The State of California enacted a law in 1986 that required all local
governments in Seismic Zone 4 (nearest to active earthquake faults) to inventory URMs. The law encourages

put into place measures to reduce the number of people in URMs.

According to ABAG, housing units in URM buildings account for only 1-percent of the total Bay Area housing
stock and 2.9-percent of the total Bay Area multi-family stock.
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Loss Potential
Property losses were estimated through the Level 2 HAZUS-MH analysis for the 100-year and 500-year
earthquakes and the two scenario events. Tables 5-11 through 5-14 show the results for two types of property
loss:

Structural loss, representing damage to building structures
Non-structural loss, representing only the value of lost contents and inventory

The total of the two types of losses is also shown in the tables. A summary of the property-related loss results
is as follows:

For a 100-year probabilistic earthquake, the estimated damage potential is $15.3 billion, or 4.8
percent of the total assessed value for the planning area.
For a 500-year earthquake, the estimated damage potential is $69 billion, or 21.6 percent of the total
assessed value for the planning area.
For a 7.5-magnitude event on the San Gregorio Fault, the estimated damage potential is $12.1
billion, or 3.8 percent of the total assessed value for the planning area.
For a 7.8-magnitude event on the Northern San Andreas Fault, the estimated damage potential is
$39.7 billion, or 12.4 percent of the total assessed value for the planning area.

TTABLE 5-11. LOSS ESTIMATES FOR 100- YEAR PROBABILISTIC EARTHQUAKE

Jurisdiction
Estimated Loss Associated with Earthquake

Structure Contents Total % of Total Value
Atherton $113,976,023 $34,655,155 $148,631,178 3.8%
Belmont $215,989,637 $73,959,552 $289,949,189 2.8%
Brisbane $100,320,140 $30,642,542 $130,962,682 3.1%
Burlingame $830,147,394 $258,596,435 $1,088,743,829 5.1%
Colma $116,760,992 $33,918,847 $150,679,839 6.5%
Daly City $830,626,158 $236,341,837 $1,066,967,995 4.3%
East Palo Alto $574,883,497 $184,501,244 $759,384,741 13.0%
Foster City $401,940,879 $121,004,017 $522,944,896 6.4%
Half Moon Bay $112,993,953 $38,990,315 $151,984,268 1.9%
Hillsborough $62,689,622 $20,459,421 $83,149,043 1.8%
Menlo Park $722,405,057 $265,933,300 $988,338,356 5.3%
Millbrae $299,930,363 $91,684,803 $391,615,166 4.0%
Pacifica $236,152,220 $77,139,150 $313,291,370 2.8%
Portola Valley $69,329,270 $24,064,782 $93,394,052 3.4%
Redwood City $1,411,640,567 $457,666,205 $1,869,306,771 5.2%
San Bruno $652,442,245 $193,894,624 $846,336,869 4.9%
San Carlos $707,967,434 $241,372,711 $949,340,146 4.7%
San Mateo $1,734,702,671 $537,471,359 $2,272,174,030 5.2%
South San Francisco $1,479,545,072 $522,703,432 $2,002,248,504 6.3%
Woodside $36,124,040 $14,370,184 $50,494,224 1.7%
Unincorporated $844,682,697 $284,270,041 $1,128,952,738 3.5%
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TTABLE 5-11. LOSS ESTIMATES FOR 100- YEAR PROBABILISTIC EARTHQUAKE

Jurisdiction
Estimated Loss Associated with Earthquake

Structure Contents Total % of Total Value
Total $11,555,249,930 $3,743,639,956 $15,298,889,885 4.8%

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

TABLE 5-12. LOSS ESTIMATES FOR 500- YEAR PROBABILISTIC EARTHQUAKES

Jurisdiction
Estimated Loss Associated with Earthquake

Structure Contents Total % of Total Value
Atherton $492,651,511 $149,187,781 $641,839,292 16.5%
Belmont $1,311,375,811 $433,979,457 $1,745,355,268 16.9%
Brisbane $703,014,180 $235,335,025 $938,349,206 22.1%
Burlingame $3,690,729,606 $1,207,715,662 $4,898,445,269 22.9%
Colma $590,188,366 $205,153,676 $795,342,043 34.2%
Daly City $4,716,950,229 $1,524,747,713 $6,241,697,942 25.0%
East Palo Alto $1,179,253,320 $397,905,279 $1,577,158,599 26.9%
Foster City $1,126,082,890 $354,110,537 $1,480,193,426 18.0%
Half Moon Bay $1,004,113,335 $332,806,898 $1,336,920,233 17.0%
Hillsborough $436,829,316 $133,799,812 $570,629,128 12.1%
Menlo Park $2,340,895,894 $850,331,931 $3,191,227,825 17.2%
Millbrae $1,597,406,949 $518,706,860 $2,116,113,808 21.7%
Pacifica $1,651,528,201 $540,944,605 $2,192,472,806 19.8%
Portola Valley $357,840,718 $123,558,911 $481,399,629 17.7%
Redwood City $5,676,232,334 $1,947,526,468 $7,623,758,802 21.2%
San Bruno $3,344,158,019 $1,104,422,687 $4,448,580,707 25.5%
San Carlos $3,246,525,158 $1,204,297,786 $4,450,822,943 22.0%
San Mateo $6,808,844,339 $2,213,630,327 $9,022,474,666 20.8%
South San Francisco $6,424,306,423 $2,458,427,019 $8,882,733,442 27.7%
Woodside $254,108,353 $88,027,367 $342,135,720 11.7%
Unincorporated $4,470,287,731 $1,561,647,690 $6,031,935,421 18.7%
Total $51,423,322,684 $17,586,263,491 $69,009,586,175 21.6%

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

TABLE 5-13. LOSS ESTIMATES FOR SANGREGORIO, M7.5

Jurisdiction
Estimated Loss Associated with Earthquake

Structure Contents Total % of Total
Atherton $19,677,204 $9,684,580 $29,361,784 0.8%
Belmont $93,048,949 $36,404,058 $129,453,007 1.3%
Brisbane $189,625,154 $40,362,281 $229,987,436 5.4%
Burlingame $958,824,187 $273,574,191 $1,232,398,378 5.8%
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TTABLE 5-13. LOSS ESTIMATES FOR SANGREGORIO, M7.5

Jurisdiction
Estimated Loss Associated with Earthquake

Structure Contents Total % of Total
Colma $89,806,293 $22,071,616 $111,877,909 4.8%
Daly City $650,745,323 $172,509,268 $823,254,591 3.3%
East Palo Alto $112,655,019 $39,250,478 $151,905,497 2.6%
Foster City $267,624,614 $76,132,863 $343,757,477 4.2%
Half Moon Bay $278,383,417 $76,831,533 $355,214,950 4.5%
Hillsborough $38,053,962 $15,772,284 $53,826,246 1.1%
Menlo Park $129,358,772 $60,182,147 $189,540,919 1.0%
Millbrae $331,905,526 $87,284,291 $419,189,817 4.3%
Pacifica $455,382,349 $144,202,021 $599,584,370 5.4%
Portola Valley $17,519,880 $9,485,495 $27,005,376 1.0%
Redwood City $791,008,476 $222,022,851 $1,013,031,328 2.8%
San Bruno $656,888,038 $172,089,231 $828,977,269 4.8%
San Carlos $309,394,109 $101,122,441 $410,516,550 2.0%
San Mateo $1,138,513,114 $312,269,561 $1,450,782,676 3.3%
South San Francisco $1,671,589,423 $585,992,614 $2,257,582,037 7.1%
Woodside $17,457,254 $9,543,071 $27,000,326 0.9%
Unincorporated $1,075,062,778 $358,724,420 $1,433,787,198 4.5%
Total $9,292,523,842 $2,825,511,298 $12,118,035,139 3.8%

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

TABLE 5-14. LOSS ESTIMATES FOR SAN ANDREAS,M7.8

Jurisdiction
Estimated Loss Associated with Earthquake

Structure Contents Total % of Total
Atherton $152,011,769 $45,401,160 $197,412,929 5.1%
Belmont $601,637,193 $186,596,597 $788,233,790 7.6%
Brisbane $317,029,327 $76,750,817 $393,780,144 9.3%
Burlingame $2,712,332,551 $835,718,453 $3,548,051,004 16.6%
Colma $326,424,256 $96,502,478 $422,926,734 18.2%
Daly City $2,538,674,418 $704,045,022 $3,242,719,440 13.0%
East Palo Alto $546,342,364 $169,695,479 $716,037,843 12.2%
Foster City $867,051,330 $265,023,822 $1,132,075,152 13.8%
Half Moon Bay $304,208,876 $89,851,951 $394,060,826 5.0%
Hillsborough $265,482,123 $79,246,720 $344,728,843 7.3%
Menlo Park $775,145,560 $272,064,609 $1,047,210,169 5.7%
Millbrae $1,217,987,732 $366,606,664 $1,584,594,396 16.2%
Pacifica $750,537,178 $224,876,654 $975,413,832 8.8%
Portola Valley $218,798,422 $71,829,801 $290,628,224 10.7%
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TTABLE 5-14. LOSS ESTIMATES FOR SAN ANDREAS,M7.8

Jurisdiction
Estimated Loss Associated with Earthquake

Structure Contents Total % of Total
Redwood City $3,134,686,143 $970,446,457 $4,105,132,600 11.4%
San Bruno $2,523,134,653 $770,712,070 $3,293,846,723 18.9%
San Carlos $2,064,220,283 $711,285,669 $2,775,505,952 13.7%
San Mateo $4,177,042,528 $1,231,790,690 $5,408,833,218 12.5%
South San Francisco $4,799,981,960 $1,712,950,502 $6,512,932,462 20.3%
Woodside $143,477,344 $50,405,067 $193,882,411 6.7%
Unincorporated $1,808,170,691 $566,788,321 $2,374,959,012 7.4%
Total $30,244,376,700 $9,498,589,003 $39,742,965,702 12.4%

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

Earthquake-Caused Debris
The HAZUS-MH analysis estimated the amount of earthquake-caused debris in the planning area for the 100-
year and 500-year earthquakes and the two scenario events, as summarized in Table 5-15.

TABLE 5-15. ESTIMATED EARTHQUAKE-CAUSED DEBRIS

Debris to Be Removed (tons)a Estimated Number of Truckloads b

100-Year Earthquake 4,202,544 168,102
500-Year Earthquake 18,214,779 728,591
Northern San Andreas Scenario, M7.5 3,708,560 148,342
San Gregorio Scenario, M7.8 12,012,789 480,512

a. Debris generation estimates were based on updated general building stock dataset at a Census Tract analysis level.
b. Hazus-MH assumes 25 tons/trucks

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

5.5.3 Critical Facilities

Level of Damage
HAZUS-MH classifies the vulnerability of critical facilities to earthquake damage in five categories: no damage,
slight damage, moderate damage, extensive damage, or complete damage. The model was used to assign a
vulnerability category to each critical facility in the planning area. The analysis was performed for the 100-Year
Probabilistic, 500-Year Probabilistic, San Gregorio M 7.5 and N San Andreas M 7.8 events. Results are
summarized in Table 5-16 through Table 5-19.

TABLE 5-16. ESTIMATED DAMAGE TO CRITICAL FACILITIES FROM100-YEAR PROBABILISTIC EARTHQUAKE

Categorya,b
Damage Extent

None Slight Moderate Extensive Complete
Medical and Health Services 74.59 15.79 1.26% 0.08 8.25
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TTABLE 5-16. ESTIMATED DAMAGE TO CRITICAL FACILITIES FROM100-YEAR PROBABILISTIC EARTHQUAKE

Categorya,b
Damage Extent

None Slight Moderate Extensive Complete
Emergency Services 59.75 25.99 6.90% 0.33 7.01

Government 25.43 21.99 29.65% 13.40 9.51
Utilities 17.98 39.77 31.36% 7.61 3.27

Transportation Infrastructure 67.34 13.66 3.63% 5.59 9.75
Hazardous Materials 21.44 14.75 26.70 20.52 16.56

Community Economic Facilities 33.94 31.54 25.27 4.69 4.52
Other Assets 61.99 29.17 3.76 0.10 4.95

Overall 45.31 24.08 16.07 6.54 7.98
a. Damage extent was determined by selecting the highest probability damage state for each facility.
b. Hazus-MH does not produce damage estimates for dams. It is likely that owner/operators have already performed in

depth, site-specific seismic hazard analysis.

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

TABLE 5-17. ESTIMATED DAMAGE TO CRITICAL FACILITIES FROM500-YEAR PROBABILISTIC EARTHQUAKE

Categorya
Damage Extent

None Slight Moderate Extensive Complete
Medical and Health Services 41.06 40.72 8.18 0.51 9.51
Emergency Services 24.57 37.20 25.75 3.20 9.25
Government 1.04 3.06 15.03 30.51 50.32
Utilities 1.05 10.64 34.41 34.60 19.27
Transportation Infrastructure 28.15 14.10 9.23 17.37 31.13
Hazardous Materials 0.84 2.38 13.30 26.90 56.55
Community Economic Facilities 1.50 6.42 30.15 30.90 31.01
Other Assets 27.82 46.89 17.78 1.10 6.39
Overall 15.75 20.18 19.23 18.14 26.68

a. Damage extent was determined by selecting the highest probability damage state for each facility.
b. Hazus-MH does not produce damage estimates for dams. It is likely that owner/operators have already performed in

depth, site-specific seismic hazard analysis.

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

TABLE 5-18. ESTIMATED DAMAGE TO CRITICAL FACILITIES FROM SANGREGORIOM7.5 EARTHQUAKE

Categorya
Damage Extent

None Slight Moderate Extensive Complete
Medical and Health Services 79.92 10.95 0.30 0.01 8.80
Emergency Services 74.46 17.21 1.74 0.04 6.55
Government 29.01 32.69 26.95 3.91 7.42
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TTABLE 5-18. ESTIMATED DAMAGE TO CRITICAL FACILITIES FROM SANGREGORIOM7.5 EARTHQUAKE

Categorya
Damage Extent

None Slight Moderate Extensive Complete
Utilities 21.35 40.34 28.40 6.35 3.55
Transportation Infrastructure 67.27 13.67 3.61 4.91 10.52
Hazardous Materials 38.55 22.66 22.39 3.60 12.77
Community Economic Facilities 29.52 43.30 21.73 1.94 3.50
Other Assets 78.52 16.55 0.45 0.02 4.44
Overall 52.33 24.67 13.20 2.60 7.19

c. Damage extent was determined by selecting the highest probability damage state for each facility.
d. Hazus-MH does not produce damage estimates for dams. It is likely that owner/operators have already performed in

depth, site-specific seismic hazard analysis.

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

TABLE 5-19. ESTIMATED DAMAGE TO CRITICAL FACILITIES FROMN SAN ANDREASM7.8 EARTHQUAKE

Categorya
Damage Extent

None Slight Moderate Extensive Complete
Medical and Health Services 64.36 25.99 0.73 0.00 8.90
Emergency Services 37.18 42.51 12.10 0.20 7.99
Government 0.66 5.54 33.60 41.45 18.73
Utilities 7.39 28.95 38.66 16.15 8.82
Transportation Infrastructure 49.73 16.88 6.85 9.96 16.56
Hazardous Materials 0.81 2.77 20.24 43.11 33.04
Community Economic Facilities 1.86 15.64 54.62 20.70 7.16
Other Assets 41.88 47.96 4.15 0.01 5.98
Overall 25.48 23.28 21.37 16.45 13.40

e. Damage extent was determined by selecting the highest probability damage state for each facility.
f. Hazus-MH does not produce damage estimates for dams. It is likely that owner/operators have already performed in

depth, site-specific seismic hazard analysis.

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

Time to Return to Functionality
HAZUS-MH estimates the time to restore critical facilities to fully functional use. Results are presented as
probability of being functional at specified time increments: 1, 3, 7, 14, 30 and 90 days after the event. For
example, HAZUS-MH may estimate that a facility has 5 percent chance of being fully functional at Day 3, and a
95-percent chance of being fully functional at Day 90. Results from the 100- and 500-year probabilistic and the
San gregorio and San Andreas scenario events are summarized in Table 5-20 through Table 5-23.
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TTABLE 5-20. FUNCTIONALITY OF CRITICAL FACILITIES FOR 100-YEAR EARTHQUAKE

Categorya
# of Critical
Facilities

Probability of Being Fully Functional (%)a

at Day 1 at Day 3 at Day 7 at Day 14 at Day 30 at Day 90
Medical and Health
Services

10 74.5 74.9 90.0 90.4 91.6 91.6

Emergency Services 81 59.7 60.3 85.1 85.7 92.6 92.8
Government 50 25.4 26.4 47.3 47.4 77.0 90.1
Utilities 188 50.5 75.4 89.2 93.2 96.7 99.4
Transportation
Infrastructure

412 80.4 84.2 85.4 85.6 86.1 89.4

Hazardous Materials 71 21.4 22.1 36.1 36.1 62.8 83.4
Community Economic
Facilities

103 33.9 35.4 65.3 65.4 90.7 95.4

Other Assets 269 61.9 62.6 90.4 91.1 94.9 94.9
Total/Average 1,184 51.0 55.2 73.6 74.4 86.6 92.1

a. Hazus-MH does not produce functionality estimates for dams. It is likely that owner/operators have already performed in
depth, site-specific seismic hazard analysis.

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

TABLE 5-21. FUNCTIONALITY OF CRITICAL FACILITIES FOR PROBABILISTIC 500-YEAR EARTHQUAKE

# of Critical
Facilities

Probability of Being Fully Functional (%)a

at Day 1 at Day 3 at Day 7 at Day 14 at Day 30 at Day 90
Medical and Health
Services

10 41.0 42.0 80.8 81.7 89.9 90.2

Emergency Services 81 24.5 25.4 60.9 61.8 87.5 89.1
Government 50 1.0 1.1 4.0 4.1 19.1 49.2
Utilities 188 20.4 36.1 54.2 65.2 80.8 95.3
Transportation
Infrastructure

412 44.2 50.2 53.4 54.2 55.8 66.5

Hazardous Materials 71 0.8 0.9 3.2 3.2 16.5 43.4
Community Economic
Facilities

103 1.5 1.8 7.9 7.9 38.0 68.9

Other Assets 269 27.8 28.8 73.6 74.7 92.4 93.0
Total/Average 1,184 20.2 23.3 42.3 44.1 60.0 74.5

a. Hazus-MH does not produce functionality estimates for dams. It is likely that owner/operators have already performed in
depth, site-specific seismic hazard analysis.

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.
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TTABLE 5-22. FUNCTIONALITY OF CRITICAL FACILITIES FOR SANGREGORIOM7.5 EARTHQUAKE

# of Critical
Facilities

Probability of Being Fully Functional (%)a

at Day 1 at Day 3 at Day 7 at Day 14 at Day 30 at Day 90
Medical and Health
Services

10 79.9 80.1 90.6 90.8 91.1 91.1

Emergency Services 81 74.4 74.8 91.2 91.6 93.3 93.3
Government 50 29.0 30.5 61.5 61.7 88.6 92.2
Utilities 188 53.5 77.6 90.0 93.5 96.5 99.4
Transportation
Infrastructure

412 80.3 84.1 85.3 85.6 86.0 89.0

Hazardous Materials 71 38.5 39.6 61.1 61.2 83.5 87.2
Community Economic
Facilities

103 29.5 31.5 72.6 72.8 94.5 96.4

Other Assets 269 78.5 78.8 94.6 95.0 95.5 95.5
Total/Average 1,184 58.0 62.1 80.9 81.5 91.1 93.0

b. Hazus-MH does not produce functionality estimates for dams. It is likely that owner/operators have already performed in
depth, site-specific seismic hazard analysis.

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

TABLE 5-23. FUNCTIONALITY OF CRITICAL FACILITIES FOR N SAN ANDREASM7.8 EARTHQUAKE

# of Critical
Facilities

Probability of Being Fully Functional (%)a

at Day 1 at Day 3 at Day 7 at Day 14 at Day 30 at Day 90
Medical and Health
Services

10 64.3 64.9 89.7 90.3 91.0 91.0

Emergency Services 81 37.1 38.1 78.7 79.7 91.7 91.8
Government 50 0.6 0.9 6.1 6.1 39.8 80.9
Utilities 188 36.6 59.7 77.1 83.6 90.9 97.9
Transportation
Infrastructure

412 66.5 72.3 74.6 75.1 76.0 82.0

Hazardous Materials 71 0.8 0.9 3.5 3.5 23.8 66.9
Community Economic
Facilities

103 1.8 2.6 17.4 17.5 72.1 92.8

Other Assets 269 41.8 42.9 88.7 89.8 93.9 93.9
Total/Average 1,184 31.2 35.3 54.5 55.7 72.4 87.2

c. Hazus-MH does not produce functionality estimates for dams. It is likely that owner/operators have already performed in
depth, site-specific seismic hazard analysis.

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

Hazardous Materials
Hazardous material releases from fixed facilities and transportation-related releases can occur during an
earthquake.
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Transportation
Roads have the potential to be significantly damaged during an earthquake. Access to major roads is crucial to
life and safety after a disaster event as well as to response and recovery operations. Disruption in
transportation systems are of particular concern to coastal residents, as a major event has the potential to
isolate communities from critical assistance and aid. Additionally, Bay Area Rapid Transit (BART) provides
transportation service to the northern portion of San Mateo County from South San Francisco to Millbrae and
the San Francisco Airport. Much of BART transportation infrastructure located in San Mateo County is
underground. BART tunnels may collapse during a high magnitude event, leading to loss of life and potential
hazardous materials release.

Bridges
Earthquake events can significantly damage bridges, which often provide the only access to some
neighborhoods. Since soft soil regions generally follow floodplain boundaries, bridges that cross water courses
are considered vulnerable. Since many of the County’s bridges provide access across water courses, most are
at least somewhat vulnerable to earthquakes. Key factors in the degree of vulnerability are the facility’s age
and type of construction, which indicate the standards to which the facility was built.

Water and Sewer Infrastructure
Water and sewer infrastructure would likely suffer considerable damage in the event of an earthquake. This
factor is difficult to analyze based on the amount of infrastructure and because water and sewer infrastructure
are usually linear easements, which are difficult to thoroughly assess in HAZUS. Without further analysis of
individual system components, it should be assumed that these systems are exposed to breakage and failure.

5.5.4 Environment
The environment vulnerable to earthquake hazard is the same as the environment exposed to the hazard.

5.5.5 Economic Impact
Earthquake events can severely disrupt the economy of the affected area. Economic impact will be largely
associated with the disruption of services caused by an earthquake event. In general, significant events may
cause damage to land, buildings, transportation infrastructure, and businesses. With an event of such
significance, economic recovery could take years, depending on available recovery funds.

5.6 Future Trends in Development
The County of San Mateo is expected to grow considerably in the next 10 years, with an estimated population
of 832,000 by 2025. Significant non-residential development will occur as well, with increasing establishment
of technology companies throughout the County likely in the near future.

San Mateo County considers land use development and environmental and hazard protection needs in its
Shared Vision 2025. The County seeks to ensure a “prosperous community” through encouraging innovation
in the local economy, creating jobs, and building community and educational opportunities; improving
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affordability; and closing achievement gaps. It also seeks a “livable community,” with growth occurring near
transit to promote affordable and interconnected communities. Under its “environmentally conscious
community” category, San Mateo seeks to preserve natural resources through stewardship; reduce carbon
emissions; and use energy, water, and land more efficiently. Performance measures and benchmarks are
updated annually on the Shared Vision 2025 website (https://performance.smcgov.org/shared-vision),
allowing residents to consistently assess the success and outcomes of local initiatives.

Unincorporated San Mateo County and the development departments in participating jurisdictions will strictly
enforce all seismic building codes and design standards to prevent loss of life and property caused by
earthquake. Public education, cooperation with the development community, and individual preparedness are
essential as the planning area welcomes thousands of new residents and hundreds of new businesses to each
year.

Additionally, land use planning is also directed by general plans adopted under California’s General Planning
Law. Municipal planning partners are encouraged to establish General Plans with policies directing land use
and dealing with issues of geologic and seismic safety. These plans provide the capability at the local municipal
level to protect future development from the impacts of earthquakes. All planning partners reviewed their
general plans under the capability assessments performed for this effort. Deficiencies identified by these
reviews can be identified as mitigation actions to increase the capability to deal with future trends in
development.

Since all of San Mateo is located within an earthquake hazard zone, all future development will, to some extent,
be exposed to the earthquake hazard. Tables 5-24 through 5-26 provides future development acres and
percentages as related specifically to moderate, high, and very high liquefaction susceptibility.



Sa
n

M
at

eo
Co

un
ty

Ha
za

rd
M

iti
ga

tio
n

Pl
an 99

SE
CT

IO
N
2
-C

ha
pt
er

5
Ea
rt
hq

ua
ke

TTA
BL
E
5-
24
.F

U
TU

RE
DE

VE
LO

PM
EN

T
AC

RE
S
AN

D
PE

RC
EN

TA
G
ES
RE

LA
TE
D
TO

M
O
DE

RA
TE

Ag
ric

ul
tu
re
/R
es
ou

rc
e

Ex
tr
ac
tio

n
Co

m
m
er
ci
al

Ed
uc
at
io
n

In
du

st
ria

l
M
ix
ed

U
se

O
th
er
/U

nk
no

w
n

Pa
rk
s/
O
pe

n
Sp

ac
e

Re
si
de

nt
ia
l

W
at
er

To
ta
l

Ju
ris
di
ct
io
n

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

AT
HE

RT
O

N
0.

0
0.

00
%

0.
6

0.
02

%
20

3.
0

8.
16

%
0.

0
0.

00
%

0.
0

0.
00

%
37

.7
1.

51
%

54
.8

2.
20

%
2,

19
2.

2
88

.1
0%

0.
0

0.
00

%
2,
48
8.
3

BE
LM

O
N

T
0.

0
0.

00
%

57
.9

15
.3

7%
57

.0
15

.1
2%

5.
6

1.
47

%
10

.6
2.

82
%

37
.0

9.
82

%
26

.5
7.

04
%

18
2.

3
48

.3
7%

0.
0

0.
00

%
37
6.
8

BR
IS

BA
N

E
0.

0
0.

00
%

40
.4

79
.9

5%
0.

0
0.

00
%

0.
0

0.
00

%
0.

0
0.

00
%

9.
1

17
.9

1%
0.

9
1.

70
%

0.
2

0.
44

%
0.

0
0.

00
%

50
.6

BU
RL

IN
G

AM
E

0.
0

0.
00

%
87

.7
13

.4
2%

22
.4

3.
42

%
0.

0
0.

00
%

24
.4

3.
73

%
21

8.
1

33
.3

7%
5.

1
0.

77
%

29
6.

1
45

.2
9%

0.
0

0.
00

%
65
3.
7

CO
LM

A
0.

0
0.

00
%

11
.6

71
.9

3%
0.

0
0.

00
%

0.
0

0.
00

%
0.

0
0.

00
%

4.
5

28
.0

4%
0.

0
0.

00
%

0.
0

0.
03

%
0.

0
0.

00
%

16
.2

DA
LY

CI
TY

0.
0

0.
00

%
3.

9
12

.8
3%

0.
0

0.
00

%
0.

0
0.

00
%

0.
0

0.
00

%
5.

5
17

.9
1%

8.
8

28
.7

3%
12

.4
40

.5
3%

0.
0

0.
00

%
30
.7

EA
ST

PA
LO

AL
TO

0.
2

0.
02

%
32

.0
4.

54
%

0.
0

0.
00

%
15

.8
2.

24
%

0.
0

0.
00

%
12

4.
2

17
.5

9%
14

2.
2

20
.1

5%
39

1.
4

55
.4

6%
0.

0
0.

00
%

70
5.
8

FO
ST

ER
CI

TY
0.

0
0.

00
%

15
5.

5
53

.7
4%

7.
0

2.
42

%
0.

3
0.

12
%

0.
5

0.
17

%
7.

5
2.

61
%

42
.5

14
.6

8%
75

.0
25

.9
1%

1.
0

0.
36

%
28
9.
4

HA
LF

M
O

O
N

BA
Y

10
1.

7
6.

69
%

10
3.

2
6.

79
%

54
.2

3.
57

%
9.

7
0.

64
%

0.
0

0.
00

%
55

5.
7

36
.5

8%
21

9.
0

14
.4

2%
47

5.
5

31
.3

0%
0.

0
0.

00
%

1,
51
8.
9

HI
LL

SB
O

RO
U

GH
0.

0
0.

00
%

0.
0

0.
00

%
6.

6
6.

00
%

0.
0

0.
00

%
0.

0
0.

00
%

21
.0

18
.9

9%
0.

1
0.

12
%

82
.7

74
.8

9%
0.

0
0.

00
%

11
0.
4

M
EN

LO
PA

RK
1,

74
7.

2
35

.1
4%

34
3.

4
6.

91
%

20
6.

0
4.

14
%

51
7.

6
10

.4
1%

0.
0

0.
00

%
20

5.
1

4.
13

%
39

9.
8

8.
04

%
1,

55
2.

5
31

.2
3%

0.
0

0.
00

%
4,
97
1.
6

M
IL

LB
RA

E
0.

0
0.

00
%

23
.1

10
.3

4%
18

.3
8.

19
%

0.
0

0.
00

%
0.

1
0.

07
%

36
.2

16
.2

4%
29

.8
13

.3
4%

11
5.

7
51

.8
3%

0.
0

0.
00

%
22
3.
2

PA
CI

FI
CA

9.
4

0.
69

%
86

.0
6.

34
%

10
9.

9
8.

11
%

0.
0

0.
00

%
0.

0
0.

00
%

20
7.

8
15

.3
2%

13
4.

7
9.

93
%

80
8.

2
59

.6
0%

0.
1

0.
01

%
1,
35
6.
1

PO
RT

O
LA

VA
LL

EY
0.

0
0.

00
%

5.
9

1.
43

%
70

.1
16

.9
4%

0.
0

0.
00

%
0.

0
0.

00
%

12
.8

3.
08

%
13

5.
0

32
.6

0%
19

0.
2

45
.9

5%
0.

0
0.

00
%

41
4.
0

RE
DW

O
O

D
CI

TY
0.

0
0.

00
%

23
5.

9
2.

71
%

12
2.

5
1.

41
%

31
3.

6
3.

61
%

12
6.

8
1.

46
%

2,
94

3.
6

33
.8

7%
3,

33
8.

9
38

.4
2%

1,
60

8.
6

18
.5

1%
0.

0
0.

00
%

8,
68
9.
9

SA
N

BR
U

N
O

0.
0

0.
00

%
5.

4
6.

41
%

1.
9

2.
25

%
13

.3
15

.8
8%

0.
0

0.
00

%
5.

2
6.

24
%

21
.4

25
.5

6%
36

.5
43

.6
6%

0.
0

0.
00

%
83
.6

SA
N

CA
RL

O
S

0.
0

0.
00

%
17

7.
5

16
.7

5%
0.

0
0.

00
%

15
7.

9
14

.9
1%

0.
0

0.
00

%
13

.4
1.

26
%

60
.7

5.
73

%
64

9.
8

61
.3

5%
0.

0
0.

00
%

1,
05
9.
3

SA
N

M
AT

EO
0.

0
0.

00
%

25
1.

6
17

.1
8%

10
5.

3
7.

19
%

7.
3

0.
50

%
97

.2
6.

64
%

12
7.

5
8.

71
%

81
.1

5.
54

%
79

4.
2

54
.2

4%
0.

0
0.

00
%

1,
46
4.
3

SO
U

TH
SA

N
FR

AN
CI

SC
O

0.
0

0.
00

%
17

.1
11

.9
3%

0.
9

0.
66

%
0.

8
0.

54
%

4.
5

3.
13

%
56

.5
39

.2
9%

2.
5

1.
71

%
61

.4
42

.7
4%

0.
0

0.
00

%
14
3.
7

W
O

O
DS

ID
E

0.
0

0.
00

%
0.

3
0.

04
%

0.
0

0.
00

%
0.

0
0.

00
%

0.
3

0.
04

%
5.

9
0.

74
%

66
3.

9
83

.0
5%

12
9.

0
16

.1
4%

0.
0

0.
00

%
79
9.
4

U
N

IN
CO

RP
O

RA
TE

D
3,

38
3.

6
40

.9
2%

10
8.

9
1.

32
%

33
.9

0.
41

%
17

3.
3

2.
10

%
30

9.
4

3.
74

%
47

9.
7

5.
80

%
2,

57
3.

8
31

.1
3%

1,
20

5.
8

14
.5

8%
0.

0
0.

00
%

8,
26
8.
4

To
ta
l

5,
24
2.
1

15
.5
5%

1,
74
7.
9

5.
18
%

1,
01
9.
1

3.
02
%

1,
21
5.
1

3.
60
%

57
3.
9

1.
70
%

5,
11
4.
0

15
.1
7%

7,
94
1.
4

23
.5
5%

10
,8
59

.8
32
.2
1%

1.
2

0.
00
%

33
,7
14

.4



Sa
n

M
at

eo
Co

un
ty

Ha
za

rd
M

iti
ga

tio
n

Pl
an

10
0

PA
RT

2
-C

ha
pt
er

5
Ea
rt
hq

ua
ke

TTA
BL
E
5-
25
.F

U
TU

RE
DE

VE
LO

PM
EN

T
AC

RE
S
AN

D
PE

RC
EN

TA
G
ES
RE

LA
TE
D
TO

HI
G
H

Ag
ric

ul
tu
re
/R
es
ou

rc
e

Ex
tr
ac
tio

n
Co

m
m
er
ci
al

Ed
uc
at
io
n

In
du

st
ria

l
M
ix
ed

U
se

O
th
er
/U

nk
no

w
n

Pa
rk
s/
O
pe

n
Sp

ac
e

Re
si
de

nt
ia
l

W
at
er

To
ta
l

Ju
ris
di
ct
io
n

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

AT
HE

RT
O

N
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

BE
LM

O
N

T
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

BR
IS

BA
N

E
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

BU
RL

IN
G

AM
E

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.
0

CO
LM

A
0.

0
0.

00
%

32
.5

45
.7

0%
1.

3
1.

80
%

0.
0

0.
00

%
0.

1
0.

10
%

37
.2

52
.2

8%
0.

0
0.

00
%

0.
1

0.
12

%
0.

0
0.

00
%

71
.1

DA
LY

CI
TY

0.
0

0.
00

%
4.

2
15

.3
8%

7.
7

28
.5

1%
0.

0
0.

00
%

0.
0

0.
00

%
1.

5
5.

37
%

5.
5

20
.3

2%
8.

2
30

.4
2%

0.
0

0.
00

%
27
.0

EA
ST

PA
LO

AL
TO

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.
0

FO
ST

ER
CI

TY
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

HA
LF

M
O

O
N

BA
Y

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.
0

HI
LL

SB
O

RO
U

GH
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

M
EN

LO
PA

RK
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

M
IL

LB
RA

E
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

PA
CI

FI
CA

0.
0

0.
00

%
0.

0
0.

00
%

0.
0

0.
00

%
0.

0
0.

00
%

0.
0

0.
00

%
3.

3
43

.8
0%

4.
2

56
.2

0%
0.

0
0.

00
%

0.
0

0.
00

%
7.
5

PO
RT

O
LA

VA
LL

EY
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

RE
DW

O
O

D
CI

TY
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

SA
N

BR
U

N
O

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.
0

SA
N

CA
RL

O
S

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.
0

SA
N

M
AT

EO
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

0
0.

0
0

0.
0

SO
U

TH
SA

N
FR

AN
CI

SC
O

0.
0

0.
00

%
47

.6
14

.2
9%

14
.2

4.
25

%
9.

3
2.

78
%

26
.4

7.
93

%
94

.6
28

.3
7%

33
.9

10
.1

8%
10

7.
3

32
.1

9%
0.

0
0.

00
%

33
3.
4

W
O

O
DS

ID
E

0.
0

0.
00

%
0.

0
0.

00
%

0.
0

0.
00

%
0.

0
0.

00
%

2.
7

6.
29

%
4.

9
11

.3
0%

35
.5

82
.0

2%
0.

2
0.

38
%

0.
0

0.
00

%
43
.3

U
N

IN
CO

RP
O

RA
TE

D
2,

46
7.

6
73

.8
1%

13
.5

0.
40

%
32

.1
0.

96
%

0.
2

0.
01

%
68

.8
2.

06
%

35
.4

1.
06

%
61

6.
9

18
.4

5%
10

8.
8

3.
26

%
0.

0
0.

00
%

3,
34
3.
3

To
ta
l

2,
46
7.
6

64
.5
0%

97
.8

2.
56
%

55
.3

1.
44
%

9.
5

0.
25
%

98
.0

2.
56
%

17
6.
7

4.
62
%

69
6.
0

18
.1
9%

22
4.
6

5.
87
%

0.
0

0.
00
%

3,
82
5.
5



Sa
n

M
at

eo
Co

un
ty

Ha
za

rd
M

iti
ga

tio
n

Pl
an 10

1
SE
CT

IO
N
2
-C

ha
pt
er

5
Ea
rt
hq

ua
ke

TTA
BL
E
5-
26
.F

U
TU

RE
DE

VE
LO

PM
EN

T
AC

RE
S
AN

D
PE

RC
EN

TA
G
ES
RE

LA
TE
D
TO

VE
RY
HI
G
H

Ag
ric

ul
tu
re
/R
es
ou

rc
e

Ex
tr
ac
tio

n
Co

m
m
er
ci
al

Ed
uc
at
io
n

In
du

st
ria

l
M
ix
ed

U
se

O
th
er
/U

nk
no

w
n

Pa
rk
s/
O
pe

n
Sp

ac
e

Re
si
de

nt
ia
l

W
at
er

To
ta
l

Ju
ris
di
ct
io
n

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

%
of

To
ta
l

Ar
ea

(a
cr
es
)

AT
HE

RT
O

N
0.

0
0.

00
%

0.
0

0.
00

%
2.

6
3.

94
%

0.
0

0.
00

%
0.

0
0.

00
%

0.
7

1.
09

%
19

.9
30

.4
7%

42
.0

64
.5

0%
0.

0
0.

00
%

65
.2

BE
LM

O
N

T
0.

0
0.

00
%

7.
0

3.
50

%
3.

5
1.

74
%

27
.6

13
.8

3%
62

.5
31

.3
5%

55
.8

27
.9

7%
7.

9
3.

94
%

33
.2

16
.6

3%
2.

1
1.

03
%

19
9.
3

BR
IS

BA
N

E
0.

1
0.

01
%

64
5.

8
64

.7
0%

0.
0

0.
00

%
0.

0
0.

00
%

0.
0

0.
00

%
21

0.
4

21
.0

8%
14

1.
7

14
.1

9%
0.

2
0.

02
%

0.
0

0.
00

%
99
8.
1

BU
RL

IN
G

AM
E

0.
0

0.
00

%
19

6.
0

26
.4

8%
0.

0
0.

00
%

0.
0

0.
00

%
25

9.
3

35
.0

3%
15

9.
1

21
.4

9%
11

8.
2

15
.9

7%
7.

6
1.

03
%

0.
0

0.
00

%
74
0.
2

CO
LM

A
0.

0
0.

00
%

0.
1

3.
31

%
0.

0
0.

00
%

0.
0

0.
00

%
0.

0
0.

00
%

2.
9

96
.6

9%
0.

0
0.

00
%

0.
0

0.
00

%
0.

0
0.

00
%

3.
0

DA
LY

CI
TY

0.
0

0.
00

%
0.

3
0.

95
%

0.
0

0.
00

%
0.

1
0.

36
%

0.
0

0.
00

%
1.

1
3.

63
%

29
.4

95
.0

6%
0.

0
0.

00
%

0.
0

0.
00

%
30
.9

EA
ST

PA
LO

AL
TO

0.
5

0.
06

%
91

.3
10

.0
6%

0.
2

0.
02

%
11

9.
0

13
.1

1%
0.

0
0.

00
%

19
3.

6
21

.3
2%

11
5.

6
12

.7
4%

38
7.

5
42

.6
9%

0.
0

0.
00

%
90
7.
7

FO
ST

ER
CI

TY
0.

0
0.

00
%

29
8.

2
12

.7
5%

80
.6

3.
45

%
54

.5
2.

33
%

12
.6

0.
54

%
16

.7
0.

71
%

16
6.

0
7.

10
%

1,
47

8.
0

63
.2

2%
23

1.
3

9.
89

%
2,
33
7.
8

HA
LF

M
O

O
N

BA
Y

11
.6

5.
57

%
9.

6
4.

59
%

3.
6

1.
71

%
1.

2
0.

59
%

0.
0

0.
00

%
69

.9
33

.5
7%

10
6.

6
51

.1
9%

5.
8

2.
79

%
0.

0
0.

00
%

20
8.
2

HI
LL

SB
O

RO
U

GH
0.

0
0.

00
%

0.
0

0.
00

%
0.

3
0.

70
%

0.
0

0.
00

%
0.

0
0.

00
%

9.
1

21
.7

7%
7.

6
18

.1
2%

24
.8

59
.4

1%
0.

0
0.

00
%

41
.7

M
EN

LO
PA

RK
80

.5
10

.4
7%

49
.9

6.
48

%
49

.7
6.

46
%

11
3.

7
14

.7
7%

0.
0

0.
00

%
14

4.
2

18
.7

4%
71

.5
9.

29
%

26
0.

0
33

.7
8%

0.
0

0.
00

%
76
9.
5

M
IL

LB
RA

E
0.

0
0.

00
%

15
.4

9.
90

%
0.

0
0.

00
%

19
.9

12
.8

0%
0.

5
0.

30
%

86
.9

55
.9

6%
11

.7
7.

54
%

21
.0

13
.5

0%
0.

0
0.

00
%

15
5.
3

PA
CI

FI
CA

1.
2

0.
56

%
4.

8
2.

26
%

2.
3

1.
08

%
0.

0
0.

00
%

0.
0

0.
00

%
56

.5
26

.7
3%

10
7.

5
50

.8
3%

24
.5

11
.5

7%
14

.7
6.

97
%

21
1.
5

PO
RT

O
LA

VA
LL

EY
0.

0
0.

00
%

0.
0

0.
00

%
3.

2
5.

42
%

0.
0

0.
00

%
0.

0
0.

00
%

5.
9

10
.0

1%
17

.1
28

.8
6%

33
.1

55
.7

1%
0.

0
0.

00
%

59
.4

RE
DW

O
O

D
CI

TY
0.

0
0.

00
%

43
9.

2
15

.6
4%

31
.9

1.
14

%
30

9.
6

11
.0

2%
14

.7
0.

52
%

1,
12

0.
7

39
.9

0%
39

8.
5

14
.1

9%
49

4.
4

17
.6

0%
0.

0
0.

00
%

2,
80
9.
0

SA
N

BR
U

N
O

0.
0

0.
00

%
0.

6
2.

10
%

0.
0

0.
00

%
11

.2
38

.5
3%

0.
0

0.
00

%
1.

7
5.

75
%

0.
0

0.
00

%
15

.6
53

.6
1%

0.
0

0.
00

%
29
.2

SA
N

CA
RL

O
S

0.
0

0.
00

%
36

.2
8.

90
%

9.
4

2.
31

%
15

6.
8

38
.5

9%
0.

0
0.

00
%

18
3.

0
45

.0
3%

10
.7

2.
64

%
10

.3
2.

53
%

0.
0

0.
00

%
40
6.
3

SA
N

M
AT

EO
0.

0
0.

00
%

31
1.

9
11

.0
4%

12
6.

0
4.

46
%

3.
2

0.
11

%
82

.6
2.

92
%

33
8.

5
11

.9
8%

48
9.

2
17

.3
1%

1,
47

4.
2

52
.1

7%
0.

0
0.

00
%

2,
82
5.
7

SO
U

TH
SA

N
FR

AN
CI

SC
O

0.
0

0.
00

%
47

6.
1

34
.6

6%
0.

0
0.

00
%

46
5.

7
33

.9
0%

21
.4

1.
56

%
35

5.
7

25
.8

9%
49

.9
3.

63
%

5.
1

0.
37

%
0.

0
0.

00
%

1,
37
3.
9

W
O

O
DS

ID
E

0.
0

0.
00

%
1.

6
1.

37
%

0.
0

0.
00

%
0.

0
0.

00
%

0.
0

0.
00

%
5.

7
4.

88
%

54
.7

47
.0

7%
54

.2
46

.6
8%

0.
0

0.
00

%
11
6.
1

U
N

IN
CO

RP
O

RA
TE

D
66

9.
3

12
.5

4%
7.

2
0.

13
%

3.
9

0.
07

%
17

.0
0.

32
%

10
2.

8
1.

93
%

2,
34

1.
0

43
.8

6%
2,

14
6.

4
40

.2
1%

50
.0

0.
94

%
0.

0
0.

00
%

5,
33
7.
5

To
ta
l

76
3.
2

3.
89
%

2,
59
1.
0

13
.2
0%

31
7.
1

1.
62
%

1,
29
9.
5

6.
62
%

55
6.
3

2.
83
%

5,
35
9.
0

27
.3
1%

4,
07
0.
0

20
.7
4%

4,
42
1.
4

22
.5
3%

24
8.
1

1.
26
%

19
,6
25

.6



San Mateo County Hazard Mitigation Plan

102
SECTION 2 - Chapter 5
Earthquake

5.7 Scenario
Any seismic activity of 6.0 or greater on faults within the planning area would have significant impacts
throughout the County. Potential warning systems could give approximately 40 seconds notice that a major
earthquake is about to occur. This warning would not provide adequate time for preparation. Earthquakes of
this magnitude or higher would lead to massive structural failure of property on NEHRP C, D, E, and F soils.
Levees and revetments built on these poor soils would likely fail, representing a loss of critical infrastructure.
These events could cause secondary hazards, including landslides and mudslides that would further damage
structures. Hydraulic-fill sediment areas are also vulnerable to slope failure, often as a result of loss of cohesion
in clay-rich soils. Soil liquefaction would occur in water-saturated sands, silts, or gravelly soils.

5.8 Issues
Important issues associated with an earthquake include but are not limited to the following:

More information is needed on the exposure and performance of soft-story construction within the
planning area.
Based on the modeling of critical facility performance performed for this plan, a high number of
facilities in the planning area are expected to suffer complete or extensive damage from scenario
events. These facilities are prime targets for structural retrofits.
Critical facility owner should be encouraged to create or enhance Continuity of Operations Plans
using the information on risk and vulnerability contained in this plan.
Geotechnical standards should be established that take into account the probable impacts from
earthquakes in the design and construction of new or enhanced facilities.
There are a large number of earthen dams within the planning area. Dam failure warning and
evacuation plans and procedures should be reviewed and updated to reflect the dams’ risk potential
associated with earthquake activity in the region. The County levees should also be included in any
assessments for earthquake risk.
Earthquakes could trigger other natural hazard events such as dam failures, flooding, fire, and
landslides, which could severely damage the County.
A worst-case scenario would be the occurrence of a large seismic event during a flood or high-water
event. Levees would fail at multiple locations, increasing the impacts of the individual events.
Citizens are expected to be self-sufficient up to 3 days after a major earthquake without government
response agencies, utilities, private-sector services, and infrastructure components. Education
programs are currently in place to facilitate development of individual, family, neighborhood, and
business earthquake preparedness. Government alone can never make this region fully prepared. It
takes individuals, families, and communities working in concert with one another to truly be
prepared for disaster.
After a major seismic event, San Mateo County is likely to experience disruptions in the flow of goods
and services resulting from the destruction of major transportation infrastructure across the broader
region.
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CChapter 6.
Flood

6.1 Hazard Description
Floods are one of the most common natural hazards in the
United States. They can develop slowly over a period of days
or develop quickly, with disastrous effects that can be local
(impacting a neighborhood or community) or regional
(affecting entire river basins, coastlines, and multiple
counties or states).

6.1.1 General Background
A floodplain is defined as the land adjoining a channel of a
river, stream, ocean, lake, or other watercourse or water
body that becomes inundated with water during a flood.
Floodplains may be broad, as when a river crosses an
extensive flat landscape, or narrow, as when a river is
confined in a canyon.

When floodwaters recede after a flood event, they leave
behind layers of rock and mud. These gradually build up to
create a new floor of the floodplain. Floodplains generally
contain unconsolidated sediments (accumulations of sand,
gravel, loam, silt, and/or clay), often extending below the
bed of the stream. These sediments provide a natural
filtering system, with water percolating back into the ground
and replenishing groundwater. These are often important
aquifers, as water drawn from them has been filtered, unlike
water in the stream. Fertile, flat, reclaimed floodplain lands
are commonly used for agriculture, commerce, and
residential development.

Connections between a water source and its floodplain are most apparent during and after major flood events.
These areas form a complex physical and biological system that not only supports a variety of natural resources
but also provides natural flood and erosion control. When a river is separated from its floodplain by levees and
other flood control facilities, natural, built-in benefits can be lost, altered, or significantly reduced.

DEFINITIONS
Flood —Inundation of normally dry land
resulting from rising and overflowing of a
body of water.

Floodplain —Land area along the sides of a
river that becomes inundated with water
during a flood.

Regulatory Floodway —Channel of a river
or other watercourse and adjacent land
areas that must be reserved for discharge of
the base flood without cumulatively
increasing water surface elevation more
than a designated height. Communities
must regulate development in these
floodways to ensure no increases in
upstream flood elevations.

1-Percent Annual Chance Flood — Also
known as the Special Flood Hazard Area
(SFHA) or 100-year floodplain. The area
inundated by a flood that has a 1-percent
chance of being equaled or exceeded each
year.

0.2-Percent Annual Chance Flood —Also
known as the 500-year floodplain. The area
inundated by floodwaters that has a
0.2-percent chance of being equaled or
exceeded each year.

Return Period —Average number of years
between occurrences of a hazard (equal to
the inverse of the annual likelihood of
occurrence).
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6.1.2 Measuring Floods and Floodplains
Frequency and severity of flooding are measured by use of a discharge probability—probability that a certain
river discharge (flow) level will be equaled or exceeded in a given year. Flood studies reference historical
records to determine probabilities of occurrence of different discharge levels. Flood frequency equals
100 divided by the discharge probability. For example, the 100-year discharge has a 1-percent chance of being
equaled or exceeded in any given year. The “annual flood” is the greatest flood event expected to occur in a
typical year. Measurements reflect statistical averages only; two or more floods with 100-year or higher
recurrence intervals can occur within a short time period. Recurrence intervals can differ at different points on
a river; for example, an event may be a 100-year flood on the main river but a 50-year flood on the river’s
tributaries or farther downstream.

Extent of flooding associated with a 1-percent annual probability of occurrence (the base flood or 100-year
flood) is used as the regulatory boundary by many federal, state, and local agencies. Also referred to as the
special flood hazard area (SFHA), this boundary is a convenient tool for assessing vulnerability and risk in flood-
prone communities. Many communities have maps that show the extent and likely depth of flooding for the
base flood. Corresponding water-surface elevations describe the elevation of water that will result from a given
discharge level, one of the most important factors in estimating flood damage.

6.1.3 Floodplain Ecosystems
Floodplains can support ecosystems rich in plant and animal species. A floodplain can contain 100 or even
1,000 times as many species as a river. Wetting of the floodplain soil releases an immediate surge of nutrients:
those left over from the last flood, and those that result from rapid decomposition of organic matter that has
accumulated since then. Microscopic organisms thrive and larger species enter a rapid breeding cycle.
Opportunistic feeders (particularly birds) move in to take advantage. Production of nutrients peaks and falls
away quickly, but the surge of new growth endures for some time. This renders floodplains valuable for
agriculture. Species growing in floodplains differ markedly from those that grow outside floodplains. For
instance, riparian trees (trees that grow in floodplains) tend to be very tolerant of root disturbance and very
quick-growing compared to non-riparian trees.

6.1.4 Effects of Human Activities
Because they border water bodies, floodplains have historically been popular sites to establish settlements.
Human activities tend to concentrate in floodplains for a number of reasons: water is readily available, land is
fertile and suitable for farming, transportation by water is easily accessible, and land is flatter and easier to
develop. Yet human activity in floodplains frequently interferes with natural functions of floodplains. It can
affect distribution and timing of drainage, thereby increasing flood problems. Human development can create
local flooding problems by altering or confining drainage channels, increasing flood potential in two ways:
reducing the stream’s capacity to contain flows, and increasing flow rates or velocities downstream during all
stages of a flood event. As a result, Flood Insurance Rate Maps (FIRM) delineate regulatory floodways where
development is minimized or prohibited. Development projects within floodways are highly regulated and
proceed case by case.
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6.1.5 Federal Flood Programs

National Flood Insurance Program (NFIP)
The NFIP makes federally backed flood insurance available to homeowners, renters, and business owners in
participating communities. For most participating communities, the Federal Emergency Management Agency
(FEMA) has prepared a detailed Flood Insurance Study (FIS). The study presents water surface elevations for
floods of various magnitudes, including the 1-percent annual chance flood and the 0.2-percent annual chance
flood. Base flood elevations and boundaries of the 1-percent and 0.2-percent annual chance floodplains are
shown on FIRMs, the principle tool for identifying extent and location of a flood hazard. FIRMs are the most
detailed and consistent data source available, and for many communities they represent the minimum area of
oversight under their floodplain management program. In recent years, FIRMs have been digitized and
renamed Digital Flood Insurance Rate Maps (DFIRM). This change renders the documents more accessible to
residents, local governance, and stakeholders.

Minimally, participants in the NFIP must regulate development within floodplain areas in accordance with NFIP
criteria. Before issuing a permit to build in a floodplain, participating jurisdictions must ensure that three
criteria are met:

Minimally, new buildings and those undergoing substantial improvements must be elevated to
protect against damage by the base flood.
New floodplain development must not aggravate existing flood problems or increase damage to
other properties.
New floodplain development must exercise a reasonable and prudent effort to reduce its adverse
impacts on listed threatened/endangered aquatic species.

In participating communities, structures that had been permitted or built in the planning area before
implementation of NFIP and related building code regulations are called “pre-FIRM” structures, and structures
built afterwards are called “post-FIRM” structures. Insurance rates differ for these two types of structures.
Communities participating in the NFIP may adopt regulations more stringent than those specified in 44 Code
of Federal Regulations (CFR) 60.3, but not less stringent.

The most recent DFIRMs in the County are from July 5, 2015, and include revisions made as part of the 2015
FIS for the County. Both the DFIRMs and the FIS are updates from the October 2012 versions. FEMA has also
developed preliminary DFIRMs that will be dated 2016. Although the preliminary data are the most recent
available, until officially approved and adopted, these data can be used only for review and guidance purposes.
Preliminary data are subject to change until official approval, and thus cannot be used to rate flood insurance
policies or enforce the federal mandatory purchase requirement. Unincorporated San Mateo County and all
20 incorporated areas within the County are participants in the NFIP; all are also currently in good standing
with the provisions of the NFIP. Multiple jurisdictions within San Mateo County are participants in the NFIP,
but do not have any SFHAs within their boundaries. These jurisdictions maintain minimum requirements for
NFIP communities with no SFHAs, and are noted in jurisdictional annexes in Volume II. Maintaining compliance
under the NFIP is an important component of flood risk reduction. San Mateo County has identified initiatives
to maintain its compliance and good standing.
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In the State of California, the Department of Water Resources (DWR) is the coordinating agency for floodplain
management. DWR works with FEMA and local governments by providing grants and technical assistance,
evaluating community floodplain management programs, reviewing local floodplain ordinances, participating
in statewide flood hazard mitigation planning, and facilitating annual statewide workshops. Compliance is
monitored by FEMA regional staff and by DWR. Again, maintaining compliance under the NFIP is an important
component of flood risk reduction.

FEMA Regulatory Flood Zones
According to FEMA, flood hazard areas are defined as areas shown on a map to be inundated by a flood of a
given magnitude. These areas are determined via statistical analyses of records of river flow, storm tides, and
rainfall; information obtained through consultation with the community; floodplain topographic surveys; and
hydrologic and hydraulic analyses. Flood hazard areas are delineated on DFIRMs, which are official maps of a
community on which the Federal Insurance and Mitigation Administration has delineated both SFHAs and risk
premium zones applicable to the community. In addition to this, DFIRMS identify locations of specific
properties in relation to SFHAs; base flood elevations (1-percent annual chance) at specific sites; magnitudes
of flood within specific areas; undeveloped coastal barriers where flood insurance is not available; and
regulatory floodways and floodplain boundaries (1-percent and 0.2-percent annual chance floodplain
boundaries).

Land area covered by floodwaters of the base flood is the SFHA on a DFIRM—an area where NFIP floodplain
management regulations must be enforced, and where mandatory purchase of flood insurance applies. This
regulatory boundary is a convenient tool for assessing vulnerability and risk in flood-prone communities,
because many communities have maps showing the extent of the base flood and likely depths that will occur.

The 1-percent annual chance flood is also referred to as the base flood elevation. As noted earlier, the NFIP
defines the base flood elevation as the elevation of a base flood event or a flood which has a 1-percent chance
of occurring in any given year. The base flood elevation is the exact elevation of water that will result from a
given discharge level, one of the most important factors in estimating potential damage within a given area. A
structure within a 1-percent annual chance floodplain has a 26-percent chance of undergoing flood damage
during the term of a 30-year mortgage. The 1-percent annual chance flood is a regulatory standard adopted
by federal agencies and most states to administer floodplain management programs. The 1-percent annual
chance flood is used by the NFIP as the basis for insurance requirements nationwide. DFIRMs also depict 0.2-
percent annual chance flood designations (500-year events).

DFIRM, FIRMs, and other flood hazard information can be used to identify the expected spatial extent of
flooding from a 1-percent and 0.2-percent annual chance event. DFIRMS and FIRMS depict SFHAs—those areas
subject to inundation from the 1-percent annual chance. Those areas are defined as follows:

Zones A1-30 and AE: SFHAs that are subject to inundation by the base flood, determined using
detailed hydraulic analysis. Base Flood Elevations are shown within these zones.
Zone A (Also known as Unnumbered A-zones): SFHAs where no Base Flood Elevations or depths are
shown because detailed hydraulic analyses have not been performed.
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Zone AO: SFHAs subject to inundation by types of shallow flooding where average depths are
between 1 and 3 feet. These are normally areas prone to shallow sheet flow flooding on sloping
terrain.
Zone VE, V1-30: SFHAs along coasts that are subject to inundation by the base flood with additional
hazards due to waves with heights of 3 feet or greater. Base Flood Elevations derived from detailed
hydraulic analysis are shown within these zones.
Zone B and X (shaded): Zones where the land elevation as been determined to be above the Base
Flood Elevation, but below the 500-year flood elevation. These zones are not SFHAs.
Zones C and X (unshaded): Zones where the land elevation has been determined to be above both
the Base Flood Elevation and the 500-year flood elevation. These zones are not SFHAs.

Coastal SFHAs are of concern to San Mateo County, particularly along the areas of the coastline at or slightly
above sea level. In 2013, FEMA issued additional information regarding the flood hazard area associated with
coastal zones

The NFIP depicts two coastal flood hazard zones on its DFIRMS:

Zone VE, as described above
Zone AE, where flood elevation includes wave heights less than 3 feet.

Post-storm field visits and laboratory tests throughout coastal areas of the United States have consistently
confirmed that wave heights as low as 1.5 feet can cause significant damage to structures built without
consideration of coastal hazards. DFIRMs recently published also include a line showing the Limit of Moderate
Wave Action (LiMWA), the inland limit of the area expected to receive 1.5-foot or greater breaking waves
during the 1-percent annual-chance flood event beyond the coastal VE zones and into the AE zone (Figure 6-1).

Source: FEMA 2014c

FFIGURE 6-1. LIMIT OFMODERATEWAVE ACTION
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Addition of LiMWA area to DFIRMs allows communities and individuals to better understand flood risks to their
properties. The LiMWA area alerts property owners on the coastal side of the line that despite locations within
Zone AE, their properties may be affected by 1.5-foot or higher breaking waves, and may therefore be at
significant risk during a 1-percent-annual-chance flood event. While not formally defined in NFIP regulations
or mapped as a flood zone, the area between Zone VE and the LiMWA is called the Coastal A Zone. This area is
subject to flood hazards associated with floating debris and high-velocity flow that can erode and scour building
foundations and, in extreme cases, cause foundation failure (FEMA 2014a).

The current effective DFIRM for the County of San Mateo does not delineate LiMWA areas. Future map updates
will include this information and should be used to develop additional coastal flooding mitigation items.

The Community Rating System
The Community Rating System (CRS) is a voluntary program within the NFIP that encourages floodplain
management activities exceeding minimum NFIP requirements. Flood insurance premiums are discounted to
reflect reduced flood risk resulting from community actions meeting the following three goals of the CRS:

Reduce flood losses.
Facilitate accurate insurance rating.
Promote awareness of flood insurance.

For participating communities, flood insurance premium rates are discounted in increments of 5 percent. For
example, a Class 1 community would receive a 45 percent premium discount, and a Class 9 community would
receive a 5 percent discount. (Class 10 communities are those that do not participate in the CRS; they receive
no discount.) The CRS classes for local communities are based on 18 creditable activities in the following
categories:

Public information
Mapping and regulations
Flood damage reduction
Flood preparedness.

Figure 6-2 shows the nationwide number of CRS communities by class as of May 2016, when
1,391 communities were receiving flood insurance premium discounts under the CRS program.
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FFIGURE 6-2. CRS COMMUNITIES BY CLASS NATIONWIDE AS OFMAY 2016

CRS activities can help save lives and reduce property damage. Communities participating in the CRS represent
a significant portion of the nation’s flood risk; over 66 percent of the NFIP’s policy base is within these
communities. Communities receiving premium discounts through the CRS range from small to large and
represent a broad mixture of flood risks, including both coastal and riverine flood risks.

Specific CRS ratings are detailed both within each jurisdiction’s annex and in Table 6-1 below. As indicated by
the table, the discount associated with CRS partially depends on location of the property. Properties outside
the SFHA receive smaller discounts—a 10% discount if the community is at Class 1-6 and a 5% discount if the
community is at Class 7-9.

TABLE 6-1. CRS PARTICIPATION IN SANMATEO COUNTY

NFIP Community
Number Community Name CRS Entry Date

CRS
Class

% Premium Discount,
SFHA/Non-SFHA

060312 Atherton Not applicable (N/A) 10 0/0
065016B Belmont N/A 10 0/0
060314 Brisbane N/A 10 0/0
065019B Burlingame 5/1/2012 9 5/5
060316 Colma N/A 10 0/0
060317 Daly City N/A 10 0/0
060708 East Palo Alto 10/1/11 8 10/5
060318 Foster City N/A 10 0/0
060319 Half Moon Bay N/A 10 0/0
060320 Hillsborough N/A 10 0/0
060321 Menlo Park N/A 10 0/0
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TTABLE 6-1. CRS PARTICIPATION IN SANMATEO COUNTY

NFIP Community
Number Community Name CRS Entry Date

CRS
Class

% Premium Discount,
SFHA/Non-SFHA

065045 Millbrae N/A 10 0/0
060323 Pacifica 5/1/13 7 15/5
065052 Portola Valley N/A 10 0/0
060325 Redwood City N/A 10 0/0
060326 San Bruno N/A 10 0/0
060327 San Carlos 5/1/13 9 5/5
060328 San Mateo, City of N/A 10 0/0
065062 South San Francisco N/A 10 0/0
060330 Woodside N/A 10 0/0
060311 San Mateo County,

Unincorporated Areas
10/1/10 9 5/5

With five communities in the County participating in CRS and receiving flood insurance premium reductions,
many mitigation activities in this Hazard Mitigation Plan (HMP) were developed to be creditable activities under
the CRS program. Therefore, successful implementation of this HMP offers potential to enhance the CRS
classification.

6.2 Hazard Profile
The following information is largely extracted from the San Mateo County Flood Insurance Study (FEMA 2015):

Heavy rains are the most frequent cause of flooding within San Mateo County jurisdictions, although
coastal jurisdictions may also undergo flooding as a result of high winds, high tides, storm surge, and
tsunami events.
Flood problems occur primarily along streams located on the bayside. This flooding is shallow, with
depths of less than 1 foot, and where railroad or highway embankments can become barriers, thus
exacerbating ponding or sheetflow flooding.
Flooding on the oceanside area of the County is confined primarily to well-defined riverine valleys,
with flood surface extending uniformly across the floodplain. Flooding is typically associated with
concurrent occurrences of high tides, large waves, and storm swells—often during winter. Storms
from the southwest are often responsible for the most serious coastal flooding, and they typically
bring other hazardous weather phenomena, including high winds, high tides, and heavy rains.
Stormwater and overland flows exacerbate flooding and create shallow flood zones in some parts of
the County, such as San Bruno, Crystal Springs, Lomita, and Holly Street Channels, as well as Belmont
Creek. Inadequate or nonexistent stormwater facilities, as well as the aforementioned railroad and
highway embankments, contribute to shallow flood issues.
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Additionally, San Mateo County notes that its rural mountainous sections often act as a rain trap. Average
rainfall in the rural regions can range from 30 to 45 inches per year, depending on locality. Its urban areas
receive much less rain; for instance, Redwood City averages around 19 inches of rain per year (San Mateo
County Sheriff 2015).

6.3 Types of Flood-Related Hazards
Flooding in San Mateo County typically occurs during the rainy winter season. Four types of flooding primarily
affect the County: stormwater runoff, riverine, flash floods, and coastal floods.

Stormwater Runoff Floods
Stormwater flooding is a result of local drainage issues and high groundwater levels. Locally, heavy
precipitation, especially during high lunar tide events, may induce flooding within areas other than delineated
floodplains or along recognizable channels due to presence of storm system outfalls inadequate to provide
gravity drainage into the adjacent body of water. If local conditions cannot accommodate intense precipitation
through a combination of infiltration and surface runoff, water may accumulate and cause flooding problems.
Flooding issues of this nature generally occur within areas with flat gradients, and generally increase with
urbanization, which speeds accumulation of floodwaters because of impervious areas. Shallow street flooding
can occur unless channels have been improved to account for increased flows (FEMA 1997). Numerous areas
within the County undergo stormwater flooding that contributes to street and structure inundation.

Urban drainage flooding is caused by increased water runoff due to urban development and drainage systems.
Drainage systems are designed to remove surface water from developed areas as quickly as possible to prevent
localized flooding on streets and within other urban areas. These systems utilize a closed conveyance system
that channels water away from an urban area to surrounding streams, and bypasses natural processes of water
filtration through the ground, containment, and evaporation of excess water. Because drainage systems reduce
the amount of time surface water takes to reach surrounding streams, flooding in those streams can occur
more quickly and reach greater depths than prior to development within that area (FEMA 2008).

Riverine Floods
Riverine flooding is overbank flooding of rivers and streams. Natural processes of riverine flooding add
sediment and nutrients to fertile floodplain areas. Flooding in large river systems typically results from large-
scale weather systems that generate prolonged rainfall over a wide geographic area, causing flooding in
hundreds of smaller streams, which then drain into the major rivers. Shallow area flooding is a special type of
riverine flooding. FEMA defines shallow flood hazards as areas inundated by the 100-year flood with flood
depths of only 1 to 3 feet. These areas are generally flooded by low-velocity sheet flows of water. Two types
of flood hazards are generally associated with riverine flooding:

Inundation—Inundation occurs when floodwater is present and debris flows through an area not
normally covered by water. These events cause minor to severe damage, depending on velocity and
depth of flows, duration of the flood event, quantity of logs and other debris carried by the flows,
and amount and type of development and personal property along the floodwater’s path.
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Channel Migration—Erosion of banks and soils worn away by flowing water, combined with
sediment deposition, causes migration or lateral movement of a river channel across a floodplain. A
channel can also abruptly change location (termed “avulsion”); a shift in channel location over a
large distance can occur within as short a time as one flood event.

Natural stream channels in rural parts of San Mateo County typically can accommodate average rainfall
amounts and mild storm systems; however, severe floods occur in years of abnormally high rainfall or unusually
severe storms. During those periods of severe floods, high-velocity floodwaters carry debris over long
distances, block stream channels, and create severe localized flooding. To control these floodwaters when they
reach more urban areas, the County and its cities have developed various flood control districts and flood
improvements, such as culverts, bridges, levees, channel alterations, and underground storm drains (San
Mateo County Sheriff 2015).

Flash Floods
A flash flood is:

“a rapid and extreme flow of high water into a normally dry area, or a rapid water level
rise in a stream or creek above a predetermined flood level, beginning within 6 hours of
the causative event (e.g., intense rainfall, dam failure). However, the actual time
threshold may vary in different parts of the country. Ongoing flooding can intensify to
flash flooding in cases where intense rainfall results in a rapid surge of rising flood
waters” (National Weather Service [NWS] 2009).

Flash floods can tear out trees, undermine buildings and bridges, and scour new channels. In urban areas, flash
flooding is an increasingly serious problem due to removal of vegetation and replacement of ground cover with
impermeable surfaces such as roads, driveways, and parking lots. The greatest risk from flash floods is
occurrence with little to no warning. Major factors in predicting potential damage are intensity and duration
of rainfall, and steepness of watershed and streams.

Coastal Floods
Coastal floods are characterized by inundation of normally dry lands by ocean waters, often caused by storm
surge associated with severe storms, tsunamis, or extreme high tide events that result in shallow flooding of
low lying coastal areas. Storm surge floods typically result in coastal erosion, salinization of freshwater sources,
and contamination of water supplies. These floods are also responsible for significant agricultural losses, loss
of life, and damage to public and private structures and infrastructure. The San Mateo County coastline extends
55 miles and hosts both residential and agricultural communities (San Mateo County Sheriff 2015). The Pacific
Ocean is the most likely source of coastal flooding in the County, although flooding from the San Francisco Bay
is also a possibility during significant events.

San Mateo County has mitigated some of its vulnerability to coastal flooding through a series of levees
originally installed for salt evaporation ponds in the southeastern part of the County and for flood protection
in the north and central parts of the County. These levees were not designed to withstand floods at or greater
than the 1-percent-annual-chance flood (San Mateo County Sheriff 2015).



San Mateo County Hazard Mitigation Plan

113
SECTION 2 - Chapter 6

Flood

Coastal flooding is becoming increasingly exacerbated by sea level rise as a result of climate change or relative
sea level rise caused by local increase in the level of the ocean relative to land as a result of tectonic activity
(National Oceanic and Atmospheric Administration [NOAA] no date).

6.3.1 Principal Flooding Sources
Principal flooding sources for San Mateo County as identified on FEMA flood maps include the following
streams and waterbodies (for descriptions of each of these areas, refer to Volume I of the San Mateo County
FIS [FEMA 2015]):

Colma Creek
San Bruno Channel
Crystal Springs Channel
Lomita Channel
Belmont Creek
Holly Street Channel

San Francisquito Creek
Montara Creek
San Vincente Creek
Denniston Creek
El Granada Creek
Woodhams Creek

La Honda Creek
Alpine Creek
San Gregorio Creek
Pescadero Creek
Butano Creek
Pacific Ocean

Over 20 creeks, channels, and waterbodies, including those identified as principal flooding sources, were
assessed as part of the County’s FIS. In addition to the waterways above, the FIS identified areas at risk for
potential tsunami inundation. The Cities of Half Moon Bay and Pacifica are both associated with potential
tsunami issues (FEMA 2015). Additional information regarding the tsunami hazard is in Chapter 13.

Investigation of San Mateo County’s vulnerability to flooding can also include assessments of watershed
locations. Every watershed has unique qualities that affect its response to rainfall. San Mateo County contains
34 watersheds, all of which are relatively small and drain into either the Pacific Ocean or San Francisco Bay.
Unincorporated areas in the County contain 21 major watersheds. Except for Crystal Springs and San
Francisquito, which both drain into the San Francisco Bay, all the rural watersheds drain into the Pacific Ocean
(San Mateo County Sheriff 2015).

6.3.2 Past Events
Known flood events affecting San Mateo County between 1996 and 2015 are identified in Table 6-2. Flood
events prior to 1996 are not included in the NOAA National Climatic Data Center (NCDC) Severe Storms
Database, perhaps because they were labeled under another category such as Thunderstorm Wind.
Additionally, 45 flood-related Presidentially-declared disasters (DR) or emergencies (EM) have occurred in the
State of California since 1954 (all 45 events were non-tsunami flood events). This equates to a major, non-
tsunami or hurricane-related flood event impacting the State every 1.37 years on average.

TTABLE 6-2. HISTORY OF FLOOD EVENTS

Date Event Locations
Deaths or
Injuries

Property
Damage

December 10, 1996 Flood San Mateo 0 $0
January 1, 1997* Flash Flood Southwest Portion, Countywide 0 $0
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TTABLE 6-2. HISTORY OF FLOOD EVENTS

Date Event Locations
Deaths or
Injuries

Property
Damage

January 2, 1997* Flash Flood Countywide 0 $0
January 25, 1997 Flash Flood Countywide 0 $0
February 3, 1997 Flash Flood Loma Mar 1 Death $0

February 2, 1998* Flash Flood Pescadero, East Palo Alto 0 $200,000
February 6, 1998* Flash Flood Pescadero, East Palo Alto 0 $0
February 7, 1998* Flash Flood Pescadero, East Palo Alto 0 $0
February 13, 2000 Flash Flood Pescadero 0 $0

December 31, 2005 Flood Countywide 0 $5,000,000
January 1, 2006 Flood Countywide 0 $5,000,000
January 5, 2008 Coastal Flood San Francisco Peninsula Coast 0 $5,000

January 25, 2008 Flash Flood Moss Beach 0 $100,000
February 16, 2009 Flood Pescadero 0 $8,000
January 19, 2010 Flood Ladera 0 $15,000
January 20, 2010 Flood Pescadero, San Carlos, San Carlos

Airport
0 $65,000

December 29, 2010 Coastal Flood San Francisco Peninsula Coast 0 $0
December 23, 2012* Flash Flood Pescadero, Loma Mar 0 $500

December 2, 2014 Flood Belmont, San Bruno 0 $0
December 11, 2014 Flash Flood, Flood San Mateo County 0 $505,500

February 6, 2015 Flood Atherton, West Menlo Park 0 $0

*Multiple locations are associated with this event.
Source: NCDC Storm Events Database 2016, NBC Bay Area 2014

Descriptions of these flood events (from NCDC) are as follows:

December 10, 1996
Widespread urban flooding was reported throughout the County, and Highway 101 was reportedly underwater
as a result of the flooding event.

January 1, 1997
Southwest portions of San Mateo County underwent heavy rainfall of approximately ½ inch per hour for several
hours. Ground saturation prevented rainfall absorption. Pescadero Creek reached flood stage by late morning.
By 10:00 a.m., La Honda Road was closed due to ground saturation and a resulting mudslide. Butano Creek
flooded, closing Pescadero Road.

February 3, 1997
A levee breached along a dry creek bed, Arroyo Mocha. The breach cased damage to roads and property, and
resulted in the death of an individual. Cascading effects caused flash flooding along San Francisquito Creek and
Pescadero Creek.
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February 14, 2000
Widespread rain with 24-hour accumulations of more than 5 inches occurred over the area during February
13th into February 14th. Urban and small stream flooding occurred in most counties of the area, including San
Mateo. A number of houses in Daly City had to be abandoned and eventually destroyed due to mudslides that
resulted from consecutive years of above-average rain.

December 31, 2005
Widespread flooding occurred throughout San Mateo County as a result of small stream overflow and poor
drainage. Most damage occurred in East Palo Alto, the City of San Mateo, Daly City, Colma, Brisbane, San Bruno,
South San Francisco, and Pacifica. Approximately 3 inches of rain fell on the area over a 24-hour period.

January 20, 2010
A significant storm brought strong winds and heavy rain to the San Francisco and Monterey Bay areas. This
storm, the strongest of the week, developed over the Pacific Ocean with a strong parent low pressure based
in the Gulf of Alaska. Areas of flooding occurred, causing problems mainly for vehicles. Heavy rain induced
Pulgas Creek to overflow its banks and flood some classrooms at Central Middle School in San Carlos. Also,
several streets were blocked off in low-lying areas just west of US Highway 101, including Taylor Avenue in San
Carlos and parts of Rolison Road in Redwood City. In Atherton, officials closed March Road from Middlefield
Road to Fair Oaks Avenue because a creek had begun to flood. Heavy rain caused Harbor Boulevard at the
underpass of State Route 82 to flood, submerging a car to the base of its windows. The road was barricaded to
stop anyone else from driving into the water. Belmont Creek flooding led to evacuation of a car repair business
as 3 inches of water covered the floor.

February 6, 2015
A strong winter storm impacted California following nearly a month and a half of no rain and the driest January
on record. The storm brought heavy rain, gusty winds, and damage to trees and power lines, along with some
minor flooding of urban areas. Rainfall amounts were heaviest in the mountains, with 5-10 inches or more
occurring. Heavy rain resulted in flooding of Southbound US 101 off-ramp in Atherton.

December 2015/January 2016
Although NOAA has not yet compiled 2016 data for the Severe Storms database, heavy rains associated with
2015/2016 winter El Niño storms will likely be included for parts of California. To mitigate impacts of expected
associated flooding, the San Mateo County Department of Public Works and cities in the County set up two
dozen sites where residents could pick up free sandbags (Patch.com 2016). Compared to previous years, this
year’s winter storms were much more noteworthy—2016 El Niño rains brought more rain into the Bay Area in
2 days than during the past three Januarys combined (Mercury News 2016). In general, San Mateo County
avoided severe damages and flooding from the rains. La Honda recorded the largest amount of rainfall in the
County, at 1.5 inches, compared to 4.5 inches in Sonoma County (the area hardest hit by the storms). Other
than debris, some power outages, and transportation accidents, the County did not report any major issues.
Response personnel for the cities were prepared; they monitored debris build-up, helping to reduce potential
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events (Silverfarb 2016). The worst effect of these rains was likely significant increase of coastal erosion in the
City of Pacifica, placing residents along the cliff lines at risk of losing their homes.

6.3.3 Location
Flooding in San Mateo County has been documented by gage records, high water marks, damage surveys, and
personal accounts. This documentation was the basis for the July 2015 Flood Insurance Study that is
incorporated in the current effective DFIRMs. The DFIRMs are the most detailed and consistent data source
available for determining flood extent. The July 2015 Flood Insurance Study is the sole source of data used in
this risk assessment to map extents and locations of flood hazard areas, as shown on Figure 6-3.

FFIGURE 6-3. FEMADFIRM FLOOD HAZARD AREAS, SANMATEO COUNTY
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6.3.4 Frequency
San Mateo County has undergone 21 significant flooding events since 1996, most of which have been flash
floods. Smaller floods may occur more frequently and be categorized under a different hazard event type,
typically Severe Weather or Severe Storms. Recurrence intervals and average annual numbers of events in San
Mateo County were calculated based on data from 1996 to 2015 in the Storm Events Database. Coastal floods
have a 10% chance of occurring in any given year, flash floods have a 55.6% chance, and other floods have a
40% chance of occurrence. Total estimated percent chance of occurrence for any type of flood in a given year
is 105%, meaning that flooding will likely continue to be an annual hazard.

6.3.5 Severity
The principal factors affecting flood damage are flood depth and velocity. The deeper and faster flood flows
become, the more damage they can cause. Shallow flooding with high velocities can cause as much damage as
deep flooding with slow velocity—especially when a channel migrates over a broad floodplain, redirecting high
velocity flows and transporting debris and sediment. Flood severity is often evaluated by examining peak
discharges. Peak flows used by FEMA to map floodplains within the planning area are listed in Table 6-3.

TTABLE 6-3. SUMMARY OF PEAK DISCHARGES – SANMATEO COUNTY*

Source/Location

Drainage
Area (square

miles)

Discharge (cubic feet/second [cfs])
10-

Percent
2-

Percent
1 -

Percent
0.2-

Percent
16th Avenue Drainage

Southern Pacific Railroad Crossing --4 --4 --4 490 --4

Highway 101 --4 --4 --4 800 --4

19th Avenue Drainage Channel
At South Pacific Railroad Crossing --4 --4 --4 1,310 --4

At Delaware Street --4 --4 --4 1,330 --4

At Bermuda Drive --4 --4 --4 1,450 --4

Highway 101 --4 --4 --4 1,500 --4

Atherton Creek
At Railroad 5.0 3501 3501 3501, 2 3503

Belmont Creek
At El Camino Real 2.5 570 1,000 1,200 1,400
At Highway 101 2.8 660 1,200 1,400 1,600

Colma Creek
At F Street 1.7 800 1,200 1,400 1,600
Below Hickey Boulevard Tributary 6.0 1,700 2,900 3,400 4,100
At USGS Gage in Orange Park 10.9 2,400 4,100 4,700 5,700
Below Spruce Branch 12.7 2,500 4,400 5,000 6,100
At San Francisco Bay 16.0 2,900 5,100 5,800 7,000

Cordilleras Creek
At Alameda de las Pulgas 2.6 400 730 890 1,300
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TTABLE 6-3. SUMMARY OF PEAK DISCHARGES – SANMATEO COUNTY*

Source/Location

Drainage
Area (square

miles)

Discharge (cubic feet/second [cfs])
10-

Percent
2-

Percent
1 -

Percent
0.2-

Percent
At Stanford Lane 3.1 460 900 1,120 1,700
At El Camino Real 3.3 470 940 1,170 1,800
Old County Road 3.3 470 6206 6805, 6 1,1906

Bayshore Freeway 3.6 525 7007 8507 1,4907

Denniston Creek
At Reservoir 3.2 700 1,200 1,400 1,800
Near Sheltercove Drive 3.8 780 1,300 1,600 2,000
At Half Moon Bay 4.0 800 1,400 1,600 2,100

Easton Creek
At Railroad 0.79 260 410 470 540

El Granada Creek
At Reservoir 0.5 160 250 290 370
At Half Moon Bay 0.6 190 300 340 440

Holly Street Channel
At Highway 101 0.4 240 3708 4208 4208

Industrial Branch
At Colma Creek 1.5 490 720 800 970

La Honda Creek
Upstream of confluence with Woodhams Creek 10.0 1,800 3,100 3,600 4,800
Downstream of confluence with Woodhams Creek 10.9 1,900 3,300 3,800 5,200
At confluence with San Gregorio Creek 11.8 2,100 3,500 4,200 5,500

Laurel Creek
At Alameda de las Pulgas --4 --4 --4 970 --4

At Otay --4 --4 --4 1,130 --4

At George Hall School --4 --4 --4 1,420 --4

At Highway 101 --4 --4 --4 1,950 --4

Lomita Channel
At Railroad9 -- -- -- -- --

Mills Creek
At Railroad 0.52 190 290 330 370

Mills Creek and Easton Creek
At Highway 10110 2.46 750 840 840 840

Montara Creek
At Riviera Street 0.80 220 360 420 560
At Harte Street 1.30 310 530 620 830
At Pacific Ocean 1.70 380 640 760 1,000

Navigable Slough
At Colma Creek 0.4 200 270 300 300
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TTABLE 6-3. SUMMARY OF PEAK DISCHARGES – SANMATEO COUNTY*

Source/Location

Drainage
Area (square

miles)

Discharge (cubic feet/second [cfs])
10-

Percent
2-

Percent
1 -

Percent
0.2-

Percent
Pescadero Creek

At Pescadero Road east of Town 53.3 7,700 13,900 16,700 20,000
At Pacific Ocean 81.3 11,000 20,000 24,000 29,000

Ralston Creek and Burlingame Creek
At Railroad 1.65 500 800 930 1,100

Redwood Creek
At El Camino Real 5.2 1,200 2,11 2,500 3,200
At Broadway 8.8 1,800 3,200 3,800 4,800
At Bayshore Freeway 9.3 1,900 3,300 4,000 5,000

Sanchez Creek
At Railroad 1.65 500 800 930 1,100

Sanchez Creek, Ralston Creek, and Burlingame Creek
At Highway 101 4.65 1,100 1,600 1,600 1,600

San Francisquito Creek
At El Camino Real 40.6 4,350 7,050 8,280 9,85011

Upstream of Middlefield Road 41.6 4,350 7,100 8,330 --4

Downstream of Middlefield Road 41.6 --4 --4 6,965 --4

Downstream of Pope Street 41.6 --4 --4 6,250 --4

At Highway 101 41.7 4,400 6,0207 6,0607 6,3007

San Francisquito Creek – Overflow
At Middlefield Road --4 --4 --4 640 --4

At Pope Street --4 --4 --4 730 --4

Combined Middlefield Road and Pope Street Overflows --4 --4 --4 1,154 --4

South of Highway 101 --4 --4 --4 1,154 --4

North of Highway 101 --4 --4 --4 570 --4

San Gregorio Creek
At upstream limit of study 9.3 1,800 3,000 3,500 4,500
Upstream of confluence with La Honda Creek 9.5 1,800 3,000 3,600 4,600
Downstream of confluence with La Honda Creek 21.3 3,300 4,800 6,900 9,300
Downstream of State Highway 84 21.8 3,300 4,800 6,900 9,300
At downstream limit of study 22.4 3,500 6,100 7,200 9,700

San Mateo Creek
At mouth (City of San Mateo) --4 --4 --4 1,0177 --4

At downstream side of South Humboldt Street and East
Third Avenue

--4 --4 --4 1,4937 --4

Approximately 400 feet downstream of Crystal Springs
Road

33.3 --4 --4 2,124 --4

San Vicente Creek
At upper study limit 1.4 340 570 660 880
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TTABLE 6-3. SUMMARY OF PEAK DISCHARGES – SANMATEO COUNTY*

Source/Location

Drainage
Area (square

miles)

Discharge (cubic feet/second [cfs])
10-

Percent
2-

Percent
1 -

Percent
0.2-

Percent
At Etheldore Street 1.7 400 670 780 1,000
At Pacific Ocean 1.9 430 720 840 1,100

Spruce Branch
At Colma Creek 1.5 540 770 810 830

Woodhams Creek
At Esmeralda Terrace 0.7 220 340 390 480
At confluence with La Honda Creek 0.9 270 520 480 600

Source: San Mateo County FIS, FEMA 2015

Note: All locations are at mouth unless otherwise noted. Locations do not include jurisdictional boundaries.
1 = Capacity of Atherton Creek box culvert
2 = 1,750 cfs spilled upstream of study area during the 1-percent annual chance flood event
3 = 170 cfs spilled to Redwood City during the 1-percent annual chance flood event
4 = Data not available
5 = 170 cfs spilled to Redwood City during the 1-percent annual chance flood event
6 = Flows reduced due to overflow into San Carlos and Redwood City
7 = Flows reduced due to upstream spill
8 = Values do not include overland flow from Belmont Creek
9 = Inflow to low area west of track; 1-percent annual chance outflow is 170 cfs.
10 = Flows limited by culvert capacity, ponding, and pump capacity
11 = Value reflects spills from the channel into Palo Alto

Although jurisdictions can implement mitigation and take preventative actions to significantly reduce severity
and threat of flood events, some type of residual risk will always exist (i.e., risk of a hazard event occurring
despite technical and scientific measures applied to reduce/prevent it). Threats associated with residual risk
could include failure of a reservoir, a dam breach, or other infrastructure failure, or a severe flood event that
exceeds flood design standards or drainage capacity.

6.3.6 Warning Time
Potential warning time available to a community for response to a flooding threat depends on the time span
between the first measurable rainfall and the first occurrence of flooding. The time duration necessary to
recognize a flooding threat reduces potential warning time for a community that must take actions to protect
lives and property. Another element that characterizes a community’s flood threat is length of time
floodwaters remain above flood stage.

Because of the sequential pattern of weather conditions needed to cause serious flooding, occurrence of a
flood without warning is unusual. Warning times for floods can be between 24 and 48 hours. Flash flooding
can be less predictable, but populations in potential hazard areas can be warned in advance of flash flooding
danger. NWS issues watches and warnings when forecasts indicate rivers may approach bank-full levels. Flood
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extent or severity categories used by NWS include minor flooding, moderate flooding, and major flooding,
based on property damage and public threat:

Minor Flooding – Minimal or no property damage, but possibly some public threat or inconvenience.
Moderate Flooding – Some inundation of structures and roads near streams. Some necessary
evacuations of people and/or transfer of property to higher elevations.
Major Flooding – Extensive inundation of structures and roads. Significant evacuations of people
and/or transfer of property to higher elevations (NWS 2011).

When a watch is issued, the public should prepare for the possibility of a flood. When a warning is issued, the
public is advised to stay tuned to a local radio station for further information and be prepared to take quick
action if needed. A warning means a flood is imminent, generally within 12 hours, or is occurring. Local media
broadcast NWS warnings. Thresholds for flood warnings have been established on some of the major rivers in
San Mateo County, based on available stream gage information, as follows:

Lower Crystal Springs Reservoir at Dam:
Action state, minor flooding/initial flood stage, and major flood stage data are not available.
Moderate flooding is 284 feet.
San Francisquito Creek At Stanford University:
Action state is 8 feet.
Moderate flooding is 9.5 feet.
Minor flooding/initial flood and major flood stages are not available (NWS 2016).

6.4 Secondary Hazards
The most problematic secondary hazard for riverine flooding is bank erosion, in some cases more harmful than
actual flooding. This is especially true in the upper courses of rivers with steep gradients, where floodwaters
may pass quickly and without much damage, but scour banks, edging properties closer to the floodplain or
causing them to fall in. Flooding is also responsible for hazards such as landslides when high flows over-saturate
soils on steep slopes, causing them to fail. Hazardous materials spills are also a secondary hazard of flooding if
storage tanks rupture and spill into streams, rivers, or storm sewers. A secondary hazard along the coastal flood
area is coastal erosion, which could augment high surf or tsunami/run-up incidents along VE zones.

In San Mateo County and particularly the City of Pacifica, coastal erosion is the secondary hazard of greatest
concern. Within the last decade, abandonment of multiple homes, apartment buildings, and other buildings
has been necessary, as shoreline and cliff erosions have led to falls of infrastructure and land off the cliff into
the ocean. Coastal erosion usually becomes a much more acute hazard during winter, especially when El Niño
storms and rains impact the coastline. The Red Cross and City officials have been working with residents forced
to evacuate after their homes were labeled uninhabitable because of potential for collapse. Real-time impacts
from coastal erosion are evident in online drone videos, for example at:
http://mashable.com/2016/01/26/coastal-erosion-pacifica/ (Gilmer 2016).
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6.5 Exposure
The Level 2 (user-defined) Hazards United States – Multi-Hazards (Hazus-MH) protocol was used to assess risk
and vulnerability to flooding within the planning area. The model used census data at the block level and FEMA
floodplain data, which have a level of accuracy acceptable for planning purposes. Where possible, Hazus-MH
default data were enhanced by use of local Geographic Information System (GIS) data from county, state, and
federal sources.

Importantly, the 1-percent-annual-chance flood hazard (100-year floodplain) and the 0.2-percent-annual-
chance flood hazard (500-year floodplain) are very similar for the planning area. For the purposes of this risk
assessment, exposure and associated effects were modeled for the 10-percent (10-year floodplain) and the 1-
percent-annual-chance flood event. The 0.2 percent event is assumed to affect approximately the same
number of people and property as the 1-percent event, although flood depths may be greater, resulting in
more losses per property impacted.

6.5.1 Population
Population counts of those living in the floodplain within the planning area were generated by estimating
percent of residential buildings in each jurisdiction within the 1-percent-annual-chance flood hazard areas and
multiplying this by total population within the planning area. This approach yielded an estimated exposed
population within the entire County of 24,388 persons within the 100-year floodplain (3.2 percent of the total
County population). Exposure estimates are not available for the 10-percent-annual-chance flood. Table 6-4
lists population estimates by jurisdiction.

TTABLE 6-4. POPULATIONWITHIN THE 1-PERCENT ANNUAL CHANCE FLOOD HAZARD AREAS

1-Percent Annual Flood Hazard

Population Exposeda % of Total Population
Atherton 0 0.0%
Belmont 540 2.0%
Brisbane 6 0.1%
Burlingame 1,227 4.1%
Colma 0 0.0%
Daly City 0 0.0%
East Palo Alto 8,217 28.2%
Foster City 78 0.2%
Half Moon Bay 29 0.2%
Hillsborough 12 0.1%
Menlo Park 4,410 13.3%
Millbrae 229 1.0%
Pacifica 748 1.9%
Portola Valley 53 1.2%
Redwood City 763 0.9%
San Bruno 0 0.0%
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TTABLE 6-4. POPULATIONWITHIN THE 1-PERCENT ANNUAL CHANCE FLOOD HAZARD AREAS

1-Percent Annual Flood Hazard

Population Exposeda % of Total Population
San Carlos 323 1.1%
San Mateo 5,633 5.6%
South San Francisco 1,045 1.6%
Woodside 3 0.1%
Unincorporated 1,071 1.7%
Total 24,387 3.2%

a. Represents percent of residential buildings exposed multiplied by estimated 2015 population.

6.5.2 Property

Structures in the Floodplain
Table 6-5 summarizes total area and number of structures within the 1-percent-annual-chance flood zone by
jurisdiction. Spatial analysis determined that 6,479 structures are within the 100-year floodplain, and
87 percent (5,656) of these structures are believed residential. Exposure estimates for the 10-percent-annual-
chance flood hazard are not available.

TABLE 6-5. AREA AND STRUCTURES IN THE 1-PERCENT ANNUAL CHANCE FLOODPLAIN

Area in
Floodplain
(Acres)a

Number of Structures in Floodplain

Residential Commercial Industrial Agriculture Religion Government Education Total
Atherton 0 0 0 0 0 0 0 0 0
Belmont 128 150 10 1 0 0 0 2 163
Brisbane 11,086 2 79 2 0 0 0 0 83
Burlingame 707 319 25 3 0 0 0 0 347
Colma 0 0 0 0 0 0 0 0 0
Daly City 36 0 0 0 0 0 0 0 0
East Palo Alto 674 1,279 18 8 0 8 0 2 1,315
Foster City 10,179 21 0 0 0 0 0 0 21
Half Moon Bay 153 9 0 0 1 0 0 0 10
Hillsborough 16 4 0 0 0 0 0 0 4
Menlo Park 8,006 1,224 76 62 3 4 0 2 1,371
Millbrae 21 65 0 0 0 0 0 1 66
Pacifica 273 228 9 0 0 0 0 0 237
Portola Valley 81 18 1 0 0 0 0 0 19
Redwood City 15,797 177 47 14 1 0 0 0 239
San Bruno 0 0 0 0 0 0 0 0 0
San Carlos 238 109 153 58 1 0 0 1 322
San Mateo 2,815 1,491 49 7 0 3 0 4 1,554
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TTABLE 6-5. AREA AND STRUCTURES IN THE 1-PERCENT ANNUAL CHANCE FLOODPLAIN

Area in
Floodplain
(Acres)a

Number of Structures in Floodplain

Residential Commercial Industrial Agriculture Religion Government Education Total
South San
Francisco

13,121 257 88 18 0 0 0 0 363

Woodside 103 1 0 0 0 0 0 0 1
Unincorporated 15,005 302 28 1 25 4 3 1 364
Total 78,437 5,656 583 174 31 19 3 13 6,479

a Includes area acreage submerged by bay waters.

Exposed Value
Table 6-6 summarizes estimated values of exposed buildings within the planning area. An estimated $15 billion
worth of building and contents are exposed to the 1-percent-annual-chance flood zone, representing
4.7 percent of total replacement value within the planning area. Exposure estimates are not available for the
10-percent-annual-chance flood hazard area.

TABLE 6-6. VALUE OF STRUCTURES IN THE 1-PERCENT ANNUAL CHANCE FLOOD HAZARD AREA

Value Exposed % of Total
Structure Contents Total Replacement value

Atherton $0 $0 $0 0.0%
Belmont $310,129,450 $260,033,735 $570,163,185 5.5%
Brisbane $430,427,003 $416,870,538 $847,297,541 20.0%
Burlingame $597,080,937 $479,516,306 $1,076,597,243 5.0%
Colma $0 $0 $0 0.0%
Daly City $0 $0 $0 0.0%
East Palo Alto $574,618,898 $423,738,098 $998,356,996 17.0%
Foster City $5,672,239 $2,836,119 $8,508,358 0.1%
Half Moon Bay $6,517,502 $5,280,871 $11,798,373 0.2%
Hillsborough $3,354,476 $1,677,238 $5,031,714 0.1%
Menlo Park $1,513,428,916 $1,513,743,477 $3,027,172,393 16.4%
Millbrae $58,966,027 $43,358,336 $102,324,362 1.0%
Pacifica $145,419,893 $124,626,167 $270,046,060 2.4%
Portola Valley $26,935,241 $22,131,741 $49,066,982 1.8%
Redwood City $380,946,367 $415,452,764 $796,399,132 2.2%
San Bruno $0 $0 $0 0.0%
San Carlos $1,296,296,795 $1,391,147,533 $2,687,444,328 13.3%
San Mateo $1,147,909,623 $892,421,005 $2,040,330,629 4.7%
South San Francisco $862,088,157 $861,699,354 $1,723,787,512 5.4%
Woodside $134,885 $67,442 $202,327 0.0%
Unincorporated $461,513,350 $420,790,755 $882,304,105 2.7%
Total $7,821,439,759 $7,275,391,479 $15,096,831,240 4.7%
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Note: Values shown are accurate only for comparisons among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

Land Use in the Floodplain
Some land uses are more vulnerable to flooding, such as single-family homes, while others are less vulnerable,
such as agricultural land or parks. Table 6-7 lists building counts that intersect the 1-percent-annual-chance
flood hazard area.

TTABLE 6-7. PRESENT LANDUSE IN 100-YEAR FLOODPLAIN

Jurisdiction Residential Commercial Industrial Agriculture Religion Government Education Total
ATHERTON 0 0 0 0 0 0 0 0
BELMONT 150 10 1 0 0 0 2 163
BRISBANE 2 79 2 0 0 0 0 83

BURLINGAME 319 25 3 0 0 0 0 347
COLMA 0 0 0 0 0 0 0 0

DALY CITY 0 0 0 0 0 0 0 0
EAST PALO ALTO 1,279 18 8 0 8 0 2 1315

FOSTER CITY 21 0 0 0 0 0 0 21
HALF MOON BAY 9 0 0 1 0 0 0 10
HILLSBOROUGH 4 0 0 0 0 0 0 4

MENLO PARK 1,224 76 62 3 4 0 2 1371
MILLBRAE 65 0 0 0 0 0 1 66
PACIFICA 228 9 0 0 0 0 0 237

PORTOLA VALLEY 18 1 0 0 0 0 0 19
REDWOOD CITY 177 47 14 1 0 0 0 239

SAN BRUNO 0 0 0 0 0 0 0 0
SAN CARLOS 109 153 58 1 0 0 1 322
SAN MATEO 1,491 49 7 0 3 0 4 1554

SOUTH SAN FRANCISCO 257 88 18 0 0 0 0 363
WOODSIDE 1 0 0 0 0 0 0 1

UNINCORPORATED 302 28 1 25 4 3 1 364
Total 5,656 583 174 31 19 3 13 6479

The area of the floodplain that contains vacant, developable land is not known. This would be valuable
information for gauging future development potential of the floodplain.

6.5.3 Critical Facilities and Assets
Table 6-8 summarizes critical facilities and assets within the 1-percent-annual-chance flood zone (100-year
floodplain) of the planning area. Details appear in the following sections.
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TTABLE 6-8. CRITICAL FACILITIES IN THE 1-PERCENT-ANNUAL-CHANCE FLOOD ZONE
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Atherton 0 0 0 0 0 0 0 0 0
Belmont 0 0 0 1 0 1 0 1 3
Brisbane 0 0 0 0 0 0 0 0 0
Burlingame 0 1 0 2 3 0 0 0 6
Colma 0 0 0 0 0 0 0 0 0
Daly City 0 0 0 0 0 0 0 0 0
East Palo Alto 0 0 0 1 0 2 0 1 4
Foster City 0 0 0 0 0 0 0 0 0
Half Moon Bay 0 0 0 0 1 0 0 0 1
Hillsborough 0 0 0 0 0 0 0 0 0
Menlo Park 0 1 0 4 5 9 0 2 21
Millbrae 0 0 0 0 1 0 0 0 1
Pacifica 0 0 0 6 0 0 0 0 6
Portola Valley 0 0 0 0 4 0 0 0 4
Redwood City 0 1 0 10 12 3 0 0 26
San Bruno 0 0 0 0 0 0 0 0 0
San Carlos 0 0 0 3 3 7 0 0 13
San Mateo 0 0 0 3 7 0 0 3 13
South San Francisco 0 1 0 1 10 2 1 0 15
Woodside 0 0 0 0 0 0 0 0 0
Unincorporated 0 1 0 3 23 0 1 1 29
Total 0 5 0 34 69 24 2 8 142

Toxic Release Inventory Reporting Facilities
Toxic Release Inventory (TRI) facilities are known to manufacture, process, store, or otherwise use certain
chemicals above minimum thresholds. If damaged by a flood, these facilities could release chemicals that cause
cancer or other human health effects, significant adverse acute human health effects, or significant adverse
environmental effects (U.S. Environmental Protection Agency [EPA] 2015). During a flood event, containers
holding these materials can rupture and leak into the surrounding area, disastrously affecting the environment
and residents. One facility within the 1-percent-annual-chance flood zone is a TRI reporting facility.
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Utilities and Infrastructure
It is important to determine who may be at risk if flooding damages infrastructure. Roads blocked or damaged
can isolate residents, and can prevent access throughout the planning area for emergency service providers
attempting to reach vulnerable populations or make repairs. Washout or blockage of bridges by floods or debris
also can isolate individuals or segments of the population. Flooded or backed-up water and sewer systems can
trigger health problems. Underground utilities can be damaged. Dikes can fail or be overtopped, inundating
the land that they protect. The following sections describe types of critical infrastructure.

Roads
The following major roads within the planning area pass through the 1-percent-annual-chance flood zone (100-
year floodplain), and thus are exposed to flooding:

State Highway 1 State Highway 92 US Highway 101

State Highway 82 State Highway 109 Interstate 380

State Highway 84 State Highway 114

Some of these roads were built above the flood level, and others function as levees to prevent flooding. Still,
during severe flood events, these roads can be blocked or damaged, preventing access to some areas.

Bridges
Flooding events can significantly impact road bridges, important because many provide the only ingress and
egress to some neighborhoods. An analysis indicated that 62 bridges are within or cross over the 1-percent-
annual-chance flood zone (100-year floodplain).

Levees
Historically, levees have been used to control flooding in portions of San Mateo County. The County
constructed levees both for flood protection (in the north and central portions of the County) and for salt
evaporation ponds (in the southeast portion of the County). The County does not believe these levees could
withstand intensities of a 1-percent-annual-chance flood. Additionally, coastal flooding from San Francisco Bay
circumvents levees near the Bay, leading to flooding within the residential area next to San Francisquito Creek
on the east side of the City. These risk estimates are based on current flood levels and do not account for
potential sea level rise, which would exacerbate vulnerability and even further reduce ability of the levees to
prevent/control flooding. Details on San Mateo County levees could not be supplemented by the U.S. Army
Corps of Engineers (USACE) National Levee Database (NLD). Although the NLD contains records of the majority
of levees within the USACE system, it does not include records of all levees in the United States, which include
the levees in San Mateo County.

Levee failures could place large numbers of people and great amounts of property at risk. Unlike dams, levees
do not serve any purpose beyond providing flood protection and (less frequently) recreational space for
residents. A levee failure could be devastating, depending on severity of flooding and amount of land
development present. In addition to damaging buildings, infrastructure, trees, and other large objects, levee
failure can result in significant water quality and debris disposal issues. Severe erosion is also a consideration.
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Presence and effects of levee systems in San Mateo County are not reflected on the DFIRM, meaning that
areas, structures, and populations vulnerable to failures of those levees cannot be determined. However,
because the County estimates that the levees in their current state could not withstand a 1-percent-chance
annual flood, reflections of effects of the levees on the DFIRM would not be reliable anyway. The 2016
preliminary DFIRMs do account for estimated sea level rise; however, because not yet finalized, these maps
could not be utilized to contribute to vulnerability estimates of flooding within leveed areas. Following approval
of the 2016 DFIRMs, San Mateo County will consider the extent to which the levees must be updated as a
future mitigation action item, and consider protection from sea level rise. Action may not be considered until
the next HMP update, and levee vulnerability will also be explored in further detail.

Water and Sewer Infrastructure
Water and sewer systems can be affected by flooding. Floodwaters can back up drainage systems, causing
localized flooding. Culverts can be blocked by debris from flood events, also triggering localized urban flooding.
Floodwaters can enter and thus contaminate drinking water supplies. Sewer systems can back up, spilling
wastewater into homes, neighborhoods, rivers, and streams.

6.5.4 Environment
Flooding is a natural event, and floodplains provide many natural and beneficial functions. Nonetheless, with
human development factored in, flooding can impact the environment in negative ways. Migrating fish can
wash into roads or over dikes into flooded fields, with no possibility of escape. Pollution from roads, such as
oil, and hazardous materials can wash into rivers and streams. During floods, these can settle onto normally
dry soils, polluting them for agricultural uses. Human development such as bridge abutments and levees can
increase stream bank erosion, causing rivers and streams to migrate into non-natural courses.

6.6 Vulnerability
Many areas exposed to flooding may not undergo serious flooding or flood damage. This section describes
vulnerabilities in terms of population, property, infrastructure, and environment.

6.6.1 Population
A geographic analysis of demographics by application of the Hazus-MH model identified populations
vulnerable to the flood hazard as follows:

Economically Disadvantaged Populations—An estimated 9.1 percent of households within the 1-
percent-annual-chance flood zone (100-year floodplain) are economically disadvantaged (household
incomes of $20,000 or less).
Population over 65 Years Old—An estimated 9.1 percent of the population within the 1-percent-
annual-chance flood zone (100-year floodplain) is over 65 years old.
Population under 16 Years Old—An estimated 26 percent of the population within the 1-percent-
annual-chance flood zone (100-year floodplain) is under 16 years of age.
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Additionally, an estimated 100,000+ persons in San Mateo County commute on any given day. This segment of
the population is also considered vulnerable to the flood hazard. Commuters whose workplaces or major
transportation routes are within or near the 1-percent-annual-chance flood zone (100-year floodplain) may be
especially vulnerable.

Impacts on Persons and Households
Table 6-9 summarizes estimated impacts on persons in the planning area within the 10-percent-annual-chance
flood zone (10-year floodplain) and 1-percent-annual-chance flood zone (100-year floodplain).

TTABLE 6-9. ESTIMATED FLOOD IMPACT ON PERSONSa

10 Percent Annual Chance 1 Percent Annual Chance
Displaced
Persons

Persons Requiring
Short-Term Shelter

Displaced
Persons

Persons Requiring
Short-Term Shelter

Atherton 0 0 0 0
Belmont 0 0 67 51
Brisbane 0 0 1 1
Burlingame 0 0 270 207
Colma 0 0 0 0
Daly City 0 0 0 0
East Palo Alto 0 0 4,005 3,836
Foster City 0 0 7 5
Half Moon Bay 0 0 2 1
Hillsborough 0 0 1 0
Menlo Park 0 0 2,098 1,957
Millbrae 0 0 25 21
Pacifica 0 0 94 77
Portola Valley 0 0 2 0
Redwood City 0 0 202 181
San Bruno 0 0 0 0
San Carlos 0 0 55 35
San Mateo 0 0 2,617 2,550
South San Francisco 0 0 241 220
Woodside 5 0 0 0
Unincorporated 297 241 155 91
Total 302 241 9,841 9,233

a. Hazus-MH results in this table are not intended to be exact estimates of damage after a hazard event. They represent
generalized estimates of damage that may occur as a result of the modeled scenario, based on available data.

Public Health and Safety
Floods and their aftermath present the following threats to public health and safety:

Unsafe food—Floodwaters contain disease-causing bacteria, dirt, oil, human and animal waste, and
farm and industrial chemicals. They carry away whatever lies on the ground and upstream. Their
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contact with food items, including food crops in agricultural lands, can render that food unsafe to eat
and hazardous to human health. Power failures caused by floods damage stored food. Refrigerated
and frozen foods are affected during the outage periods, and must be carefully monitored and
examined prior to consumption. Foods kept inside cardboard, plastic bags, jars, bottles, and paper
packaging are subject to disposal if contaminated by floodwaters. Even though the packages do not
appear to be wet, they may be unhygienic with mold contamination and deteriorate rapidly.
Contaminated drinking and washing water and poor sanitation—Flooding impairs clean water
sources with pollutants. Contact with the contaminants—whether through direct food intake, vector
insects such as flies, unclean hands, or dirty plates and utensils—can result in waterborne illnesses
and life-threatening infectious disease. The pollutants also saturate into groundwater or can
infiltrate sanitary sewer lines through the ground. Wastewater treatment plants, if flooded and
caused to malfunction, can be overloaded with polluted runoff waters and sewage beyond their
disposal capacity, resulting in backflows of raw sewage to homes and low-lying grounds. Private
wells can be contaminated or damaged severely by floodwaters, while private sewage disposal
systems can become a cause of infection if broken or overflowing. Unclean drinking and washing
water and sanitation, coupled with lack of adequate sewage treatment, can lead to disease
outbreaks.
Mosquitoes and animals—Prolonged rainfall and floods provide new breeding grounds for
mosquitoes—wet areas and stagnant pools—and can lead to an increase in the number of mosquito-
borne diseases such as malaria and dengue and West Nile fevers. Rats and other rodents and wild
animals also can carry viruses and diseases. The public should avoid such animals and should dispose
of dead animals in accordance with guidelines issued by local animal control authorities.
Leptospirosis—a bacterial disease associated predominantly with rats—often accompanies floods in
developing countries, although the risk is low in industrialized regions unless cuts or wounds have
direct contact with disease-contaminated floodwaters or animals.
Mold and mildew—Excessive exposure to mold and mildew can cause flood victims—especially
those with allergies and asthma—to contract upper respiratory diseases, triggering cold-like
symptoms. Molds grow in as short a period as 24 to 48 hours in wet and damp areas of buildings and
homes that have not been cleaned after flooding, such as water-infiltrated walls, floors, carpets,
toilets, and bathrooms. Very small mold spores can be easily inhaled by human bodies and, in large
enough quantities, cause allergic reactions, asthma episodes, and other respiratory problems.
Infants, children, elderly people, and pregnant women are considered most vulnerable to mold-
induced health problems.
Carbon monoxide poisoning—Carbon monoxide poisoning is a potential hazard after major floods.
In the event of power outages following floods, flood victims tend to use alternative sources of fuels
for heating or cooking inside enclosed or partly enclosed houses, garages, or buildings without
adequate levels of air ventilation. Carbon monoxide can be found in combustion fumes such as those
generated by small gasoline engines, stoves, generators, lanterns, gas ranges, or burning of charcoal
or wood. Built-up carbon monoxide from these sources can poison people and animals.
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Hazards when reentering and cleaning flooded homes and buildings—Flooded buildings can pose
significant health hazards to people entering and cleaning damaged buildings or working to restore
utility service after floodwaters recede. Electrical power systems, including fallen power lines, can
become hazardous. Gas leaks from pipelines or propane tanks can trigger fire and explosion. Flood
debris—such as broken bottles, wood, stones, and walls—may cause wounds and injuries to those
removing contaminated mud and cleaning damaged buildings. Containers of hazardous chemicals,
including pesticides, insecticides, fertilizers, car batteries, propane tanks, and other industrial
chemicals, may be hidden or buried under flood debris. A health hazard can also occur when
hazardous dust and mold in ducts, fans, and ventilators of air-conditioning and heating equipment
are circulated through a building and inhaled by those engaged in cleanup and restoration.
Mental stress and fatigue—Having experienced a devastating flood and seen loved ones lost or
injured and homes damaged or destroyed, flood victims can experience long-term psychological
impact. The expense and effort required to repair flood-damaged homes imposes severe financial
and psychological burdens on the people affected, in particular the unprepared and uninsured. Post-
flood recovery—especially when prolonged—can cause mental disorders, anxiety, anger, depression,
lethargy, hyperactivity, sleeplessness, and, in an extreme case, suicide. Behavior changes may also
occur in children, such as increases in bed-wetting and aggression. The affected also harbor long-
term concern that their homes can flood again in the future.

Current loss estimation models such as Hazus-MH are not equipped to measure public health impacts such as
these. The best preparation for these effects includes awareness that they can occur, education of the public
on prevention, and planning to deal with them during responses to flood events.

6.6.2 Property

Structural and Non-Structural Loss
Hazus-MH calculates losses to structures from flooding via examinations of depth of flooding and types of
structure. Using historical flood insurance claim data, Hazus-MH estimates percentage of damage to structures
and their contents by applying established damage functions to an inventory. For this analysis, local data on
facilities were used instead of the default inventory data provided with Hazus-MH.

The analysis is summarized in Table 6-10 and Table 6-11 for the 10-percent-annual-chance event (10-year
flood) and 1-percent-annual-chance event (100-year flood), respectively. Loss estimates from the 1-percent-
annual-chance flood (100-year floodplain) represent 7.5 percent of total exposure to the 1-percent-annual-
chance flood (100-year floodplain) and less than 1 percent of total replacement value within the planning area.

TTABLE 6-10. LOSS ESTIMATES FOR 10-PERCENT-ANNUAL-CHANCE EVENT

Structures
Impacteda

Estimated Loss Associated with 10-year flood % of Total
Replacement valueStructure Contents Total

Atherton 0 $0 $0 $0 0.0%
Belmont 0 $0 $0 $0 0.0%
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TTABLE 6-10. LOSS ESTIMATES FOR 10-PERCENT-ANNUAL-CHANCE EVENT

Structures
Impacteda

Estimated Loss Associated with 10-year flood % of Total
Replacement valueStructure Contents Total

Brisbane 0 $0 $0 $0 0.0%
Burlingame 0 $0 $0 $0 0.0%
Colma 0 $0 $0 $0 0.0%
Daly City 0 $0 $0 $0 0.0%
East Palo Alto 0 $0 $0 $0 0.0%
Foster City 0 $0 $0 $0 0.0%
Half Moon Bay 0 $0 $0 $0 0.0%
Hillsborough 0 $0 $0 $0 0.0%
Menlo Park 0 $0 $0 $0 0.0%
Millbrae 0 $0 $0 $0 0.0%
Pacifica 0 $0 $0 $0 0.0%
Portola Valley 0 $0 $0 $0 0.0%
Redwood City 0 $0 $0 $0 0.0%
San Bruno 0 $0 $0 $0 0.0%
San Carlos 0 $0 $0 $0 0.0%
San Mateo 0 $0 $0 $0 0.0%
South San Francisco 0 $0 $0 $0 0.0%
Woodside 0 $0 $0 $0 0.0%
Unincorporated 14 $452,557 $427,585 $880,141 0.0%
Total 14 $452,557 $427,585 $880,141 0.0%

a. Impacted structures have finished floor elevations below the tsunami water surface elevation, and are most likely to undergo
significant damage during a tsunami event.

Note: Values shown are accurate only for comparisons among results in this HMP. See Section 2, Chapter 1 for a discussion of
data limitations.

TABLE 6-11. LOSS ESTIMATES FOR 1-PERCENT-ANNUAL-CHANCE EVENT

Structures
Impacteda

Estimated Loss Associated with 100-year flood % of Total
Replacement valueStructure Contents Total

Atherton 0 $0 $0 $0 0.0%
Belmont 17 $7,943,732 $21,056,266 $28,999,997 0.3%
Brisbane 70 $150,636,560 $212,467,161 $363,103,721 8.6%
Burlingame 208 $29,985,664 $60,495,619 $90,481,283 0.4%
Colma 0 $0 $0 $0 0.0%
Daly City 0 $0 $0 $0 0.0%
East Palo Alto 686 $32,638,232 $34,161,212 $66,799,444 1.1%
Foster City 0 $0 $0 $0 0.0%
Half Moon Bay 2 $1,982,901 $3,065,356 $5,048,257 0.1%
Hillsborough 0 $0 $0 $0 0.0%
Menlo Park 445 $25,292,706 $36,797,430 $62,090,137 0.3%
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TTABLE 6-11. LOSS ESTIMATES FOR 1-PERCENT-ANNUAL-CHANCE EVENT

Structures
Impacteda

Estimated Loss Associated with 100-year flood % of Total
Replacement valueStructure Contents Total

Millbrae 54 $2,278,862 $1,274,668 $3,553,530 0.0%
Pacifica 94 $7,559,058 $10,073,788 $17,632,846 0.2%
Portola Valley 4 $2,303,649 $3,406,702 $5,710,350 0.2%
Redwood City 66 $6,545,094 $13,853,268 $20,398,362 0.1%
San Bruno 0 $0 $0 $0 0.0%
San Carlos 205 $23,093,350 $53,003,642 $76,096,992 0.4%
San Mateo 1,206 $99,239,555 $150,821,285 $250,060,840 0.6%
South San Francisco 259 $17,055,119 $31,222,353 $48,277,472 0.2%
Woodside 0 $0 $0 $0 0.0%
Unincorporated 223 $31,194,421 $56,248,496 $87,442,917 0.3%
Total 3,539 $437,748,903 $687,947,246 $1,125,696,148 0.4%
a. Impacted structures have finished floor elevations below the tsunami water surface elevation, and are most likely to undergo

significant damage during a tsunami event.
Note: Values shown are accurate only for comparisons among results in this HMP. See Section 2, Chapter 1 for a discussion of

data limitations.

Flood-Caused Debris
The Hazus-MH analysis estimated the amount of flood-caused debris within the planning area generated by
flooding, as summarized in Table 6-12.

TABLE 6-12. ESTIMATED FLOOD-CAUSED DEBRIS

10-percent-annual-chance flood 1-percent-annual-chance flood
Debris to Be Removed

(tons)a
Estimated Number of

Truckloadsb
Debris to Be Removed

(tons)a
Estimated Number of

Truckloadsb

Atherton 0 0 0 0
Belmont 0 0 1,657 66
Brisbane 0 0 511 20
Burlingame 0 0 3,622 145
Colma 0 0 0 0
Daly City 0 0 637 25
East Palo Alto 0 0 6,363 255
Foster City 0 0 144 6
Half Moon Bay 0 0 107,741 4,310
Hillsborough 0 0 294 12
Menlo Park 0 0 2,403 96
Millbrae 0 0 788 32
Pacifica 0 0 11,734 469
Portola Valley 0 0 370 15
Redwood City 0 0 11,443 458
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TTABLE 6-12. ESTIMATED FLOOD-CAUSED DEBRIS

10-percent-annual-chance flood 1-percent-annual-chance flood
Debris to Be Removed

(tons)a
Estimated Number of

Truckloadsb
Debris to Be Removed

(tons)a
Estimated Number of

Truckloadsb

San Bruno 0 0 0 0
San Carlos 0 0 2,618 105
San Mateo 0 0 23,510 940
South San
Francisco

0 0 1,065 43

Woodside 10 1 123 5
Unincorporated 2,030 81 19,205 768
Total 2,041 82 194,230 7,769

a. Debris generation estimates were based on updated general building stock dataset at a Census Block analysis level.
b. Hazus-MH assumes 25 tons/trucks.
Note: Values shown are accurate only for comparison among results in this HMP. See Section 2, Chapter 1 for a discussion of

data limitations.

National Flood Insurance Program
Table 6-13 lists flood insurance statistics that help identify vulnerability within the planning area. More than
6,200 policies are in force providing more than $1.75 billion in insurance. According to FEMA statistics,
853 flood insurance claims were paid between January 1, 1978, and December 31, 2015, for a total of
$9.3 million, an average of $10,923 per claim.

Properties constructed after adoption of a FIRM or DFIRM are considered less vulnerable to flooding because
they were constructed after adoption of regulations and codes to decrease vulnerability. Properties built
before adoption of a FIRM or DFIRM are more vulnerable to flooding because either they do not meet code or
are within hazardous areas. The first flood maps of the planning area became available as early as 1971;
however, most FIRMs were not available until the 1980s.

TABLE 6-13. FLOOD INSURANCE STATISTICS

Jurisdiction Date of Entry

# of Flood
Insurance

Policies, as of
12/31/2015

Insurance In
Force

Total Annual
Premiums

Claims,
11/1978 to
12/31/2015

Value of
Claims Paid,
11/1978 to
12/31/2015

Atherton 10/28/1977 41 $13,256,000 $17,084 6 $235,254.45
Belmont 03/09/1982 105 $37,675,300 $193,183 30 $170,678.17
Brisbane 03/29/1983 26 $12,650,000 $86,440 5 $5,216.07

Burlingame 09/16/1981 295 $81,952,600 $424,853 70 $285,343,40
Colma 11/01/1979 4 $3,600,000 $12,840 2 $1,795.76

Daly City 07/31/1979 63 $10,164,000 $14,992 30 $193,521.77
East Palo Alto 09/19/1984 925 $218,408,500 $1,140,945 33 $197,483.82

Foster City 01/07/1977 257 $81,280,900 $98,861 7 $37,157.09
Half Moon Bay 08/08/1979 104 $34,439,900 $58,904 7 $56,296.05
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TTABLE 6-13. FLOOD INSURANCE STATISTICS

Jurisdiction Date of Entry

# of Flood
Insurance

Policies, as of
12/31/2015

Insurance In
Force

Total Annual
Premiums

Claims,
11/1978 to
12/31/2015

Value of
Claims Paid,
11/1978 to
12/31/2015

Hillsborough 09/01/1981 58 $18,978,100 $36,837 9 $24,962.63
Menlo Park 02/04/1981 862 $234,099,300 $1,075,579 31 $241,351.37

Millbrae 09/30/1981 59 $18,021,100 $62,013 38 $151,186.94
Pacifica 02/04/1981 370 $104,294,600 $283,622 110 $756,405.53

Portola Valley 10/17/1978 42 $12,542,599 $43,104 24 $670,141.76
Redwood City 05/17/1982 315 $97,688,100 $254,375 37 $438,904.88

San Bruno 03/30/1981 11 $1,697,400 $12,467 18 $96,668.67
San Carlos 09/15/1977 237 $82,788,500 $330,704 56 $163,319.72

San Mateo (City) 03/30/1981 1,589 $436,456,200 $1,903,073 76 $136,933.83
South San
Francisco

09/02/1981 379 $114,596,500 $400,401 70 $3,103,895.86

Woodside 11/15/1979 31 $8,804,000 $13,744 16 $342,979.80
Unincorporated

San Mateo
County

07/05/1984 457 $133,178,200 $575,964 178 $2,293,176.01

Total N/A 6,230 $1,756,571,799 $7,039,985 853 $9,317,330

Repetitive Loss
A repetitive loss property is defined by FEMA as an NFIP-insured property that has undergone any of the
following since 1978, regardless of any changes in ownership:

Four or more paid losses exceeding $1,000
Two paid losses exceeding $1,000 within any rolling 10-year period
Three or more paid losses equaling or exceeding the current value of the insured property.

Repetitive loss properties make up only 1 percent of flood insurance policies in force nationally, yet they
account for 40 percent of the nation’s flood insurance claim payments (National Wildlife Federation 2006). In
1998, FEMA reported that the NFIP’s 75,000 repetitive loss structures have already cost $2.8 billion in flood
insurance payments, and that numerous other flood-prone structures at high risk remain within the floodplain.
The government has instituted programs encouraging communities to identify and mitigate causes of repetitive
losses. A report on repetitive losses by the National Wildlife Federation found that 20 percent of these
properties are outside any mapped 1-percent-annual-chance (100-year) floodplain. The key identifiers for
repetitive loss properties are existence of flood insurance policies and claims paid by the policies. With
potential for minor flood events every year and major events every 5 to 7 years, the County and its planning
partners consider all mapped floodplain areas susceptible to repetitive flooding.

FEMA-sponsored programs, such as the CRS, require participating communities to identify repetitive loss areas.
A repetitive loss area is the portion of a floodplain hosting structures that FEMA has identified as meeting the
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definition of repetitive loss. Identifying repetitive loss areas helps identify structures at risk but not on FEMA’s
list of repetitive loss structures because no flood insurance policy was in force at the time of loss.

Repetitive loss properties in San Mateo County are shown on Figure 6-4.

FFIGURE 6-4. REPETITIVE LOSS AREAS
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6.6.3 Critical Facilities and Assets
Hazus-MH was used to estimate flood loss potential of critical facilities exposed to the flood risk. Using
depth/damage function curves to estimate percent of damage to the building and contents of critical facilities,
Hazus-MH correlates these estimates to estimate functional down-time (estimated time necessary to restore
a facility to 100 percent of its functionality). This helps gauge how long the planning area could have limited
usage of facilities deemed critical to flood response and recovery. The Hazus-MH critical facility results are
summarized in Table 6-14.

On average, critical facilities would undergo 3.72 percent damage to the structure and 19.82 percent damage
to contents during a 1-percent-annual-chance (100-year) flood event. Estimated time to restore these facilities
to 100 percent of functionality is 492 days.

TTABLE 6-14. ESTIMATED DAMAGE TO CRITICAL FACILITIES AND INFRASTRUCTURE FROM THE 1-PERCENT ANNUAL CHANCE
FLOOD EVENT

Number of Facilities
Affected

Average % of Total Value Damaged Days to 100%
FunctionalityBuilding Content

Medical and Health Services 0 N/A N/A N/A
Emergency Services 5 2.92 6.73 480
Government 0 N/A N/A N/A
Utilities 34 10.40 N/A N/A
Transportation Infrastructure 69 0.93 N/A N/A
Hazardous Materials 24 6.07 N/A N/A
Community Economic Facilities 2 0.0 N/A N/A
Other Assets 8 4.62 28.00 499
Total 142 3.72 19.82 492

6.6.4 Environment
The environment vulnerable to flood hazard is the same as the environment exposed to the hazard. Loss
estimation platforms such as Hazus-MH are not currently equipped to measure environmental impacts of flood
hazards. The best gauge of vulnerability of the environment would be a review of damage from past flood
events. Loss data that segregates damage to the environment were not available at the time of this HMP.
Capturing this data from future events could be beneficial in measuring vulnerability of the environment for
future updates.

Additionally, while the vulnerability assessment typically focuses on human vulnerability to flood events, the
opposite is also worth noting. Floodplains have many natural and beneficial functions; however, due to
negative impacts of floods, many structural and other measures have been devised to limit how far a floodplain
can extend. Disruption of natural systems can have long-term consequences for entire regions; however, this
potential impact has only recently been noted. Some well-known, water-related functions of floodplains (noted
by FEMA) include:
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Natural flood and erosion control Filter nutrients and impurities from runoff

Provide flood storage and conveyance Process organic wastes

Reduce flood velocities Moderate temperatures of water

Reduce flood peaks Groundwater recharge

Reduce sedimentation Promote infiltration and aquifer recharge

Surface water quality maintenance Reduce frequency and duration of low surface flows.

Areas within the floodplain that typically provide these natural functions are wetlands, riparian areas, sensitive
areas, and habitats for rare and endangered species

6.6.5 Economic Impact
Locations of flooding will undergo heaviest economic impact. Within these areas, renovations of commercial
buildings may be necessary, disrupting associated services. Additionally, significant damage within agricultural
areas may occur with destruction of crops and other agricultural products. The tourism industry may also be
affected by major flood events, as popular vacation areas tend to overlap flood hazard zones. Finally, flooding
can cause extensive damage to public utilities and disruptions to delivery of services. Loss of power and
communications may occur; and drinking water and wastewater treatment facilities may be temporarily out of
operation.

6.7 Future Trends in Development
As discussed under the County Profile, areas targeted for future growth and development have been identified
across the County. Any areas of growth could be impacted by the flood hazard if located within the identified
hazard areas. The County intends to discourage development within vulnerable areas and/or to encourage
higher regulatory standards on the local level.

The County and its jurisdictions are equipped to handle future growth within flood hazard areas. All municipal
planning partners have general plans that address frequently flooded areas in their safety elements. All
partners have committed to link their general plans to this HMP. This will create an opportunity for wise land
use decisions as future growth impacts flood hazard areas.

Additionally, all municipal planning partners are participants in the NFIP and have adopted flood damage
prevention ordinances in response to its requirements. With 25 percent of communities in the County
participating in the CRS program, there is incentive to adopt consistent, appropriate, higher regulatory
standards in communities with the highest degree of flood risk. All municipal planning partners have committed
to maintain their good standing under the NFIP through initiatives identified in this HMP. Communities
participating or considering participation in the CRS program will be able to refine this commitment using CRS
programs and templates as a guide.
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6.8 Scenario
Historically, floods have regularly affected San Mateo County. The County can expect noteworthy flooding
about once a year, with a flash flood approximately every 2 years. Duration and intensity of heavy winter rains
and El Niño storms that cause flooding may increase due to climate change. The floodplains mapped and
identified by San Mateo County will continue to take the brunt of these floods. County residents prepare
themselves for flooding by seeking and receiving information, and by pursuing mitigation. Impacts of flood
events should decrease as the County, local cities, and residents continue to promote and implement hazard
mitigation and preparedness.

The worst-case scenario would be a series of heavy rains or storm events during an El Niño event or winter
rainy season, particularly if the rains also occur at high tide. These rains could flood numerous areas within a
short time. This could overwhelm the response and floodplain management capability within the planning area,
as the planning area would be subject immediately to flash flooding and coastal flooding, with subsequent
influences on the County’s streams. Major roads could be blocked, preventing critical access for many residents
and critical functions. High in-channel flows could cause water courses to scour, possibly washing out roads
and creating more isolation problems. In the event of multi-basin flooding, San Mateo County would not be
able to make repairs quickly enough to restore critical facilities and assets.

6.9 Issues
The planning team has identified the following flood-related issues relevant to the planning area:

Accuracy of existing flood hazard mapping by FEMA regarding true flood risk within the planning area
is questionable. This is most prevalent within areas protected by levees not accredited by the FEMA
mapping process.
Extent of flood protection currently provided by flood control facilities (dams, dikes, and levees) is
not known due to lack of established national policy on flood protection standards.
The levee system within the planning area is not consistently adequate to mitigate effects of a
1-percent annual chance flood.
Risk associated with the flood hazard overlaps risks associated with other hazards such as
earthquakes, landslides, and coastal erosion. This provides opportunity to seek mitigation
alternatives with multiple objectives that can reduce risks from multiple hazards.
Land-use practices are not consistent with the scope of regulatory floodplain management within
the planning area.
How climate change will affect flood conditions in San Mateo County is uncertain.
More information is needed regarding flood risk to support the concept of risk-based analysis of
capital projects.
To determine cost-effectiveness of future mitigation projects, sustained effort is necessary to gather
damage reports and historical damage data such as high water marks on structures.
Ongoing flood hazard mitigation will require funding from multiple sources.
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A coordinated hazard mitigation effort is necessary among jurisdictions affected by flood hazards
within the County.
Floodplain residents must continue to seek and receive information about flood preparedness and
resources available during and after floods.
The concept of residual risk should be considered in design of future capital flood control projects,
and should be communicated to residents living in the floodplain.
Promotion of flood insurance as a means of protecting private property owners from economic
impacts of frequent flood events should continue.
Existing floodplain-compatible uses such as agricultural and open space must be maintained.
Pressure is constant to convert these existing uses to more intense uses within the planning area
during times of moderate to high growth.
The economy affects a jurisdiction’s ability to manage its floodplains. Budget cuts and personnel
losses can strain resources needed to support floodplain management.
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CChapter 7.
Landslide

7.1 General Background
Landslides and mudslides can be initiated by storms, earthquakes, fires, volcanic eruptions, or human
modification of the land. They can move rapidly down slopes or through channels and can strike with little or
no warning at avalanche speeds.

According to the U.S. Geological Survey (USGS), the term “landslide” includes a wide range of ground
movement, such as rock falls, deep failure of slopes, and shallow debris flows. Although gravity acting on an
over-steepened slope is the primary reason for a landslide, there are other contributing factors (NJGWS 2013).
Landslide hazard areas are areas where characteristics such as the following indicate a risk of downhill
movement of material:

A slope greater than 33 percent
A history of landslide activity during the last 10,000 years
Stream or wave activity that has caused erosion or cut into a bank to make the surrounding land
unstable
The presence or potential for snow avalanches
The presence of an alluvial fan, which indicates vulnerability to the flow of debris or sediments
The presence of impermeable soils, such as silt or clay, mixed with granular soils such as sand and
gravel.

Scientists from the USGS also monitor stream flow, noting changes in sediment load in rivers and streams that
may result from landslides. All of these types of landslides are considered aggregately in USGS landslide
mapping.

Mudslides (or mudflows or debris flows) are rivers of rock, earth, organic matter, and other soil materials
saturated with water. They develop in the soil overlying bedrock on sloping surfaces when water rapidly
accumulates in the ground, such as during heavy rainfall or rapid snowmelt. Water pressure in the pore spaces
of the material increases to the point that the internal strength of the soil is drastically weakened. The soil’s
reduced resistance can then easily be overcome by gravity, changing the earth into a flowing river of mud. The
material can travel miles from its source, growing as it descends, picking up trees, boulders, cars, and anything
else in its path. Although these slides behave as fluids, they pack many times the hydraulic force of water
because of the mass of material they encompass.

A debris avalanche (Figure 7-1) is a fast-moving debris flow that travels faster than about 10 miles per hour
(mph). Speeds in excess of 20 mph are not uncommon, and speeds in excess of 100 mph, although rare, can
occur. Debris avalanches are like mudslides in that they can travel many miles from their source, picking up
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large objects in their path, and that they can have many times the hydraulic force of water because of the mass
of material in them. They can be among the most destructive events in nature.

Several other types of landslides also exist. These include:

Rock Falls: blocks of rock that fall away from a bedrock unit without a rotational component
Rock Topples: blocks of rock that fall away from a bedrock unit with a rotational component
Rotational Slump: blocks of fine grained sediment that rotate and move down slope
Transitional Slide: sediments that move along a flat surface without a rotational component
Earth Flows: fine-grained sediments that flow downhill and typically form a fan structure
Creep: a slow-moving landslide, often noticed only through crooked trees and disturbed structures
Block Slides: blocks of rock that slide along a slip plane as a unit down a slope.

Landslides can pose a serious hazard to properties on or below hillsides. When landslides occur — in response
to such changes as increased water content, earthquake shaking, addition of load, or removal of downslope
support — they deform and tilt the ground surface. The result can be destruction of foundations, offset of
roads, breaking of underground pipes, or overriding of downslope property and structures.

FFIGURE 7-1. TYPICAL DEBRIS AVALANCHE SCAR AND TRACK

7.1.1 Landslide Types and Run-Out
Two characteristics are essential to conducting an accurate risk assessment of the landslide hazard:

The type of initial ground failure that occurs
The post-failure movement of the loosened material (“run-out”), including travel distance and
velocity.
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Landslides are commonly categorized by the type of initial ground failure. Figure 7-2 through Figure 7-5 show
common types of slides (Ecology 2014). The most common is the shallow colluvial slide, occurring particularly
in response to intense, short-duration storms. The largest and most destructive are deep-seated slides,
although they are less common than other types.

FFIGURE 7-2. DEEP SEATED SLIDE FIGURE 7-3. SHALLOWCOLLUVIAL SLIDE

FIGURE 7-4. BENCH SLIDE FIGURE 7-5. LARGE SLIDE

All current landslide models — those in practical applications and those more recently developed — use
simplified hypothetical descriptions of mass movement to simulate the complex behavior of actual flow. The
models attempt to reproduce the general features of the moving mass of material through measurable factors,
such as base shear, that define a system and determine its behavior. Because of the lack of experimental data
and the limited current knowledge about the behavior of the moving flows, landslide models use simplified
parameters to account for complex aspects that may not be defined. These simplified parameters are not
related to specific physical processes that can be directly measured, and there is a great deal of uncertainty in
their definition. Some, but not all, models provide estimates of the level of uncertainty associated with the
modeling approach.

Run-out modeling is complicated because the movement of materials may change over the course of a
landslide event, depending on the initial composition, the extent of saturation by water, the ground shape of
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the path traveled, and whether additional material is incorporated during the event (Savage and Hutter 1991;
Rickenmann 2000; Iverson et al. 2004).

7.1.2 Landslide Causes
Mass movements are caused by a combination of geological and climate conditions, as well as the encroaching
influence of urbanization. Vulnerable natural conditions are affected by human residential, agricultural,
commercial, and industrial development and the infrastructure that supports it. The following factors can
contribute to landslide: change in slope of the terrain, increased load on the land, shocks and vibrations, change
in water content, groundwater movement, frost action, weathering of rocks, and removing or changing the
type of vegetation covering slopes.

Excavation and Grading
Slope excavation is common in development of home sites or roads on sloping terrain. Grading can result in
some slopes that are steeper than the pre-existing natural slopes. Since slope steepness is a major factor in
landslides, these steeper slopes can be at an increased risk for landslides. The added weight of fill on slopes
can also result in an increased landslide hazard. Small landslides can be fairly common along roads, in either
the road cut or the road fill. Landslides below new construction sites are indicators of the potential impacts
stemming from excavation.

Drainage and Groundwater Alterations
Water flowing through or above ground is often the trigger for landslides. Any activity that augments the
amount of water flowing into landslide-prone slopes can increase landslide hazards. Broken or leaking water
or sewer lines can be especially problematic, as can water retention facilities that direct water onto slopes.
However, even lawn irrigation and minor alterations to small streams in landslide-prone locations can result in
damaging landslides. Ineffective stormwater management and excess runoff can also cause erosion and
increase the risk of landslide hazards. Drainage can be affected naturally by the geology and topography of an
area. Development that results in an increase in impervious surface impairs the ability of the land to absorb
water and may redirect water to other areas. Channels, streams, flooding, and erosion on slopes all indicate
potential slope problems.

Road and driveway drains, gutters, downspouts, and other constructed drainage facilities can concentrate and
accelerate flow. Ground saturation and concentrated velocity flow are major causes of slope problems and
may trigger landslides.

Changes in Vegetation
Removing vegetation from very steep slopes can increase landslide hazards. A study by the Oregon Department
of Forestry found that landslide hazards in three out of four steeply sloped areas were highest for a period of
roughly 10 years after timber harvesting (Oregon Department of Forestry 1999). Areas that have experienced
wildfire and land clearing for development may experience long periods of increased landslide hazard. In
addition, woody debris in stream channels (both natural and man-made from logging) may cause the impacts
from debris flows to be more severe.
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7.1.3 Landslide Management
While small landslides are frequently a result of human activity, the largest landslides are often naturally
occurring phenomena with little or no human contribution. The sites of large landslides are typically areas of
previous landslide movement that are periodically reactivated by significant precipitation or seismic events.
These naturally occurring landslides can disrupt roadways and other infrastructure lifelines, destroy private
property, and cause flooding, bank erosion, and rapid channel migration.

Landslides can create immediate, critical threats to public safety. Engineering solutions to protect structures
on or adjacent to large active landslides are often extremely or prohibitively expensive.

In spite of their destructive potential, landslides can serve beneficial functions to the natural environment.
They supply sediment and large wood to the channel network and can contribute to complexity and dynamic
channel behavior critical for aquatic and riparian ecological diversity. Effective landslide management should
include the following elements:

Continuing investigation to identify natural landslides, understand their mechanics, assess their risk
to public health and welfare, and understand their role in ecological systems
Regulation of development in or near existing landslides or areas of natural instability through the
San Mateo County Code and City ordinances.
Preparation for emergency response to landslides to facilitate rapid, coordinated action among San
Mateo County, local cities, and state and federal agencies, and to provide emergency assistance to
affected or at-risk citizens
Evaluation of options including landslide stabilization or structure relocation where landslides are
identified that threaten critical public structures or infrastructure

7.2 Hazard Profile
7.2.1 Past Events
Landslides have occurred regularly within San Mateo County; one such event led to the deaths of three children
in 1982, and several events (conjointly with coastal erosion) have required apartment evacuations along
coastal bluffs. The table below lists known landslide events that have affected San Mateo County between
1980 and 2016. Two other landslides (outside of San Mateo County) were also recorded by the USGS in its “Did
you see it?” archives. One occurred in 2012 and the other in 1970; both were about an hour’s drive from the
County but still near the Bay Area.
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7.2.2 Location
The entire U.S. experiences landslides, with 36 states having moderate to highly severe landslide hazards.
Expansion of urban and recreational developments into hillside areas exposes more people to the threat of
landslides each year. According to the USGS, San Mateo County has a high to very high landslide potential. For
a figure displaying the landslide potential of the conterminous United States, please refer to
http://pubs.usgs.gov/fs/2005/3156/2005-3156.pdf (USGS 2005).

The California Landslide Hazard Identification Act directs the State Geologist to identify and map hazardous
landslide areas for use by municipalities in planning and decision-making on grading and building permits.
Three factors that characterize landslide hazard areas include significant slope, weak rocks, and heavy rains.
This program focuses on urban areas and growth areas that exhibit these characteristics. Although the
California Geological Survey (CGS) provides access to many of these maps through its California Landslide
Inventory, it does not offer them at the County level for San Mateo County (CGS 2016).

The Association of Bay Area Governments (ABAG) Resilience Program provides more detailed mapping for the
Bay Area through use of USGS Summary of Distribution of Slides and Earth Flows (1997) and Map Showing
Principal Debris-Flow Source Areas (1997). The County of San Mateo overlayed these data with its jurisdictional
boundaries to develop Figure 7-1 below. Based on these data, the majority of the County is vulnerable to some
type of landsliding, with the southern half of the County having a higher rate of landslides (San Mateo County
2016). The County also notes that more than 92 percent of the areas vulnerable to landslides are located within
unincorporated areas; 7.53 percent of acres vulnerable to landslides are in incorporated areas of the County
(San Mateo Sheriff 2015).

Landslide hazard areas and steep slopes within the planning area are shown on Figure 7-6. The landslide areas
presented are provided by ABAG.
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FFIGURE 7-6. LANDSLIDE HAZARD AREAS
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7.2.3 Frequency
Landslides are often triggered by other natural hazards such as earthquakes, heavy rain, floods (and associated
coastal erosion), or wildfires, so the frequency of landslides is related to the frequency of these other hazards.
In San Mateo County, landslides are most likely to occur during and after major storms.

Based on risk factors for the County and past occurrences, it is highly likely that landslides will continue to occur
in San Mateo County. Landslide probabilities are largely a function of surface geology, but are also influenced
by both weather and human activities.

7.2.4 Severity
Landslides destroy property and infrastructure and can take the lives of people. Slope failures in the United
States result in an average of 25 lives lost per year and an annual cost of about $1.5 billion. Landslides can also
create travel delays and other side effects.

The affected areas need to be identified and the probability that the landslide will occur within some time
period needs to be evaluated to assess the magnitude or extent of a landslide hazard. Natural variables that
contribute to the overall extent of potential landslide activity in any particular area include soil properties,
topographic position and slope, and historical incidence. Predicting a landslide is difficult, even under ideal
conditions and with reliable information. As a result, the landslide hazard is often represented by landslide
incidence or susceptibility, as defined below:

Landslide incidence is the number of landslides that have occurred in a given geographic area. High
incidence means greater than 15 percent of a given area has been involved in landsliding; medium
incidence means that 1.5 to 15 percent of an area has been involved; and low incidence means that
less than 1.5 percent of an area has been involved (State of Alabama Date Unknown).
Landslide susceptibility is defined as the probable degree of response of geologic formations to
natural or artificial cutting, to loading of slopes, or to unusually high precipitation. It can be assumed
that unusually high precipitation or changes in existing conditions can initiate landslide movement in
areas where rocks and soils have experienced numerous landslides in the past. Landslide
susceptibility depends on slope angle and the geologic material underlying the slope. Landslide
susceptibility identifies only areas potentially affected and does not imply a time frame when a
landslide might occur. High, medium, and low susceptibility are delimited by the same percentages
used for classifying the incidence of landsliding (State of Alabama Date Unknown).

7.2.5 Warning Time
Mass movements can occur suddenly or slowly. The velocity of movement may range from a slow creep of
inches per year to many feet per second, depending on slope angle, material, and water content. Generally
accepted warning signs for landslide activity include the following:

Springs, seeps, or saturated ground in areas that have not typically been wet before
New cracks or unusual bulges in the ground, street pavements, or sidewalks
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Soil moving away from foundations
Ancillary structures such as decks and patios tilting or moving relative to the main house
Tilting or cracking of concrete floors and foundations
Broken water lines and other underground utilities
Leaning telephone poles, trees, retaining walls or fences
Offset fence lines
Sunken or down-dropped road beds
Rapid increase in creek water levels, possibly accompanied by increased turbidity (soil content)
Sudden decrease in creek water levels though rain is still falling or just recently stopped
Sticking doors and windows and visible open spaces indicating frames out of plumb
A faint rumbling sound that increases in volume as the landslide nears
Unusual sounds, such as trees cracking or boulders knocking together.

Some methods used to monitor mass movements can provide an idea of the type of movement and the amount
of time prior to failure. Assessing the geology, vegetation, and amount of predicted precipitation for an area
can help in predictions of what areas are at risk during general time periods. Currently, there is no practical
warning system for individual landslides, however. The standard operating procedure is to monitor situations
on a case-by-case basis and respond after an event has occurred.

7.3 Secondary Hazards
Landslides can cause several types of secondary effects, such as blocking access to roads, which can isolate
residents and businesses and delay emergency response or commercial, public, and private transportation.
This blocked access could result in economic losses for businesses. Other potential problems resulting from
landslides are power and communication failures. Utility poles on slopes can be knocked over, resulting in
losses to power and communication lines. Landslides also have the potential to destabilize the foundation of
structures, which may result in monetary loss for residents. They also can damage rivers or streams, potentially
harming water quality, fisheries, and spawning habitat.

7.4 Exposure
7.4.1 Population
Population could not be examined by landslide hazard area because census block group areas do not coincide
with the hazard areas. Population was estimated using the structure count of buildings within the landslide
hazard areas and multiplying the estimated population for each jurisdiction by the percent of the residential
structures in the jurisdiction exposed to the landslide hazard. Using this approach, the estimated population
living in the landslide risk area is 20,570 or 2.7 percent of the total planning area population. This estimate
includes only populations within defined landslide risk areas; it does not include persons who may be affected
by landslide runout. Table 7-2 shows the estimated population exposure by city.
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TTABLE 7-2. ESTIMATED POPULATION RESIDING IN LANDSLIDE RISK AREAS

Population Exposed % of Total Population
Atherton 0 0.0%
Belmont 868 3.2%
Brisbane 0 0.0%

Burlingame 1,046 3.5%
Colma 0 0.0%

Daly City 4,742 4.5%
East Palo Alto 0 0.0%

Foster City 0 0.0%
Half Moon Bay 0 0.0%
Hillsborough 106 0.9%
Menlo Park 0 0.0%

Millbrae 1,739 7.6%
Pacifica 922 2.4%

Portola Valley 791 17.5%
Redwood City 177 0.2%

San Bruno 81 0.2%
San Carlos 163 0.6%
San Mateo 1,462 1.4%

South San Francisco 3,323 5.0%
Woodside 514 9.3%

Unincorporated 4,637 7.2%
Total 20,570 2.7%

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

7.4.2 Property
Table 7-3 shows the number and replacement value of structures exposed to the landslide risk. Table 7-4 shows
the types of structures in landslide hazard areas. There are an estimated 5,652 structures located in the
landslide risk areas, with an estimated value of $5.69 billion. This number represents 1.8 percent of the total
replacement value for the planning area. More than 95 percent of the exposed structures are estimated to be
residential. Table 7-5 shows the general land use of parcels exposed to landslides in San Mateo County.

TABLE 7-3. EXPOSURE AND VALUE OF STRUCTURES IN LANDSLIDE RISK AREAS

Buildings
Exposed

Value Exposed % of Total
Replacement

ValueStructure Contents Total
Atherton 0 $0 $0 $0 0.0%
Belmont 246 $128,514,301 $91,688,832 $220,203,133 2.1%
Brisbane 1 $263,145 $394,718 $657,863 0.0%

Burlingame 274 $112,569,905 $66,851,882 $179,421,787 0.8%
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TTABLE 7-3. EXPOSURE AND VALUE OF STRUCTURES IN LANDSLIDE RISK AREAS

Buildings
Exposed

Value Exposed % of Total
Replacement

ValueStructure Contents Total
Colma 0 $0 $0 $0 0.0%

Daly City 1,029 $311,386,628 $218,376,516 $529,763,144 2.1%
East Palo Alto 0 $0 $0 $0 0.0%

Foster City 0 $0 $0 $0 0.0%
Half Moon Bay 1 $4,044,240 $4,044,240 $8,088,480 0.1%
Hillsborough 36 $18,627,015 $9,313,508 $27,940,523 0.6%
Menlo Park 0 $0 $0 $0 0.0%

Millbrae 496 $176,554,277 $97,619,450 $274,173,727 2.8%
Pacifica 284 $104,425,677 $75,092,863 $179,518,540 1.6%

Portola Valley 273 $176,362,023 $126,643,111 $303,005,134 11.1%
Redwood City 42 $34,471,736 $25,899,988 $60,371,723 0.2%

San Bruno 22 $5,916,554 $2,958,277 $8,874,832 0.1%
San Carlos 55 $15,886,974 $7,943,487 $23,830,460 0.1%
San Mateo 390 $154,245,073 $95,259,137 $249,504,210 0.6%
South San
Francisco

824 $311,300,934 $199,042,380 $510,343,314 1.6%

Woodside 186 $106,567,081 $71,289,972 $177,857,053 6.1%
Unincorporated 1,493 $1,559,578,176 $1,375,305,107 $2,934,883,283 9.1%

Total 5,652 $3,220,713,739 $2,467,723,468 $5,688,437,206 1.8%
Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of

data limitations.

TABLE 7-4. PRESENT LANDUSE IN LANDSLIDE HAZARD AREAS

Number of Structures in Landslide Hazard Areas
Residential Commercial Industrial Agriculture Religion Government Education Total

Atherton 0 0 0 0 0 0 0 0
Belmont 241 5 0 0 0 0 0 246
Brisbane 0 0 1 0 0 0 0 1

Burlingame 272 1 0 0 0 0 0 273
Colma 0 0 0 0 0 0 0 0

Daly City 1,019 6 0 0 3 0 1 1,029
East Palo Alto 0 0 0 0 0 0 0 0

Foster City 0 0 0 0 0 0 0 0
Half Moon Bay 0 0 0 1 0 0 0 1
Hillsborough 36 0 0 0 0 0 0 36
Menlo Park 0 0 0 0 0 0 0 0

Millbrae 494 2 0 0 0 0 0 496
Pacifica 281 2 0 0 0 0 1 284
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TTABLE 7-4. PRESENT LANDUSE IN LANDSLIDE HAZARD AREAS

Number of Structures in Landslide Hazard Areas
Residential Commercial Industrial Agriculture Religion Government Education Total

Portola Valley 267 4 0 0 2 0 0 273
Redwood City 41 1 0 0 0 0 0 42

San Bruno 22 0 0 0 0 0 0 22
San Carlos 55 0 0 0 0 0 0 55
San Mateo 387 2 0 0 1 0 0 390
South San
Francisco

817 6 0 0 0 0 1 824

Woodside 183 3 0 0 0 0 0 186
Unincorporated 1,307 49 0 130 2 3 2 1,493

Total 5,422 81 1 131 8 3 5 5,651

7.4.3 Critical Facilities and Infrastructure

Facilities
Table 7-5 summarizes the critical facilities exposed to the landslide hazard. 45 of the planning area’s critical
facilities are located within mapped landslide risk areas.

TABLE 7-5. CRITICAL FACILITIES IN LANDSLIDE HAZARD AREAS IN SANMATEO COUNTY
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Atherton 0 0 0 0 0 0 0 0 0
Belmont 0 0 0 2 0 0 0 0 2
Brisbane 0 0 0 0 1 0 0 0 1
Burlingame 0 0 0 0 0 0 0 0 0
Colma 0 0 0 0 0 0 0 0 0
Daly City 0 0 0 0 0 0 0 1 1
East Palo Alto 0 0 0 0 0 0 0 0 0
Foster City 0 0 0 0 0 0 0 0 0
Half Moon Bay 0 0 0 0 0 0 0 0 0
Hillsborough 0 0 0 0 0 0 0 0 0
Menlo Park 0 0 0 0 0 0 0 0 0
Millbrae 0 0 0 0 0 0 0 0 0
Pacifica 0 0 0 2 1 0 0 1 4
Portola Valley 0 0 0 0 0 0 0 0 0
Redwood City 0 0 0 0 0 0 0 0 0
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TTABLE 7-5. CRITICAL FACILITIES IN LANDSLIDE HAZARD AREAS IN SANMATEO COUNTY
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San Bruno 0 0 0 0 1 0 0 0 1
San Carlos 0 0 0 0 0 0 0 0 0
San Mateo 0 0 0 1 0 0 0 0 1
South San Francisco 0 0 0 5 0 0 0 0 5
Woodside 0 0 0 0 3 0 0 0 3
Unincorporated 0 1 0 3 20 0 0 3 27
Total 0 1 0 13 26 0 0 5 45

Roads and Bridges
A significant amount of infrastructure (roads, bridges, and utilities) can be exposed to mass movements. Access
to major roads is crucial to life-safety after a disaster and can help to provide resilience during response and
recovery operations. Landslides have the potential to block roads, isolating all or part of the County. Roadway
blockages caused by landslides can create traffic problems, resulting in delays for emergency vehicles and
public and private transportation. These blockages could result in economic losses for businesses. The following
major roads intersect mapped landslide hazard areas:

State Highway 1 State Highway 82

State Highway 92 US Highway 101

Interstate 380 Interstate 280

State Highway 84

Landslide events can significantly damage bridges. They can knock out bridge abutments or significantly
weaken the soil supporting a bridge, obstructing the bridge or making it hazardous for use. Bridges in areas of
high landslide risk often provide the only ingress and egress to large areas and in some cases to isolated areas.
There are 26 bridges within San Mateo County that are believed to be exposed to the landslide hazard.
Additionally, bridges outside the County could close off vital access routes. Facilities outside of the County have
not been inventoried for this assessment.

Power Lines
Other potential problems resulting from landslides are power and communication failures creating problems
for vulnerable populations or businesses and potential loss of life in emergencies. Power lines are generally
elevated above steep slopes, but the towers supporting them can be subject to landslides. A landslide could
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cause the soil underneath a tower to fail, causing it to collapse, and ripping down the lines. An inventory of
these types of facilities was not available for this assessment.

7.4.4 Environment
Landslides that fall into streams may significantly damage fish and wildlife habitat, as well as affecting water
quality. Hillsides that provide wildlife habitat can be lost for prolonged periods through landslides. Topography
may shift and sediment accumulation downslope can block waterways and roadways, impairing the quality of
streams and other water bodies. However, landslides also provide resources for many ecosystems.

7.5 Vulnerability
7.5.1 Population
Because of the nature of census block group data, it is difficult to estimate populations vulnerable to landslides.
In general, all of the estimated 20,570 persons exposed to the landslide hazard are considered vulnerable.
Increasing population, and the fact that many homes are built on view property atop or below bluffs and on
steep slopes subject to mass movement, increases the number of lives endangered by this hazard. In addition,
people may be affected if transportation corridors are disrupted by the landslide hazard.

7.5.2 Property
Loss estimates for the landslide hazard are not based on modeling using damage functions, because no such
damage functions have been generated. Instead, loss estimates were developed representing 10 percent, 30
percent, and 50 percent of the total replacement value of exposed structures. This approach allows emergency
managers to evaluate a range of potential economic impacts based on an estimate of the percent of damage
to the building stock. Damage in excess of 50 percent is considered substantial by most building codes and
typically requires total reconstruction of the structure. Table 7-6 lists loss estimates to the general building
stock in landslide hazard areas. It is highly unlikely that all landslide-prone areas would slide at the same time.

TTABLE 7-6. LOSS POTENTIAL FOR LANDSLIDE

Exposed Value
Estimated Loss Potential from Landslide

10% Damage 30% Damage 50% Damage
Atherton $0 $0 $0 $0
Belmont $220,203,133 $22,020,313 $66,060,940 $110,101,567
Brisbane $657,863 $65,786 $197,359 $328,932

Burlingame $179,421,787 $17,942,179 $53,826,536 $89,710,894
Colma $0 $0 $0 $0

Daly City $529,763,144 $52,976,314 $158,928,943 $264,881,572
East Palo Alto $0 $0 $0 $0

Foster City $0 $0 $0 $0
Half Moon Bay $8,088,480 $808,848 $2,426,544 $4,044,240
Hillsborough $27,940,523 $2,794,052 $8,382,157 $13,970,261
Menlo Park $0 $0 $0 $0
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TTABLE 7-6. LOSS POTENTIAL FOR LANDSLIDE

Exposed Value
Estimated Loss Potential from Landslide

10% Damage 30% Damage 50% Damage
Millbrae $274,173,727 $27,417,373 $82,252,118 $137,086,863
Pacifica $179,518,540 $17,951,854 $53,855,562 $89,759,270

Portola Valley $303,005,134 $30,300,513 $90,901,540 $151,502,567
Redwood City $60,371,723 $6,037,172 $18,111,517 $30,185,862

San Bruno $8,874,832 $887,483 $2,662,450 $4,437,416
San Carlos $23,830,460 $2,383,046 $7,149,138 $11,915,230
San Mateo $249,504,210 $24,950,421 $74,851,263 $124,752,105

South San Francisco $510,343,314 $51,034,331 $153,102,994 $255,171,657
Woodside $177,857,053 $17,785,705 $53,357,116 $88,928,527

Unincorporated $2,934,883,283 $293,488,328 $880,464,985 $1,467,441,642
Total $5,688,437,206 $568,843,718 $1,706,531,162 $2,844,218,605

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

7.5.3 Critical Facilities and Infrastructure
There are 45 critical facilities exposed to the landslide hazard to some degree. A more in-depth analysis of
mitigation measures taken by these facilities should be completed to evaluate whether they could withstand
impacts of a mass movement. No loss estimates were developed as a result of the lack of established damage
functions for the landslide hazard.

7.5.4 Environment
The environment vulnerable to landslide hazard is the same as the environment exposed to the hazard. A
landslide alters the landscape. In addition to changes in topography, vegetation and wildlife habitats may be
damaged or destroyed, and soil and sediment runoff will accumulate downslope, potentially blocking
waterways and roadways and impairing the quality of streams and other water bodies.

7.5.5 Economic Impact
The economic impact of a landslide or similar geologic event depends on the severity and location of the
landslide. Minor landslides may not lead to any economic impact if they occur in the woods or in non-populated
areas. Minor landslides in more populated areas can have a hidden economic impact, however. Landslides that
lead to temporary road closures isolate neighborhoods and delay traffic for public and private transportation.
This delay can result in losses for businesses if employees are unable to make it to work or if customers choose
not to shop at a store because of logistical difficulties.

Landslide economic losses can ultimately be categorized in several ways. Direct impacts include the costs of
replacement, repair, rebuilding, and maintenance resulting from landslide damage to property. Indirect costs
include reduced real estate values in areas threatened by landslides; loss of tax revenues on properties
devalued by landslides; loss of industrial, agricultural, and forest productivity, and of tourist revenues; loss of
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human or domestic animal productivity because of death, injury, and psychological trauma; and costs of
mitigation and prevention to reduce landslide risks. Economic impact can also be evaluated by private and
public costs. Private costs are mainly incurred as damage to land and structures, such as private property or
industrial facilities. Public costs are those borne by government agencies. The largest public cost is the repair
or relocation of highways/roads and accessory structures (sidewalks and storm drains) after an event (USGS
2001).

The potential for greater economic impact as a result of landslides is growing; it results when the built
environment expands into unstable hillside areas to accommodate growing populations. Human activities and
development exacerbate already unstable areas, increasing the potential for slope failures (USGS 2001).

7.6 Future Trends in Development
The County and its planning partners are equipped to handle future growth within landslide hazard areas,
although the large range of landslide hazard areas in the County make vigilance toward growth and
development even more important.

Additionally, the State of California has adopted the International Building Code (IBC) by reference in its
California Building Standards Code. The IBC includes provisions for geotechnical analyses in steep slope areas
that have soil types considered susceptible to landslide hazards. These provisions assure that new construction
is built to standards that reduce the vulnerability to landslide risk.
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7.7 Scenario
Major landslides in San Mateo County most typically occur as a result of soil conditions affected by severe
storms, groundwater, or human development. The worst-case scenario for landslide hazards in the planning
area would generally correspond to a severe storm with heavy rain that caused flooding. Landslides are more
likely during the late winter when the water table is high. After heavy rains from November to December, soils
become saturated with water. As water seeps downward through upper soils that may consist of permeable
sands and gravels and as it accumulates on impermeable silt, it will weaken and destabilize the slope. A short
intense storm could cause saturated soil to move, resulting in landslides. As rains continue, the groundwater
table rises, adding to the weakening of the slope. Gravity, poor drainage, a rising groundwater table, and poor
soil exacerbate hazardous conditions.

Mass movements are becoming a greater concern as development moves outside of city centers and into areas
with less developed infrastructure. Most mass movements would be isolated events affecting specific areas. It
is probable that private and public property, including infrastructure, would be affected. Mass movements
could affect bridges that pass over landslide-prone ravines and knock out rail service through the County. Road
obstructions caused by mass movements would create isolation problems for residents and businesses in
sparsely developed areas. Property owners exposed to steep slopes may suffer damage to property or
structures. Landslides carrying vegetation such as shrubs and trees may cause a break in utility lines, cutting
off power and communications to residents.

Continued heavy rains and flooding would complicate the problem further. As emergency response resources
are applied to problems with flooding, it is possible they will be unavailable to assist with landslides across San
Mateo County.

7.8 Issues
Important issues associated with landslide hazards in San Mateo County include but are not limited to the
following:

The data and science regarding mapping and assessing landslide hazards are constantly evolving. As
new data and science become available, assessments of landslide risk should be re-evaluated.
The impact of climate change on landslides is uncertain. If climate change affects atmospheric
conditions, the exposure to landslide risks in San Mateo County could increase.
There are existing homes in landslide risk areas throughout the County. The degree of vulnerability
of these structures depends on the codes and standards applied in constructing the structures.
Future development could lead to more homes in landslide risk areas.
Landslides may cause negative environmental consequences, including water quality degradation.
The risk associated with the landslide hazard overlaps the risk associated with other hazards,
including earthquake, flooding, and wildfire. The County has an opportunity to seek mitigation
alternatives with multiple objectives that can reduce risk for multiple hazards.
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CChapter 8.
Severe Weather

8.1 General Background
Severe weather refers to any dangerous
meteorological phenomena with the potential to
cause damage, serious social disruption, or loss of
human life. It includes thunderstorms, downbursts,
tornadoes, waterspouts, snowstorms, ice storms,
and dust storms, among other events.

Severe weather can be categorized into two groups:
systems that form over wide geographic areas are
classified as general severe weather; those with a
more limited geographic area are classified as
localized severe weather. Technically, severe
weather is not the same as extreme weather, which
refers to unusual weather events at the extremes of
the historical distribution for a given area.

The most common severe weather events that
impact the Planning Area are tornadoes,
windstorms, fog, heavy rains, thunderstorms, and
lightning. Tidal impacts, while a regular
phenomenon and not a hazardous event, is also
considered due to its impact on coastal erosion. In
northern parts of California, winter weather (i.e.,
snowstorms, ice, and extreme cold) can be included
in this category; however, winter weather does not
notably impact the Planning Area. Flooding issues
associated with severe weather are discussed in
Chapter 6.

8.1.1 Tornadoes
A tornado is a violently rotating column of air
extending between, and in contact with, a cloud and
the surface of the earth. Tornadoes are often (but
not always) visible as a funnel cloud. On a local-scale,
tornadoes are the most intense of all atmospheric

DEFINITIONS

Coastal Erosion—The process of the wearing away

of coastal beaches and bluffs by large storms,
flooding, strong wave action, sea level rise, and
human activities. Erosion occurs when waves and
currents remove sand from the beach system. The
loss of sand causes the beach to become narrower
and lower in elevation.

Severe Local Storm—Small atmospheric systems

including tornadoes, thunderstorms, and windstorms.
Typically, major impacts from a severe storm are on
transportation infrastructure and utilities. These storms
may cause a great deal of destruction and even death,
but their impact is generally confined to a small area.

Thunderstorm—Typically 15 miles in diameter and

lasting about 30 minutes, thunderstorms are
underrated hazards. Lightning, which occurs with all
thunderstorms, is a serious threat to human life.
Heavy rains over a small area in a short time can lead
to flash flooding. Strong winds, hail, and tornadoes are
also dangers associated with thunderstorms.

Tornado—Tornadoes are funnel clouds of varying

sizes that generate winds more than 300 miles per
hour. A tornado is formed by the turbulent mixing of
layers of air with contrasting temperature, moisture,
density, and wind flow. The mixing layers of air
account for most of the tornadoes occurring in April,
May, and June, when cold, dry air meets warm,
moister air moving up from the south. They can affect
an area up to one mile wide, with a path of varying
length. Tornadoes can come from lines of
cumulonimbus clouds or from a single storm cloud.
They are measured using the Enhanced Fujita Scale
ranging from EF0 to EF5.

Windstorm—A storm featuring violent winds.

Southwesterly winds are associated with strong
storms moving onto the coast from the Pacific Ocean.
Southern winds parallel to the coastal mountains are
the strongest and most destructive winds. Windstorms
tend to damage ridgelines that face into the winds.
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circulations and wind can reach destructive speeds of more than 300 miles per hour (mph). A tornado’s vortex
is typically a few hundred meters in diameter, and damage paths can be up to 1 mile wide and 50 miles long.
Figure 8-1, as adopted from Federal Emergency Management Agency (FEMA), illustrates the potential impacts
and damage from tornadoes of different magnitude. Tornadoes can occur throughout the year at any time of
day but are most frequent in the spring during the late afternoon. As shown in Figure 8-2, California has a
relatively low risk compared to states in the midwestern and southern United States.

FFIGURE 8-1. POTENTIAL IMPACT AND DAMAGE FROM A TORNADO

FIGURE 8-2. TORNADO RISK AREAS IN THE COTERMINOUS UNITED STATES
Note: The approximate location of San Mateo County is indicated by the black circle.
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8.1.2 Windstorms
Windstorms are generally short-duration events involving straight-line winds or gusts of over 50–60 mph,
strong enough to cause property damage. Damage from such winds accounts for half of all severe weather
reports in the lower 48 states. Wind speeds can reach up to 100 mph and can produce a damage path extending
for hundreds of miles. There are seven types of damaging winds:

Straight-line winds—Any thunderstorm wind that is not associated with rotation; this term is used
mainly to differentiate from tornado winds. Most thunderstorms produce some straight-line winds
as a result of outflow generated by the thunderstorm downdraft.
Downdraft—A small-scale column of air that rapidly sinks toward the ground.
Downburst—A strong downdraft with horizontal dimensions larger than 2.5 miles resulting in an
outward burst or damaging winds on or near the ground. Downburst winds may begin as a
microburst and spread out over a wider area, sometimes producing damage similar to a strong
tornado. Although usually associated with thunderstorms, downbursts can occur with showers too
weak to produce thunder.
Microbursts—Microbursts are small concentrated downbursts that produce an outward burst of
damaging winds at the surface. Microbursts are generally less than 2.5 miles across and short-lived,
lasting only 5 to 10 minutes, with maximum wind speeds up to 168 mph. There are two kinds of
microbursts: wet and dry. A wet microburst is accompanied by heavy precipitation at the surface.
Dry microbursts, common in places like the high plains and the intermountain west, occur with little
or no precipitation reaching the ground.
Gust front—The leading edge of rain-cooled air that clashes with warmer thunderstorm inflow. Gust
fronts are characterized by a wind shift, temperature drop, and gusty winds out ahead of a
thunderstorm. Sometimes the winds push air above them, forming a shelf cloud or detached roll
cloud.
Derecho—A widespread thunderstorm wind caused when new thunderstorms form along the
leading edge of an outflow boundary (the boundary formed by horizontal spreading of
thunderstorm-cooled air). The word “derecho” is of Spanish origin and means “straight ahead.”
Thunderstorms feed on the boundary and continue to reproduce. Derechos typically occur in
summer when complexes of thunderstorms form over plains, producing heavy rain and severe wind.
The damaging winds can last a long time and cover a large area.
Bow Echo—A linear wind front bent outward in a bow shape. Damaging straight-line winds often
occur near the center of a bow echo. Bow echoes can be 200 miles long, last for several hours, and
produce extensive wind damage at the ground.

Windstorms can result in collapsed or damaged buildings, damaged or blocked roads and bridges, damaged
traffic signals, streetlights, and parks, and other damage. Wind speeds as low as 32 mph can cause structural
damage, and winds of 100 mph can destroy wood-frame structures (Seattle Office of Emergency Management
2014). They can also cause direct losses to buildings, people, and vital equipment. There are direct
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consequences to the local economy resulting from windstorms and the associated physical damage and
interrupted services.

Wind pressure can create a direct and frontal assault on a structure, pushing walls, doors, and windows inward.
Conversely, passing currents can create lift and suction forces that act to pull building components and surfaces
outward. As positive and negative forces impact a building’s doors, windows, and walls, the result can be roof
or building component failures and considerable structural damage. The effects of winds are magnified in the
upper levels of multi-story structures.

Debris carried along by extreme winds can contribute directly to loss of life and indirectly to the failure of
protective building envelopes. Falling trees and branches can damage buildings, power lines, and other
property and infrastructure. Tree limbs breaking in winds of only 45 mph can be thrown over 75 feet, so
overhead power lines can be damaged even in relatively minor windstorm events. During wet winters,
saturated soils cause trees to become less stable and more vulnerable to uprooting from high winds. Utility
lines brought down by summer thunderstorms have also been known to cause fires, which start in dry roadside
vegetation. Electric power lines falling down to the pavement create the possibility of lethal electric shock.

Downed trees and power lines, and damaged property also can be major hindrances to emergency response
and disaster recovery. Emergency response operations can be complicated when roads are blocked or when
power supplies are interrupted. Industry and commerce can suffer losses from interruptions in electric service
and from extended road closures.

8.1.3 Fog
Fog is a cloud near the ground. Fog forms when air close to the ground can no longer hold all the moisture it
contains. This occurs either when air is cooled to its dew point or the amount of moisture in the air increases.
Heavy fog is particularly hazardous because it can restrict surface visibility. Severe fog incidents can close roads,
cause vehicle accidents and airport delays, and impair the effectiveness of emergency response. Financial
losses associated with transportation delays caused by fog have not been calculated in the United States, but
it is known to be substantial. Fog can occur almost anywhere during any season and is classified based on how
it forms, which is related to where it forms. Certain seasons are more likely to have foggy days or nights based
on a number of factors, including topography.

Fog in the Bay Area and San Mateo County has different origins depending on the time of year. In the summer,
the area is characterized by cool marine air and persistent coastal stratus and fog. In winter, fog typically
originates from the Great Valley. Radiation (ground) fog forms in the moist regions of the Sacramento River
Delta and arrives to the region via Suisun and San Pablo Bays and San Francisco Bays on cool easterly drainage
winds. While this type of fog is less frequent than summer fogs, it is typically denser and more likely to lead to
significantly reduced visibility (Golden Gate Weather Services 2009). Although fog seems like a minor hazard,
it can have significant impacts. The California Highway Patrol (CHP) alone has records of at least four officers
whose deaths were indirectly caused by or exacerbated by dense fog and poor visibility (CHP 2016).
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8.1.4 Heavy Rains, Thunderstorms, and Lightning
Most severe storms in San Mateo County consist of either heavy rains or thunderstorms. Heavy rain, also
known as heavy precipitation, refers to events where the amount of rain exceeds normal levels. The amount
of precipitation needed to qualify an event as heavy rain will vary by location and season. Heavy rain is distinct
from climate change analyses on increasing precipitation. It does not mean that the total amount of
precipitation at a location has increased, just that the rain is occurring in a more intense event. More frequent
heavy rain events, however, can serve as an indicator in changing precipitation levels. Heavy rain is most
frequently measured by tracking frequency of events, analyzing the mean return period (MRP), and measuring
the amount of precipitation in a certain period (most typically inches of rain falling within a 24-hour period)
(EPA 2015).

A thunderstorm is a rain event that includes thunder and lightning. A thunderstorm is classified as “severe”
when it contains one or more of the following: hail with a diameter of three-quarter inch or greater, winds
gusting in excess of 50 knots (57.5 mph), or a tornado. Approximately 10 percent of the 100,000 thunderstorms
that occur nationally every year are classified as severe (National Oceanic and Atmospheric Administration
[NOAA] 2014).

Three factors cause thunderstorms to form: moisture, rising unstable air (air that keeps rising when disturbed),
and a lifting mechanism to provide the disturbance. The sun heats the surface of the earth, which warms the
air above it. If this warm surface air is forced to rise (hills or mountains can cause rising motion, as can the
interaction of warm air and cold air or wet air and dry air) it will continue to rise as long as it weighs less and
stays warmer than the air around it. As the air rises, it transfers heat from the surface of the earth to the upper
levels of the atmosphere (the process of convection). The water vapor it contains begins to cool and it
condenses into a cloud. The cloud eventually grows upward into areas where the temperature is below
freezing. Some of the water vapor turns to ice and some of it turns into water droplets. Both have electrical
charges. Ice particles usually have positive charges, and rain droplets usually have negative charges. When the
charges build up enough, they are discharged in a bolt of lightning, which causes the sound waves we hear as
thunder. Thunderstorms have three stages (see Figure 8-3):

The developing stage of a thunderstorm is marked by a cumulus cloud that is being pushed upward
by a rising column of air (updraft). The cumulus cloud soon looks like a tower (called towering
cumulus) as the updraft continues to develop. There is little to no rain during this stage but
occasional lightning. The developing stage lasts about 10 minutes.
The thunderstorm enters the mature stage when the updraft continues to feed the storm, but
precipitation begins to fall out of the storm, and a downdraft begins (a column of air pushing
downward). When the downdraft and rain-cooled air spread out along the ground, they form a gust
front, or a line of gusty winds. The mature stage is the most likely time for hail, heavy rain, frequent
lightning, strong winds, and tornadoes. The storm occasionally has a black or dark green appearance.
Eventually, a large amount of precipitation is produced and the updraft is overcome by the
downdraft beginning the dissipating stage. At the ground, the gust front moves out a long distance
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from the storm and cuts off the warm moist air that was feeding the thunderstorm. Rainfall
decreases in intensity, but lightning remains a danger.

FFIGURE 8-3. THE THUNDERSTORM LIFE CYCLE

There are four types of thunderstorms:

Single-Cell Thunderstorms—Single-cell thunderstorms usually last 20 to 30 minutes. A true single-
cell storm is rare, because the gust front of one cell often triggers the growth of another. Most
single-cell storms are not usually severe, but a single-cell storm can produce a brief severe weather
event. When this happens, it is called a pulse severe storm.
Multi-Cell Cluster Storm—A multi-cell cluster is the most common type of thunderstorm. The multi-
cell cluster consists of a group of cells, moving as one unit, with each cell in a different phase of the
thunderstorm life cycle. Mature cells are usually found at the center of the cluster and dissipating
cells at the downwind edge. Multi-cell cluster storms can produce moderate-size hail, flash floods,
and weak tornadoes. Each cell in a multi-cell cluster lasts only about 20 minutes; the multi-cell
cluster itself may persist for several hours. This type of storm is usually more intense than a single
cell storm.
Multi-Cell Squall Line—A multi-cell line storm, or squall line, consists of a long line of storms with a
continuous well-developed gust front at the leading edge. The line of storms can be solid, or there
can be gaps and breaks in the line. Squall lines can produce hail up to golf-ball size, heavy rainfall,
and weak tornadoes, but they are best known as the producers of strong downdrafts. Occasionally, a
strong downburst will accelerate a portion of the squall line ahead of the rest of the line. This
produces what is called a bow echo. Bow echoes can develop with isolated cells as well as squall
lines. Bow echoes are easily detected on radar but are difficult to observe visually.
Super-Cell Storm—A super-cell is a highly organized thunderstorm that poses a high threat to life
and property. It is similar to a single-cell storm in that it has one main updraft, but the updraft is
extremely strong, reaching speeds of 150 to 175 miles per hour. Super-cells are rare. The main
characteristic that sets them apart from other thunderstorms is the presence of rotation. The
rotating updraft of a super-cell (called a mesocyclone when visible on radar) helps the super-cell to
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produce extreme weather events, such as giant hail (more than 2 inches in diameter), strong
downbursts of 80 miles an hour or more, and strong to violent tornadoes.

Lightning occurs in all thunderstorms. There are two main types of lightning: intra-cloud lightning and cloud-
to-ground lightning (National Weather Service, 2014). Lightning is an electrical discharge that results from the
buildup of positive and negative charges within a thunderstorm. When the buildup becomes strong enough,
lightning appears as a “bolt.” This flash of light usually occurs within the clouds or between the clouds and the
ground. A bolt of lightning reaches temperatures approaching 50,000 degrees Fahrenheit (ºF) instantaneously.
The rapid heating and cooling of air near the lightning causes thunder. Lightning is a major threat during a
thunderstorm. In the United States, between 75 and 100 Americans are struck and killed by lightning each year.
Lightning also causes forest and brush fires and deaths and injuries to livestock and other animals. According
to the National Lightning Safety Institute, lightning causes more than 26,000 fires in the United States each
year. The institute estimates property damage, increased operating costs, production delays, and lost revenue
from lightning and secondary effects to be in excess of $6 billion per year. Impacts can be direct or indirect.

Ice, snow, and freezing rain storms are not part of the climate pattern in San Mateo County and the Bay Area.
Wintertime temperatures typically range from 45ºF to 60ºF, and there have only been 10 documented
instances of snowfall during a 143-year period. Snow may also occur in trace amounts or at higher elevations.
As noted at the beginning of this section, although ice storms, snow, and freezing rains are a significant natural
hazard, the extremely remote possibility of their occurrence in San Mateo County precludes any further
discussion in this analysis.

8.1.5 Tides and Coastal Erosion
Tides consist of long-period waves moving through the ocean as a result of pressures exerted by the moon and
sun. Tides originate in oceans and move towards the coast. They are more visible as the rise and fall of the sea
level surface closer to the coastline. High tide occurs when the highest part of the wave (the crest) reaches the
location in question, while low tide occurs when the lowest part of the wave (the trough) reaches the location
in question. The tidal range consists of the difference in height between high and low tide. Tides, water levels,
and tidal currents are monitored for a variety of reasons, including their relationship to weather, their impact
on local biology and the environment, their importance to the economy, and their potential impact on new
development, especially as climate change and sea level rise become better understood (NOAA no date [n.d.]).

The County of San Mateo and City of Pacifica have an additional reason to monitor the impacts and effects of
tides along their coastlines. Over time, tides reshape coastlines and alter shoreline morphology, sometimes
resulting in coastal erosion. Particularly in the City of Pacifica, coastal erosion has led to significant and visible
impacts as local cliffs are worn away by the regular motion of the tides. Portions of the City built along the edge
of the cliffs have gradually come closer to being “beachfront” property as the cliffs wear away. In fact, buildings
and infrastructure have fallen into the Pacific Ocean when the cliff and rocks beneath them have crumbled
from erosion. Refer to the Landslide Hazard Profile (Chapter 7) for more details on specific damages and losses
to the City of Pacifica. While storm surge, severe storm events, and coastal flooding exacerbate the
undercutting of the cliffs, it is the regular motion of the tides which present the greatest threat due to tidal
action being a sustained phenomenon. The 1997–1998 El Niño System led to the crest of the Pacifica cliff
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retreating 13 meters (m) landward while the toe of the cliff retreated about 10 m. In contrast, the average
long-term erosion rate for the cliffs in general is roughly 0.2 m per year. Land along the cliff also does not erode
evenly, leading to more difficulties in prediction (U.S. Geological Survey [USGS] 2013). Therefore, while
significant storms should be monitored due to their ability to cause a surge in erosion rates along the Pacifica
cliffs, regular tidal erosion must also be monitored and mitigated to the greatest extent possible.

8.1.6 El Niño Effects on Severe Weather
El Niño is a type of natural climactic event which dramatically illustrates the impact of climate change on the
frequency and intensity of severe storms, geologic hazard events, droughts, and fires. El Niño consists of
oceanic and atmospheric phenomena related to unusually high temperatures on the surface of the eastern
equatorial Pacific Ocean. These conditions occur once every few years and most likely start from a random,
slight reduction in trade winds. Their exacerbation of severe weather is thought to be brought about by the
release of greater amounts of heat in the atmosphere, which comes from an increase in water evaporating
from the ocean (Keller 2008). NOAA operates a network of buoys to measure temperature, currents, and winds
in the equatorial band of the Pacific Ocean. This allows researchers to determine the occurrence and strength
of El Niño events. The strength of an event is determined by the Oceanic Niño Index (ONI), the three-month
running mean of sea surface temperature departures from average in the Niño 3.4 region (NOAA 2015).

The 1997–1998 El Niño event gained national recognition for its contribution to hurricanes, floods, landslides,
droughts, and fires that killed substantial numbers of people and caused billions of dollars in damages.
Australia, Indonesia, and the Americas were particularly impacted by the 1997–1998 El Niño. La Niña is another
type of weather phenomena, and it could be considered the opposite of an El Niño. It leads to cooler Pacific
Ocean waters (Keller 2008). The next noteworthy El Niño event occurred over 2015–2016. The most recent
event gained significant attention, particularly in California, since the State has already been dealing with the
devastating impacts of a long-term drought (NOAA 2015). The 2015–2016 El Niño is currently considered one
of the strongest three on record, going back to 1950. The 2015–2016 ONI values tied with the 1997–1998 event
for severity, but other types of measurements indicate that the 1997–1998 event had greater impact
(Climate.gov 2016).

8.2 Hazard Profile
8.2.1 Past Events
Table 8-1 summarizes past severe weather events in San Mateo County as recorded by NOAA since 1950.
Although 86 events were reported to NOAA, only tornadoes, dense fog, thunderstorms with wind speeds over
50 knots, and windstorms with winds over 50 knots are listed below.
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SECTION 2 - Chapter 8
Severe Weather

8.2.2 Location
Severe weather events have the potential to happen anywhere in San Mateo County. Communities in low-lying
areas next to streams or lakes are more susceptible to flooding. Regions near San Francisco Bay are more likely
to experience fog. Wind events are most damaging to areas that are heavily wooded.

Tornadoes
Tornadoes have been documented in every state in the United States, and on every continent with the
exception of Antarctica. Approximately 1,200 tornadoes occur in the United States each year, with the central
portion of the country experiencing the most. Tornadoes can occur at any time of the year, with peak seasons
at different times for different states (National Severe Storms Laboratory [NSSL] 2015). As noted earlier, the
State of California and San Mateo County have a lower risk for tornados than elsewhere in the country. Tornado
risk within the County is fairly equal across the region; historical tornado events have been documented on
both the bayside and coastal region of the County. Residents near the Pacific Ocean or the San Francisco Bay
(as opposed to the central area of the County) may be at a slightly higher risk for tornados; however, historical
data is not sufficiently exhaustive enough to confirm this potential trend. Tornadoes are usually localized;
however, severe thunderstorms can result in conditions favorable to the formation of numerous or long-lived
tornadoes.

Windstorms
All of San Mateo County is subject to high winds from thunderstorms, tornadoes, and other severe weather
events. According to the FEMA Winds Zones of the United States map (Figure 8-4), San Mateo County is located
in Wind Zone I, where wind speeds can reach up to 130 mph. Figure 8-4 indicates the strength of windstorms
in the United States, and the general location of the most wind activity. This is based on 40 years of tornado
data and 100 years of hurricane data, collected by FEMA.

FFIGURE 8-4.WIND ZONES IN THE UNITED STATES
Source: FEMA 2010 Note: The black oval indicates the approximate location of San Mateo County.
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Fog
The Pacific, Atlantic Canada, and New England coastlines, along with the valleys and hills in the Appalachian
Mountains, are the areas most prone to fog on the North American continent (Keller 2008). San Mateo County,
therefore, is more likely to experience fog than many other parts of the country.

Additionally, the Bay Area, including San Mateo County, has a unique topography that when combined with
the California climate and nearby bay/maritime resources, creates multiple microclimates. Microclimates are
small but distinct climates within a larger area. Temperature differences of as much as 10 to 20ºF can be found
only miles apart in the Bay Area, and those differences can grow significantly from one end of the region to
another. In spring 2001, Half Moon Bay documented temperatures in the 50s while Antioch in Contra Costa
County had temperatures of around 100ºF (SF Gate 2001).

Microclimates are significant in the case of fog events because certain cities in the County may experience fog,
while only a few miles away, clear skies predominate. Western breezes may bring fog from the ocean, but it
will be blocked from passing certain points by mountainous ridges. Even the type of fog in microclimates may
vary; some regions are more prone to experience radiation fog, while others only receive a canopy of high fog.
This is usually based on the proximity of the location to mountains, ridges, fault lines, and water sources, among
other factors.

Heavy Rains, Thunderstorms, and Lightning
The frequency of heavy rain events remained fairly consistent between 1910 and the 1980s; however, it has
risen substantially since then (EPA 2015). Certain locations have noted more significant increases in heavy
precipitation events (including snow) than others. Most notably, the Northeast and Midwest have experienced
the greatest changes, although the Southeast, Great Plains, Northwest, Alaska, and Southwest have also noted
increases (Tompkins 2014). Although San Mateo County experiences heavy rain events, it is at a reduced level
compared to other parts of the country.

Thunderstorms affect relatively small localized areas, rather than large regions like winter storms and extreme
temperature events. Thunderstorms can strike in all regions of the United States; however, they are most
common in the central and southern states. The atmospheric conditions in these regions of the country are
ideal for generating these powerful storms. It is estimated that there are as many as 40,000 thunderstorms
each day worldwide. The most thunderstorms are seen in the southeast United States, with Florida having the
highest incidences (80 to over 100 thunderstorm days each year). San Mateo County can experience an
average of 10 thunderstorm days each year (NWS 2010).

The entire extent of San Mateo County is exposed to some degree of lightning hazard, though exposed points
of high elevation have significantly higher frequency of occurrence. As noted earlier, lightning instances in the
County have only been associated with other storm events and not as a standalone hazard.
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8.2.3 Frequency
Predicting the frequency of severe weather events in a constantly changing climate is a difficult task. The
Planning Area can expect to experience exposure to and adverse impacts from some type of severe weather
event at least annually.

8.2.4 Severity
The most common problems associated with severe storms are immobility and loss of utilities. Fatalities are
uncommon, but can occur. Roads may become impassable due to flooding, downed trees, or a landslide. Power
lines may be downed due to high winds, and services such as water or phone may not be able to operate
without power. Lightning can cause severe damage and injury. Physical damage to homes and facilities can be
caused by wind or flooding.

Windstorms can be a frequent problem in the Planning Area and have been known to cause damage to utilities.
The predicted wind speed given in wind warnings issued by the National Weather Service (NWS) is for a one-
minute average; gusts may be 25 to 30 percent higher. Lower wind speeds typical in the lower valleys are still
high enough to knock down trees and power lines and cause other property damage. Higher elevations in the
County can experience much higher winds under more varied conditions.

Tornadoes are potentially the most dangerous of local storms, but they are not common in the Planning Area.
If a major tornado were to strike within the populated areas of the County, damage could be widespread.
Businesses could be forced to close for an extended period or permanently, fatalities could be high, many
people could be homeless for an extended period, and routine services such as telephone or power could be
disrupted. Buildings may be damaged or destroyed. Because the County has never experienced a tornado more
severe than an EF1, however, such severity is unlikely.

Heavy precipitation, which in the County almost always takes the form of rain, can have significant impacts,
including crop damage, soil erosion, and increased risk of flood. Stormwater runoff from heavy rains can also
impair water quality by washing pollutants into water bodies (EPA 2015). Soil erosion, particularly along the
coast, is a significant concern for San Mateo County, and is further explored in the landslide and flood hazard
profiles. Thunderstorms carry the same risks as heavy precipitation events, and depending on the type of
storm, they can also serve as breeding grounds for tornados, lightning, and heavy winds, increasing risk of
injury and property damage (Keller 2008).

Lightning severity is typically investigated for both property damage and life safety (injuries and fatalities). The
number of reported injuries from lightning is likely to be low, and County infrastructure losses can equate to
up to thousands of dollars each year. The relationship of lighting to wildfire ignitions in the County increases
the significance of this hazard. There are no recorded instances of lightning appearing alone (without a storm)
in San Mateo County, and any lightning damage is likely to be compounded by other storm damage.

8.2.5 Warning Time
Meteorologists can often predict the likelihood of a severe storm or other severe weather event. This can give
several days of warning time. However, meteorologists cannot predict the exact time of onset or severity of
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the storm. Some storms may come on more quickly and have only a few hours of warning time. The San
Francisco Bay Area Weather Forecast Office of the NWS monitors weather stations and issue watches and
warnings when appropriate to alert government agencies and the public of possible or impending weather
events. The watches and warnings are broadcast over NOAA weather radio and are forwarded to the local
media for retransmission using the Emergency Alert System.

8.3 Secondary Hazards
The most significant secondary hazards associated with severe local storms are floods, falling and downed
trees, landslides, and downed power lines. Stormwater from heavy rain can overwhelm both natural and man-
made drainage systems, causing overflow and property destruction. Landslides occur when the soil on slopes
becomes oversaturated and fails. Storms can also exacerbate existing areas of vulnerability, such as increasing
the frequency of erosion and landslide along coastal cliffs in San Mateo County. Fires (both structural and wild),
along with power outages, can occur as a result of lightning strikes.

8.4 Exposure
8.4.1 Population
A lack of data separating severe weather damage from flooding and landslide damage prevented a detailed
analysis for exposure and vulnerability. However, it can be assumed that the entire County is exposed to some
extent to severe weather events. Certain areas are more exposed due to geographic location and localized
weather patterns. Populations living at higher elevations with large stands of trees or power lines may be more
susceptible to wind damage and black out, while populations living in low lying areas are at risk for flooding.

8.4.2 Property
All of the buildings in the Planning Area are considered to be exposed to the severe weather hazard, but
structures in poor condition or in particularly vulnerable locations (located on hilltops or exposed open areas)
may risk the most damage. The frequency and degree of damage will depend on specific locations.

8.4.3 Critical Facilities and Infrastructure
All critical facilities exposed to flooding (see Chapter 6) are also likely exposed to severe weather. Facilities on
higher ground may also be exposed to wind damage or damage from falling trees. The most common problems
associated with severe weather are loss of utilities. Downed power lines can cause blackouts, leaving large
areas isolated. Phone, water and sewer systems may not function. Roads may become impassable from a
secondary hazard such as landslides.

8.4.4 Environment
Severe storm events can drastically affect the physical environment, changing natural landscapes. Natural
habitats such as streams and trees are exposed to the elements during a severe storm and risk major damage
and destruction. Prolonged rains can saturate soils and lead to slope failure. Flooding caused by severe weather
can cause stream channel migration.
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8.5 Vulnerability
There are currently no loss estimation tools with uniform damage functions for severe weather events. This
can be attributed to the variety of impacts that severe weather events generate. Also, the severity of severe
weather events varies by location. Since secondary effects of severe weather events include flooding,
landslides or even wildfires in drier climates, the vulnerability assessments under those hazards can provide
emergency managers a gage of the economic impact of severe weather events.

8.5.1 Population
Vulnerable populations are the elderly, low income, or linguistically isolated populations, people with life-
threatening illnesses, and residents living in areas that are isolated from major roads. Power outages can be
life-threatening to those dependent on electricity for life support. Isolation of these populations is a significant
concern. These populations face isolation and exposure during severe weather events and could suffer more
secondary effects of the hazard.

Nationally, lighting is one of the leading causes of weather-related fatalities (Centers for Disease Control [CDC]
2013). The majority of injuries and deaths associated with lighting strikes occur when people are outdoors;
however, almost one-third of lightning related injuries occur indoors. Males are five times more likely than
females to be struck by lightning, and people between the ages of 15 and 34 account for 41 percent of all
lightning strike victims (CDC 2013).

8.5.2 Property
All property is vulnerable during severe weather events, but structures in poor condition or constructed to low
building code standards risk the most damage. Those in higher elevations and on ridges may be more prone to
wind damage. Those that are located under or near overhead lines or near large trees may be damaged in the
event of a collapse.

Loss estimations for the severe weather hazard are not based on modeling utilizing damage functions, because
no such damage functions have been generated. Instead, loss estimates were developed representing 10
percent, 30 percent and 50 percent of the replacement value of exposed structures. This allows emergency
managers to select a range of potential economic impact based on an estimate of the percent of damage to
the general building stock. Damage in excess of 50 percent is considered to be substantial by most building
codes and typically requires total reconstruction of the structure. Table 8-2 lists the estimates of potential loss
to the general building stock.

TTABLE 8-2. LOSS POTENTIAL FOR SEVEREWEATHER

Total Replacement
Value

Estimated Loss Potential from Severe Weather
10% Damage 30% Damage 50% Damage

Atherton $3,895,740,346 $389,574,035 $1,168,722,104 $1,947,870,173
Belmont $10,308,416,428 $1,030,841,643 $3,092,524,928 $5,154,208,214
Brisbane $4,240,552,559 $424,055,256 $1,272,165,768 $2,120,276,279
Burlingame $21,380,649,949 $2,138,064,995 $6,414,194,985 $10,690,324,975
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TTABLE 8-2. LOSS POTENTIAL FOR SEVEREWEATHER

Total Replacement
Value

Estimated Loss Potential from Severe Weather
10% Damage 30% Damage 50% Damage

Colma $2,326,464,412 $232,646,441 $697,939,324 $1,163,232,206
Daly City $24,938,831,232 $2,493,883,123 $7,481,649,370 $12,469,415,616
East Palo Alto $5,857,698,432 $585,769,843 $1,757,309,529 $2,928,849,216
Foster City $8,218,878,256 $821,887,826 $2,465,663,477 $4,109,439,128
Half Moon Bay $7,849,930,382 $784,993,038 $2,354,979,115 $3,924,965,191
Hillsborough $4,700,710,511 $470,071,051 $1,410,213,153 $2,350,355,256
Menlo Park $18,505,489,077 $1,850,548,908 $5,551,646,723 $9,252,744,538
Millbrae $9,769,920,735 $976,992,074 $2,930,976,221 $4,884,960,368
Pacifica $11,068,838,243 $1,106,883,824 $3,320,651,473 $5,534,419,121
Portola Valley $2,722,951,324 $272,295,132 $816,885,397 $1,361,475,662
Redwood City $36,012,737,585 $3,601,273,759 $10,803,821,276 $18,006,368,793
San Bruno $17,413,414,915 $1,741,341,491 $5,224,024,474 $8,706,707,457
San Carlos $20,194,621,859 $2,019,462,186 $6,058,386,558 $10,097,310,929
San Mateo $43,325,264,111 $4,332,526,411 $12,997,579,233 $21,662,632,056
South San
Francisco $32,013,427,549 $3,201,342,755 $9,604,028,265 $16,006,713,774
Woodside $2,915,455,082 $291,545,508 $874,636,525 $1,457,727,541
Unincorporated $32,208,641,175 $3,220,864,117 $9,662,592,352 $16,104,320,587
Total $319,868,634,162 $31,986,863,416 $95,960,590,250 $159,934,317,080

Note: Values shown are accurate only for comparison among results in this plan. See Section X for a discussion of data
limitations.

8.5.3 Critical Facilities and Infrastructure
Incapacity and loss of roads are the primary transportation failures, most of which are associated with
secondary hazards. Landslides that block roads are caused by heavy prolonged rains. High winds can cause
significant damage to trees and power lines, with obstructing debris blocking roads, incapacitating
transportation, isolating population, and disrupting ingress and egress. Of particular concern are roads
providing access to isolated areas and to the elderly.

Severe windstorms, downed trees, and stormwater can create serious impacts on power and aboveground
communication lines. Loss of electricity and phone connection could result in isolation because some residents
would be unable to call for assistance.

8.5.4 Environment
The vulnerability of the environment to severe weather is the same as the exposure.

8.5.5 Economic Impact
Economic impact will be largely associated with disrupted services as a result of downed debris blocking
transportation infrastructure and potential disruption of energy resources. Prolonged obstruction of major
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routes due to landslides, debris, or floodwaters can disrupt the shipment of goods and other commerce. Large
and prolonged storms can have negative economic impacts for an entire region.

8.6 Future Trends in Development
Many of the impacts associated with severe weather hazards can be addressed through proactive planning and
utilization of best available information in making land use decisions. San Mateo County has and will achieve
this goal through the implementation of its Shared Vision, while its jurisdictions will be able to incorporate
these concerns into their General Plans. The General Plan serves as a long-term policy guide for the physical,
economic, and environmental growth of a city and includes a statement of the community’s vision of its
ultimate physical growth. The County’s Shared Vision shares similar purposes. Implementation of these
guidelines and goals, along with other programs such as Building Code enforcement, public information, and
early warning will help San Mateo County to manage the probable impacts of severe weather hazards as the
County expands and grows.

8.7 Scenario
Impacts of severe weather can be significant, particularly when secondary hazards of flood and landslide occur.
A worst-case event would involve prolonged high winds accompanied by thunderstorms. Such an event would
have both short-term and longer-term effects. Initially, schools and roads would be closed due to power
outages caused by high winds and downed tree obstructions. In more rural areas, some subdivisions could
experience limited ingress and egress. Prolonged rain could produce flooding, overtopped culverts with
ponded water on roads, and landslides on steep slopes. Significant erosion and landslides along the coast may
occur, further increasing the vulnerability of residents living right on the edge of coastal cliffs. Flooding and
landslides could obstruct roads and bridges, isolating residents. Fog after the storm, resulting from the heavy
moisture still in the area, could increase traffic accidents as visibility worsens.

8.8 Issues
Severe local storms are probably the most common widespread hazard. They affect large numbers of people
in the Planning Area when they occur. Severe storms can quickly overwhelm city and county resources. Citizens
should be prepared for these types of storms: family plans should be developed, disaster kits should be put in
homes, workplaces, schools and cars, and every family member should be taught how to shut off household
utilities. Initiating early dismissal from schools and business is an effective mitigation measure and should be
encouraged.

Severe weather cannot be prevented, but measures can be taken to mitigate the effects. Critical infrastructure
and utilities can be hardened to prevent damage during an event. The secondary effect of flooding can be
addressed through decreasing runoff and water velocity. Important issues associated with severe weather in
the San Mateo County Planning Area include the following:

Redundancy of power supply throughout the Planning Area must be evaluated to better understand
what areas may be vulnerable.
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Although primarily thought of as an urban area, the County has a larger physical land mass
containing rural communities and must also consider the needs of these residents (as well as their
possible isolation during storm events).
Public education on dealing with the impacts of severe weather needs to continue to be provided so
that citizens can be better informed and prepared for severe weather events. In particular, fog
should be considered, since fog may be downplayed despite its potential for transportation
accidents.
Debris management (downed trees, etc.) must be addressed, because debris can impact the severity
of severe weather events, requires coordination efforts, and may require additional funding.
The effects of climate change may result in an increase of heavy rain or more intense storm events,
and will likely lead to increased temperatures and changes in overall precipitation amounts.
Older building stock in the Planning Area is built to low code standards or none at all. These
structures could be highly vulnerable to severe winter weather effects.
Urban forest management programs should be evaluated to help reduce impacts from forest-related
damages.
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CChapter 9.
Tsunami

9.1 General Background
A tsunami consists of a series of high-energy waves that radiate outward
like ripples in a pond from an area where a generating event occurs. The
waves arrive at the shore over an extended period.

Tsunamis are typically classified as local or distant. The warning time for
a locally generated tsunamis is minimal, leaving few options except to
seek high ground. They may be accompanied by damage from the
triggering earthquake caused by ground shaking, surface faulting,
liquefaction, or landslides. Distant tsunamis may travel for hours before
they strike a coastline, giving a community a longer chance to implement
evacuation plans.

In the open ocean, a tsunami may be only a few inches or a few feet high,
but it can travel with speeds approaching 500 miles per hour. As a
tsunami enters the shoaling waters near a coastline, its speed diminishes, its wavelength decreases, and its
height increases greatly. The first wave usually is not the largest. Several larger and more destructive waves
often follow the first one. As tsunamis reach the shoreline, they may take the form of a fast-rising tide, a
cresting wave, or a bore (a large, turbulent wall-like wave). The bore phenomenon resembles a step-like change
in the water level that advances rapidly (from 10 to 60 miles per hour).

The configuration of the coastline, the shape of the ocean floor, and the characteristics of advancing waves
play important roles in the destructiveness of the waves. Offshore canyons can focus tsunami wave energy,
and islands can filter the energy. The orientation of the coastline determines whether the waves strike head-
on or are refracted from other parts of the coastline. A wave may be small at one point on a coast and much
larger at other points. Bays, sounds, inlets, rivers, streams, offshore canyons, islands, and flood control
channels may cause various effects that alter the level of damage. It has been estimated, for example, that a
tsunami wave entering a flood control channel could reach a mile or more inland, especially if it enters at high
tide.

The first visible indication of an approaching tsunami may be recession of water (drawdown) caused by the
trough preceding the advancing, large inbound wave crest. Rapid drawdown can create strong currents in
harbor inlets and channels that can severely damage coastal structures through erosive scour around piers and
pilings. As the water’s surface drops, piers can be damaged by boats or ships straining at or breaking their
mooring lines. The vessels can overturn or sink because of the strong currents, collisions with other objects, or
impact with the harbor bottom.

DEFINITIONS

Tsunami—A series of traveling

ocean waves of extremely long
wavelength, usually caused by
displacement of the ocean floor
and typically generated by
seismic or volcanic activity or by
underwater landslides.

Seiches— A standing

wave/oscillation in an enclosed
or partially enclosed body of
water that varies in period from
a few minutes to several hours.
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Conversely, the first indication of a tsunami may be a rise in water level. The advancing tsunami may initially
resemble a strong surge that increases the sea level like the rising tide, but the tsunami surge rises faster and
often does not break as a normal wave. Additionally, this surge of water does not stop at the shoreline and
pushes above normal sea level tidal reach. This phenomenon is called “run-up” (see Figure 9-1).

Even if the run up appears to be small — 3 to 6 feet, for example – the strength of the accompanying surge can
be deadly. Waist-high surges can cause strong currents that float cars, small structures, and other debris. Boats
and debris are often carried inland by the surge and left stranded when the water recedes.

FFIGURE 9-1. RUN-UP DISTANCE AND HEIGHT IN RELATION TO THE DATUM AND SHORELINE
Source: UNESCO, n.d.

The advancing turbulent front will be the most destructive part of the tsunami at some locations. In other
situations, the greatest damage will be caused by the outflow of water back to the sea between crests,
sweeping all before it and undermining roads, buildings, bulkheads, and other structures. This outflow action
can carry enormous amounts of highly damaging debris, resulting in further destruction. Ships and boats,
unless moved away from shore, may be dashed against breakwaters, wharves, and other craft, or be washed
ashore and left grounded after the seawater withdraws.

Typical signs of a tsunami hazard are earthquakes and a sudden and unexpected rise or fall in coastal water.
The large waves are often preceded by coastal flooding and followed by a quick recession of the water.
Tsunamis are difficult to detect in the open ocean because waves are often less than 3 feet high. The tsunami’s
size and speed, as well as the coastal area’s form and depth, affect the impact of a tsunami; wave heights of
50 feet are not uncommon. In general, scientists believe it requires an earthquake of at least a magnitude 7 to
produce a tsunami.
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9.2 Hazard Profile
9.2.1 Past Events
More than 80 tsunamis have been recorded or observed in California, according to state records; however,
many of these events were small and led to little or no damage. All tsunamis from the past century have been
distant, not local. That is, they have all resulted from earthquakes far across the Pacific basin (as opposed to
earthquakes near the American coastline). The most noteworthy tsunamis in California include:

January 26, 1700 (Local Tsunami) – An estimated M-9 earthquake ruptured the entire length of the
Cascadia Subduction Zone, causing tsunami waves up to 50 feet in parts of northern California.
Scientists have reconstructed the event from geologic evidence and oral Native American histories,
as well as Japanese documents describing a tsunami that hit Japan’s coastline that same day.
December 21, 1812 (Local Tsunami) – A tsunami struck the Santa Barbara and Ventura coastlines not
long after an earthquake was felt in the area. The tsunami inundated lowland areas and damaged
local ships. Some debate exists as to whether the tsunami was earthquake-induced or the result of a
submarine landslide triggered by the earthquake.
April 1, 1946 (Distant Tsunami) – An M-8.8 earthquake in the Aleutian Islands generated a tsunami
that caused damage along the coast of California, including flooding more than 1,000 feet inland in
Half Moon Bay.
March 28, 1964 (Distant Tsunami) – An M-9.2 earthquake in Anchorage, Alaska, generated a
tsunami that struck the Pacific Northwest and northern California. Twelve people were killed in
California, and a surge approximately 20-feet high flooded 29 city blocks of Crescent City.
March 11, 2011 (Distant Tsunami) – An M-9.0 earthquake in Tohuku, Japan generated a moderate
tsunami in California. While the tsunami did not cause significant flooding, it did lead to one death
and more than $100 million in damages to 27 harbors statewide. The most significant damage
occurred in Crescent City and Santa Cruz.

While the list above includes only major tsunamis in California, San Mateo County has been struck by minor
tsunamis as well. The table below lists known tsunami events that have struck the County or one of its
jurisdictions since 1859. The California Department of Conservation maintains a list of tsunamis in the state,
including San Francisco or other Bay Area entities. Some tsunamis have struck San Francisco or other parts of
the Bay Area but not San Mateo County; those events were not identified in the list below.
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9.2.2 Location
The earth’s surface is made up of a number of crustal plates that contain large sections of the continents and
ocean basins. These plates may pull apart from, slide past, override, or under-ride (“subduct”) one another.
Plate boundaries coincide with faults that produce earthquakes as stress accumulated from the relative
movement of the plates is relieved. The earthquakes, in turn, may produce displacements of the sea floor that
can set the overlying column of water in motion, initiating a tsunami. However, not all submarine earthquakes
produce tsunamis. It depends on the magnitude of the earthquake and type of faulting that has occurred.

The most active plate boundaries rim the Pacific Ocean and the Caribbean Sea. Consequently, these areas are
where most tsunami activity is expected. Most tsunamis originate in the Pacific “Ring of Fire,” which is the most
active seismic region on earth. An estimated 489 cities in Alaska, California, Hawaii, Oregon, and Washington
are susceptible to tsunamis. As many as 900,000 residents of these cities could be inundated by a 50-foot
tsunami. In addition, millions of tourist that visit these regions each year could be affected by tsunami events
along the Pacific coast.

Tsunamis affecting San Mateo County may be induced by geologic events of local origin or earthquakes at
considerable distances, such as in Alaska or South America. Most tsunamis originate in the Pacific Ocean, where
tsunami waves triggered by seismic activity can travel at up to 500 miles per hour, striking distant coastal areas
in a matter of hours (see Figure 9-22).

FFIGURE 9-2. POTENTIAL TSUNAMI TRAVEL TIMES IN THE PACIFIC OCEAN
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According to a document titled U.S. States and Territories National Tsunami Hazard Assessment: Historical
Record and Sources for Waves—Update, California as a whole is classified as a “Very High” hazard area
according to run-up height, run-up frequency, and qualitative tsunami hazard assessments based on historical
record. Additionally, California has experienced more tsunami-caused fatalities than either Oregon or
Washington, although it is not the state or territory with the highest number of tsunami-caused fatalities in
the country (Dunbar and Weaver 2015).

The California Department of Conservation maintains detailed tsunami inundation maps for San Mateo County
and other parts of the State. Maps for relevant communities are available on their website at:
http://www.conservation.ca.gov/cgs/geologic_hazards/Tsunami/Inundation_Maps/SanMateo. These maps
are generated through computer modeling of the areas most likely to be affected by a tsunami event and serve
as an important preparedness tool. The tsunami hazard areas identified in the mapping are based on a suite of
tsunami sources, both local and distant, and does not, therefore, represent risk from a single sources event.
Tsunami risk areas are shown in Figure 9-3.

FFIGURE 9-3. TSUNAMI RISK AREAS FOR SANMATEO COUNTY
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9.2.3 Frequency
The frequency of tsunamis is related to the frequency of the events that cause them, so it is similar to the
frequency of seismic or volcanic activities or landslides. Generally, four or five tsunamis occur every year in the
Pacific Basin, and those that are most damaging are generated in the Pacific waters off South America rather
than in the northern Pacific.

Based on risk factors for the County and past occurrences, it is highly likely that tsunamis will continue to strike
the coastline in San Mateo County. Tsunami probabilities are tied to earthquake and other geologic events;
however, not all earthquakes or submarine landslides will trigger a tsunami.

9.2.4 Severity
The National Oceanic and Atmospheric Administration (NOAA) issues tsunami warnings in the United States
and has two Tsunami Warning Centers: the West Coast and Alaska Tsunami Warning Center (WC/ATWC)
located in Palmer, Alaska and the Pacific Tsunami Warning Center (PTWC) located in Ewa Beach, Hawaii.
WC/ATWC issues information to all states except Hawaii, U.S. territories in the Caribbean, and Canada. PTWC
is responsible for Hawaii, U.S. territories in the Pacific, and international recipients in the Pacific and Indian
Oceans, and the Caribbean Sea.

The warning centers monitor a worldwide network of seismic and sea level stations, providing the basis for
tsunami warnings, advisories, watches, and information statements. There are four types of tsunami messages
issued by the warning centers and are as follows:

Warnings are initially based solely on seismic data and are issued as quickly as possible indicating
that a significant inundation may occur. They can be cancelled or downgraded to an advisory.
Advisories indicate potential beach and harbor danger caused by strong currents; however,
significant widespread inundation is not expected.
Watches indicate that a potentially dangerous distant event has occurred and the area needs to be
alert for more information (NOAA 2016)

9.2.5 Warning Time
The Pacific Tsunami Warning System evolved from a program initiated in 1946. It is a cooperative effort
involving 26 countries along with numerous seismic stations, water level stations, and information distribution
centers. Both the WC/ATWC and PTWC participate in the warning system, along with the Ewa Beach Center,
which serves as an administrative hub for the Pacific Tsunami Warning System.

The warning system begins to function only when a Pacific basin earthquake of magnitude 6.5 or greater
triggers an earthquake alarm. When this earthquake is registered, the following sequence of actions occurs:

Data are interpolated to identify the epicenter and magnitude of the event.
If the event is magnitude 7.5 or greater and located at sea, a TSUNAMI WATCH is issued.
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Participating tide stations in the earthquake area are requested to monitor their gages. If unusual
tide levels are noted, the tsunami watch is upgraded to a TSUNAMI WARNING.
Tsunami travel times are calculated, and the warning is transmitted to the disseminating agencies
and thus relayed to the public.
The Ewa Beach center will cancel the watch or warning if reports from the stations indicate that no
tsunami was generated or that the tsunami was inconsequential.

This system is not considered effective for communities located close to the tsunami because the first wave
would arrive before the data were processed and analyzed. In this case, strong ground shaking would provide
the first warning of a potential tsunami.

In addition, NOAA, as part of the U.S. National Tsunami Hazard Mitigation Program, implemented the Deep-
ocean Assessment and Reporting of Tsunami (DART) project to ensure detection of tsunamis and to acquire
data critical to real-time forecasts. DART systems consist of an anchored seafloor bottom pressure recorder
(BPR) and a companion moored surface buoy for real-time communications. An acoustic link transmits data
from the BPR on the seafloor to the surface buoy. The surface buoy then delivers data to the national Weather
Service Telecommunications Gateway that then distributes the data in real-time to the Tsunami Warning
Centers. Figure 9-4 depicts the operation of the DART System (NOAA 2011).

FFIGURE 9-4. DART II SYSTEM
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9.3 Secondary Hazards
Floating debris carried by a tsunami can endanger human lives and batter inland structures. Ships moored at
piers and in harbors often are swamped and sunk or are left battered and stranded high on the shore.
Breakwaters and piers collapse, sometimes because of scouring actions that sweep away their foundation
material and sometimes because of the sheer impact of the waves.

Port facilities, naval facilities, fishing fleets, and public utilities are often the backbone of the economy of the
affected areas, and these resources generally receive the most severe damage. Until debris can be cleared,
wharves and piers rebuilt, utilities restored, and fishing fleets reconstituted, communities may find themselves
without fuel, food, and employment. Wherever water transport is a vital means of supply, disruption of coastal
systems caused by tsunamis can have far-reaching economic effects.

Another potential secondary hazard from tsunamis includes seiches. Seiches are standing waves oscillating in
a body of water, and they can form in any enclosed or semi-enclosed body of water, including the San Francisco
Bay. They typically result from strong winds and rapid changes in atmosphere pressure, which push the water
from one end of the enclosure to the other. When the wind stops, the water rebounds to the other side and
then continues to oscillate for hours or days. Tsunamis, earthquakes, and severe storm fronts can also cause
seiches. The destructive potential associated with seiches is exemplified through one from 1844, where a 22-
foot seiche in Lake Erie breached a 14-foot sea wall, killed 78 people, and dammed the ice to the extent that
the Niagara Falls temporarily stopped flowing (NOAA 2015). While seiches are not as common in the San
Francisco Bay as they are in the Great Lakes, bayside communities should still be mindful of this potential
hazard and recommend residents avoid close proximity to the bay for several days after a tsunami.

Run-up is another secondary hazard that should be monitored by bayside and oceanside residents after a
tsunami. Discussed earlier in this profile, the force associated with run-up can move cars, small structures, and
debris, presenting risks to both life safety and property.

9.4 Exposure
The Level 2 (user-defined) HAZUS-MH protocol was used to assess the risk and vulnerability to tsunamis in the
planning area. The model used census data at the block level and State of California tsunami inundation
mapping, which has a level of accuracy acceptable for planning purposes. Where possible, the HAZUS-MH
default data were enhanced using local geographic information system (GIS) data from county, state, and
federal sources. It should be noted that the tsunami mapping used as the basis for this assessment combines
risk from a variety of sources and is not representative of a single scenario event. It is unlikely that all areas
shown as at risk would be inundated from any single tsunami event.

9.4.1 Population
The population living in tsunami hazard areas was estimated using the percent of residential buildings within
the tsunami hazard area for each jurisdiction multiplied by the total estimated population for the jurisdiction.
Using this approach, the estimated resident population living in tsunami hazard areas is 4,282 or less than 1
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percent of the population. The populations that would be most exposed to this type of hazard are those along
beaches, low-lying coastal areas, tidal flats, and stream deltas that empty into ocean-going waters. People
recreating in these areas would also be exposed. Table 9-2 shows the estimated population exposure by
jurisdiction.

TTABLE 9-2. ESTIMATED POPULATION EXPOSURE FOR TSUNAMI HAZARD AREAS

Population Exposed Percent of Population
Atherton 0 0.0%
Belmont 0 0.0%
Brisbane 0 0.0%

Burlingame 4 0.0%
Colma 0 0.0%

Daly City 0 0.0%
East Palo Alto 0 0.0%

Foster City 0 0.0%
Half Moon Bay 908 7.5%
Hillsborough 0 0.0%
Menlo Park 0 0.0%

Millbrae 0 0.0%
Pacifica 2,453 6.4%

Portola Valley 0 0.0%
Redwood City 0 0.0%

San Bruno 0 0.0%
San Carlos 0 0.0%
San Mateo 0 0.0%

South San Francisco 8 0.0%
Woodside 0 0.0%

Unincorporated 908 1.4%
Total 4,282 0.6%

9.4.2 Property

Present Land Use in the Tsunami Hazard Area
Table 6-53 summarizes present land use based on structure type in the tsunami hazard area by jurisdiction.
Spatial analysis concluded that there are 1,469 structures within the hazard areas and that 88 percent of these
structures (1,287) are thought to be residential.
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TTABLE 9-3. STRUCTURE TYPE IN TSUNAMI HAZARD AREASb

Number of Structuresa

Residential Commercial Industrial
Agriculture/
Forestry Religion Government Education Total

Atherton 0 0 0 0 0 0 0 0
Belmont 0 0 0 0 0 0 0 0
Brisbane 0 0 0 0 0 0 0 0
Burlingame 1 2 0 0 0 0 0 3
Colma 0 0 0 0 0 0 0 0
Daly City 0 0 0 0 0 0 0 0
East Palo Alto 0 2 0 0 0 0 0 2
Foster City 0 0 0 0 0 0 0 0
Half Moon Bay 280 2 0 0 0 0 0 282
Hillsborough 0 0 0 0 0 0 0 0
Menlo Park 0 0 0 0 0 0 0 0
Millbrae 0 0 0 0 0 0 0 0
Pacifica 748 43 0 0 0 0 1 792
Portola Valley 0 0 0 0 0 0 0 0
Redwood City 0 3 1 0 0 0 0 4
San Bruno 0 0 0 0 0 0 0 0
San Carlos 0 0 0 0 0 0 0 0
San Mateo 0 1 0 0 0 0 0 1
South San
Francisco

2 3 3 0 0 0 0 8

Woodside 0 0 0 0 0 0 0 0
Unincorporated 256 100 20 0 0 1 0 377
Total 1,287 156 24 0 0 1 1 1,469

a. Structure type assigned to best fit HAZUS occupancy classes based on present use classifications provided by San Mateo
County assessor’s data. Where conflicting information was present in the available data, parcels were assumed to be
improved.

Exposed Value
Table 6-64 summarizes the estimated value of exposed buildings to the tsunami hazard in the planning area.
This methodology estimated $5.7 billion worth of building-and-contents exposed to the tsunami hazard,
representing 1.8 percent of the total replacement value of the planning area.
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TTABLE 9-4. VALUE OF STRUCTURES IN THE TSUNAMI HAZARD AREA

Value Exposed % of Total
Replacement valueStructure Contents Total

Atherton $0 $0 $0 0.0%
Belmont $0 $0 $0 0.0%
Brisbane $0 $0 $0 0.0%
Burlingame $82,504,201 $50,594,412 $133,098,612 0.6%
Colma $0 $0 $0 0.0%
Daly City $0 $0 $0 0.0%
East Palo Alto $18,684,623 $18,684,623 $37,369,245 0.6%
Foster City $0 $0 $0 0.0%
Half Moon Bay $1,458,177,273 $738,037,040 $2,196,214,313 28.0%
Hillsborough $0 $0 $0 0.0%
Menlo Park $0 $0 $0 0.0%
Millbrae $0 $0 $0 0.0%
Pacifica $594,836,756 $485,014,320 $1,079,851,076 9.8%
Portola Valley $0 $0 $0 0.0%
Redwood City $30,428,355 $36,015,938 $66,444,293 0.2%
San Bruno $0 $0 $0 0.0%
San Carlos $0 $0 $0 0.0%
San Mateo $3,814,080 $3,814,080 $7,628,160 0.0%
South San Francisco $281,424,550 $361,756,531 $643,181,081 2.0%
Woodside $0 $0 $0 0.0%
Unincorporated $837,935,571 $772,564,676 $1,610,500,248 5.0%
Total $3,307,805,409 $2,466,481,620 $5,774,287,028 1.8%

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

9.4.3 Critical Facilities
Critical facilities in the tsunami hazard areas are summarized in Table 9-5 Details are provided in the following
sections.

TABLE 9-5. CRITICAL FACILITIES IN TSUNAMI HAZARD AREAS
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Belmont 0 0 0 0 0 0 0 0 0
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TTABLE 9-5. CRITICAL FACILITIES IN TSUNAMI HAZARD AREAS
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Brisbane 0 0 0 0 0 0 0 0 0
Burlingame 0 0 0 0 1 0 0 0 1
Colma 0 0 0 0 0 0 0 0 0
Daly City 0 0 0 0 0 0 0 0 0
East Palo Alto 0 0 0 0 0 0 0 0 0
Foster City 0 0 0 0 1 0 0 0 1
Half Moon Bay 0 0 0 0 0 0 0 0 0
Hillsborough 0 0 0 0 0 0 0 0 0
Menlo Park 0 0 0 0 1 0 0 0 1
Millbrae 0 0 0 0 0 0 0 0 0
Pacifica 0 0 0 8 1 0 0 0 9
Portola Valley 0 0 0 0 0 0 0 0 0
Redwood City 0 0 0 2 5 0 0 0 7
San Bruno 0 0 0 0 0 0 0 0 0
San Carlos 0 0 0 0 0 0 0 0 0
San Mateo 0 0 0 3 2 0 0 0 5
South San Francisco 0 0 0 0 1 2 0 0 3
Woodside 0 0 0 0 0 0 0 0 0
Unincorporated 0 1 0 0 4 0 0 0 5
Total 0 1 0 13 16 2 0 0 32

Hazardous Material Facilities
The planning area includes 2 structures in the tsunami hazard areas that contain hazardous materials.
Containers holding these materials can rupture and leak into the surrounding area during a tsunami event,
having a disastrous effect on the environment as well as residents.

Roads
Roads that are blocked or damaged can prevent access throughout the planning area and can isolate residents
and emergency service providers needing to reach vulnerable populations or to make repairs. Roads are an
important component in the management of tsunami-related emergencies in that they act is the primary
resource for evacuation to higher ground before and during a tsunami event. Roads often act as flood control
facilities in low-depth, low-velocity flood events by acting as levees or berms and diverting or containing flood
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flows. Geospatial analysis indicates the following major roads pass through the tsunami inundation areas and
may be exposed to the tsunami hazard:

State Highway 1
State Highway 92
US Highway 101

This list of roads should not be misinterpreted as possible evacuation routes for tsunami events. Evacuation
routes are identified in emergency response plans.

Bridges
Bridges exposed to tsunami events can be extremely vulnerable because of the forces transmitted by the wave
run-up and by the impact of debris carried by the wave action. Geospatial analysis identified 11 bridges that
would be exposed to the tsunami hazard.

Water/Sewer/Utilities
Water and sewer systems can be affected by the flooding associated with tsunami events. Floodwaters can
back up drainage systems, causing localized flooding. Culverts can be blocked by debris from flood events, also
causing localized urban flooding. Floodwaters can enter drinking water supplies, causing contamination. Sewer
systems can be backed up, causing wastes to spill into homes, neighborhoods, rivers and streams. The forces
of tsunami waves can damage aboveground utilities by knocking down power lines and radio/cellular
communication towers. Power generation facilities can be severely impaired by both the impact of the wave
action and the inundation of floodwaters.

9.5 Vulnerability
9.5.1 Population
The populations most vulnerable to the tsunami hazard are the elderly, disabled, and very young who reside
or recreate near beaches, low-lying coastal areas, tidal flats, and stream or river deltas that empty into ocean-
going waters. In addition, visitors recreating in or around inundation areas would also be vulnerable, as they
may not be as familiar with residents or appropriate responses to a tsunami or ways to reach higher ground.
There would be little warning time in the event of a local tsunami generated in or near San Mateo County or
the Bay Area (as opposed to a Cascadia earthquake-induced tsunami), so more of the population would be
vulnerable. The degree of vulnerability of the population exposed to the tsunami hazard event is based on a
number of factors:

Is there a warning system?
What is the lead time of the warning?
What is the method of warning dissemination?
Will the people evacuate when warned?

Table 9-6 summarizes estimated impacts on persons in the planning area for a tsunami event.
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TTABLE 9-6. ESTIMATED TSUNAMI IMPACT ON PERSONSA

Displaced Personsa
Persons Requiring Short-Term

Shelterb

Atherton 0 0
Belmont 0 0
Brisbane 0 0
Burlingame 0 0
Colma 0 0
Daly City 0 0
East Palo Alto 0 0
Foster City 0 0
Half Moon Bay 231 193
Hillsborough 0 0
Menlo Park 0 0
Millbrae 0 0
Pacifica 1,369 1,307
Portola Valley 0 0
Redwood City 0 0
San Bruno 0 0
San Carlos 0 0
San Mateo 0 0
South San Francisco 4 3
Woodside 0 0
Unincorporated 352 298
Total 1,955 1,800

a. HAZUS-MH results in this table are not intended to be precise estimates of damage after a hazard event. They represent
generalized estimates of damage that may occur as the result of the modeled scenario, based on the available data.

b. Calculated using a census block level, general building stock analysis and adjusted to reflect the estimated population

9.5.2 Property

Structural and Non-Structural Loss
All structures along beaches, low-lying coastal areas, tidal flats, and stream or river deltas would be vulnerable
to a tsunami, especially in an event with little or no warning time. The impact of the waves and the scouring
associated with debris that may be carried in the water could be damaging to structures in the tsunami’s path.
Those that would be most vulnerable are located in the front line of tsunami impact and those that are not
structurally sound.

HAZUS-MH was modified to calculate tsunami losses to structures based on flooding depth and structure type.
It is estimated that there could be more than $879 million of loss from the tsunami hazard in the planning area.
This amount represents 15 percent of the total exposure to the tsunami hazard and less than 1 percent of the
total replacement value for the planning area. The analysis is summarized in Table 9-7.
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TTABLE 9-7. LOSS ESTIMATES FOR TSUNAMI HAZARD

Structures
Impactedb

Estimated Loss Associated with Tsunamia % of Total
Replacement valueStructure Contents Total

Atherton 0 $0 $0 $0 0.0%
Belmont 0 $0 $0 $0 0.0%
Brisbane 0 $0 $0 $0 0.0%
Burlingame 1 $132,028 $660,140 $792,168 0.0%
Colma 0 $0 $0 $0 0.0%
Daly City 0 $0 $0 $0 0.0%
East Palo Alto 0 $0 $0 $0 0.0%
Foster City 0 $0 $0 $0 0.0%
Half Moon Bay 20 $466,803 $207,389 $674,192 0.0%
Hillsborough 0 $0 $0 $0 0.0%
Menlo Park 0 $0 $0 $0 0.0%
Millbrae 0 $0 $0 $0 0.0%
Pacifica 463 $56,672,824 $93,672,876 $150,345,700 1.4%
Portola Valley 0 $0 $0 $0 0.0%
Redwood City 3 $3,152,737 $7,537,518 $10,690,255 0.0%
San Bruno 0 $0 $0 $0 0.0%
San Carlos 0 $0 $0 $0 0.0%
San Mateo 0 $0 $0 $0 0.0%
South San
Francisco 3 $3,178,171 $12,264,155 $15,442,326 0.0%

Woodside 0 $0 $0 $0 0.0%
Unincorporated 296 $231,448,972 $470,097,426 $701,546,399 2.2%
Total 786 $295,051,535 $584,439,504 $879,491,040 0.3%

a. The hazard risk areas are derived from several potential source events. It is not likely that all areas would be inundated by
any single tsunami event.

b. Impacted structures are those structures with finished floor elevations below the tsunami water surface elevation. These
structures are the most likely to receive significant damage in a tsunami event

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

Tsunami-Caused Debris
The HAZUS-MH analysis estimated the amount of tsunami-caused debris in the planning area for the tsunami
hazard, as summarized in Table 9-8.
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TTABLE 9-8. ESTIMATED TSUNAMI-CAUSED DEBRISA

Debris to Be Removed (tons)b Estimated Number of Truckloads c

Atherton 0 0
Belmont 0 0
Brisbane 0 0
Burlingame 0 0
Colma 0 0
Daly City 1,066 43
East Palo Alto 205 8
Foster City 59 2
Half Moon Bay 57,598 2,304
Hillsborough 0 0
Menlo Park 0 0
Millbrae 0 0
Pacifica 15,544 622
Portola Valley 0 0
Redwood City 3,189 128
San Bruno 0 0
San Carlos 0 0
San Mateo 85 3
South San Francisco 1,227 49
Woodside 0 0
Unincorporated 134,061 5,362
Total 213,033 8,521

a. The hazard risk areas are derived from several potential source events. It is not likely that all areas would be inundated by
any single tsunami event.

b. Debris generation estimates were based on updated general building stock dataset at a Census Block analysis level.
c. HAZUS-MH assumes 25 tons/trucks
Note: Values shown are accurate only for comparison among results in this plan. See Section Section 2, Chapter 1 for a

discussion of data limitations.

9.5.3 Critical Facilities
HAZUS-MH was used to estimate potential tsunami damage to critical facilities exposed to the tsunami hazard.
Using depth/damage function curves to estimate the percent of damage to the building and contents of critical
facilities, HAZUS-MH correlates these estimates into an estimate of functional down-time (the estimated time
it will take to restore a facility to 100 percent of its functionality). This estimate helps to gauge how long the
usage of facilities deemed critical to response and recovery would be limited in the planning area. The HAZUS
critical facility results are shown in Table 9-Error! Reference source not found.9. On average, critical facilities
would receive 3.71 percent damage to the structure and 0 percent damage to the contents.
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TTABLE 9-9. ESTIMATED DAMAGE TO CRITICAL FACILITIES AND INFRASTRUCTURE FROM THE TSUNAMI HAZARDA

Number of Facilities
Affected

Average % of Total Value Damaged Days to 100%
FunctionalityBuilding Content

Medical and Health Services 0 N/A N/A N/A
Emergency Services 1 0.0 0.0 480
Government 0 N/A N/A N/A
Utilities 13 0.0 N/A N/A
Transportation Infrastructure 16 1.31 N/A N/A
Hazardous Materials 2 16.33 N/A N/A
Community Economic Facilities 0 N/A N/A N/A
Other Assets 0 N/A N/A N/A
Total 32 3.71 0.0 480

a. The hazard risk areas are derived from several potential source events. It is not likely that all areas would be inundated by
any single tsunami event.

9.5.4 Environment
The environment vulnerable to the tsunami hazard is the same as the environment exposed to the hazard. A
tsunami event has the potential to alter the shoreline, depending on the force of the run-up. In addition to
these changes, vegetation and wildlife habitats may be damaged or destroyed, and soil and sediment runoff
will accumulate downslope, potentially blocking waterways and roadways and impairing the quality of streams
and other water bodies.

Most environmental and ecological impacts from tsunamis derive from direct damage from the waves, which
can physically remove vegetation and wildlife, increase sediment load, and smother vegetation that isn’t
physically carried away. While not a concern in San Mateo County, tsunami destruction of coral reefs can be a
concern. The specific physical damage from waves frequently depends on the local topography and hydrology.

Other environmental impacts from tsunamis include chemical changes from saltwater intruding into
freshwater sources; eutrophication (enrichment) of water from increased runoff; raw sewage; and
decomposition of vegetation, wildlife, rotting property (boats or buildings) and unrecovered remains. Non-
biodegradable waste, such as plastics, can also lead to a buildup in marine debris, and toxic wastes, if previously
inadequately stored, may be released into the environment. Lastly, exotic wildlife may be introduced or may
escape into the local ecosystem.

9.5.5 Economic Impact
Economic impact will be largely associated with the location where the tsunami occurred. In such areas,
commercial buildings may be destroyed or severely damaged, disrupting associated services.
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9.7 Scenario
A tsunami in San Mateo County can be generated by either a nearby or distant earthquake or a submarine
landslide. The worst-case scenario involves a local tsunami generated by an earthquake in the Cascadia
subduction zone or by an earthquake or earthquake-induced landslide along the San Andreas Fault. A professor
at the University of California Santa Cruz has developed a projection where the incoming waves of such a
tsunami (in this case, originating from an earthquake in the Cascadia subduction zone) are more than 16 feet.
In these simulations, the tsunami would flood outlying and low-lying portions of the Bay Area, spreading out
through San Francisco Bay. Significant flooding, property damage, and potential injuries and fatalities would
result. Such a tsunami would probably be very damaging, although its travel time should ensure residents
would have several hours to prepare and follow local evacuation guides. Additionally, while a worst-case
scenario, experts agree that it has an extremely low probability of occurrence (Varner 2015).

The most likely tsunami event to strike San Mateo County would be a distant earthquake near Alaska or Chile
generating a tsunami with wave heights of 1 to 2 meters reaching Half Moon Bay or Pacifica.

9.8 Issues
The planning team has identified the following issues related to the tsunami hazard for the planning area:

Hazard Identification—To truly measure and evaluate the probable impacts of tsunamis on planning,
hazard mapping based on probabilistic scenarios must continue to be updated regularly. The science
and technology in this field are emerging. Accurate probabilistic tsunami mapping will need to be a
key component for tsunami hazard mitigation programs to be effective.
Building Code Revisions—Present building codes and guidelines do not adequately address the
impacts of tsunamis on structures. Planning partners, especially the Cities of Half Moon Bay and
Pacifica, should review their building code and consider requirements for tsunami-resistant
construction standards in vulnerable areas.
Enhancement of Current Capabilities—As tsunami warning technologies evolve, the tsunami
warning capability within the planning area will need to be enhanced to provide the highest degree
of warning.
Vulnerable Populations Planning—Special attention will need to be focused on the vulnerable
communities in the tsunami zone and on hazard mitigation through public education, outreach, and
warning capabilities. This issue may be especially important for visitors to San Mateo County.
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CChapter 10.
Wildfire

10.1 General Background
A wildfire is any uncontrolled fire occurring on
undeveloped land that requires fire suppression. Wildfires
can be ignited by lightning or by human activity such as
smoking, campfires, equipment use, and arson.

Fire hazards present a considerable risk to vegetation and
wildlife habitats throughout San Mateo County. Short-
term loss caused by a wildfire can include destruction of
timber, wildlife habitat, scenic vistas, and watersheds.
Long-term effects include smaller timber harvests,
reduced access to affected recreational areas, and
destruction of cultural and economic resources and
community infrastructure. Vulnerability to flooding
increases through destruction of watersheds. The
potential for significant damage to life and property exists
in areas designated as wildland-urban interface (WUI)
areas, where development is adjacent to densely
vegetated areas.

10.1.1 Local Conditions Related to
Wildfire

Because natural vegetation and dry-farmed grain areas
are extremely flammable during late summer and fall,
wildfire is a serious hazard in undeveloped areas and on
large lot home sites with extensive areas of un-irrigated
vegetation. Grassland fires are easily ignited, particularly
in dry seasons. These fires are relatively easily controlled
if they can be reached by fire equipment; the burned
slopes, however, are highly subject to erosion and
gullying.

While brush-lands are naturally adapted to frequent light
fires, fire protection in recent decades has resulted in
heavy fuel accumulation on the ground. Brush fires,
particularly near the end of the dry season, tend to burn fast and very hot, threatening homes and leading to

DEFINITIONS

Conflagration—A fire that grows beyond its

original source area to engulf adjoining regions.
Wind, extremely dry or hazardous weather
conditions, excessive fuel buildup, and explosions
are usually the elements behind a wildfire
conflagration.

Firestorm—A fire that expands to cover a large

area, often more than a square mile. A firestorm
usually occurs when many individual fires grow
together into one. The area involved becomes so
hot that all combustible materials ignite, even if
they are not exposed to direct flame.
Temperatures may exceed 1,000°C. Superheated
air and hot gases of combustion rise over the fire
zone, drawing surface winds in from all sides,
often at velocities approaching 50 miles per hour.
Although firestorms seldom spread because of
the inward direction of the winds, once started,
there is no known way of stopping them. Within
the area of the fire, lethal concentrations of
carbon monoxide are present; combined with the
intense heat, this combination poses a serious life
threat to responding fire forces. In very large
events, the rising column of heated air and
combustion gases carries enough soot and
particulate matter into the upper atmosphere to
cause cloud nucleation, creating a locally intense
thunderstorm and the hazard of lightning strikes.

Interface Area—An area susceptible to wildfires

and where wildland vegetation and urban or
suburban development occur together. An
example would be smaller urban areas and
dispersed rural housing in forested areas.

Wildfire—Fires that result in uncontrolled

destruction of forests, brush, field crops,
grasslands, and real and personal property in
non-urban areas. Because of their distance from
firefighting resources, they can be difficult to
contain and can cause a great deal of destruction.
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serious destruction of vegetative cover. A brush fire that spreads to a woodland can generate a destructive hot
crown fire. No suitable management technique of moderate cost has been devised to reduce the risk of brush
fires.

Peat fires represent a special hazard in that, once ignited, they are extremely difficult to extinguish. In some
instances, islands have been flooded to extinguish peat fires. Any area lying landward of the mean high water
line may be peaty because of the marshy origin of the soil.

10.1.2 Wildland-Urban Interface (WUI) and Structure Fires
WUI fires occur where combustible vegetation meets combustible structures, combining the hazards
associated with wildfires and structure fires. These types of fires have increased dramatically in the last two
decades as more and more people move to rural areas. Between 1970 and 1980, the rural population of the
United States increased 23.4 percent, more than twice the gain of 11.4 percent for the nation as a whole. The
hazard is bi-directional: wildfires can burn homes, and home fires can burn into wildlands, making this type of
fire an important consideration in wildfire management.

WUI fires are increasing as more vacation homes are built and improved transportation systems allow more
people to live outside city centers. The longer response times for these out-of-the-way locations gives the fire
more time to burn out of control, making these fires difficult to fight. Most firefighters are trained to fight
either wildfires or structure fires. WUI fires require both skills, and it is difficult to balance the two. When a
WUI fire breaks out, the threat of extreme property and casualty losses often forces firefighters to focus their
efforts on protecting homes and structures, sometimes at the expense of protecting wildland resources or
working to slow the fire itself.

Structure fires are not typically considered an emergency, except when the fire can spread to adjoining
structures. Older structures are often more vulnerable to fire (both where the structure fire starts first and
where it is a secondary hazard event tied to a wildfire), because the older structures do not conform to modern
building and fire codes and do not contain fire detection devices. These structures are also prone to faulty
electrical, heating, and other utility systems because of their age and lack of proper maintenance. Many of
these older structures were constructed close together, enabling fire to spread rapidly from one to another.
These existing vulnerabilities can facilitate the spread of a wildfire to structures, or vice versa, as the structures
are already more likely to catch fire. Additionally, it is likely that other defensive measures, such as fire-resistant
vegetation and defensible space, are not in place, increasing the probability that structural fires for older
buildings will spread to local vegetation and surrounding wildlands.

In contrast, newer residential structures are not as vulnerable to fire as are older structures. These structures
include fire-resistant features that conform to modern fire and building codes, as well as fire detection or
extinguishing systems. The likelihood that a major structural fire will expand into a wildland fire before it can
be brought under control is therefore significantly reduced. Similarly, wildfires will be less able to burn these
buildings because of the preventative measures in place.

The storage and use of hazardous materials by commercial and industrial occupancies not only increase the
risk of fire but also pose a threat to firefighters and the community if they should become involved in a fire.
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Certain materials have been designated by the National Fire Protection Academy (NFPA) as flammable and
combustible, such as propane or petroleum; if a wildfire infects a building or container with these materials, it
would greatly exacerbate the severity and damage associated with the fire. Toxic chemicals could present
public health hazards if a wildfire reaches an industrial sector or building, releasing to toxic fumes as clouds of
smoke. In addition to the health concerns and impact to the community, hazardous materials-associated fires
(whether initiated by a wildfire or as a structural fire that has spread into the wildland) can also introduce
toxins and increase the damage to the local environment, destroying or altering important habitats.

Property owners of structures within the WUI can take preventative measures to reduce the risk of a wildfire
creating a secondary structural fire. Fire-resistant plants, implementing 100-feet of defensible space, and
additional hardening the property are some of protective measures recommended by the California
Department of Forestry and Fire Protection (CAL FIRE) (CAL FIRE 2016).

10.1.3 Wildfire Protection Responsibility in California
Hundreds of agencies have fire protection responsibility for wildland and WUI fires in California. Local,
state, tribal, and federal organizations have primary legal (and financial) responsibility for wildfire protection.
In many instances, two fire organizations have dual primary responsibility on the same parcel of land —one
for wildfire protection, and the other for structural or “improvement” fire protection. According to the
2013 California State Hazard Mitigation Plan, this layering of responsibility and resulting dual policies, rules,
practices, and legal ordinances can cause conflict or confusion. To address wildfire jurisdictional
responsibilities, the California state legislature in 1981 adopted Public Resource Code Section 4291.5 and
Health and Safety Code Section 13108.5 establishing the following responsibility areas:

Federal Responsibility Areas (FRAs)—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)—SRAs are lands in California where CAL FIRE has legal and
financial responsibility for wildfire protection and where CAL FIRE administers fire hazard
classifications and building standard regulations. SRAs are defined as lands that meet the following
criteria:
Are county unincorporated areas
Are not federally owned
Have wildland vegetation cover rather than agricultural or ornamental plants
Have watershed or range/forage value
Have housing densities not exceeding three units per acre.
Where SRAs contain built environment or development, the responsibility for fire protection of
those improvements (non-wildland) is that of a local government agency.
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Local Responsibility Areas (LRAs)—LRAs include land in cities, cultivated agriculture lands, and
non-flammable areas in unincorporated areas, and 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, or by CAL FIRE under contract to local governments. Four fire districts are participating
in the San Mateo County Hazard Mitigation Plan (HMP) Update; they include Belmont Fire Protection
District, Colma Fire Protection District, San Mateo County Fire Department, and Woodside Fire
Protection District. LRAs may include flammable vegetation and WUI areas where the financial
and jurisdictional responsibility for improvement and wildfire protection is that of a local
government agency.

SRAs were originally mapped in 1985, while LRAs were originally mapped in 1996. During that time, many local
governments made similar designations under their own authority. CAL FIRE recognized the need to remap
both SRAs and LRAs with more recent data and technology to create more accurate zone designations. Updated
SRA maps were released in May 2011 and again in August 2012. SRA and LRA maps, released in November 2007
and December 2008, are available at the county level for San Mateo County on CAL FIRE’s Fire and Resource
Assessment Program (FRAP) website.

FRAP not only contains maps showing high hazard fire zones in SRA and LRA, it offers a multitude of fire
management prevention and planning tools. Other maps and geographic information system (GIS) information
include bioregions, fire management environments, fire perimeters, fire threat, fuel rank, surface fuels, land
cover, watersheds, historical and anticipated development, and more. FRAP also conducts a periodic
assessment on state forests and rangelands to determine the amount and extent of these resources, analyze
their conditions, and identify alternative management and policy guidelines. The assessment also enhances
inter-agency collaboration between state and federal agencies on forest and rangeland resources. The 2015
assessment is still in production and not available on line; however, the 2010 and 2003 assessment can both
be accessed through the FRAP website (http://frap.fire.ca.gov/assessment/).

Additionally, SB 1241 (adopted in fall 2012) requires local governments to update the safety elements in their
general plan to recognize wildfire risks in SRAs and Very High Fire Hazard Severity Zones to enhance
inter-agency coordination. SB 1241 correlates strongly with AB 2140, which requires local jurisdictions to adopt
a federally approved HMP through reference in the safety element of their general plan. This bill also notes the
requirement for the safety element to include information and policies on unreasonable risk from potential
hazards, including fire. These bills are both designed to encourage integration intra-jurisdictionally and inter-
jurisdictionally to enhance mitigation and prevention efforts. Information from a city or town’s safety element
should be considered with the development of an HMP, response procedures, evacuation planning, and long-
term development.
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10.2 Hazard Profile
The 2013 California State Hazard Mitigation Plan provides the following description of wildfire hazard and
risk:

“The diversity of WUI settings and disagreement about alternative mitigation
strategies has 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” (California 2013).

10.2.1 Past Events
Fire is a normal part of most forest and range ecosystems in temperate regions of the world. Fires historically
burn on a fairly regular cycle, recycling carbon and nutrients stored in the ecosystem and strongly affecting the
species within the ecosystem. Annual acreage consumed by wildfires in the lower 48 states dropped from
about 40 to 50 million acres per year in the 1930s to under 5 million acres by 1970. A western Washington
study estimated that modern wildfires consume only about a tenth of the biomass each year that prehistoric
fires burned.

While San Mateo County has a prolific fire history, few of its fires have caused sufficient damage to trigger
a state or federal disaster declaration. According to the 2013 California State Hazard Mitigation Plan, San
Mateo County has been included in two state or federal declared fire emergencies between 1950 and
December 2012. Specifics on which fire emergencies were not available through either the state HMP or the
Federal Emergency Management Agency’s (FEMA’s) disaster list.

CAL FIRE maintains statistics on historical wildfire activity through its annual reporting (Redbooks). Wildfire
statistics include state and county information, cause and size, acres burned, and dollar damage, among other
details. The table below shows the wildfire activity for San Mateo County between 2000 and 2013, the most
recent annual report available. CAL FIRE has Redbooks available for every year back through 1942. Although
fire statistics are available for 2014, 2014, and 2016, a breakdown at the county level is not yet available.
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TTABLE 10-1. CAL FIREWILDFIRE ACTIVITY STATISTICS FOR SANMATEO COUNTY
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2013 19 1 1 0 1 1 0 4 0 0 0 8 3
2012 15 2 2 0 2 1 2 3 0 0 0 3 0
2011 10 0 0 0 2 0 5 0 0 0 0 3 0
2010 15 0 0 0 1 0 5 2 0 0 1 6 0
2009 13 1 0 1 1 0 2 0 0 0 0 7 1
2008 21 0 0 1 3 0 5 1 0 0 1 9 1
2007 18 1 0 1 3 0 11 0 0 0 0 1 1
2006 12 0 0 0 3 0 1 0 0 0 0 5 3
2005 13 0 0 1 8 1 0 1 0 0 0 2 0
2004 28 0 2 1 10 0 0 2 0 0 0 7 6
2003 23 0 5 1 2 0 5 1 0 0 1 5 3
2002 40 2 1 3 8 0 2 1 0 0 1 11 11
2001 42 1 4 4 11 4 6 2 1 0 1 3 5
2000 28 0 2 1 9 0 2 4 0 0 0 7 3
Total 297 8 17 14 64 7 46 21 1 0 5 77 37

Note: Wildfire causes tracked by CAL FIRE include natural, human, and technological. More detailed information is available in
each applicable Redbook. For instance, power line-caused fires may be a result of animals or vegetation disrupting or
connecting with a power line, sparking a fire. They may also be the result of a technological issue or line down (causes not
listed but could include storm events).

10.2.2 Location
CAL FIRE maps areas of significant fire hazards based on factors such as the following:

Fuel—Fuel may include living and dead vegetation on the ground, along the surface as brush and
small trees, and above the ground in tree canopies. Lighter fuels such as grasses, leaves, and
needles quickly expel moisture and burn rapidly, while heavier fuels such as tree branches, logs, and
trunks take longer to warm and ignite. Trees killed or defoliated by forest insects and diseases are
more susceptible to wildfire.
Weather—Relevant weather conditions include temperature, relative humidity, wind speed and
direction, cloud cover, precipitation amount and duration, and the stability of the atmosphere. Of
particular importance for wildfire activity are wind and thunderstorms:
Strong, dry winds produce extreme fire conditions. Such winds generally reach peak velocities
during the night and early morning hours.
The thunderstorm season typically begins in June with wet storms and turns dry with little or no
precipitation reaching the ground as the season progresses into July and August.
Terrain—Topography includes slope and elevation. The topography of a region influences the
amount and moisture of fuel; the impact of weather conditions such as temperature and wind;
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potential barriers to fire spread, such as highways and lakes; and elevation and slope of land forms
(fire spreads more easily uphill than downhill).

A fire hazard severity scale has been devised taking these factors into consideration that characterizes zones
by the number of days of moderate, high and extreme fire hazard. These zones, referred to as Fire Hazard
Severity Zones (FHSZ), define the application of various mitigation strategies to reduce risk associated

with wildfires.

Figure 10-1 shows the Very High Fire Hazard Severity Zone (VHFHSZ) and other severity zones for LRA and SRA
for San Mateo County. These maps are the basis for this wildfire risk assessment. City-level VHFHSZ maps are
also available on CAL FIRE’s website for Belmont, Half Moon Bay, Hillsborough, Portola Valley, Redwood City,
San Carlos, San Mateo, and Woodside.
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FFIGURE 10-1.WILDFIRE SEVERITY IN SANMATEO COUNTY

The FHSZ model is built from existing data and hazard constructs developed by CAL FIRE’s Fire and Resource
Assessment Program. The model refines the zones to characterize fire exposure mechanisms that cause
ignitions to structures. The model characterizes potential fire behavior for vegetation fuels, which are by
nature dynamic. Since model results are used to identify permanent engineering mitigations for structures, it
is desirable that the model reflect changes in fire behavior over the length of time a structure is likely to
be in place. Significant land-use changes need to be accommodated through period maintenance routines.

The model output of fire probability also is based on frequency of fire weather, ignition patterns, expected rate-
of spread, and fire history. It also accounts for flying ember production and hazards based on the area of
influence where embers are likely to land and cause ignitions. Embers are the principal driver of hazard in
densely developed areas. A related concern in built-out areas is the relative density of vegetative fuels that can
serve as sites for new spot fires within the urban core and spread to adjacent structures.
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The geography, weather patterns, and vegetation in the Bay Area provide ideal conditions for recurring
wildfires. Especially vulnerable are the SRA between Shelter Cove, Moss Beach, Half Moon Bay, Sky Londa,
and Crystal Springs Lake. The southern half of the County is mostly rated as moderate or high, with some very
high sections, including in La Honda. LRA rated as very high include land immediately west of Crystal Springs
Lake, land near Woodside and Sky Londa, and land about halfway between Half Moon Bay and Moss Beach.
Very high LRA are adjacent to very high risk SRA.

10.2.3 Frequency
Based on risk factors for the County and past occurrences, it is highly likely that wildfires will continue to occur
in San Mateo County. Wildfires are influenced by both weather and human activities. Based on its history of
past events, San Mateo County has a high chance of a wildfire in any given year. The most common causes of
wildfires, based on past events, will be “undetermined,” equipment use, miscellaneous, and power line/electric
power.

10.2.4 Severity
Potential losses from wildfire include human life, structures and other improvements, and natural resources.
Although no major noteworthy fires were listed in San Mateo County, a 2008 fire in neighboring Santa Clara
County provides an example for how quickly a wildfire can turn destructive. In May 2008, a wildfire burned 10
homes, threatened an additional 50 homes, and spread across 3,000 acres in northern California. The wildfire
began in Santa Clara County and moved south toward Santa Cruz County. It was fueled by dry brush and caused
the evacuation of 190 people. At least 149 firefighters were needed to manage the blaze (CNN 2008).

CAL FIRE tracks the deadliest, largest, and most destructive wildfires that have occurred in the state, with the
lists last updated in late January 2016. San Mateo County is not included in any of these lists; however,
neighboring Alameda County is on these lists. While San Mateo County does not share contiguous wildlands
with Alameda County, this fire demonstrates a worst-case scenario fire that could occur in counties in the Bay
Area. The October 1991 Oakland/Berkeley Hills “Tunnel Fire” is listed as the most damaging fire and the second
most deadly fire to occur in California. This WUI fire resulted in 25 lives lost, including a fire battalion chief
and an Oakland police officer, 148 people injured, and 2,900 structures destroyed. The blaze started from a
grass fire in the Berkeley Hills and burned 1,600 acres. The estimated private property loss was $1.7 billion at
the time, according to the Insurance Information Institute. The only other relatively local fire to make one of
CAL FIRE’s top 20 lists is a September 1923 fire, also in Alameda County. This fire broke out as a result of
powerlines in the City of Berkeley, burning 130, damaging 548 structures, but causing no deaths. It is ranked
as the 11th most damaging fire in state history.

Given the immediate response times to reported fires, the likelihood of injuries and casualties is minimal.
Smoke and air pollution from wildfires can be a health hazard, especially for sensitive populations,
including children, the elderly, and those with respiratory and cardiovascular diseases. Wildfire may also
threaten the health and safety of those fighting the fires. First responders are exposed to the dangers from
the initial incident and after-effects from smoke inhalation and heat stroke. In addition, wildfire can lead to
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ancillary impacts such as landslides in steep ravine areas and flooding caused by the impacts of silt in local
watersheds.

10.2.5 Warning Time
Wildfires are often caused by humans, intentionally or accidentally. There is no way to predict when one might
break out. Since fireworks often cause brush fires, extra diligence is warranted around the Fourth of July, when
the use of fireworks is highest. Dry seasons and droughts are factors that greatly increase the likelihood of
fire, which has led to increased concern on fire management for the last several years in the County and state.
Dry lightning may trigger wildfires. Severe weather can be predicted, so special attention can be paid during
weather events that may include lightning. Reliable National Weather Service lightning warnings are available
on average 24 to 48 hours before a significant electrical storm.

If a fire breaks out and spread rapidly, residents may need to evacuate within days or hours. A fire’s peak
burning period generally is between 1 p.m. and 6 p.m. Once a fire has started, fire alerting is reasonably
rapid in most cases. The rapid spread of cellular and two-way radio communications in recent years has further
contributed to a significant improvement in warning time.

10.2.6 SECONDARYHAZARDS
Wildfires can generate a range of secondary effects, which in some cases may cause more widespread and
prolonged damage than the fire itself. Fires can cause direct economic losses in the reduction of harvestable
timber and indirect economic losses in reduced tourism. Wildfires contaminate reservoirs, destroy transmission
lines, and contribute to flooding. They strip slopes of vegetation, exposing them to greater amounts of runoff,
in turning weakening soils and causing failures on slopes. Major landslides can occur several years after a
wildfire. Most wildfires burn hot and for long durations that can bake soils, especially those high in clay
content, thus increasing the imperviousness of the ground, increasing the runoff generated by storm events,
thus enhancing the chance of flooding.

10.2.7 EXPOSURE

Population
Exposed population for the wildfire risk areas (very high, high, and moderate fire severity zones) was estimated
using the percentage of residential structures exposed multiplied by the estimated population for each
jurisdiction. The results are shown in Table 10-2. Approximately 5 percent of the total County population lives
in areas identified as very high severity zones, less than 1 percent of the total population lives in areas identified
as high severity zones, and less than 1 percent of the population lives in moderate severity zones. In total, 5.8
percent of the County’s population lives in a wildfire risk area.

In addition to the populations living in wildfire risk areas, people working or recreating in resource lands, such
as hikers, are exposed to the wildfire risk. Firefighting crews are exposed as they work to combat fires and to
protect property. All county residents are potentially exposed to the health-related impacts of reduced air
quality from wildland fires.
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TTABLE 10-2. POPULATIONWITHINWILDLAND FIRE SEVERITY ZONES

Very High High Moderate

Buildings

Population

Buildings

Population

Buildings

Population

Number
% of
Total Number

% of
Total Number

% of
Total

Atherton 0 0 0.0% 0 0 0.0% 0 0 0.0%
Belmont 1,098 3,915 14.6% 0 0 0.0% 0 0 0.0%
Brisbane 0 0 0.0% 0 0 0.0% 1 0 0.0%
Burlingame 0 0 0.0% 0 0 0.0% 0 0 0.0%
Colma 0 0 0.0% 0 0 0.0% 0 0 0.0%
Daly City 0 0 0.0% 0 0 0.0% 0 0 0.0%
East Palo Alto 0 0 0.0% 0 0 0.0% 0 0 0.0%
Foster City 0 0 0.0% 0 0 0.0% 0 0 0.0%
Half Moon Bay 12 26 0.2% 0 0 0.0% 0 0 0.0%
Hillsborough 1,270 3,701 32.4% 0 0 0.0% 0 0 0.0%
Menlo Park 0 0 0.0% 0 0 0.0% 0 0 0.0%
Millbrae 0 0 0.0% 0 0 0.0% 0 0 0.0%
Pacifica 0 0 0.0% 0 0 0.0% 0 0 0.0%
Portola Valley 145 412 9.1% 0 0 0.0% 0 0 0.0%
Redwood City 1,174 4,877 6.0% 0 0 0.0% 0 0 0.0%
San Bruno 0 0 0.0% 0 0 0.0% 0 0 0.0%
San Carlos 2,451 7,233 24.6% 0 0 0.0% 0 0 0.0%
San Mateo 552 1,987 2.0% 0 0 0.0% 0 0 0.0%
South San Francisco 0 0 0.0% 0 0 0.0% 0 0 0.0%
Woodside 700 1,916 34.6% 0 0 0.0% 0 0 0.0%
Unincorporated 4,404 15,130 23.4% 1,511 4,548 7.0% 741 1,987 3.1%
Total 11,806 39,197 5.2% 1,511 4,548 0.6% 742 1,987 0.3%

Property and Present Land Use
Table 10-3 and Table 10-4 show the number of structures in the planning area that are located in the fire hazard
severity zones and their values. Approximately 4 percent of the total replacement value of the County is
located in areas identified as very high severity zones, 1.4 percent of the total replacement value is located in
areas identified as high severity zones, and less than 1 percent of the total replacement value is located in
moderate severity zones. In total, 6.3 percent of the County’s total replacement value is located in a wildfire
risk area.

Table 10-5 shows the type of structures in wildfire risk areas in the County. The vast majority of these structures
(83 percent) are located in the very high risk zone, 11 percent are located in high severity risk zones, and 6
percent are located in moderate risk zones. Approximately 95 percent of exposed structures are residential.
(Table 10-6)
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TTABLE 10-3. EXPOSURE AND VALUE OF STRUCTURES IN VERY HIGH SEVERITY ZONES

Jurisdiction
Buildings
Exposed

Value Exposed % of Total
Replacement valueStructure Contents Total

Atherton 0 $0 $0 $0 0.0%
Belmont 1,098 $762,754,194 $465,504,803 $1,228,258,997 11.9%
Brisbane 0 $0 $0 $0 0.0%
Burlingame 0 $0 $0 $0 0.0%
Colma 0 $0 $0 $0 0.0%
Daly City 0 $0 $0 $0 0.0%
East Palo Alto 0 $0 $0 $0 0.0%
Foster City 0 $0 $0 $0 0.0%
Half Moon Bay 12 $16,195,710 $15,110,703 $31,306,414 0.4%
Hillsborough 1,270 $914,396,471 $569,831,796 $1,484,228,267 31.6%
Menlo Park 0 $0 $0 $0 0.0%
Millbrae 0 $0 $0 $0 0.0%
Pacifica 0 $0 $0 $0 0.0%
Portola Valley 145 $119,106,592 $98,015,396 $217,121,988 8.0%
Redwood City 1,174 $997,667,995 $818,080,919 $1,815,748,914 5.0%
San Bruno 0 $0 $0 $0 0.0%
San Carlos 2,451 $1,022,568,572 $605,039,498 $1,627,608,070 8.1%
San Mateo 552 $502,506,168 $420,001,390 $922,507,559 2.1%
South San
Francisco 0 $0 $0 $0 0.0%

Woodside 700 $536,928,806 $402,859,892 $939,788,698 32.2%
Unincorporated 4,404 $3,077,592,180 $2,382,782,133 $5,460,374,313 17.0%
Total 11,806 $7,949,716,688.42 $5,777,226,530.5

5 $13,726,943,219 4.3%

Note: Values shown are accurate only for comparison among results in this plan. See Section 1, Chapter 2 for a discussion of
data limitations.

TABLE 10-4. EXPOSURE AND VALUE OF STRUCTURES IN HIGH SEVERITY ZONES

Jurisdiction
Buildings
Exposed

Value Exposed % of Total
Replacement valueStructure Contents Total

Atherton 0 $0 $0 $0 0.0%
Belmont 0 $0 $0 $0 0.0%
Brisbane 0 $0 $0 $0 0.0%
Burlingame 0 $0 $0 $0 0.0%
Colma 0 $0 $0 $0 0.0%
Daly City 0 $0 $0 $0 0.0%
East Palo Alto 0 $0 $0 $0 0.0%
Foster City 0 $0 $0 $0 0.0%
Half Moon Bay 0 $0 $0 $0 0.0%
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TTABLE 10-4. EXPOSURE AND VALUE OF STRUCTURES IN HIGH SEVERITY ZONES

Jurisdiction
Buildings
Exposed

Value Exposed % of Total
Replacement valueStructure Contents Total

Hillsborough 0 $0 $0 $0 0.0%
Menlo Park 0 $0 $0 $0 0.0%
Millbrae 0 $0 $0 $0 0.0%
Pacifica 0 $0 $0 $0 0.0%
Portola Valley 0 $0 $0 $0 0.0%
Redwood City 0 $0 $0 $0 0.0%
San Bruno 0 $0 $0 $0 0.0%
San Carlos 0 $0 $0 $0 0.0%
San Mateo 0 $0 $0 $0 0.0%
South San
Francisco 0 $0 $0 $0 0.0%

Woodside 0 $0 $0 $0 0.0%
Unincorporated 1,511 $2,274,917,161 $2,161,230,368 $4,436,147,528 13.8%
Total 1,511 $2,274,917,161 $2,161,230,368 $4,436,147,528 1.4%

Note: Values shown are accurate only for comparison among results in this plan. See Section 1, Chapter 2 for a discussion of
data limitations

TABLE 10-5. EXPOSURE AND VALUE OF STRUCTURES INMODERATE SEVERITY ZONES

Jurisdiction
Buildings
Exposed

Value Exposed % of Total
Replacement

valueStructure Contents Total
Atherton 0 $0 $0 $0 0.0%
Belmont 0 $0 $0 $0 0.0%
Brisbanea 1 $11,175,165 $16,762,748 $27,937,913 0.7%
Burlingame 0 $0 $0 $0 0.0%
Colma 0 $0 $0 $0 0.0%
Daly City 0 $0 $0 $0 0.0%
East Palo Alto 0 $0 $0 $0 0.0%
Foster City 0 $0 $0 $0 0.0%
Half Moon Bay 0 $0 $0 $0 0.0%
Hillsborough 0 $0 $0 $0 0.0%
Menlo Park 0 $0 $0 $0 0.0%
Millbrae 0 $0 $0 $0 0.0%
Pacifica 0 $0 $0 $0 0.0%
Portola Valley 0 $0 $0 $0 0.0%
Redwood City 0 $0 $0 $0 0.0%
San Bruno 0 $0 $0 $0 0.0%
San Carlos 0 $0 $0 $0 0.0%
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TTABLE 10-5. EXPOSURE AND VALUE OF STRUCTURES INMODERATE SEVERITY ZONES

Jurisdiction
Buildings
Exposed

Value Exposed % of Total
Replacement

valueStructure Contents Total
San Mateo 0 $0 $0 $0 0.0%
South San
Francisco 0 $0 $0 $0 0.0%

Woodside 0 $0 $0 $0 0.0%
Unincorporated 741 $1,470,560,767 $1,385,559,244 $2,856,120,011 8.9%
Total 742 $1,481,735,932 $1,402,321,992 $2,884,057,924 0.9%

a The exposed structure for Brisbane is within Brisbane’s sphere of influence, but is outside of city limits and the ultimate
responsibility of the County of San Mateo.

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations

TABLE 10-6. PRESENT LANDUSE INWILDFIRE HAZARD ZONESb

Number of Structuresa

Residential Commercial Industrial
Agriculture/
Forestry Religion Government Education Total

Atherton 0 0 0 0 0 0 0 0
Belmont 1,087 8 0 0 0 0 3 1,098
Brisbane 0 0 1 0 0 0 0 1
Burlingame 0 0 0 0 0 0 0 0
Colma 0 0 0 0 0 0 0 0
Daly City 0 0 0 0 0 0 0 0
East Palo Alto 0 0 0 0 0 0 0 0
Foster City 0 0 0 0 0 0 0 0
Half Moon Bay 8 1 0 3 0 0 0 12
Hillsborough 1,257 13 0 0 0 0 0 1,270
Menlo Park 0 0 0 0 0 0 0 0
Millbrae 0 0 0 0 0 0 0 0
Pacifica 0 0 0 0 0 0 0 0
Portola Valley 139 4 0 0 2 0 0 145
Redwood City 1,132 34 0 0 4 0 4 1,174
San Bruno 0 0 0 0 0 0 0 0
San Carlos 2,440 9 0 0 1 0 1 2,451
San Mateo 526 20 0 0 4 0 2 552
South San
Francisco 0 0 0 0 0 0 0 0
Woodside 682 17 0 0 0 0 1 700
Unincorporated 6,107 221 4 290 3 11 20 6,656
Total 13,378 327 5 293 14 11 31 14,059
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a. Structure type assigned to best fit HAZUS occupancy classes based on present use classifications provided by San Mateo
County assessor’s data. Where conflicting information was present in the available data, parcels were assumed to be
improved.

b. Estimates include structure counts for very high, high, and medium severity zones.

Critical Facilities and Infrastructure
Tables 10-7 through Table 10-9 identify critical facilities located in wildfire hazard severity zones.

Currently there is 1 hazardous material containment sites identified in wildfire risk zones. During a wildfire
event, containers with these materials could rupture because of the excessive heat and act as fuel for the fire,
causing rapid spreading and escalating the fire to unmanageable levels. In addition, they could leak into
surrounding areas, saturating soils and seeping into surface waters, and have a disastrous effect on the
environment.

In the event of wildfire, there would likely be little damage to the majority of infrastructure. Most road and
railroads would be without damage except in the worst scenarios. Power poles are the most at risk to wildfire
because most are made of wood and susceptible to burning. In the event of a wildfire, pipelines could provide
a source of fuel and lead to a catastrophic explosion.

TTABLE 10-7. CRITICAL FACILITIES IN VERY HIGH SEVERITYWILDFIRE ZONES

Medical
and

Health
Services

Emergency
Services Government Utilities

Transportation
Infrastructure

Hazardous
Materials

Community
Economic
Facilities

Other
Assets Total

Atherton 0 0 0 0 0 0 0 0 0
Belmont 0 0 0 4 0 0 0 3 7
Brisbane 0 0 0 0 0 0 0 0 0

Burlingame 0 0 0 0 0 0 0 0 0
Colma 0 0 0 0 0 0 0 0 0

Daly City 0 0 0 0 0 0 0 0 0
East Palo Alto 0 0 0 0 0 0 0 0 0

Foster City 0 0 0 0 0 0 0 0 0
Half Moon Bay 0 0 0 0 0 0 0 0 0
Hillsborough 0 0 0 0 3 0 0 0 3
Menlo Park 0 0 0 0 0 0 0 0 0

Millbrae 0 0 0 0 0 0 0 0 0
Pacifica 0 0 0 0 0 0 0 0 0

Portola Valley 0 0 0 0 0 0 0 0 0
Redwood City 0 1 0 0 0 0 0 1 2

San Bruno 0 0 0 0 0 0 0 0 0
San Carlos 0 0 0 3 0 0 0 1 4
San Mateo 0 0 0 1 0 0 0 1 2
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TTABLE 10-7. CRITICAL FACILITIES IN VERY HIGH SEVERITYWILDFIRE ZONES

Medical
and

Health
Services

Emergency
Services Government Utilities

Transportation
Infrastructure

Hazardous
Materials

Community
Economic
Facilities

Other
Assets Total

South San
Francisco

0 0 0 0 0 0 0 0 0

Woodside 0 0 0 0 4 0 0 0 4
Unincorporated 0 3 1 8 16 0 0 3 31

Total 0 4 1 16 23 0 0 9 53

TABLE 10-8. CRITICAL FACILITIES IN HIGH SEVERITYWILDFIRE ZONES

Medical
and

Health
Services

Emergency
Services Government Utilities

Transportation
Infrastructure

Hazardous
Materials

Community
Economic
Facilities

Other
Assets Total

Atherton 0 0 0 0 0 0 0 0 0
Belmont 0 0 0 0 0 0 0 0 0
Brisbane 0 0 0 0 0 0 0 0 0

Burlingame 0 0 0 0 0 0 0 0 0
Colma 0 0 0 0 0 0 0 0 0

Daly City 0 0 0 0 0 0 0 0 0
East Palo Alto 0 0 0 0 0 0 0 0 0

Foster City 0 0 0 0 0 0 0 0 0
Half Moon Bay 0 0 0 0 1 0 0 0 1
Hillsborough 0 0 0 0 0 0 0 0 0
Menlo Park 0 0 0 0 0 0 0 0 0

Millbrae 0 0 0 0 0 0 0 0 0
Pacifica 0 0 0 0 0 0 0 0 0

Portola Valley 0 0 0 0 0 0 0 0 0
Redwood City 0 0 0 0 0 0 0 0 0

San Bruno 0 0 0 0 0 0 0 0 0
San Carlos 0 0 0 0 0 0 0 0 0
San Mateo 0 0 0 0 0 0 0 0 0
South San
Francisco

0 0 0 0 0 0 0 0 0

Woodside 0 0 0 0 0 0 0 0 0
Unincorporated 1 2 0 13 30 1 0 3 50

Total 1 2 0 13 31 1 0 3 51
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TTABLE 10-9. CRITICAL FACILITIES INMODERATE SEVERITYWILDFIRE ZONES

Medical
and

Health
Services

Emergency
Services Government Utilities

Transportation
Infrastructure

Hazardous
Materials

Community
Economic
Facilities

Other
Assets Total

Atherton 0 0 0 0 0 0 0 0 0
Belmont 0 0 0 0 0 0 0 0 0
Brisbane 0 0 0 0 0 0 0 0 0

Burlingame 0 0 0 0 0 0 0 0 0
Colma 0 0 0 0 0 0 0 0 0

Daly City 0 0 0 0 0 0 0 0 0
East Palo Alto 0 0 0 0 0 0 0 0 0

Foster City 0 0 0 0 0 0 0 0 0
Half Moon Bay 0 0 0 0 0 0 0 0 0
Hillsborough 0 0 0 0 0 0 0 0 0
Menlo Park 0 0 0 0 0 0 0 0 0

Millbrae 0 0 0 0 0 0 0 0 0
Pacifica 0 0 0 0 0 0 0 0 0

Portola Valley 0 0 0 0 0 0 0 0 0
Redwood City 0 0 0 0 0 0 0 0 0

San Bruno 0 0 0 0 0 0 0 0 0
San Carlos 0 0 0 0 0 0 0 0 0
San Mateo 0 0 0 0 0 0 0 0 0
South San
Francisco

0 0 0 0 0 0 0 0 0

Woodside 0 0 0 0 0 0 0 0 0
Unincorporated 0 1 0 6 20 0 0 0 27

Total 0 1 0 6 20 0 0 0 27

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 historical patterns of fire occurrence in a given area. These
patterns, called “fire regimes,” include temporal attributes (frequency and seasonality), spatial attributes
(size and spatial complexity), and magnitude attributes (intensity and severity), each of which have ranges of
natural variability.

Ecosystem stability is threatened when any of the attributes for a given fire regime diverge from its range of
natural variability. Compared with historical fire regimes, many mixed-conifer forests now experience fires
that are more intense and severe, while chaparral brush-lands experience fire at a greater frequency. Both
trends have profound impacts on ecosystem stability throughout California.

Wildfires can cause severe environmental impacts:
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Damaged Fisheries—Critical fisheries can suffer from increased water temperatures,
sedimentation, and changes in water quality.
Soil Erosion—The protective covering provided by foliage and dead organic matter is removed,
leaving the soil fully exposed to wind and water erosion. Accelerated soil erosion occurs, causing
landslides and threatening aquatic habitats.
Spread of Invasive Plant Species—Non-native woody plant species frequently invade burned areas.
When weeds become established, they can dominate the plant cover over broad landscapes, and
become difficult and costly to control.
Disease and Insect Infestations—Unless diseased or insect-infested trees are swiftly removed,
infestations and disease can spread to healthy forests and private lands. Timely active management
actions are needed to remove diseased or infested trees.
Destroyed Endangered Species Habitat—Catastrophic fires can have devastating consequences
for endangered species.
Soil Sterilization—Topsoil exposed to extreme heat can become water repellant, and soil
nutrients may be lost. It can take decades or even centuries for ecosystems to recover from a fire.
Some fires burn so hot that they can sterilize the soil.

10.2.8 Vulnerability
Structures, aboveground infrastructure, critical facilities, and natural environments are all vulnerable to the
wildfire hazard. No validated damage function is currently available to support wildfire mitigation planning.
Except as discussed in this section, vulnerable populations, property, infrastructure and environment are
assumed to be the same as described in the section on exposure.

Population
There are no recorded incidents of loss of life from wildfires within the planning area (San Mateo
County 2010). Given the immediate response times to reported fires, the likelihood of injuries and casualties
is minimal; therefore, injuries and casualties were not estimated for the wildfire hazard.

Smoke and air pollution from wildfires can be a severe health hazard, especially for sensitive populations,
including children, the elderly, and those with respiratory and cardiovascular diseases. Smoke generated by
wildfire consists of visible and invisible emissions that contain particulate matter (soot, tar, water vapor,
and minerals), gases (carbon monoxide, carbon dioxide, and nitrogen oxides), and toxics (formaldehyde and
benzene). Emissions from wildfires depend on the type of fuel, the moisture content of the fuel, the efficiency
(or temperature) of combustion, and the weather. Public health impacts associated with wildfire include
difficulty in breathing, odor, and reduction in visibility.

Wildfire may also threaten the health and safety of those fighting the fires. First responders are exposed to the
dangers from the initial incident and after-effects from smoke inhalation and heat stroke.
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Property
Loss estimations for the wildfire hazard are not based on damage functions because no such damage
functions have been generated. Instead, loss estimates were developed representing 10 percent, 30 percent
and 50 percent of the total replacement value of exposed structures. This approach allows emergency
managers to select a range of economic impact based on an estimate of the percent of damage to the
general building stock. Damage in excess of 50 percent is considered substantial by most building codes
and typically requires total reconstruction of the structure. Table 10-10 lists the loss estimates for the general
building stock for assets in jurisdictions that have an exposure to a fire hazard severity zone.

TTABLE 10-10. LOSS ESTIMATES FORWILDFIRE

Exposed Valuea
Estimated Loss Potential from Wildfire

10% Damage 30% Damage 50% Damage
Atherton $0 $0.0 $0.0 $0.0
Belmont $1,228,258,997 $122,825,899.7 $368,477,699.0 $614,129,498.4
Brisbane $27,937,913 $2,793,791.3 $8,381,373.8 $13,968,956.3
Burlingame $0 $0.0 $0.0 $0.0
Colma $0 $0.0 $0.0 $0.0
Daly City $0 $0.0 $0.0 $0.0
East Palo Alto $0 $0.0 $0.0 $0.0
Foster City $0 $0.0 $0.0 $0.0
Half Moon Bay $63,924,916 $6,392,491.6 $19,177,474.7 $31,962,457.8
Hillsborough $1,490,756,300 $149,075,630.0 $447,226,890.1 $745,378,150.1
Menlo Park $0 $0.0 $0.0 $0.0
Millbrae $0 $0.0 $0.0 $0.0
Pacifica $135,094,333 $13,509,433.3 $40,528,299.8 $67,547,166.3
Portola Valley $0 $0.0 $0.0 $0.0
Redwood City $1,637,040,347 $163,704,034.7 $491,112,104.0 $818,520,173.3
San Bruno $0 $0.0 $0.0 $0.0
San Carlos $1,674,320,986 $167,432,098.6 $502,296,295.7 $837,160,492.9
San Mateo $932,333,655 $93,233,365.5 $279,700,096.6 $466,166,827.6
South San Francisco $0 $0.0 $0.0 $0.0
Woodside $244,544,520 $24,454,452.0 $73,363,356.0 $122,272,260.0
Unincorporated $12,756,680,390 $1,275,668,039.0 $3,827,004,117.0 $6,378,340,195.0
Total $20,190,892,357.00 $2,019,089,235.70 $6,057,267,706.70 $10,095,446,177.70

a. Includes total exposed value from all severity zones: very high, high, moderate.
Note: Values shown are accurate only for comparison among results in this plan. See Section Error! Reference source not

found. for a discussion of data limitations.

Critical Facilities and Infrastructure
Critical facilities of wood frame construction are especially vulnerable during wildfire events. In the event of
wildfire, there would likely be little damage to most infrastructure. Most roads and railroads would be without
damage except in the worst scenarios. Power lines are the most at risk from wildfire because most poles are
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made of wood and susceptible to burning. Fires can create conditions that block or prevent access and
can isolate residents and emergency service providers. Wildfire typically does not have a major direct
impact on bridges, but it can create conditions that obstruct bridges. Many bridges in areas of high to moderate
fire risk are important because they provide the only ingress and egress to large areas and in some cases to
isolated neighborhoods.

Environment
The environment vulnerable to wildfires is the same as the environment exposed to the hazard. A wildfire
event can alter the landscape, although it primarily damages or destroys vegetation and wildlife habitats.
Wildfires also have beneficial natural functions, including removal of invasive plants, renewal of nutrients in
soil, pest control, and the potential to create new habitats. When managed successfully, wildfires promote
biological diversity and healthy ecosystems (Pacific Biodiversity Institute 2016).

Parks and recreational areas in San Mateo County have greater vulnerability to wildfires than do more
developed regions. San Bruno Mountain Park, a landmark of local and regional significance, is one of the more
noteworthy of this type of area. It stands as an open-space island amid the peninsula’s urban northern end of
the Santa Cruz Mountain Range. Its ridgeline has numerous slopes exceeding 50 percent and elevations from
250 feet to over 1,300 feet. Fourteen species of rare or endangered plants, along with numerous endangered
and threatened butterflies, make their home on San Bruno Mountain. The San Bruno Mountain State and
County Park Master Plan, last updated in 2001, recommends development of a fire management plan to cover
fire management policies and procedures, public education, reduction of the existing heavy fuel load, and how
to best utilize fire for the enhancement of endangered species’ habitats (San Mateo County 2001).

Economic Impact
Wildfires are typically assumed to only have negative economic impacts; however, this assumption is not quite
accurate, based on a research project conducted by the University of Oregon’s Ecosystem Workforce Program.
Fires have significant negative economic impacts, including the disruption of the daily lives of employees and
employers and instability in local labor markets. Even so, fires can also have some positive impacts, as
countywide employment and wages increase in some sectors during wildfires, reducing the negative effect of
short-term employment disruption.

Fire management also involves increased spending in wages, supplies, and living resources for firefighters. In
2012, the U.S. Forest Service contributed an average of 6 percent of its funding per county to counties where
large wildfires occurred. Although such spending does not completely offset the economic losses from severe
wildfires, it does help mitigate the extent of the losses. Even with this benefit in mind, fire suppression funds
and wildfires themselves still contribute to longer-term economic instability in local markets, amplification of
seasonal “ups and downs,” and reduction in tourism and natural resource economic sector earnings (University
of Oregon 2012).

10.2.9 Future Trends in Development
Highly urbanized portions of the planning area have little or no exposure to wildfire risk. Urbanization tends
to alter the natural fire regime and can create the potential for the expansion of urbanized areas into wildland
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areas. The expansion of the WUI can be managed with strong land use and building codes. The planning area
is well equipped with these tools, and this planning process has asked each planning partner to assess its
capabilities with regards to the tools. As San Mateo County experiences future growth, it is anticipated
that the exposure to this hazard will remain as assessed or even decrease over time due to these capabilities.

Additionally, SB 1241, mentioned earlier in this profile, requires the legislative body of a county or city “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” (California Legislative Information 2012). This
requirement ensures that every planning partner will continue to incorporate fire management planning and
preventative measures into their community development and growth management practices.
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10.2.10 Scenario
A major conflagration in San Mateo County might begin with a wet spring, adding to fuels already present
on the forest floor. Flashy fuels would build throughout the spring. The summer could see the onset of
insect infestation. A dry summer could follow the wet spring, exacerbated by dry hot winds. Carelessness
with combustible materials or a tossed lit cigarette, or a sudden lighting storm, could trigger a multitude of
small, isolated fires.

The embers from these smaller fires could be carried miles by hot, dry winds. The deposition zone for these
embers would be deep in the forests and interface zones. Fires that start in flat areas move slower, but wind
still pushes them. It is not unusual for a wildfire pushed by wind to burn the ground fuel and later climb
into the crown and reverse its track. This scenario is one of many ways that fires can escape containment,
typically during periods when response capabilities are overwhelmed. These new small fires would most likely
merge. Suppression resources would be redirected from protecting the natural resources to saving more
remote subdivisions.

The worst-case scenario would be an event similar to the October 1991 Tunnel Fire in Alameda County, where
the wildfire spreads to structures, leading to numerous deaths and injuries, hundreds of acres burned, and
millions of dollars in property damage. Additionally, fire severity would be exacerbated if the event occurred
during an active fire season, where resources are already spread thin. Firefighting teams would be exhausted
or unavailable. Many federal assets would be responding to other fires that started earlier in the season.
While local fire districts would be extremely useful in the urban interface areas, they have limited wildfire
capabilities or experience, and they would have a difficult time responding to the ignition zones. Even though
the existence and spread of the fire is known, it may not be possible to respond to it adequately, so an initially
manageable fire can become out of control before resources are dispatched.

To further complicate the problem, heavy rains could follow, causing flooding and landslides and releasing
tons of sediment into rivers, permanently changing floodplains and damaging sensitive habitat and riparian
areas. Such a fire followed by rain could release millions of cubic yards of sediment into streams for years,
creating new floodplains and changing existing ones. With the forests removed from the watershed, stream
flows could easily double. Floods that could be expected every 50 years may occur every couple of years. With
the streambeds unable to carry the increased discharge because of increased sediment, the floodplains and
floodplain elevations would increase.

10.2.11 Issues
The major issues for wildfire are the following:

Public education and outreach to people living in or near the fire hazard zones should include
information about and assistance with mitigation actions such as defensible space and advance
identification of evacuation routes and safe zones.
Wildfires could cause landslides as a secondary natural hazard.
Climate change could affect the wildfire hazard.
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Future growth into interface areas should continue to be managed.
Area fire districts need to continue to train on wildland-urban interface events.
Vegetation management activities—This issue would include enhancement through expansion of the
target areas as well as additional resources.
Regional consistency of higher building code standards such as residential sprinkler requirements
and prohibitive combustible roof standards.
Firefighters in remote and rural areas are faced with limited water supply and lack of hydrant taps.
Rural areas are adapting to these conditions by developing a secondary water source. Areas that
once were considered rural could become urban with incorporation and annexation, coupled with
development
Expand certifications and qualifications for fire department personnel.
Ensure that all firefighters are trained in basic wildfire behavior, basic fire weather, and that all
company officers and chief level officers are trained in the wildland command and strike team leader
level.
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CChapter 11.
Human-Caused Hazards

11.1 General Background
Although the DMA does not require an assessment of human-
caused hazards, the Steering Committee officials decided to
include human-caused hazards in this hazard mitigation plan for
the following reasons:

San Mateo County takes a proactive approach to
disaster preparedness, especially in an effort to
protect the safety of all citizens.
Preparation for and response to a human-caused
disaster will involve many of the same staff training,
critical decisions, and commitment of resources as a
natural hazard.
The multi-hazard mitigation planning effort is an
opportunity to inform the public about all hazards,
including human-caused hazards.
The likelihood of a human-caused hazard in San Mateo
County is greater than several of the identified natural
hazards in this plan.

Human-caused hazards fall into the following categories:

Manmade hazards include acts of terrorism, including
the use of weapons of mass destruction and cyber
threats. These hazards are intentional, criminal,
malicious acts.
Technological hazards are incidents that arise from
human activities such as the manufacture,
transportation, storage and use of hazardous
materials; pipeline and tank releases; and airline
incidents. These incidents are assumed to be
accidental in nature, with unintended consequences.

DEFINITIONS

Distribution Pipeline— Pipeline systems

designed to transport refined materials to
the end user.

Malware— Malicious code designed to

steal, ransom, conceal, or destroy
information from vulnerable or infected
computer or network systems.

Terrorism— The unlawful use or

threatened use of force or violence against
people or property, with the intention of
intimidating or coercing societies or
governments. Terrorism is either foreign or
domestic, depending on the origin, base,
and objectives of the terrorist or
organization.

Technological Hazards— Hazards from

accidents associated with human activities
such as the manufacture, transportation,
storage and use of hazardous materials.

Transmission Pipeline— Large diameter

pipes designed to transport raw material
from the point of excavation to refineries
for processing.

Weapons of Mass Destruction—

Chemical, biological, radiological, nuclear,
and explosive weapons associated with
terrorism.

Hazardous Material— A substance or

combination of substances that because of
their concentration, physical, chemical, or
infectious characteristics, may cause or
contribute to an increase in mortality or an
increase in serious, irreversible, or
incapacitating reversible illness, or pose a
present or potential hazard to human life,
property, or the environment.
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11.1.1 Manmade Hazards

Terrorism
The Federal Bureau of Investigation (FBI) categorizes terrorism in the United States primarily as one of two
types:

Domestic terrorism involves groups or individuals whose terrorist activities are directed at elements
of our government or population without foreign direction. The bombing of the Alfred P. Murrah
federal building in Oklahoma City is an example of domestic terrorism. The FBI is the primary
response agency for domestic terrorism. The FBI is the primary investigative agency for terrorism
affecting the United States, while response to domestic terrorism remains a local responsibility. The
FBI and the Department of Homeland Security (DHS) work together to coordinate domestic
preparedness programs and activities of the United States to limit acts posed by terrorists including
the use of weapons of mass destruction (WMDs).
International terrorism involves groups or individuals whose terrorist activities are foreign-based
and/or directed by countries or groups outside the United States, or whose activities transcend
national boundaries. Examples include the 1993 bombing of the World Trade Center, the 1983 U.S.
Capitol and the attacks of September 11, 2001 at the World Trade Center and the Pentagon.

The three key elements to defining a terrorist event are as follows:

Activities involve the use of illegal force.
Actions are intended to intimidate or coerce.
Actions are committed in support of political or social objectives.

At least three important considerations distinguish terrorism hazards from other types of hazards:

In the case of chemical, biological, and radioactive agents, their presence may not be immediately
obvious, making it difficult to determine when and where they may have been released, who has
been exposed, and what danger is present for first responders and emergency medical technicians.
There is limited scientific understanding of how these agents affect the population at large.
Terrorism evokes very strong emotional reactions including anxiety, fear, anger, despair, and
depression.

Those involved with terrorism response, including public health and public information staff, are trained to
deal with the public’s emotional reaction swiftly as response to the event occurs. The area of the event must
be clearly identified in all emergency alert messages, to prevent those not affected by the incident from
overwhelming local emergency rooms and response resources therefore reducing service to those actually
affected. The public will be informed clearly and frequently about what government agencies are doing to
mitigate the impacts of the event. The public will also be given clear directions on how to protect the health of
individuals and families.
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According to Federal Emergency Management Agency (FEMA) 386-7, 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; agro-terrorism;
and cyberterrorism (detailed in the Cyber Threats section below). The following are potential methods used by
terrorists that could affect the County of San Mateo as a direct target or collaterally:

Conventional explosive
Biological agent
Chemical agent
Nuclear bomb
Radiological agent

Arson/incendiary attack
Armed attack
Cyberterrorism (described in the Cyber Threats section)
Agro-terrorism
Intentional hazardous material release.

Table 11-1 provides a hazard profile summary for terrorism-related hazards. For each type of hazard, the
following factors are addressed:

Application Mode—Application mode describes the human acts or unintended events necessary to
cause the hazard to occur.
Duration—Duration is the length of time the hazard is present. For example, the duration of a
tornado may be just minutes, but a chemical warfare agent such as mustard gas, if un-remediated,
can persist for hours or weeks under the right conditions.
Dynamic or Static Characteristics—Dynamic or static characteristics of a hazard describe its
tendency, or that of its effects, to either expand, contract, or remain confined in time, magnitude,
and space. For example, the physical destruction caused by an earthquake is generally confined to
the place in which it occurs, and it does not usually get worse unless aftershocks or other cascading
failures occur; in contrast, a cloud of chlorine gas leaking from a storage tank can change location by
drifting with the wind and can diminish in danger by dissipating over time.
Mitigating and Exacerbating Conditions—Mitigating conditions are characteristics of the target and
its physical environment that can reduce the effects of a hazard. For example, earthen berms can
provide protection from bombs; exposure to sunlight can render some biological agents ineffective;
and effective perimeter lighting and surveillance can minimize the likelihood of someone
approaching a target unseen. In contrast, exacerbating conditions are characteristics that can
enhance or magnify the effects of a hazard. For example, depressions or low areas in terrain can trap
heavy vapors, and a proliferation of street furniture (trash receptacles, newspaper vending
machines, mail boxes, etc.) can provide hiding places for explosive devices.

Most terrorist events in the United States have been bombing attacks, involving detonated and undetonated
explosive devices, tear gas, pipe bombs, and fire bombs. The effects of terrorism can vary from loss of life and
injuries to property damage and disruptions in services such as electricity, water supplies, transportation, or
communications. Any of the methods above may have an immediate effect or a delayed effect. Terrorists often
choose targets that offer limited danger to themselves and areas with relatively easy public access. Foreign
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terrorists look for visible targets where they can avoid detection before and after an attack such as
international airports, large cities, major special events, and high-profile landmarks.

In dealing with intentional human-caused hazards, the unpredictability of human beings must be considered.
People with a desire to perform criminal acts may seek out targets of opportunity that may not fall into
established lists of critical areas or facilities. First responders train not only to respond to organized terrorism
events, but also to random acts by individuals who, for a variety of reasons ranging from fear to emotional
trauma to mental instability, may choose to harm others and destroy property.

While education, heightened awareness, and early warning of unusual circumstances may deter crime and
terrorism, intentional acts that harm people and property are possible at any time. Public safety entities would
then react to the threat, locating, isolating, and neutralizing further damage, and investigating potential scenes
and suspects to bring criminals to justice.

TTABLE 11-1. EVENT PROFILES FOR TERRORISM

Hazard
Application

Mode Hazard Duration
Static/Dynamic
Characteristics

Mitigating and Exacerbating
Conditions

Conventional
Bomb

Detonation of
explosive device
on or near
target; delivery
via person,
vehicle, or
projectile.

Instantaneous;
additional
“secondary
devices, and/or
diversionary
activities may be
used,
lengthening the
duration of the
hazard until the
attack site is
determined to
be clear.

Extent of damage is
determined by type
and quantity of
explosive. Effects
generally static other
than cascading
consequences,
incremental
structural failure,
etc.

Overpressure at a given standoff is
inversely proportional to the cube of
the distance from the blast; thus,
each additional increment of standoff
provides progressively more
protection. Terrain, forestation,
structures, etc. can provide shielding
by absorbing and/or deflecting
energy and debris.
Exacerbating conditions include ease
of access to target; lack of barriers
and shielding; poor construction; and
ease of concealment of device.

Chemical Agent Liquid and
aerosol
contaminants
can be dispersed
using sprayers or
other aerosol
generators;
liquids vaporizing
from puddles
and containers;
or munitions.

Chemical agents
may pose viable
threats for hours
to weeks
depending on
the agent and
the conditions in
which it exists.

Contamination can
be carried out of the
initial target area by
persons, vehicles,
water, and wind.
Chemicals may be
corrosive or
otherwise damaging
over time if not
remediated.

Air temperature can affect
evaporation of aerosols. Ground
temperature affects evaporation of
liquids. Humidity can enlarge aerosol
particles, reducing inhalation hazard.
Precipitation can dilute and disperse
agents but can spread contamination.
Wind can disperse vapors but also
cause target area to be dynamic. The
micro-meteorological effects of
buildings and terrain can alter travel
and duration of agents. Shielding in
the form of sheltering in place can
protect people and property from
harmful effects.
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TTABLE 11-1. EVENT PROFILES FOR TERRORISM

Hazard
Application

Mode Hazard Duration
Static/Dynamic
Characteristics

Mitigating and Exacerbating
Conditions

Arson or
Incendiary
Attack

Initiation of fire
or explosion on
or near target via
direct contact, or
remotely via
projectile.

Generally
minutes to
hours.

Extent of damage is
determined by type
and quantity of
device, accelerant,
and materials
present at or near
target. Effects
generally static other
than cascading
consequences,
incremental
structural failure,
etc.

Mitigating factors include built-in fire
detection and protection systems,
and fire-resistive construction
techniques. Inadequate security can
allow easy access to target, easy
concealment of an incendiary device,
and undetected initiation of a fire.
Non-compliance with fire and
building codes, as well as failure to
maintain existing fire protection
systems can substantially increase the
effectiveness of a fire weapon.

Armed Attack Tactical assault
or sniping from
remote location,
or random attack
based on fear,
emotion, or
mental
instability.

Generally
minutes to days.

Varies based on the
perpetrators’ intent
and capabilities.

Inadequate security can allow easy
access to target, easy concealment of
weapons, and undetected initiation
of an attack.

Biological
Agent

Liquid or solid
contaminants
can be dispersed
using sprayers or
aerosol
generators, or by
point or line
sources such as
munitions,
covert deposits,
and moving
sprayers.

Biological agents
may pose viable
threats for hours
to years
depending on
the agent and
the conditions in
which it exists.

Depending on the
agent used and the
effectiveness with
which it is deployed,
contamination can
be spread via wind
and water. Infection
can spread via
human or animal
vectors.

Altitude of release aboveground can
affect dispersion; sunlight is
destructive to many bacteria and
viruses; light to moderate wind will
disperse agents but higher winds can
break up aerosol clouds; the micro-
meteorological effects of buildings
and terrain can influence
aerosolization and travel of agents.

Agro-terrorism Direct, generally
covert
contamination of
food supplies or
introduction of
pests and/or
disease agents to
crops and
livestock.

Days to months. Varies by type of
incident. Food
contamination
events may be
limited to specific
distribution sites,
whereas pests and
diseases may spread
widely.
Generally no effects
on built
environment.

Inadequate security can facilitate
adulteration of food and introduction
of pests and disease agents to crops
and livestock.
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TTABLE 11-1. EVENT PROFILES FOR TERRORISM

Hazard
Application

Mode Hazard Duration
Static/Dynamic
Characteristics

Mitigating and Exacerbating
Conditions

Radiological
Agent

Radioactive
contaminants
can be dispersed
using sprayers or
aerosol
generators, or by
point or line
sources such as
munitions.

Contaminants
may remain
hazardous for
seconds to years
depending on
material used.

Initial effects will be
localized to site of
attack; depending on
meteorological
conditions,
subsequent behavior
of radioactive
contaminants may
be dynamic.

Duration of exposure, distance from
source of radiation, and the amount
of shielding between source and
target determine exposure to
radiation.

Nuclear Bomb Detonation of
nuclear device
underground, at
the surface, in
the air, or at high
altitude.

Light/heat flash
and blast/shock
wave last for
seconds; nuclear
radiation and
fallout hazards
can persist for
years.
Electromagnetic
pulse from a
high-altitude
detonation lasts
for seconds and
affects only
unprotected
electronic
systems.

Initial light, heat, and
blast effects of a
subsurface, ground,
or air burst are static
and determined by
the device’s
characteristics and
employment; fallout
of radioactive
contaminants may
be dynamic,
depending on
meteorological
conditions.

Harmful effects of radiation can be
reduced by minimizing the time of
exposure. Light, heat, and blast
energy decrease logarithmically as a
function of distance from seat of
blast. Terrain, forestation, structures,
etc. can provide shielding by
absorbing and/or deflecting radiation
and radioactive contaminants.

Intentional
Hazardous
Material
Release (fixed
facility or
transportation)

Solid, liquid,
and/or gaseous
contaminants
may be released
from fixed or
mobile
containers

Hours to days. Chemicals may be
corrosive or
otherwise damaging
over time. Explosion
and/or fire may be
subsequent.
Contamination may
be carried out of the
incident area by
persons, vehicles,
water, and wind.

As with chemical weapons, weather
conditions directly affect how the
hazard develops. The micro-
meteorological effects of buildings
and terrain can alter travel and
duration of agents. Shielding in the
form of sheltering in place can
protect people and property from
harmful effects. Non-compliance with
fire and building codes, as well as
failure to maintain existing fire
protection and containment features,
can substantially increase the damage
from a hazardous materials release.

Source: FEMA 386-7

Cyber Threats
As information technology continues to flourish and grow in capability and interconnectivity, cyber threats
become increasingly frequent and destructive. In 2014, internet security teams at Symantec and Verizon
indicated that nearly 1 million new pieces of malware – malicious code designed to steal or destroy information
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– were created every day (Harrison 2015). The San Mateo Steering Committee identified two separate types
of cyber threats that may occur within the Planning Area: cyberattacks and cyberterrorism.

Cybercrime
Computer systems on the county, local, and individual level are likely to experience a variety of cybercrime,
from malware to targeted attacks on system capabilities. These cybercrime attacks specifically seek to breach
information technology (IT) security measures designed to protect an individual or organization. The initial
attack is subsequently followed by further, more severe attacks for the purpose of causing harm or stealing
data. Organizations are prone to a multitude of different types of attacks.

Table 11-2 describes the most frequent cyberattack mechanisms faced by organizations today.

TTABLE 11-2. COMMON CYBERATTACKMECHANISMS

Type Description
Socially Engineered Trojans Programs designed to mimic legitimate processes (e.g. updating software,

running fake antivirus software) with the end goal of human-interaction caused
infection. When the victim runs the fake process, the Trojan is installed on the
system.

Unpatched Software Nearly all software has weak points that may be exploited by malware. Most
common software exploitations occur with Java, Adobe Reader, and Adobe
Flash. These vulnerabilities are often exploited as small amounts of malicious
code are often downloaded via drive-by download.

Phishing Malicious email messages that ask users to click a link or download a program.
Phishing attacks may appear as legitimate emails from trusted third parties.

Password Attacks Third party attempts to crack a user’s password and subsequently gain access
to a system. Password attacks do not typically require malware, but rather stem
from software applications on the attacker’s system. These applications may
use a variety of methods to gain access, including generating large numbers of
generated guesses, or dictionary attacks, in which passwords are systematically
tested against all of the words in a dictionary.

Drive-by Downloads Malware is downloaded unknowingly by the victims when they visit an infected
site.

Denial of Service Attacks Attacks that focus on disrupting service to a network in which attackers send
high volumes of data until the network becomes overloaded and can no longer
function.

Man in the Middle (MITM) MITM attacks mirror victims and endpoints for online information exchange. In
this type of attack, the MITM communicates with the victim who believes is
interacting with the legitimate endpoint website. The MITM is also
communicating with the actual endpoint website by impersonating the victim.
As the process goes through, the MITM obtains entered and received
information from both the victim and endpoint.

Malvertising Malware downloaded to a system when the victim clicks on an affected ad.
Advanced Persistent Threat
(APT)

An attack in which the attacker gains access to a network and remains
undetected. APT attacks are designed to steal data instead of cause damage.
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Since 2013, a new type of cyberattack is becoming increasingly common against individuals and small- and
medium-sized organizations. This attack is called cyber ransom. Cyber ransom occurs when an individual
downloads ransom malware, or ransomware, often through phishing or drive-by download, and the
subsequent execution of code results in encryption of all data and personal files locally stored on the system.
The victim then receives a message that demands a fee in the form of electronic currency, such as BitCoin, for
the decryption code (Figure 11-1). With millions of threats created each day, the importance of protection
against cyberattacks becomes a necessary function of everyday operations for individuals, government, and
businesses located in San Mateo County. The increasing dependency on technology for vital information
storage and the often automated method of infection means higher stakes for protection and education.

Cyberterrorism
Cyberterrorism is the use of existing computers and
information, particularly over the internet, to recruit
others to an organization’s cause, cause physical or
financial harm, or cause a severe disruption of
infrastructure service. The motive behind such
disruptions can be driven by religious, political, or other
objectives. Similar to traditional terrorism tactics,
cyberterrorism’s purpose is to evoke very strong
emotional reactions such as anxiety, fear, anger,
despair, depression, or even sympathy as a recruitment
tool for an organization. However, the mechanism for
achieving these goals are through IT and not necessarily
a tangible violent or physically disruptive action.

The purpose of cyberterrorism can be broken out into
three main objectives: organizational, undermining,

and destructiveness. Each objective indicates a use of IT for a specific purpose (Kostadinov 2012).

As an organizational objective, cyberterrorism includes specific functions outside of or in addition to a typical
cyberattack. Terrorist groups today use the internet on a daily basis. This daily use may include recruitment,
training, fundraising, communication, or planning. Organizational cyberterrorism can use platforms such as
social media, as a tool to spread a message beyond country borders and instigate physical forms of terrorism.
Additionally, organizational goals may use systematic attacks as a tool for training new members of a faction
in cyber warfare.

Undermining as an objective seeks to achieve the hindrance of normal functioning computer systems, services,
or websites. Such methods include defacing, denying, and exposing information. While undermining tactics are
typically used due to high dependence on online structures to support vital operational functions, they typically
do not result in grave consequences unless undertaken as part of a larger attack.

Three kinds of undermining attacks that can be conducted on computers include attacks of physical means,
electronic means, and attacks using malicious code (Waldron 2011). Specifically, these types of attacks include:

FFIGURE 11-1. POP-UP MESSAGE INDICATING RANSOMWARE
INFECTION
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Directing conventional kinetic weapons against computer equipment, a computer facility, or
transmission lines to create a physical attack that disrupts the reliability of equipment.
The power of electromagnetic energy, most commonly in the form of an electromagnetic pulse
(EMP), can be used to create an electronic attack (EA) directed against computer equipment or data
transmissions. By overheating circuitry or jamming communications, an EA disrupts the reliability of
equipment and the integrity of data.
Malicious code can be used to create a cyberattack, or computer network attack (CNA), directed
against computer processing code, instruction logic, or data. The code can generate a stream of
malicious network packets that can disrupt data or logic through exploiting vulnerability in computer
software, or a weakness in the computer security practices of an organization. This type of
cyberattack can disrupt the reliability of equipment, the integrity of data, and the confidentiality of
communications (Wilson 2008).

The destructive objective for cyberterrorism is what organizations fear most. Through the use of computer
technology and the internet, terrorists seek to inflict destruction or damage on tangible property or assets, and
even death or injury to individuals. There are no cases of pure cyberterrorism as of the date of this plan.

11.1.2 Technological Hazards
Technological hazards are associated with human activities such as the manufacture, transportation, storage
and use of hazardous materials. Incidents related to these hazards are assumed to be accidental with
unintended consequences. Technological hazards in San Mateo County can be categorized as follows:

Hazardous materials incidents
Pipeline and tank incidents
Aircraft accidents.

Hazardous Materials Incidents
Hazardous materials are substances that are considered severely harmful to human health and the
environment, as defined by the United States Environmental Protection Agency (USEPA) Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) (commonly known as Superfund).

Many hazardous materials are commonly used substances which are harmless in their normal uses, but are
quite dangerous if released. The United States Environmental Protection Agency (USEPA) designates more
than 800 substances as hazardous and identifies many more as potentially hazardous due to their
characteristics and the circumstances of their release (USEPA 2013).

If released or misused, hazardous substances can cause death, serious injury, long-lasting health effects, and
damage to structures, other properties, and the environment. Many products containing hazardous
substances are used and stored in homes and these products are shipped daily on highways, railroads,
waterways, and pipelines.

The following are the most common types of hazardous material incidents:
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Fixed-Facility Hazardous Materials Incident—This is the uncontrolled release of materials from a
fixed site capable of posing a risk to health, safety, and property as determined by the Resource and
Conservation and Recovery Act. It is possible to identify and prepare for a fixed-facility incident
because federal and state laws require those facilities to notify state and local authorities about
what is being used or produced at the site.
Hazardous Materials Transportation Incident—A hazardous materials transportation incident is any
event resulting in uncontrolled release of materials during transport that can pose a risk to health,
safety, and property as defined by Department of Transportation Materials Transport regulations.
Transportation incidents are difficult to prepare for because there is little if any notice about what
materials could be involved should an accident happen. Hazardous materials transportation incidents
can occur at any place within the country, although most occur on the interstate highways or major
federal or state highways, or on the major rail lines.

Pipeline and Tank Hazards
Transmission and distribution pipelines provide two differing services. Transmission pipelines transport raw
material for further refinement. These pipes are large and far reaching, operating under high pressure.
Distribution pipelines provide the processed materials to the end user. These are smaller in diameter, some as
small as a half an inch, and operate under lower pressure.

Although pipelines are the safest and most reliable way to transport natural gas, crude oil, liquid petroleum
products, and chemical products, there is still an inherent risk due to the nature of the hazardous materials.
Pipelines are regulated by the Office of the State Fire Marshall Pipeline Safety Division. Pipelines are also
monitored by a complex data web called System Control and Data Acquisition (SCADA), measuring the flow
rate, temperature and pressure. The network transfers real-time data via satellite from the pipelines to a
control center where the valves, pumps, and motors are remotely operated. If tampering with the pipeline
occurs, an alarm sounds. The ensuing valve reaction is instantaneous, with the alarm system isolating any
rupture and setting off a chain reaction that shuts down pipeline pumps and alerts pipeline operators within
seconds.

Pipeline failure incidents, both distribution and transmission, can occur when pipes corrode, are damaged
during excavation, incorrectly operated, or damaged by other forces. More serious accidents occur on
distribution pipelines than on any other type due to their sheer number, intricate networking system, and
location in highly populated areas.

Tank hazards, both above and below ground, have potential to cause immense damage due to the large
quantities of concentrated hazardous materials in a single location. Potential results of an event involving a
tank release include fire, explosion, and exposure to toxic substances.

Aviation Accidents
Aviation accidents can occur for numerous reasons including mechanical failure, poor weather conditions, and
pilot error. They are defined as an occurrence associated with the operation of an aircraft which takes place
between the time a person boards the aircraft with the intention of flight, to the time the person has
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disembarked the aircraft. There are three different occurrences that determine an aviation accident: a person
is fatally or seriously injured; the aircraft sustains damage or structural failure; or the aircraft is missing or
completely inaccessible. An aviation incident is an occurrence, other than an accident, associated with the
operation of an aircraft which affects or could affect the safety of operation (International Civil Aviation
Organization, 2001).

Aviation accidents are often devastating incidents that may result in serious injuries or fatalities. The Federal
Aviation Administration (FAA) and the National Transportation Safety Board (NTSB) are the agencies
responsible for monitoring air travel and investigating accidents. Some of the most common causes of aviation
accidents occur as a result of violating FAA and NTSB regulations. Some other causes of accidents include, but
are not limited to:

Pilot or flight crew errors – Pilot errors are the number one cause of aviation accidents and account
for the highest number of fatalities. Pilots have the responsibility to transport passengers safely
from one place to another and follow FAA and NTSB regulations to better ensure passenger safety. If
a pilot or flight crew makes an error, an accident may occur.
Faulty equipment – Faulty aircraft equipment and/or mechanical features are another common
cause of an aviation accident.
Aircraft design flaws – The manufacturer of an aircraft is responsible for an aviation accident if the
structural design is flawed and results in an accident.
Failure to properly fuel or maintain the aircraft – If regulations and safety standards set by the FAA
or NTSB are violated, an accident may occur.
Negligence of Federal Air Traffic Controllers (ATC) – The failure of air traffic controllers to properly
monitor the airways is another cause of aviation accidents.

11.2 Human-Caused Hazard Profile
11.2.1 Past Events

State of California
Manmade: Terrorism and Cyber Threat Events
According to the Governor’s Office of Emergency Services Terrorism Response Plan, the State of California has
had a long history of defending the public against domestic and foreign terrorists. Domestic terrorist groups in
California have been focused on political or social issues, while the limited internationally based incidents have
targeted the state’s immigrant communities due to foreign disputes. Advanced technologies and
communication have allowed these groups to become more sophisticated and better organized, with remote
members linked electronically.

Technological: Hazardous Materials Release, Pipeline and Tank, and Aircraft Accidents
No comprehensive source was found for technological hazard incidents affecting the entire State of California.
Technological events are typically regional or local in nature due to the limited reach of such events.
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Regional
Manmade:

Terrorism Events
The Bay Area has not experienced a regional terrorism event. However, the 2016 hosting of Super Bowl 50 in
Santa Clara County highlighted and increased the mainstream exposure of the Bay Area for potential future
terrorist events.

Cyber Threats
In December 2015, University of California at Berkeley experienced a massive cyberattack that left upwards of
80,000 people exposed to cybercrime. As one of the largest employers in the Bay Area, this cyberattack reached
beyond jurisdictional and county lines to affect the entire Bay Area (Bay City News, 2015).

Technological Hazard Incidents

Hazardous Materials Release
The Bay Area has not experienced a hazardous materials release event with a regional affect. Hazardous
material releases are often localized due to the limited release of such events.

Pipeline or Tank Hazard
The Bay Area has not experienced a regional pipeline or tank hazard event. Pipeline or tank hazards are often
localized due to the limited release of such events.

Aircraft Accidents
The Bay Area has not experienced an aircraft accident that caused widespread devastation throughout the
region, such as the Aeromexico DC-9 airplane the collided with a private plane and crashed in a residential
neighborhood in Cerritos, California. Aircraft accidents have been localized and somewhat contained.

Local
Manmade:

Terrorism Events
On August 24, 2009, a student at Hillsdale High School in the City of San Mateo intended to detonate multiple
homemade bombs and murder fellow students. Security was alerted before the student was able to execute
his plan.

From 1975–1977, the New World Liberation Front planned and executed multiple minor attacks in Belmont,
Burlingame, Redwood City, the City of San Mateo, San Bruno, and Hillsborough. Successful attacks resulted in
minor property damage with one reported injury in San Mateo.

In May 1972, left-wing militants injured one person during a bombing of MB Associates in Menlo Park.
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Cyber Threats
On December 3, 2014, multiple Bay Area governments were shut down as a result of a global cyberattack.
Burlingame and Belmont experienced website outages due to a denial of service attack on a San Francisco-
based company that provided services for the affected jurisdictions.

Technological:

Hazardous Materials Release
Although hazardous material incidents can happen almost anywhere, certain areas are at higher risk.
Jurisdictions near roadways that are frequently used for transporting hazardous materials and jurisdictions
with industrial facilities that use, store, or dispose of such materials all have an increasing potential for major
incidents, as do jurisdictions crossed by certain railways, waterways, airways and pipelines. Hazardous
materials are transported through the County via highways and pipelines. Public facilities and numerous
businesses located in the County store and use reportable quantities of hazardous materials. San Mateo
County’s level of exposure to hazardous materials can be understood by examining the County’s types of
businesses, commercial traffic routes, highway, and sea exposure.

CERCLA, Emergency Planning and Community Right-to-Know Act (EPCRA) and California law require
responsible parties to report hazardous material releases if certain criteria is met. CERCLA requires that
all releases of hazardous substances (including radionuclides) exceeding reportable quantities be reported by
the responsible party to the National Response Center. If an accidental chemical release exceeds the EPCRA
applicable minimal reportable quantity, the facility must notify State Emergency Response Commissions
(SERCs) and Local Emergency Planning Committees (LEPCs) for any area likely to be affected by the release,
and provide a detailed written follow-up as soon as practicable. Information about accidental chemical
releases must be made available to the public. California Governor’s Office of Emergency Services (Cal OES)
Spill Release Archive Files contain spreadsheet files that list all spills reported to the Cal OES Warning Center
for a specific year. In 2015, there were 108 reportable hazardous materials releases within San Mateo County.
This year, through April 11, 2016, there have been 51 reportable hazardous materials releases so far, meeting
the criteria that exceeds reportable quantities.

Pipeline
Pipelines owned and operated by various companies run beneath the County and City streets. Pipelines are
primarily underground, which keeps them away from public contact and accidental damage, except where
distribution pipelines meet their termination point for providing their source for public consumption. Despite
safety and efficiency statistics, increases in energy consumption and population growth near pipelines present
the potential for a pipeline emergency incident. While pipelines are generally the safest method of transporting
hazardous chemicals, they are not fail-safe. Pipeline product releases, whether in the form of a slow leak or
violent rupture, are a risk in any community.

The 2010 San Bruno pipeline explosion occurred on September 9, 2010, in San Bruno, California, killing eight
people and causing more than $54 million in damage to homes and vehicles, with additional costs to rebuild
San Bruno's streets, sewers, sidewalks and other infrastructure. A 30-inch diameter steel natural gas pipeline
owned by Pacific Gas & Electric (PG&E) exploded into flames in the Crestmoor residential neighborhood,
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two miles west of San Francisco International Airport. In 2011, PG&E was subject to an exhaustive review of
the pipelines’ safety and approval for restoration of full pressure from the California Public Utilities Commission
(CPUC). PG&E reduced the pipelines’ pressure by about 20 percent as a precaution shortly after the natural gas
accident in San Bruno. Since then, the utility has verified the safety of these pipelines through a robust program
that includes pressure tests, records verification and visual pipeline inspections.

Aircraft
The San Francisco International Airport (SFO) is located in an unincorporated area of the County. According to
the Airports Council International, SFO is the 5th busiest airport in the nation in terms of passenger volume
and 13th busiest in cargo volume. Air traffic statistics for January of 2016 include 34,076 flights consisting of
passenger carriers, air taxis, civil, and military planes. Statistics for 2015 include 34,172 carrier flights. In 2014,
SFO was the 9th busiest airport in the United States based on the number of flight operations. On July 6, 2013,
an Asiana Airlines Boeing 777 with more than 300 passengers and crew members on board crashed while
landing at San Francisco International Airport. According to U.S. court filings, three people were killed and
more than 180 were injured. Since the airport opened in 1927, there have been 14 airplane crashes at SFO.

11.2.2 Location

Manmade:
Terrorism
The State of California and Office of Homeland Security have identified numerous high-profile targets for
potential terrorists in California. Large population centers, high-visibility tourist attractions, and critical
infrastructure accessible to the public present security challenges of an ongoing nature in California. The
network of highways, railways, ports, and airports used to transport significant amounts of hazardous materials
poses a significant technological hazards threat. Multiple incidents may happen simultaneously, and all
typically require a multi-agency, multi-jurisdictional response.

Cyber Threats
Possible cyberterrorist targets include the banking industry, power plants, air traffic control centers, and water
systems; and especially facilities that rely on computers, computer systems, and programs for their operations.

Both public and private operations within San Mateo County are threatened on a near-daily basis by the
millions of currently engineered cyberattacks developed to automatically seek technological vulnerabilities.

Technological:
Hazardous Materials Release

Fixed Site
Hazardous materials are stored before and after they are transported to their intended use. This may include
service stations that store gasoline and diesel fuel in underground storage tanks (USTs); hospitals that store
radioactive materials, flammable materials and other hazardous substances; or manufacturers, processors,
distributors, and recycling plants for chemical industries which store a variety of chemicals on site (FEMA 2013).
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For the purpose of this plan, fixed sites include buildings or property where hazardous materials are
manufactured or stored, and are regulated under various programs by the USEPA.

The USEPA Toxic Substances Control Act of 1976 provides the USEPA with authority to require reporting,
record-keeping and testing requirements, and restrictions relating to chemical substances and/or mixtures.
Certain substances are generally excluded from TSCA, including among others, food, drugs, cosmetics, and
pesticides. TSCA addresses the production, importation, use, and disposal of specific chemicals including
polychlorinated biphenyls (PCBs), asbestos, radon, and lead-based paint. According to TSCA, one USEPA
regulated facility is located in Redwood City.

In addition to TSCA facilities, facilities identified under the Resource Conservation and Recovery Act
Information (RCRA Info) databases were also reviewed for this plan. Hazardous waste information is contained
in RCRA Info, a national program management and inventory system about hazardous waste handlers. In
general, entities that generate, transport, treat, store, and dispose of hazardous waste are required to provide
information about their activities to state environmental agencies. These agencies pass on the information to
regional and national USEPA offices. This regulation is governed by the Resource Conservation and Recovery
Act (RCRA), as amended by the Hazardous and Solid Waste Amendments of 1984. There are over 1,500 RCRA
facilities within San Mateo County.

Transportation
Incidents involving hazardous materials in transit can occur through a variety of vehicles in and around San
Mateo County. The Planning Area hosts a variety of major transportation networks through which trains,
aircraft, water vessels, and commercial trucks transporting hazardous materials travel daily.

Pipeline and Tank

Pipeline
Jet fuel is delivered via pipelines to SFO underground, and in populated areas. These pipelines must be over
three feet below the asphalt, with pipes made of at least one-inch thick steel. If a pipe ruptures, valves would
cut off and operators would receive an automatic alarm. Additionally, PG&E runs multiple natural gas
transmission pipelines throughout the County, such as the one that exploded in 2010.

The U.S. Department of Transportation Pipeline and Hazardous Materials Safety Administration (PHMSA)
provides an interactive mapping tool for public awareness of major transmission pipelines that run through a
user-defined geographical area. Figure 11-2 presents the pipeline query results for San Mateo County.



San Mateo County Hazard Mitigation Plan

247
SECTION 2 - Chapter 11
Human-Caused Hazards

FFIGURE 11-2. TRANSMISSION PIPELINES OF SANMATEO COUNTY

Distribution pipelines run throughout highly populated areas for the purpose of providing refined materials for
public use and consumption. Large distribution lines, called “mains,” move the gas close to cities. These main
lines, along with the much smaller service lines that travel to homes and businesses, account for the vast
majority of underground pipeline system.

Tank
Jet fuel to be used for planes at SFO is stored at SFO Fuel, an airline consortium which leases the SFO Fuel Tank
Farm Facility at the SFO. The tank farm facility is operated by Chevron and includes seven above-ground storage
tanks with a total capacity of nearly 15 million gallons. The largest tanks can hold up to approximately 90,000
barrels of jet fuel. There are risks in storing petroleum in aboveground storage tanks, which can leak and
pose a threat to the land, environment, and navigable waterways. A container (i.e. storage tank) cannot be
used for storage unless its material and construction are compatible with the material stored and conditions
of storage such as pressure and temperature. There are many aboveground tanks within San Mateo County.

The County of San Mateo has a stringent program for aboveground fuel storage tanks. The Health and Safety
Code defines an “aboveground storage tank” or “storage tank” as a tank that has the capacity to store 55
gallons or more of petroleum and is substantially or totally above the surface of the ground. Additionally, a
“Tank Facility” means one or more aboveground storage tanks, including any piping that is integral to the tanks,
that contain petroleum, and are used by a single business entity at a single location or site. A Tank Facility that
stores 1,320 gallons or more of petroleum in aboveground storage containers or tanks is required to comply



San Mateo County Hazard Mitigation Plan

248
SECTION 2 - Chapter 11
Human-Caused Hazards

with the Aboveground Petroleum Storage Act (APSA), prepare and implement a Spill Prevention Control and
Countermeasure (SPCC) plan, and submit an annual Aboveground Petroleum Storage Tank Facility Statement.

Aircraft Accidents
San Mateo County is home to the San Francisco International Airport (SFO). SFO infrastructure is owned and
operated by the City and County of San Francisco, while the land on which SFO is located belongs to the San
Mateo County. SFO is the only airport located within San Mateo County that has international air traffic. SFO
was invited to take part in this plan and declined. Because SFO infrastructure is owned and operated by the
City and County of San Francisco, SFO is covered in the San Francisco hazard mitigation plan and is not a
planning partner in the San Mateo planning process. San Mateo County operates two local airports – one in
Half Moon Bay, and one in San Carlos. Outside of those airports located within County lines, Oakland
International and Mineta San Jose International are located in close proximity to the County. As such, incoming
air traffic to these two additional high volume airports has the potential to cause accidents within San Mateo
County. Figure 11-3 shows the location of these identified airports.

FFIGURE 11-3. AIRPORTS AROUND SANMATEO COUNTY
Source: Google Maps
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11.2.3 Frequency

Manmade:
Terrorism
As of 2015, California’s economy was the largest of any state in the U.S. San Mateo County’s proximity to San
Francisco and Silicon Valley presents unique conditions for terrorist attacks. The transportation, energy, and
communications systems that cross the County have impacts on the local, regional, and even national
economy. In general, the risks of a terrorist event involving a WMD are as follows:

Chemical—The risk of a chemical event is present in San Mateo County. The agricultural community
in San Mateo County uses and stores significant amounts of chemicals for peaceful and productive
means that could be used in destructive ways.
Explosives—Pipe bomb and suspicious package events have occurred in San Mateo County in the
past. While none of the events has been specifically identified as a WMD-related attack, the
elements necessary to construct a WMD are readily available. Additionally, the agricultural
communities maintain sufficient products and quantities for use in explosive events.
Radiological/Nuclear—The major transportation arteries for vehicles or rail that cross through San
Mateo County contribute to the risk of a radiological event. Such products can unknowingly pass
through any one of the regional transportation corridors.
Biological—Anthrax incidents that occurred in the U.S. in October 2001 demonstrate the potential
for spreading terror through biological WMDs. The introduction of Newcastle disease in the United
States demonstrates how an agent can be introduced to livestock, causing harm to public health and
the economy.
Combined Hazards—WMD agents can be combined to have a greater total effect. When combined,
the impacts of the event can be immediate and longer-term. Casualties will likely suffer from both
immediate and long-term burns and contamination. Given the risks associated with chemical agents
in San Mateo County, the possibility exists for such a combined event to occur.

Cyber Threats
Cyberattacks are experienced on a daily basis, often times without being noticed. Up-to-date virus protection
software used in both public and private sectors prevent most cyberattacks from becoming successful.
Programs that promote public education to that end are also an effective way in which to mitigate cyber
threats.

Cyberterrorism is much less common than cyberattacks, and the frequency is unknown.

Technological:
Hazardous material incidents may occur at any time in San Mateo County, given the presence of transportation
routes bisecting the County, the location of businesses and industry that use hazardous materials, the presence
of scattered illegitimate businesses such as clandestine drug laboratories at any given time, and the improper
disposal of hazardous waste.
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11.2.4 Severity
The severity of human-caused hazards is challenging to measure. Severity could range from a minor
transportation accident to a full-scale terrorist attack.

The term mass-casualty incident (MCI) is often applied to transportation accidents involving air travel, as well
as multi-vehicle highway accidents. However, MCIs may also result from hazardous materials incidents or acts
of violence, such as shootings or hostage situations. Effects may include serious injuries, loss of life, and
associated property damage.

Because large numbers of patients may be involved, significant MCIs may tax local emergency medical and
hospital resources, and therefore require a regional response. MCIs may occur throughout the County, day or
night, at any time of the year on any roadway.

The location of SFO and local airports face the risk of an MCI. Adverse weather may also play a role in roadway
or air accidents. Pipeline and tank explosions can expose populations to fire or toxic materials. MCIs may also
result from acts of violence or terrorism, which could include a chemical, biological or radiological incident,
contaminating persons and requiring mass decontamination.

11.2.5 Warning Time
Very few terrorism incidents are preceded by a warning, and in the case of a technological hazard, accidents
occur without predictability under circumstances that give responders little time to prepare. Nonetheless, the
San Mateo County Sheriff’s Office (SMSO) contributes staffing to the San Francisco Division Office of the Joint
Terrorism Task Force. In addition, SMSO operates one of four regional Fusion Centers in California; they are
intended to be information-sharing enterprises to bridge gaps between local, state, and federal efforts on an
all-hazards, all-crimes level, and is known as the Northern California Regional Intelligence Center (NCRIC). The
NCRIC is a government program that helps safeguard the community by serving as a dynamic security nexus to
detect, prevent, investigate, and respond to criminal and terrorist activity. The NCRIC disseminates intelligence
and facilitates communications between federal, state, and local agencies, and private sector critical
infrastructure partners to help them take action on threats and public safety issues. Continued concentrated
and deliberate efforts through the NCRIC may increase warning times.

11.3 Secondary Hazards
Human-caused hazards are not like natural hazards that have measurable secondary impacts. The largest
secondary impact caused by human-caused hazards would be economic. Economic impacts from human-
caused hazards could be significant:

The cost of a terrorist act would be felt in terms of loss of life and property, disruption of business
activity and long-term emotional impacts. Recovery would take significant resources and expense at
the local level.
The economic impact of computer security breaches associated with data and telecommunications
losses can be staggering.
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Pipeline and tank failure impacts can include both the cost of community recovery for the area
surrounding the failure site and the cost of a disruption of services for the material transported by
the pipeline
A large aircraft accident could have compounding effects on the economy, from recovery needs if an
aircraft accident occurred in a residential neighborhood, to revenue lost from cancelled incoming
flights.
Hazardous materials releases have the potential to cause major disruptions to local businesses that
house hazardous materials. Additionally, a hazardous materials release could cause businesses to
close if they are located in the path of the hazardous materials flow.

11.4 Exposure
The human-caused hazard risk assessment is based on a system that measures a facility’s criticality and physical
vulnerability. Criticality is a measure of the potential consequence of an accident or terrorist event as well as
the attractiveness of the facility to a potential adversary or threat. The criticality for each critical facility is based
on the factors shown in Table 11-3. The criticality for each critical facility is based on the following:

Awareness—How aware is the public of the existence of the facility, site, system, or location?
Hazardous Materials—Are flammable, explosive, biological, chemical and/or radiological materials
present on site?
Collateral Damage Potential—What are the potential consequences for the surrounding area if the
asset is attacked or damaged?
Site Population—What is the potential for mass causalities, based on the capacity of the facility?
Public or Emergency Functions—Does the facility perform a function during an emergency? Is this
facility or function capable of being replicated elsewhere?

TTABLE 11-3. CRITICALITY FACTORS

Criterion Low Medium High
Awareness Not known/Neighborhood City/Region/County State/National
Hazardous Materials None/Limited & secure Moderate/Large & secure Large/Minimal or no security
Collateral Damage
Potential

None or low Moderate/Immediate area or
within 1 mile radius

High/Immediate area or
within 1 mile radius

Site Population 0–300 301–1,000 1,001 or greater
Public/Emergency
Function

No emergency function, or
could be used in the future
for emergency function

Support Emergency
Function—Redundant site

Emergency Function—Critical
service with or without
redundancy

Vulnerability is a measure of the physical opportunity for an accident or an adversarial attack. This assessment
takes into consideration physical design, existing countermeasures, and site layout. The vulnerability for each
critical facility is based on the criteria shown in Table 11-4. The vulnerability for each critical asset is based on
the following:
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Accessibility—How accessible is the facility or site to the public?
Automobile Proximity—How close can an automobile get to the facility? How vulnerable is the
facility to a car bomb attack?
Asset Mobility—Is the facility or asset’s location fixed or mobile? If mobile, how often is it moved,
relocated, or repositioned?
Proximity to other critical facilities—If the facility is close to other critical facilities then there could
be an increased probability of the facility receiving collateral damage.
Secure design—General evaluation of areas of obstruction, air intake locations, parking lot and road
design and locations, and other site design aspects.

TTABLE 11-4. VULNERABILITY CRITERIA

Criterion Description
Ratings

Low Medium High
Accessibility How accessible is the facility

or site to the public?
Remote location,
secure perimeter,
tightly controlled
access

Controlled access,
protected or unprotected
entry

Open access,
unrestricted,
patrolling security,
sign restrictions

Automobile
Proximity

How close can an automobile
get to the facility? How
vulnerable is the facility to a
car bomb attack?

Not within 75–100
feet

Not within 25–50 feet Adjacent or not
within 10 feet

Asset
Mobility

Is the facility location fixed or
mobile? If mobile, how often
is it moved, relocated, or
repositioned?

Moves or is
relocated frequently

Moves or is relocated
occasionally

Permanent or
fixed

Proximity to
other Critical
Facilities

If the facility is close to other
critical facilities, there is an
increased chance of the
facility receiving collateral
damage.

Greater than 1.5–
2 miles

Greater than 3/4–1 mile Within 1/2–3/4
mile

Secure
Design

General evaluation of areas
of obstruction, air intake
locations, parking lot and
road design and locations,
and other site design
aspects.

No areas for
concealment of
packages, air intakes
are on roof,
accessways are not
under the structure.

Area of concealment
present, greater than 25
feet from the structure;
Air intakes located at
least 10 feet above
ground, may have under
structure access drives.

Areas of
concealment
within 25 feet, air
intakes at ground
level, under
structure access
drives.

11.4.1 Population
A human-caused hazard event could range from an isolated accident to a highly coordinated act of destruction
by multiple agents upon multiple targets. Large-scale incidents have the potential to kill or injure many citizens
in the immediate vicinity, and may also affect people at a relative distance from the initial event. This report
does not consider a set distance to determine those more or less at risk. Variables affecting exposure for a
WMD attack and a hazardous material accident include the type of product, the physical and chemical
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properties of the substance, the physical state of the product (solid, liquid, or gas), the ambient temperature,
wind speed, wind direction, barometric pressure, and humidity.

With so many variables to determine “toxic endpoints” as defined by the California Environmental Protection
Agency, distances are difficult to forecast. In general, those close to the major transportation corridors or
businesses with acutely hazardous materials are more at risk for some sort of effect; but again, each chemical
incident will be different and the scenarios are too numerous to describe in this plan.

Hazardous materials pose a significant risk to emergency response personnel. All potential first responders and
follow-on emergency personnel in the Planning Area currently are and will be properly trained to the level of
emergency response actions required of their individual position at the response scene. Hazardous materials
also pose a serious long-term threat to public health and safety, property, and the environment.

11.4.2 Property
San Mateo County is among the fastest growing counties in California, making it a higher profile target for
terrorism. Additionally, San Mateo’s location between Silicon Valley and San Francisco make San Mateo County
vulnerable to secondary and cascading effects of a possible terrorist threat.

11.4.3 Critical Facilities and Infrastructure
Critical facilities are limited to identified planning partner facilities, and other government facilities such as the
U.S. Post Office, private utility infrastructure and administrative offices, and medical facilities. Secure areas
vary from jurisdiction to jurisdiction. Based on the criticality factors and vulnerability criteria described above,
these facilities are all at risk because of their accessibility, automobile accessibility, and lack of a secure or
hardened design.

11.4.4 Environment
The risk of human-caused hazards to the environment is considerable. Hazardous materials spilled along roads
or railways as a result of an intentional or unintentional act could easily pollute rivers, streams, wetlands,
riparian areas, and adjoining fields. Other hazardous materials released into the air could severely impact plant
and animal species. By reducing the risk exposure to the built environment, the county will also mitigate
potential losses to the natural environment.

11.5 Vulnerability
11.5.1 Population
Although human-caused hazards have not resulted in a large number of deaths in this area, this type of hazard
can be deadly and widespread. Injuries and casualties were not estimated for this hazard. Any individuals
exposed to human-caused hazards are considered to be at risk, particularly those working as first responder
professionals.



San Mateo County Hazard Mitigation Plan

254
SECTION 2 - Chapter 11
Human-Caused Hazards

11.5.2 Property
All structures in San Mateo County are physically vulnerable to a human-caused hazard. The emphasis on
accessibility, the opportunity for roof access, driveways underneath some structures, unmonitored areas, the
proximity of many structures to road and airline transportation corridors and underground pipelines, and the
potential for a terrorist to strike any structure randomly, all have an impact on the vulnerability of structures.

11.5.3 Critical Facilities and Infrastructure
Most critical facilities and infrastructure in San Mateo County would be vulnerable to human-caused hazards,
including utilities, data and telecommunications systems, and transportation facilities.

11.5.4 Environment
The environment vulnerable to a human-caused hazard is the same as the environment exposed to the hazard.
While human-caused disasters have caused significant damage to the environment, estimating damage can be
difficult. Loss estimation platforms such as Hazards U.S. – Multi-Hazard (HAZUS-MH) are not equipped to
measure environmental impacts of these types of hazards. The best gauge of vulnerability of the environment
would be a review of damage from past human-caused hazard events. Loss data for damage to the
environment were not available at the time of this plan update. Capturing this data from future events could
be beneficial in measuring the vulnerability of the environment for future updates.

11.5.5 Economic impacts
Economic impacts from human-caused hazards could be significant. The cost of a terrorist act would be felt in
terms of loss of life and property, disruption of business activity, and long-term emotional impacts. Recovery
would take significant resources and expense at the local level.

The economic impact of data and telecommunications losses can be staggering as computer security breaches,
crime conducted via the internet such as identify theft, and many more forms of human-caused economic
losses occur daily. Millions of dollars are lost each year as criminals and cyber-terrorists steal sensitive
information and funds from individuals and organizations.

11.6 Future Trends in Development
The threat of human-caused hazards and the availability of Homeland Security Funds will influence future
development of the County’s critical facilities. However, the potential for human-caused hazards in San Mateo
County is not likely to lessen or prohibit future development.

11.7 Scenario
Two human-caused hazard scenarios could have a significant impact on San Mateo County. The first scenario
would involve hazardous materials being transported via pipeline or highway systems that bisect the Planning
Area. The release of hazardous materials via intentional or unintentional means could impact large population
centers within the County, particularly on the populated Bayside. Knowledge of the location of pipelines and
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vehicles would play a role in preparedness for this scenario, thus reducing its potential impact. The biggest
issue in response to hazardous material is material identification and containment.

The second scenario that could have a significant impact on the Planning Area would be a terrorist event at a
large gathering place such as a mall or event center. Terrorist events happen with little or no warning. With a
population of nearly 800,000 people and location on the San Francisco Peninsula, San Mateo County has
potential targets for terrorist activities. The County has taken steps to assess these sites as well as probable
scenarios.

11.8 Issues
Important issues associated with human-caused hazards in San Mateo County that support future mitigation
actions include but are not limited to the following:

Participate in regional, state and federal efforts to gather terrorism information at all levels and keep
public safety officials briefed at all times regarding any local threats. Staff will then further develop
response capabilities based on emerging threats.
Continue all facets of emergency preparedness training for Police, Fire, Public Works, and
Manager/Public Information staff in order to respond quickly in the event of a human-caused
disaster. Enhance awareness training for all public employees to recognize threats or suspicious
activity to prevent an incident from occurring.
Work proactively with hazardous materials facilities regarding: placards and labeling of containers;
emergency plans and coordination; standardized response procedures; notification of the types of
materials being transported through San Mateo County on at least an annual basis; conducting
random inspections of transporters as allowed by each company; installation of mitigating
techniques along critical locations; routine hazard communication initiatives; and continuously
looking to the use of safer alternative products to conduct transport operations.
Participate in the Cal OES Disaster Resistant California annual conference and other training sessions
sponsored by regional, state, and federal agencies.
Utilize Crime Prevention Through Environmental Design (CPTED) in future planning efforts and
enhance existing infrastructure and buildings to prevent or mitigate human-caused incidents. CPTED
is an urban planning design process that integrates crime prevention with neighborhood design and
community development. CPTED is based on the theory that the proper design and effective use of
the built environment can reduce crime and the fear of crime and improve the quality of life. CPTED
creates an environment where the physical characteristics, building layout, and site planning allow
inhabitants to become key agents in ensuring their own security.
Participate in regional training exercises per the requirements of Homeland Security Presidential
Directive #8 in support of national preparedness. These training exercises, sponsored by the Bay
Area Urban Area Security Initiative (UASI), will test and evaluate the ability to coordinate the
activities of city, county, and state government first responders, volunteer organizations, and the
private sector in responding to terrorism and technological hazards. The trainings will enhance
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interagency coordination, provide training to staff, test response and recovery capabilities, and
activate the National Incident Management System, Standardized Emergency Management System
(SEMS), and the mutual aid system.
Work with the private sector to enhance and create Business Continuity Plans in the event of an
emergency.
Review existing automatic/mutual aid agreements with other public safety agencies to identify
opportunities for enhancement.
Maintain a regional emergency services information line that the public can contact 24 hours a day
during an emergency incident.
Coordinate with Planning Area school districts to ensure that their emergency preparedness plans
include preparation for human-caused incidents.
Encourage local businesses to adopt IT and telecommunications recovery plans.
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CChapter 12.
Planning Area Risk Ranking

A risk ranking was performed for the hazards of concern described in this plan. This risk ranking assesses the
probability that each hazard will occur as well as its likely impact on the people, property, and economy of the
planning area. The risk ranking methodology and results were reviewed, discussed, and approved by the
Steering Committee. When available, estimates of risk were generated with data from HAZUS-MH or
geographic information system (GIS) analysis using methodologies promoted by the Federal Emergency
Management Agency (FEMA). Qualitative assessments were used for hazards of concern with less robust
datasets. As appropriate, results were adjusted based on local knowledge and other information that was not
captured in the quantitative assessments. The results are used in establishing mitigation priorities.

12.1 Probability of Occurrence
The probability of occurrence of a hazard is indicated by a probability factor based on the likelihood of annual
occurrence:

High—Hazard event is likely to occur within 25 years (Probability Factor = 3)
Medium—Hazard event is likely to occur within 100 years (Probability Factor =2)
Low—Hazard event is not likely to occur within 100 years (Probability Factor =1)
No exposure—There is no probability of occurrence (Probability Factor = 0).

The assessment of hazard frequency is generally based on past hazard events in the area. Table 12-1
summarizes the probability assessment for each hazard of concern for this plan.

TABLE 12-1. PROBABILITY OF HAZARDS

Hazard Event Probability (high, medium, low) Probability Factor
Dam failure Low 1

Drought High 3
Earthquake High 3

Floodb High 3
Landslide High 3

Severe weather High 3
Tsunami High 3
Wildfire High 3

a. 100-year probabilistic results are used for risk ranking
b. 1 percent annual chance flood event is used for risk ranking
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12.2 Impact
Hazard impacts will be assessed in three categories: impacts on people, impacts on property, and impacts on
the local economy. Numerical impact factors are assigned as follows:

People—Values are assigned based on the percentage of the total population exposed to the hazard
event. The degree of impact on individuals will vary and is not measurable, so the calculation
assumes for simplicity and consistency that all people exposed to a hazard because they live in a
hazard zone will be equally affected when a hazard event occurs. It should be noted that planners
could use an element of subjectivity in assigning values for impacts on people. Impact factors were
assigned as follows:

o High—30 percent or more of the population is exposed to a hazard (Impact Factor = 3)
o Medium—15 percent to 29 percent of the population is exposed to a hazard (Impact

Factor = 2)
o Low—14 percent or less of the population is exposed to the hazard (Impact Factor = 1)
o No impact—None of the population is exposed to a hazard (Impact Factor = 0).

Property—Values are assigned based on the percentage of the total property value exposed to the
hazard event:

o High—25 percent or more of the total assessed property value is exposed to a hazard
(Impact Factor = 3)

o Medium—10 percent to 24 percent of the total assessed property value is exposed to a
hazard (Impact Factor = 2)

o Low—9 percent or less of the total assessed property value is exposed to the hazard (Impact
Factor = 1)

o No impact—None of the total assessed property value is exposed to a hazard (Impact Factor
= 0).

Economy—Values are assigned based on the percentage of the total property value vulnerable to
the hazard event. Values represent estimates of the loss from a major event of each hazard in
comparison to the total assessed value of the property exposed to the hazard. Vulnerability was
considered the same as or a percentage of exposure because of the lack of loss estimation tools
specific to some hazards, such as wildfire, landslide and severe weather. Loss estimates separate
from the exposure estimates were generated for the earthquake and flood hazards using HAZUS-
MH.

o High—Estimated loss from the hazard is 15 percent or more of the total exposed property
value (Impact Factor = 3)

o Medium—Estimated loss from the hazard is 5 percent to 14 percent of the total exposed
property value (Impact Factor = 2)

o Low—Estimated loss from the hazard is 4 percent or less of the total exposed property value
(Impact Factor = 1)

o No impact—No loss is estimated from the hazard (Impact Factor = 0).
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The impacts of each category are assigned a weighting factor to reflect its significance: impact on people is
given a weighting factor of 3; impact on property is given a weighting factor of 2; and impact on the economy
is given a weighting factor of 1.

Table 12-2, Table 12-3 and Table 12-4 summarize the impacts for each hazard.

TTABLE 12-2. IMPACT ON PEOPLE FROMHAZARDS

Hazard Event
Impact

(high, medium, low) Impact Factor
Multiplied by

Weighting Factor (3)
Dam failurea Medium 2 2 x 3 = 6

Droughtb None 0 0 x 3 = 0
Earthquake High 3 3 x 3 = 9

Floodc Low 1 1 x 3 = 3
Landslide Low 1 1 x 3 =3

Severe weather Medium 2 2 x 3 = 6
Tsunami Low 1 1 x 3 = 3
Wildfire Low 1 1 x 3 = 3

a. Inundation areas for the following dams are included in the combined inundation area: Bear Gulch, Emerald Lake, Felt Lake,
Laurel Creek, Lower Crystal Springs, Pilarcitos, Ricky Dam, San Andreas, Searsville.
b. All people in the planning area would be exposed to drought, but drought does not generally cause death or injury.
c. 1 percent annual chance flood event is used for risk ranking

TABLE 12-3. IMPACT ON PROPERTY FROM HAZARDS

Hazard Event
Impact

(high, medium, low) Impact Factor
Multiplied by

Weighting Factor (2)
Dam failurea Medium 2 2 x 2 = 4

Droughtb None 0 0 x 2 = 0
Earthquake High 3 3 x 2 = 6

Floodc Low 1 1 x 2 = 2
Landslide Low 1 1 x 2 = 2

Severe weather Medium 2 2 x 2 = 4
Tsunami Low 1 1 x 2 = 2
Wildfire Low 1 1 x 2 = 2

a. Inundation areas for the following dams are included in the combined inundation area: Bear Gulch, Emerald Lake, Felt
Lake, Laurel Creek, Lower Crystal Springs, Pilarcitos, Ricky Dam, San Andreas, Searsville

b. All property in the planning area would be exposed to drought, but impacts to structures are expected to be minimal.
c. 1 percent annual chance flood event is used for risk ranking
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TTABLE 12-4. IMPACT ON ECONOMY FROMHAZARDS

Hazard Event
Impact

(high, medium, low) Impact Factor Multiplied by Weighting Factor (1)
Dam failurea Medium 2 2 x 1 = 2

Drought Low 1 1 x 1 = 1
Earthquakeb Low 1 1 x 1 = 1

Floodc Low 1 1 x 1 = 1
Landslide Low 1 1 x 1 = 1

Severe weather Low 1 1 x 1 = 1
Tsunami Low 1 1 x 1 = 1
Wildfire Medium 2 2 x 1 = 2

a. Inundation areas for the following dams are included in the combined inundation area: Bear Gulch, Emerald Lake, Felt
Lake, Laurel Creek, Lower Crystal Springs, Pilarcitos, Ricky Dam, San Andreas, Searsville

b. 100-year probabilistic results are used for risk ranking
c. 1 percent annual chance flood event is used for risk ranking

12.3 Risk Rating and Ranking
The risk rating for each hazard was calculated by multiplying the probability factor by the sum of the weighted
impact factors for people, property, and operations, as summarized in Table 12-5.

A priority of high, medium, or low was assigned to each hazard based on these ratings. The hazard ranked as
being of highest concern is earthquake. Hazards ranked as being of medium concern are severe weather,
wildfire, flood, landslide, and tsunami. The hazards ranked as being of lowest concern are dam failure and
drought. Table 12-6 shows the hazard risk ranking.

TABLE 12-5. HAZARD RISK RATING

Hazard Event
Probability
Factor Sum of Weighted Impact Factors Total (Probability x Impact)

Dam failurea 1 (6+4+2) = 12 12
Droughtb 3 (0+0+1) = 1 3

Earthquake 3 (9+6+1) = 16 48
Floodc 3 (3+2+1) = 6 18

Landslide 3 (3+2+1) = 6 18
Severe weather 3 (6+4+1) = 11 33

Tsunami 3 (3+2+1) = 6 18
Wildfire 3 (3+2+2) = 7 21
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TTABLE 12-6. HAZARD RISK RANKING

Hazard Ranking Hazard Event Category
1 Earthquake High
2 Severe weather Medium
3 Wildfire Medium
4 Flood Medium
4 Landslide Medium
4 Tsunami Medium
5 Dam failure Low
6 Drought Low
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CChapter 1.
Goals and Objectives

Hazard mitigation plans must identify goals for reducing long-term vulnerabilities to the hazards identified, as
outlined in 44 Code of Federal Regulations (CFR) Section 201.6(c)(3)(i). As part of the planning process, the
Steering Committee reviewed the goals and objectives of the 2010 plan. After discussion, the committee
concluded that the goals and objectives should be revisited and revised to more fully align with other
community objectives and priorities. Through several facilitated discussions and exercises, the Steering
Committee established an updated set of goals and measurable objectives for the hazard mitigation plan, as
well as guiding principles. The resulting guiding principles, goals, objectives, and initiatives in this plan update
all support each other. Goals were selected based on their relevance and connection to other planning efforts.
Objectives were selected that met multiple goals. Mitigation initiatives were prioritized based on the initiative
meeting multiple objectives.

1.1 Guiding Principles
A guiding principle focuses the range of objectives and actions to be considered. A guiding principle is not a
goal because it does not describe a hazard mitigation outcome and it is broader than a hazard-specific
objective. The guiding principles for the San Mateo County Hazard Mitigation Plan are as follows:

1. Provide a dynamic, actionable approach to hazard planning that integrates with other planning
mechanisms to enhance or support hazard mitigation.

2. Invite and enhance the public’s awareness and understanding of hazards.
3. Create a decision making tool for policy and decision makers.
4. Promote compliance with State and Federal Program requirements.
5. Assure inter-jurisdictional coordination on hazard mitigation activities.
6. Integrate the concepts of climate change into the mitigation planning process.
7. Support economic viability after a hazard event.

1.2 Goals
The following are the mitigation goals for this plan:

1. Protect life and property;
2. Provide information to residents to better understand the hazards of the region and ways to reduce

their personal vulnerability to those hazards;
3. Promote hazard mitigation as an integrated public policy and as a standard business practice;
4. Increase resilience of infrastructure and critical facilities;
5. Protect the environment;
6. Develop and implement mitigation strategies that use public funds in an efficient and cost-effective

way; and,
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7. Improve community emergency management capability.

The effectiveness of a mitigation strategy is determined by how well these goals are achieved.

1.3 Objectives
Each selected objective meets multiple goals, serving as a stand-alone measurement of the effectiveness of a
mitigation action, rather than as a subset of a goal. The objectives also are used to help establish priorities. The
objectives are as follows:

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

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

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

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

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.

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

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

8. 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.

9. Improve systems that provide warning and emergency communications.
10. Promote dialogue between government representatives, private business, non-profit organizations,

and the public regarding hazard mitigation.
11. Retrofit, purchase, or relocate structures in high hazard areas, especially those known to be

repetitively damaged.
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CChapter 2.
Mitigation Alternatives

Catalogs of hazard mitigation alternatives were developed that present a broad range of alternatives to be
considered for use in the planning area, in compliance with 44 CFR (Section 201.6(c)(3)(ii)). One catalog was
developed for each hazard of concern evaluated in this plan. The catalogs for each hazard are listed in Tables
2-1 through Table 2-9. The catalogs present alternatives that are categorized in two ways:

By what the alternative would do:
Manipulate a hazard
Reduce exposure to a hazard
Reduce vulnerability to a hazard
Increase the ability to respond to or be
prepared for a hazard

By who would have responsibility for
implementation:
Individuals
Businesses
Government

Hazard mitigation initiatives recommended in this plan were selected from among the alternatives presented
in the catalogs. The catalogs provide a baseline of mitigation alternatives that are backed by a planning process,
are consistent with the planning partners’ goals and objectives, and are within the capabilities of the partners
to implement. Additionally, the ABAG action items from the 2010 initiative were reviewed and incorporated in
the alternatives list. These items are represented in bold print in the tables below.

Some of these actions may not be feasible based on the selection criteria identified for this plan. The purpose
of the catalog was to equip the planning partners with a list of what could be considered to reduce risk of the
hazards within the planning area. All actions identified in Volume 2 of this plan were selected based on the
selection criteria described in Chapter 1 of Volume 2.

TABLE 2-1. CATALOG OFMITIGATION ALTERNATIVES—DAM FAILURE

Personal Scale Corporate Scale Government Scale
Manipulate Hazard

None Remove dams
Remove levees/
upgrade levees
Harden dams

Remove dams
Remove levees/upgrade levees
Harden dams

Reduce Exposure
Relocate out of dam
failure inundation
areas.

Replace earthen
dams with
hardened
structures

Replace earthen dams with hardened structures
Relocate critical facilities out of dam failure inundation areas.
Consider open space land use in designated dam failure
inundation areas.

Reduce Vulnerability
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TTABLE 2-1. CATALOG OFMITIGATION ALTERNATIVES—DAM FAILURE

Personal Scale Corporate Scale Government Scale
Elevate home to
appropriate levels.

Flood-proof
facilities within
dam failure
inundation areas

Adopt higher regulatory floodplain standards in mapped dam
failure inundation areas.
Retrofit critical facilities within dam failure inundation areas.

Increase Preparation or Response Capability
Learn about risk
reduction for the
dam failure hazard.
Learn the
evacuation routes
for a dam failure
event.
Educate yourself on
early warning
systems and the
dissemination of
warnings.

Educate
employees on
the probable
impacts of a dam
failure.
Develop a
continuity of
operations plan.

Map dam failure inundation areas.
Enhance emergency operations plan to include a dam failure
component.
Institute monthly communications checks with dam operators.
Inform the public on risk reduction techniques
Adopt real-estate disclosure requirements for the re-sale of
property located within dam failure inundation areas.
Consider the probable impacts of climate in assessing the risk
associated with the dam failure hazard.
Establish early warning capability downstream of listed high
hazard dams.
Consider the residual risk associated with protection provided
by dams in future land use decisions.

TABLE 2-2. CATALOG OFMITIGATION ALTERNATIVES—DROUGHT

Personal Scale Corporate Scale Government Scale
Manipulate Hazard

None None Groundwater recharge through stormwater management
Reduce Exposure

None None Identify and create groundwater backup sources
Reduce Vulnerability

Drought-resistant
landscapes
Reduce water
system losses
Modify plumbing
systems (through
water saving kits)

Drought-
resistant
landscapes
Reduce private
water system
losses

Water use conflict regulations
Reduce water system losses
Distribute water saving kits

Increase Preparation or Response Capability
Practice active
water conservation

Practice active
water
conservation

Public education on drought resistance
Identify alternative water supplies for times of drought;
mutual aid agreements with alternative suppliers
Develop drought contingency plan
Develop criteria “triggers” for drought-related actions
Improve accuracy of water supply forecasts
Modify rate structure to influence active water conservation
techniques
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TTABLE 2-3. CATALOG OFMITIGATION ALTERNATIVES—EARTHQUAKE

Personal Scale Corporate Scale Government Scale
Manipulate Hazard

None None None
Reduce Exposure

Locate outside of hazard
area (off soft soils)

Locate or relocate
mission-critical
functions outside
hazard area where
possible

Locate critical facilities or functions outside hazard
area where possible

Reduce Vulnerability
Retrofit structure
(anchor house structure
to foundation)
Secure household items
that can cause injury or
damage (such as water
heaters, bookcases, and
other appliances)
Build to higher design

Build redundancy for
critical functions and
facilities
Retrofit critical
buildings and areas
housing mission-
critical functions
Install specially-
engineered pipelines
in areas subject to
faulting, liquefaction,
earthquake-induced
landsliding, or other
earthquake hazard.

Harden infrastructure
Provide redundancy for critical functions
Adopt higher regulatory standards
Install earthquake-resistant connections when
pipes enter and exit bridges.

Increase Preparation or Response Capability
Practice “drop, cover,
and hold”
Develop household
mitigation plan, such as
creating a retrofit
savings account,
communication
capability with outside,
72-hour self-sufficiency
during an event
Keep cash reserves for
reconstruction
Become informed on the
hazard and risk
reduction alternatives
available.
Develop a post-disaster
action plan for your
household

Adopt higher standard
for new construction;
consider
“performance-based
design” when building
new structures
Keep cash reserves for
reconstruction
Inform your
employees on the
possible impacts of
earthquake and how
to deal with them at
your work facility.
Develop a continuity
of operations plan

Provide better hazard maps
Provide technical information and guidance
Enact tools to help manage development in hazard
areas (such as tax incentives, information)
Include retrofitting and replacement of critical
system elements in capital improvement plan
Develop strategy to take advantage of post-disaster
opportunities
Warehouse critical infrastructure components such
as pipe, power line, and road repair materials
Develop and adopt a continuity of operations plan
Initiate triggers guiding improvements (such as <50
percent substantial damage or improvements)
Further enhance seismic risk assessment to target
high hazard buildings for mitigation opportunities.
Develop a post-disaster action plan that includes
grant funding and debris removal components.
Install portable facilities (such as hoses, pumps,
emergency generators, or other equipment) to
allow pipelines to bypass failure zones such as fault
rupture areas, areas of liquefaction, and other
ground failure areas (using a priority scheme if
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TTABLE 2-3. CATALOG OFMITIGATION ALTERNATIVES—EARTHQUAKE

Personal Scale Corporate Scale Government Scale
funds are not available for installation at all needed
locations).

TABLE 2-4. CATALOG OFMITIGATION ALTERNATIVES—FLOOD

Personal Scale Corporate Scale Government Scale
Manipulate Hazard

Clear stormwater drains
and culverts
Institute low-impact
development techniques
on property

Clear stormwater
drains and culverts
Institute low-impact
development
techniques on
property

Maintain drainage system
Institute low-impact development techniques on
property
Dredging, levee construction, and providing regional
retention areas
Structural flood control, levees, channelization, or
revetments.
Stormwater management regulations and master
planning
Acquire vacant land or promote open space uses in
developing watersheds to control increases in runoff

Reduce Exposure
Locate outside of hazard
area
Elevate utilities above
base flood elevation
Institute low impact
development techniques
on property

Locate business critical
facilities or functions
outside hazard area
Institute low impact
development
techniques on
property
Harden/upgrade levee
system

Locate or relocate critical facilities outside of hazard
area
Acquire or relocate identified repetitive loss
properties
Promote open space uses in identified high hazard
areas via techniques such as: planned unit
developments, easements, setbacks, greenways,
and sensitive area tracks.
Adopt land development criteria such as planned
unit developments, density transfers, clustering
Institute low impact development techniques on
property
Acquire vacant land or promote open space uses in
developing watersheds to control increases in runoff
Harden/upgrade levee system

Reduce Vulnerability
Retrofit structures
(elevate structures
above base flood
elevation)
Elevate items within
house above base flood
elevation
Build new homes above
base flood elevation

Build redundancy for
critical functions or
retrofit critical
buildings
Provide flood-proofing
measures when new
critical infrastructure
must be located in
floodplains

Harden infrastructure, bridge replacement program
Provide redundancy for critical functions and
infrastructure
Adopt appropriate regulatory standards, such as:
increased freeboard standards, cumulative
substantial improvement or damage, lower
substantial damage threshold; compensatory
storage, non-conversion deed restrictions.
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TTABLE 2-4. CATALOG OFMITIGATION ALTERNATIVES—FLOOD

Personal Scale Corporate Scale Government Scale

Flood-proof existing
structures

Stormwater management regulations and master
planning.
Adopt “no-adverse impact” floodplain management
policies that strive to not increase the flood risk on
downstream communities.
Investigate ways to reduce coastal erosion
vulnerability, especially in Pacifica and the
unincorporated Midcoast area.
Conduct a watershed analysis of runoff and
drainage systems to predict areas of insufficient
capacity in the storm drain and natural creek
system.
Develop procedures for performing a watershed
analysis to look at the impact of development on
flooding potential downstream, including
communities outside of the jurisdiction of
proposed projects.
Elevate critical bridges affected by flooding to
increase stream flow and maintain critical access
and egress routes.
Place remote sensors in strategic locations for early
warning of hazmat releases or use of weapons of
mass destruction.

Increase Preparation or Response Capability
Buy flood insurance
Develop household
mitigation plan, such as
retrofit savings,
communication
capability with outside,
72-hour self-sufficiency
during and after an
event
Develop household
evacuation plan (coastal
erosion in Pacifica only)

Keep cash reserves for
reconstruction
Support and
implement hazard
disclosure for the
sale/re-sale of
property in identified
risk zones.
Solicit cost-sharing
through partnerships
with other
stakeholders on
projects with multiple
benefits.

Produce better hazard maps
Provide technical information and guidance
Enact tools to help manage development in hazard
areas (stronger controls, tax incentives, and
information)
Incorporate retrofitting or replacement of critical
system elements in capital improvement plan
Develop strategy to take advantage of post-disaster
opportunities
Warehouse critical infrastructure components
Develop and adopt a continuity of operations plan
Consider participation in the Community Rating
System
Maintain existing data and gather new data needed
to define risks and vulnerability
Train emergency responders
Create a building and elevation inventory of
structures in the floodplain
Develop and implement a public information
strategy
Charge a hazard mitigation fee
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TTABLE 2-4. CATALOG OFMITIGATION ALTERNATIVES—FLOOD

Personal Scale Corporate Scale Government Scale

Integrate floodplain management policies into other
planning mechanisms within the planning area.
Consider the probable impacts of climate change on
the risk associated with the flood hazard
Consider the residual risk associated with structural
flood control in future land use decisions
Enforce National Flood Insurance Program
Adopt a Stormwater Management Master Plan
Develop a comprehensive streambed vegetation
management plan.

TABLE 2-5. CATALOG OFMITIGATION ALTERNATIVES—LANDSLIDE

Personal Scale Corporate Scale Government Scale
Manipulate Hazard

Stabilize slope
(dewater, armor toe)
Reduce weight on top
of slope
Minimize vegetation
removal and the
addition of impervious
surfaces.

Stabilize slope
(dewater, armor toe)
Reduce weight on top
of slope

Stabilize slope (dewater, armor toe)
Reduce weight on top of slope

Reduce Exposure
Locate structures
outside of hazard area
(off unstable land and
away from slide-
runout area)

Locate structures
outside of hazard area
(off unstable land and
away from slide-
runout area)

Acquire properties in high-risk landslide areas.
Adopt land use policies that prohibit the placement of
habitable structures in high-risk landslide areas.

Reduce Vulnerability
Retrofit home. Retrofit at-risk

facilities.
Adopt higher regulatory standards for new
development within unstable slope areas.
Armor/retrofit critical infrastructure against the impact
of landslides.
Establish requirements in zoning ordinances to
address hillside development constraints, especially
in areas of existing landslides.

Increase Preparation or Response Capability
Institute warning
system, and develop
evacuation plan
Keep cash reserves for
reconstruction
Educate yourself on
risk reduction

Develop evacuation
plan
Keep cash reserves for
reconstruction
Develop a continuity
of operations plan

Produce better hazard maps
Provide technical information and guidance
Enact tools to help manage development in hazard
areas: better land controls, tax incentives, information
Develop strategy to take advantage of post-disaster
opportunities
Warehouse critical infrastructure components
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TTABLE 2-5. CATALOG OFMITIGATION ALTERNATIVES—LANDSLIDE

Personal Scale Corporate Scale Government Scale
techniques for
landslide hazards.

Educate employees on
the potential exposure
to landslide hazards
and emergency
response protocol.

Develop and adopt a continuity of operations plan
Educate the public on the landslide hazard and
appropriate risk reduction alternatives.

TABLE 2-6. CATALOG OFMITIGATION ALTERNATIVES—SEVEREWEATHER

Personal Scale Corporate Scale Government Scale
Manipulate Hazard

None None None
Reduce Exposure

None None None
Reduce Vulnerability

Insulate house
Provide redundant heat
and power
Insulate structure
Plant appropriate trees
near home and power
lines (“Right tree, right
place” National Arbor
Day Foundation
Program)

Relocate critical
infrastructure (such as
power lines)
underground
Reinforce or relocate
critical infrastructure
such as power lines to
meet performance
expectations
Install tree wire
Ensure air-conditioned
facilities for
institutionalized
vulnerable populations.

Harden infrastructure such as locating utilities
underground
Trim trees back from power lines
Designate snow routes and strengthen critical
road sections and bridges
Provide publicly available cooling centers.
Disseminate information on public health impacts
of severe weather.

Increase Preparation or Response Capability
Trim or remove trees
that could affect power
lines
Promote 72-hour self-
sufficiency
Obtain a NOAA weather
radio.
Obtain an emergency
generator.

Trim or remove trees
that could affect power
lines
Create redundancy
Equip facilities with a
NOAA weather radio
Equip vital facilities with
emergency power
sources.

Support programs such as “Tree Watch” that
proactively manage problem areas through use of
selective removal of hazardous trees, tree
replacement, etc.
Establish and enforce building codes that require
all roofs to withstand snow loads
Increase communication alternatives
Modify land use and environmental regulations to
support vegetation management activities that
improve reliability in utility corridors.
Modify landscape and other ordinances to
encourage appropriate planting near overhead
power, cable, and phone lines
Provide NOAA weather radios to the public.
Develop an extreme heat program.
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TTABLE 2-6. CATALOG OFMITIGATION ALTERNATIVES—SEVEREWEATHER

Personal Scale Corporate Scale Government Scale

Have back-up emergency power available for
critical intersection traffic lights.

TABLE 2-7. CATALOG OFMITIGATION ALTERNATIVES—TSUNAMI

Personal Scale Corporate Scale Government Scale
Manipulate Hazard

Clear stormwater drains
and culverts in
inundation zones

Clear stormwater drains
and culverts in
inundation zones

Maintain drainage system in inundation zones
Structural flood control, levees, channelization, or
revetments

Reduce Exposure
Relocate outside of
hazard area, such as
inundation zones

Locate mission critical
functions outside of
hazard area, such as
inundation zones
whenever possible.

Locate critical facilities and functions outside of
hazard area, such as inundation zones, whenever
possible.

Reduce Vulnerability
Avoid close proximity to
San Francisco Bay for
several days after the
tsunami (to avoid seiche
hazards)
Elevate items within
house above base flood
elevation
Flood-proof existing
structures

Build redundancy for
critical functions or
retrofit critical buildings
Harden and flood-proof
critical facilities in
inundation zones to the
greatest extent
practicable

Maintain up to date with current tsunami warning
technologies
Revise building codes and guidelines to
adequately address the impacts of tsunamis on
structures.
Harden infrastructure, bridge replacement
program
Provide redundancy for critical functions and
infrastructure
Harden and flood-proof critical facilities in
inundation zones to the greatest extent
practicable
Recommend that residents avoid close proximity
to San Francisco Bay for several days after the
tsunami (to avoid seiche hazards)

Increase Preparation or Response Capability
Develop and practice a
household evacuation
plan.

Develop and practice a
corporate evacuation
plan
Inform employees
through corporate
sponsored outreach
Keep cash reserves for
reconstruction
Support and implement
hazard disclosure for the

Regularly update tsunami inundation maps with
probabilistic scenarios and to take into account
emerging technology resources.
Revise building codes and guidelines to
adequately address the impacts of tsunamis on
structures.
Incorporate retrofitting or replacement of critical
system elements in capital improvement plan
Develop and implement a public information
strategy, with a focus on vulnerable populations



San Mateo County Hazard Mitigation Plan

9
SECTION 3 - Chapter 2

Mitigation Alternatives

TTABLE 2-7. CATALOG OFMITIGATION ALTERNATIVES—TSUNAMI

Personal Scale Corporate Scale Government Scale
sale/re-sale of property
in identified risk zones.
Solicit cost-sharing
through partnerships
with other stakeholders
on projects with multiple
benefits.

TABLE 2-8. CATALOG OFMITIGATION ALTERNATIVES—WILDFIRE

Personal Scale Corporate Scale Government Scale
Manipulate Hazard

Clear potential fuels on
property such as dry
overgrown underbrush
and diseased trees

Clear potential fuels on
property such as dry
underbrush and diseased
trees

Clear potential fuels on property such as dry
underbrush and diseased trees
Implement best management practices on
public lands.

Reduce Exposure
Create and maintain
defensible space around
structures
Locate outside of hazard
area
Mow regularly

Create and maintain
defensible space around
structures and infrastructure
Locate outside of hazard area

Create and maintain defensible space around
structures and infrastructure
Locate outside of hazard area
Enhance building code to include use of fire
resistant materials in high hazard area.

Reduce Vulnerability
Create and maintain
defensible space around
structures and provide
water on site
Use fire-retardant
building materials
Create defensible spaces
around home

Create and maintain
defensible space around
structures and infrastructure
and provide water on site
Use fire-retardant building
materials
Use fire-resistant plantings in
buffer areas of high wildfire
threat.

Create and maintain defensible space around
structures and infrastructure
Use fire-retardant building materials
Use fire-resistant plantings in buffer areas of
high wildfire threat.
Consider higher regulatory standards (such
as Class A roofing)
Establish biomass reclamation initiatives

Increase Preparation or Response Capability
Employ techniques from
the National Fire
Protection Association’s
Firewise Communities
program to safeguard
home
Identify alternative
water supplies for fire
fighting

Support Firewise community
initiatives.
Create /establish stored water
supplies to be utilized for
firefighting.

More public outreach and education efforts,
including an active Firewise program
Possible weapons of mass destruction funds
available to enhance fire capability in high-
risk areas
Identify fire response and alternative
evacuation routes
Seek alternative water supplies
Become a Firewise community
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TTABLE 2-8. CATALOG OFMITIGATION ALTERNATIVES—WILDFIRE

Personal Scale Corporate Scale Government Scale

Install/replace roofing
material with non-
combustible roofing
materials.

Use academia to study impacts/solutions to
wildfire risk
Establish/maintain mutual aid agreements
between fire service agencies.
Create/implement fire plans
Consider the probable impacts of climate
change on the risk associated with the
wildfire hazard in future land use decisions
Develop unused or pedestrian rights-of-way
as walkways to serve as additional
evacuation routes.

TABLE 2-9. CATALOG OFMITIGATION ALTERNATIVES—HUMAN-CAUSED HAZARDS

Personal Scale Corporate Scale Government Scale
Manipulate Hazard

Practice safe traveling
procedures (for
example, don’t drive
while tired or
intoxicated)

Promote a culture of health
and safety to reduce risks of
transportation accidents from
travel fatigue or other
concerns
Continuously look to the use
of safer alternative products
to conduct transport
operations.

Promote a culture of health and safety to
reduce risks of transportation accidents from
travel fatigue or other concerns
Continuously look to the use of safer
alternative products to conduct transport
operations.
Have police and emergency responders work
with appropriate regional, state, and federal
agencies to share information, identify
threats, and respond to potential incidents
to reduce criminal activity attempts and
other threats.
Provide information on hazardous waste
disposal and/or drop off locations.
Remove septic tanks and other sources of
contamination adjacent to economically-
significant aquacultural and agricultural
resources.

Reduce Exposure
Relocate away from
high-hazard areas

Relocate critical or mission-
essential facilities away from
major highways and
transportation corridors, as
well as high-risk targets

Relocate critical or mission-essential facilities
away from major highways and
transportation corridors, as well as high-risk
targets
Harden critical infrastructure to the greatest
extent possible

Reduce Vulnerability
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TTABLE 2-9. CATALOG OFMITIGATION ALTERNATIVES—HUMAN-CAUSED HAZARDS

Personal Scale Corporate Scale Government Scale
Notify police or response
personnel of suspicious
activities.

Properly placard and label
containers, update emergency
plans, and coordinate
response procedures with San
Mateo County and local
jurisdictions

Maintain visible police and emergency
responder presence in sensitive and high-risk
locations
Work proactively with hazardous materials
(HazMat) facilities regarding placards and
labeling of containers, emergency plans and
coordination, standardized response
procedures, notification of the types of
materials being transported through San
Mateo County on at least an annual basis
Random inspections of transporters as
allowed by each company
Installation of mitigating techniques along
critical locations
Routine hazard communication initiatives

Increase Preparation or Response Capability
Develop a family
mitigation plan and an
evacuation plan if living
near a high-risk target or
major
highway/transportation
corridor

Participate in
jurisdictional/City, County,
state, federal, and other
efforts to practice response
capabilities, gather relevant
hazard information (such as
on terrorism), and monitor
vulnerabilities.
Coordinate in information-
sharing initiatives with the
local cities and County
Develop a Business Continuity
Plan
Review existing
automatic/mutual aid
agreements
Adopt Information Technology
and telecommunications
recovery plans.

Participate in regional, state and federal
efforts to gather terrorism information at all
levels and keep public safety officials briefed
at all times regarding any local threats. Staff
will then further develop response
capabilities based on emerging threats.
Continue all facets of emergency
preparedness training and exercises for
Police, Fire, Public Works, and
Manager/Public Information staff in order to
respond quickly in the event of a human-
caused disaster.
Participate in the Governor’s Office of
Emergency Services Disaster Resistant
California annual conference and other
training sessions sponsored by regional,
state and federal agencies.
Utilize Crime Prevention through
Environmental Design (CPTED) in future
planning efforts as well as enhancing existing
infrastructure and buildings to prevent or
mitigate human-cause incidents.
Review existing automatic/mutual aid
agreements
Maintain a regional around-the-clock
emergency services information hotline for
the public
Coordinate with school districts to ensure
emergency preparedness plans include
human-caused incidents.
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CChapter 3.
Selected Countywide Mitigation Initiatives

Countywide hazard mitigation initiatives recommended in this plan were selected by the Steering Committee
from among the alternatives presented in the mitigation catalog. Some of the initiatives identified in the
mitigation catalog were determined not to be feasible or otherwise undesirable based on the selection criteria
identified for this plan (such as lack of public support or a more cost-effective alternative is available). The
Steering Committee reviewed and provided feedback on the catalog, ultimately selecting the countywide
mitigation initiatives described in detail in the following sections. Those initiatives that have been chosen are
backed by a planning process, are consistent with the established goals and objectives, and are within the
capabilities of San Mateo County and its stakeholders to implement.

Table 3-1 lists each selected mitigation initiative, the lead agency for each, and appropriate implementation
factors.

TABLE 3-1. HAZARDMITIGATION ACTION PLANMATRIX

Applies to New
or Existing Assets

Hazards
Mitigated Objectives Met Lead Agenciesa

Estimated
Cost

Sources of
Funding Timelineb

Action CW-1—Continue to support the countywide actions identified in this plan.
New and existing All All San Mateo County

and Jurisdictions
Low General Fund Short- and

long-term
Action CW-2—Actively participate in the plan maintenance strategy identified in this plan.

New and existing All All San Mateo County
and Jurisdictions

Low General Fund Short-term

Action CW-3—Continue to maintain a website that will house the regional hazard mitigation plan, its progress
reports and all component of the plan’s maintenance strategy to provide planning partners and public ongoing

access to the plan and its implementation.
N/A All All San Mateo County

and Jurisdictions
Low Operating

Budgets
Ongoing

Action CW-4—Continue to leverage/support/enhance ongoing, regional public education and awareness programs
(such as “CERT, multi-jurisdiction, etc.”) as a method to educate the public on risk, risk reduction, and community

resilience.
N/A All 1, 2, 3, 6, 7, 10 San Mateo County

and Jurisdictions
Low Operating

Budgets
Ongoing

Action CW-5—Provide technical support and coordination for available grant funding opportunities to the planning
partnership.

N/A All 2, 3, 4, 5, 6, 7,
8, 10, 11

San Mateo County
and Jurisdictions

Low Operating
Budgets

Ongoing

Action CW-6— Develop a standardized dataset for modeling sea-level rise impacts for regional and jurisdictional
assessment purposes that takes into account both coastal and bay geomorphic features.
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TTABLE 3-1. HAZARDMITIGATION ACTION PLANMATRIX

Applies to New
or Existing Assets

Hazards
Mitigated Objectives Met Lead Agenciesa

Estimated
Cost

Sources of
Funding Timelineb

N/A Flood,
severe

weather,
landslide

1, 2, 3, 4, 5, 6,
7, 8, 10

San Mateo County
and Jurisdictions

High HMGP, LCP
Grants

Short-term

a. Where applicable, certain actions will only pertain to municipalities within the planning area.
b. Ongoing indicates continuation of an action that is already in place. Short-term indicates implementation within five

years. Long-term indicates implementation after five years.

3.1.1 Benefit/Cost Review
The initiative plan must be prioritized according to a benefit/cost analysis of the proposed initiatives and their
associated costs, outlined in 44 CFR, Section 201.6(c)(3)(iii). The benefits of proposed initiatives were weighed
against estimated costs as part of the initiative prioritization process. The benefit/cost analysis was not of the
detailed variety required by the Federal Emergency Management Agency (FEMA) for project grant eligibility
under the Hazard Mitigation Grant Program (HMGP) and Pre-Disaster Mitigation (PDM) grant program. A less
formal approach was used because some initiatives may not be implemented for up to 10 years and associated
costs and benefits could change dramatically in that time. Therefore, the apparent benefits versus the apparent
cost of each initiative was reviewed. Parameters were established for assigning subjective ratings (high,
medium, and low) to the costs and benefits of these initiatives.

The ratings of high, medium, and low are qualitative based solely on the comparison of one initiative to
another. Implementation of an initiative should not be discouraged based on its identification as a low priority.
All of the initiatives identified in the Hazard Mitigation Initiative Action Plan are and should be considered
important steps to alleviate hazard impacts toward the people, property, and economy of San Mateo County.

Cost ratings were defined as follows:

High—Existing funding will not cover the cost of the initiative; implementation would require new
revenue through an alternative source (for example, bonds, grants, and fee increases).
Medium—The initiative could be implemented with existing funding but would require a re-
apportionment of the budget or a budget amendment, or the cost of the initiative would have to be
spread over multiple years.
Low—The initiative could be funded under the existing budget. The initiative is part of or can be part
of an ongoing existing program.

Benefit ratings were defined as follows:

High—Initiative will provide an immediate reduction of risk exposure for life and property.
Medium—Initiative will have a long-term impact on the reduction of risk exposure for life and
property, or initiative will provide an immediate reduction in the risk exposure for property.
Low—Long-term benefits of the initiative are difficult to quantify in the short term.
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Using this approach, initiative with positive benefit versus cost ratios (such as high over high, high over medium,
medium over low, and so forth) are considered cost-beneficial and are prioritized accordingly.

Planning partners may seek financial assistance under the HMGP or PDM programs, both of which require
detailed benefit/cost analyses, for many of the strategies identified in this initiative plan. These analyses will
be performed on projects during the application process using the FEMA benefit-cost model. Planning partners
reserve the right to define “benefits” according to parameters that meet the goals and objectives of this plan
for projects that are not seeking financial assistance from grant programs that require detailed analysis.

3.1.2 Initiative Plan Prioritization

Implementation Prioritization
Table 3-2 lists the implementation priority of each initiative, using the same parameters used in selecting the
initiatives. A qualitative benefit-cost review was performed for each of these initiatives. The priorities are
defined as follows:

High Priority—An initiative that meets multiple objectives, has benefits that exceed cost, has funding
secured, or is an ongoing project and meets eligibility requirements for a grant program. High
priority initiative s can be completed in the short term (1 to 5 years). The key factors for high priority
initiatives are that they have funding secured and can be completed in the short term.
Medium Priority—An initiative that meets goals and objectives, that has benefits that exceed costs,
and for which funding has not been secured but that is grant eligible. Initiative can be completed in
the short term, once funding is secured. Medium priority projects will become high priority projects
once funding is secured. The key factors for medium priority initiatives are that they are eligible for
funding, but do not yet have funding secured, and they can be completed within the short term.
Low Priority—An initiative that will mitigate the risk of a hazard, that has benefits that do not exceed
the costs or are difficult to quantify, for which funding has not been secured, that is not eligible for
grant funding, and for which the time line for completion is long term (1 to 10 years). Low priority
initiatives may be eligible for grant funding from other programs that have not yet been identified.
Low priority projects are “blue-sky” projects. Financing is unknown, and they can be completed over
a long term.

Grant Funding Prioritization
Table 3-2 also lists the grant funding priority of each initiative. The priorities are defined as follows:

High Priority—An initiative that has been identified as meeting grant eligibility requirements,
assessed to have high benefits, is listed as high or medium priority, and where local funding options
are unavailable or where dedicated funds could be used for projects that are not eligible for grant
funding.
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Medium Priority—An initiative that has been identified as meeting grant eligibility requirements,
assessed to have medium or low benefits, is listed as medium or low priority, and where local
funding options are unavailable.
Low Priority—An initiative that has not been identified as meeting grant eligibility requirements or
has low benefits.
Those initiatives identified as high-priority grant funding initiatives should be closely reviewed for
consideration when grant funding opportunities arise.
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CChapter 4.
Plan Adoption

A hazard mitigation plan must document that it has been formally adopted by the governing body of the
jurisdiction requesting federal approval of the plan, as outlined in 44 CFR Section 201.6(c)(5). Disaster
Mitigation Act of 2000 (DMA) compliance and its benefits cannot be achieved until the plan is adopted. This
plan will be submitted for a pre-adoption review to the California Office of Emergency Services (Cal OES), FEMA
Region IX, and the Insurance Services Office (ISO) before it is adopted. Once pre-adoption approval has been
provided, San Mateo County and planning partners will formally adopt the plan. All planning partners
understand that DMA compliance cannot be achieved until the plan is adopted. A copy of the sample resolution
is provided in Figure 4-1. Copies of the resolution adopting this plan for all planning partners can be found in
Appendix G of this volume.

The coordination of adoption by the planning partners may allow for the batching, or simultaneous submission,
of formal adoption resolutions. The collection and submission of the first batch of resolutions will be
coordinated by the Plan Implementation Lead, San Mateo County, and those jurisdictions that receive a formal
adoption notice within the first 45 days of APA designation by FEMA. Subsequent resolutions may be batched
and submitted by the Plan Implementation Lead as resolutions are received.



San Mateo County Hazard Mitigation Plan

18
SECTION 3 - Chapter 4
Plan Adoption

FFIGURE 4-1. SAMPLE RESOLUTION ADOPTING HAZARDMITIGATION PLAN
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CChapter 5.
Plan Implementation and Maintenance Strategy

This chapter presents a multi-jurisdictional plan implementation and maintenance process (CRS Step 10 and
44 CFR Section 201.6(c)(4)) that includes the following:

A section describing how San Mateo County and its participating stakeholders will implement the
recommendations of this plan over its 5-year performance period.
A process San Mateo County and its planning partners will use to incorporate the requirements of
the mitigation plan into other planning mechanisms, such as general or capital improvement plans,
when appropriate.
A section describing the method and schedule of monitoring, evaluating, and updating the mitigation
plan over the 5-year cycle.
A discussion on how the community will continue public participation in the plan maintenance
process.

This section details the formal process that will ensure that the San Mateo County Multi-Jurisdictional Hazard
Mitigation Plan remains an active and relevant document and that the County and participating jurisdictions
maintain their eligibility for applicable funding sources. It includes a schedule for monitoring and evaluating
the Plan annually and producing an updated plan every five years. The plan’s format allows sections to be
reviewed and updated when new data becomes available, resulting in a plan that will remain current.

5.1.1 Plan Implementation and Coordination
The effectiveness of the plan depends on its implementation and the incorporation of its action items into
existing local plans, policies, and programs. Together, the action items in the plan provide a framework for
activities that San Mateo County and its planning partners can implement over the next 5 years. The steering
committee established goals and objectives and prioritized mitigation initiatives that will be implemented
through existing plans, policies, and programs.

The San Mateo County Office of Emergency Services (OES) will have primary responsibility for overseeing the
plan implementation and maintenance strategy. Plan implementation and evaluation, however, will be a
shared responsibility among all members of the planning partnership and agencies identified as lead or primary
points of contact in the mitigation action plans. (See jurisdictional annexes in Volume 2 of this plan.)

It is anticipated that when this plan has been completed, there will be interest among the lead agencies
identified in the action plan in pursuing grant funding under FEMA hazard mitigation grant programs and other
relevant programs. Given the competitive nature of these programs, coordination and careful planning among
the agencies will ensure the highest degree of success in seeking grant funding.
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The steering committee has chosen to elect a Plan Implementation Lead to clarify responsibilities and to
streamline efforts. The Plan Implementation Lead will strive to:

Coordinate with lead agencies and stakeholders in identifying and developing opportunities for
implementation of mitigation projects through existing mechanisms;
Monitor grant funding opportunities identified in this plan; and
Notify lead agencies when such funding opportunities become available.

The Plan Implementation Lead will coordinate implementation planning sessions as needed and with enough
lead time to plan for pursuing Hazard Mitigation Assistance funds, which typically open in March or April.
Several meetings may be held throughout the year, with at least one meeting held to coordinate with the
annual mitigation grant cycle. (See the Annual Report subsection for more information.) The objectives of
these sessions will be to:

Identify and refine projects that are recommendations of this plan so that eligible, well-planned,
vetted projects can be submitted for consideration when funding opportunities arise,
Identify and develop strategies for incorporating mitigation projects into existing budgets, schedules,
and planning mechanisms; and
Provide input for the annual progress report regarding the actions and decisions of the committee.

The OES principal point of contact for coordinating review and engaging planning partner points of contact will
be the San Mateo County OES Fire Liaison; this position will be known as the Plan Implementation Lead. At the
time this plan was published, the Plan Implementation Lead is:

Brad Hartzell, Battalion Chief
North County Fire Authority

San Mateo County OES Fire Liaison
Operations Bureau – Emergency Planning Division

400 County Center | Redwood City, CA 94063
650-302-0807 | bhartzell@smcgov.org

5.1.2 Steering Committee
The hazard mitigation Steering Committee was a volunteer body that oversaw development of and made
recommendations on key elements of the plan, including the implementation and maintenance strategy. It was
the Steering Committee’s position that an oversight committee with representation similar to that of the
steering committee should have an active role in the plan implementation and maintenance. Therefore, it is
recommended that the steering committee remain a viable body involved in key elements of the plan
implementation and maintenance strategy. The steering committee will be folded into the existing San Mateo
Emergency Manager’s Association (EMA) Planning Committee; this new joint committee will be known as the
Hazard Mitigation Working Group. The Hazard Mitigation Working Group will strive for representation from
the planning partners, as well as other stakeholders. The Hazard Mitigation Working Group will use EMA
meetings as a venue to discuss mitigation related activities and planning updates. EMA meetings are held
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quarterly, and hazard mitigation will be incorporated into every EMA meeting. The Plan Implementation Lead
will coordinate with the OES Director and the EMA Planning Committee Lead in scheduling when reviews will
occur.

This working group should strive to include representation from stakeholders in the planning area as well as
the lead agencies identified. The hazard mitigation working group will work toward fulfilling the following three
responsibilities:

Coordinating project implementation,
Reviewing the annual progress report, and
Providing input to the Plan Implementation Lead on possible enhancements to be considered at the
next update.

Future plan updates will be overseen by a steering committee similar to the one that participated in this plan
development process, so keeping an interim working group intact will provide consistency and continued
progress toward future updates.

Annual Progress Report
The Hazard Mitigation Working Group will also convene an annual working group meeting to evaluate the
progress on the action plan during a 12-month performance period. This review will include items such as the
following:

Summary of any hazard events that occurred during the performance period and the impact of these

events on the planning area;
Review of mitigation success stories;
Review of continuing public involvement;
Brief discussion about why targeted strategies were not completed;
Re-evaluation of the action plan to establish if the timeline for projects needs identified to be
amended (such as changing a long-term project to a short-term one because of new funding);
Recommendations for new projects;
Changes in or potential for new funding options (grant opportunities); and
The impact of any other planning programs or initiatives that involve hazard mitigation.

The steering committee has committed to preparing a progress report during the 2016 planning process.
Participating planning partners are responsible for completing the template and forwarding this information
to the Hazard Mitigation Working Group. The Hazard Mitigation Working Group will then prepare a formal
annual report on the progress of the plan. This report should be used as follows:

The reporting period will cover January to December of each reporting year;
The Plan Implementation Lead will send out reminder e-mails to all planning partners no later than
February 1 of each year;
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Planning partners will submit their status updates and sections of the annual report no later than
March 1 of each year;
The Plan Implementation Lead, in conjunction with the Hazard Mitigation Working Group, will
prepare the annual report, including planning partner information, no later than March 15 of each
year;
San Mateo County OES will be responsible for ensuring the report is posted on the San Mateo
County website page dedicated to the hazard mitigation plan;
The Plan Implementation Lead will provide the report to the local media through a press release;
The Hazard Mitigation Working Group will use the information in the annual report to identify
projects of interest for the following year and to apply for Hazard Mitigation Assistance (HMA) funds,
including Pre-Disaster Mitigation (PDM) and Flood Mitigation Assistance (FMA) grants; and
The Hazard Mitigation Working Group will present to the San Mateo County Board of Supervisors
and the planning partnership governing bodies to inform them of the progress of mitigation
initiatives implemented during the reporting period.

Please note: Use of the progress report will be at the discretion of each planning partner. Annual progress
reporting is not a requirement specified under 44 CFR; however, it may enhance the planning partnership’s
opportunities for funding, including HMA (PDM, FMA, and Hazard Mitigation Grant Program [HMGP])). While
failure to implement this component of the plan maintenance strategy will not jeopardize a planning partner’s
compliance under the DMA, it may jeopardize its opportunity to partner and leverage funding opportunities
with other planning partners. The Hazard Mitigation Working Group will follow up with planning partners that
do not participate in the annual report as deemed necessary by the Plan Implementation Lead.

5.1.3 Plan Update
San Mateo County and its planning partners intends to update the hazard mitigation plan on a 5-year cycle
from the date of initial plan adoption (Community Rating System [CRS] Step 10). This cycle may be accelerated
to less than 5 years based on the following triggers:

A federal disaster declaration that involves the planning area;
A hazard event that causes loss of life; or
A comprehensive update of the San Mateo General Plan or a participating planning partner’s general
or comprehensive plan.

It will not be the intent of future updates to develop a complete new hazard mitigation plan for the planning
area. The update will, at a minimum, include the following elements:

The update process will be convened through a steering committee.
The hazard risk assessment will be reviewed and, if necessary, updated using best available
information and technologies.
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The action plan will be reviewed and revised to account for any initiatives completed, dropped, or
changed and to account for changes in the risk assessment or new policies identified under other
planning mechanisms (such as the general plan).
The draft update will be sent to appropriate agencies and organizations for comment.
The public will be given an opportunity to comment on the update before it is adopted.
Planning partnership governing bodies will adopt their portions of the updated plan.

5.1.4 Continuing Public Involvement
The public will continue to be apprised of the plan’s progress through the hazard mitigation plan website and
by providing copies of annual progress reports to the media. The website will not only house the final plan; it
will become the single point of access and accumulation for information regarding the overall plan and plan
implementation. Copies of the plan will be distributed to the San Mateo County library system. When the future
update processes is initiated, a new public involvement strategy will be initiated based on guidance from a new
steering committee. This strategy will be based on the needs and capabilities of San Mateo County and its
planning partners at the time of the update. At a minimum, this strategy will include the use of local media
outlets within the planning area.

5.1.5 Incorporation into Other Planning Mechanisms
The information on hazard, risk, vulnerability, and mitigation contained in this plan is based on the best science
and technology available at the time this plan was prepared. The San Mateo County General Plan, and the
various planning partners’ general plans, are considered an integral part of the hazard mitigation plan. San
Mateo County and participating planning partners, through adoption of a general plan, zoning ordinance, and
other similar documents, have planned for the impacts of natural hazards. The plan development process
provided the opportunity to review and expand on policies in these planning mechanisms. The general plan
and the hazard mitigation plan are complementary documents that work together to achieve the goal of
reducing risk exposure. An update to a general plan may trigger an update to the hazard mitigation plan,
inclusive of jurisdiction-specific information. Specifically, current and future updates to county and municipal
general plans, and other similar documents, will incorporate information provided on climate change into the
general plan safety element, per Senate Bill 379.

San Mateo County and participating planning partners will create a linkage between the hazard mitigation plan
and the general plan documents by identifying a mitigation initiative as such and giving that initiative a high
priority. Other planning processes and programs to be coordinated with the recommendations of the hazard
mitigation plan may include the following:

Emergency response plans
Natural hazard elements of community plans
Capital improvement programs
Municipal codes
Community design guidelines
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Landscape design guidelines
Stormwater management programs
Water system vulnerability assessments
Any additional plans as they are reviewed and updated during the performance period of this plan.

Some action items do not need to be implemented through regulation. Instead, these items can be
implemented through creation of new educational programs, continued interagency coordination, or improved
public participation. As information becomes available from other planning mechanisms that can enhance this
plan, that information may be incorporated via the update process.
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PURPOSE OF THE STEERING COMMITTEE 
The name of this organization shall be the San Mateo County Hazard Mitigation Plan Steering Committee, 
hereafter referred to as the Steering Committee (SC). The purpose of the SC shall be to: 

- Provide guidance and leadership, oversee the planning process, and act as the point of contact for 
local governments and the various interest groups interested in this planning effort. 

- Solicit a wide range of input into the planning process and advocate for public involvement. 
- Educate all participants in flood hazard mitigation planning. 

 
Members of the SC were selected to represent a cross-section of views and interests within the planning area. 
Through this inclusion of diverse interests, the SC hopes to enhance the robustness of the planning effort and to 
build support for hazard mitigation activities across stakeholder groups. A successful planning effort will result in 
the adoption and approval of a HMP that sets the stage for reducing adverse impacts of natural hazards within 
the County through activities and strategies embraced by both elected officials and their constituents. 

CHAIRPERSON AND VICE CHAIRPERSON 

David Pucci has been selected as the chairperson and Bart Spencer has been selected as the vice chairperson of 
the SC. The role of the chairperson is to: 

- Lead meetings so that agendas are followed and meetings adjourn on-time; 
- Allow all members to be heard during discussions; 
- Moderate discussions between members with differing points of view; and 
- Be a sounding board for staff in the preparation of agendas and how to best involve the full 

Committee in work plan tasks. 
 
The role of the vice chairperson is to assume the duties of the chair when the chair is not able to attend a 
meeting or forum. 

QUORUM 

A quorum for the SC will be six members.  When less than six members are present at a meeting, items listed on 
the agenda may still be reviewed and discussed; however, any committee action as to those items will be 
postponed until a quorum is present. SC members will be considered present if they attend the meeting in-
person or via teleconference. Members may also delegate their voting power to other members of the SC to 
vote in their absence, and/or select an alternate from their agency. To vote by proxy, SC members must inform 
the planning team at least one week in advance. 
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ALTERNATES 

Committee members were selected for the SC based on their specific backgrounds and perspectives on matters 
related to hazard mitigation. Regular attendance by members is needed to understand the issues presented, 
identify and reflect on various stakeholder perspectives, and reach agreements on plan recommendations. 
However, there may be circumstances when regular members cannot attend. To address these circumstances, 
alternates may be designated for each SC member. An alternate attending on behalf of a SC member shall have 
the same rights and responsibilites as the SC member during that meeting. Alternates will be included on all SC 
emails and should stay informed of the business of the SC. 

DECISION-MAKING 
The SC will strive for consensus in its decision-making process. If consensus cannot be reached as to a particular 
item or issue , the SC's decision will be determined by a majority vote of the Committee members in attendance 
at the meeting, and the meeting minutes will reflect the number of votes in favor, opposed and in abstention. 

RECOMMENDATIONS 

The Committee's recommendations will be recorded in the meeting summaries and reflected in the HMP as 
appropriate. The Committee may also be asked to assist in public presentations of the Plan and its 
recommendations. 

STAFFING 

The Planning Team for this project includes appropriate representatives from San Mateo County Office of 
Emergency Services along with contract consultant assistance provided by Tetra Tech, Inc. The Planning Team 
will schedule meetings, distribute agendas, prepare information/presentations for Committee meetings, write 
meeting summaries, and generally seek to facilitate the Committee's activities.  
 
David Pucci will be the designated spokesperson for this planning effort.  

MEETING DATES 

Meetings generally will be conducted on the 1st Tuesday of each month from 9:00 AM to 12:00 PM at the 
Belmont Emergency Operations Center located at 1 Twin Pines Lane, Belmont, CA or via conference call. 
Meetings will be open to the public and advertised as such. 

ATTENDANCE 
Participation of all Committee members in meetings is important and members should make every effort to 
attend each meeting. If Committee members cannot attend, they should inform the planning team before the 
meeting is conducted. If a primary member and his or her alternate miss three consecutive meetings or four 
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cumulative meetings over the course of the planning process, the member will be relieved of his or her 
membership on the SC. If a member of the SC needs to resign from the Committee, the designated alternate will 
be asked to take his or her place on the SC. The new primary member may then designate an alternate. 

PUBLIC INVOLVEMENT 

All Steering Committee meetings will be open to the public. Members of the public wishing to address the SC at 
a meeting may do so based on the following protocol: 

 Requests to be heard must be made to the Chairperson of the Steering Committee by submitting a 
completed speaker request form to the Chairperson before the meeting is called to order . Speaker 
request forms shall  ask for the following information :  

 Agenda item number to be discussed or Public Comment  
 If the person is in favor/opposed to the agenda item (if applicable) 
 Person’s name  
 Person’s telephone number (optional)  
 Person’s address (optional)  
 Name of organization (if applicable)  
 A brief summary of the person’s position on the matter (optional). 

 Each member of the public will be granted a total of 3 minutes to address their topics of concern. This 
allotted time cannot be aggregated or passed on to another individual. 

 All comments must have relevance to the Hazard Mitigation Plan and the planning area. Relevance will 
be determined by the Chairperson.  

 
A member of the public may request clarification from the SC by raising his or her hand during the normal 
course of the meeting; however, permission to speak will be granted at the discretion of the chairperson. 
 
The SC will strive to post meeting agendas on the County Hazard Mitigation website 72 hours prior to all 
scheduled meetings.  

COURTESY 

Committee members should treat each other with respect, listen to each other, work cooperatively, and allow 
all members to voice their opinions. 
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STEERING COMMITTEE MEMBERSHIP 
Agency Steering Committee Member 

Redwood City David Pucci 

Burlingame/Hillborough Bart Spencer 

San Mateo County Planning Roberto Bartoli 

Pacifica Joseph Spanheimer 

Belmont Patrick Halleran 

Community College District Thomas Maloney 

South San Francisco Kenneth Anderson 

Woodside Fire District Daniel Ghiorso 

East Palo Alto Daniel Berumen 

San Mateo County OES Bradley Hartzell 
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San Mateo County Hazard Mitigation Plan Update
1st Steering Committee (SC) Meeting

Tuesday, December 1, 2015
0900 1200

735 Industrial Rd., San Carlos

Welcome and Introductions
Group Introductions
Review Agenda

The Steering Committee’s Role
SC Purpose
SC Expectations
SC Organization
SC Charter

Update Process and Schedule
Steering Committee Meeting Objectives Schedule

Plan Review
Discuss and Confirm Hazards of Concern
Discuss Current Plan Goals/Objectives
Discuss Mission/Vision Statement

Public Involvement Strategy
Two Public Engagement Meetings
Additional Outreach Capabilities (suggestions welcomed)

o Websites
o Questionnaires
o Press/media

Action Items and Next Steps
Document and Data Request
Review Existing San Mateo County and CA State HMP

o Identify changes/enhancements to be included in existing HMP
Confirm Hazards of Concern, Goals, and Public Involvement Strategy
Define and Confirm Critical Facilities
Update the Risk Assessment

Adjourn



  
MEETING MINUTES 

 

 

Date of Meeting: December 1, 2015 

Location: 735 Industrial Road, San Carlos, CA 

Subject: Steering Committee No. 1  

Project Name: San Mateo County Hazard Mitigation Plan Update 

In Attendance: Steering Committee: David Pucci, Bart Spencer, Joe Spanheimer, Pat 
Halleran, Tom Maloney, Ken Anderson, Rob Bartoli, Dan Berumen, Carlo 
Wei, Srijesh  

Planning Team: David Pucci, Bart Spencer, Rob Flaner, and Caitlin Kelly 

Non-voting Attendees: 0 

Not Present: Jessica Cerutti (planning team) 

Summary Prepared by: Caitlin Kelly – 12/8/2015 

Quorum – Yes or No Yes (9 voting members present) 

 

Item Action 
 
Welcome and Introductions 

 Rob Flaner and Caitlin Kelly opened the meeting and facilitated 
group introductions. 

 The Agenda was reviewed and no modifications were made. 
 Distributed handouts included: Agenda, Suggested Charter, 

Hazard Mitigation Plan (HMP) Planning Schedule, Hazards of 
Concern, 2010 Mitigation Goals and Objectives, and Proposed 
Mission/Vision Statement. 

 No requests for comment were made. 
 

The Steering Committee’s Role 

In order for the steering committee (SC) to obtain a better understanding 
of their roles and responsibilities, Ms. Kelly clarified the committee’s 
purpose and the planning team’s expectation for the committee. Ms. 
Kelly explained that the SC is an advisory body that is expected to attend 
all planning meetings and contribute their opinions to facilitate the 
planning process.  
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Item Action 
 

Review Proposed Charter 

The Proposed Steering Committee Charter was reviewed and the 
following was identified and agreed to by the SC: 

 David Pucci has been selected as the chairperson. 
 Bart Spencer has been selected as the vice chairperson. 
 The total number of SC members is unknown at this time. David 

Pucci will reach out to others who identified interest to serve on 
the steering committee. Final number and quorum will be 
determined at January Steering Committee Meeting. 

 David Pucci will be the designated spokesperson for this 
planning effort, or be responsible for informing the County 
Public Information Officer (PIO) on the HMP planning process 
subject matter. 

 Meetings generally will be conducted on the 1st Tuesday of each 
month from 9:00am – 12:00pm. Exceptions may be made for 
holidays and other events as they arise. The next meeting will be 
January 5, 2016. 
 

Update Process and Schedule 
Ms. Kelly explained that Tetra Tech is following a phased planning 
approach in which many phases are being completed concurrently. She 
then reviewed the planning schedule and asked if the SC could 
anticipate potential conflicts with the current schedule. All members 
agreed that the schedule looked attainable with no immediate 
scheduling conflicts. 

Plan Review 

After the December Steering Committee Meeting, Tetra Tech requested 
the SC review the 2010 San Mateo County HMP and the 2013 California 
State HMP and provide feedback by Thursday - December 31, 2015.  

Hazards of Concern 

The 2010 hazards of concern and the 2013 California State hazards of 
concern were discussed in order to identify which hazards should be 
profiled in the HMP update. A quorum was reached to profile the 
following hazards in the HMP update: 

 Climate Change 
 Drought 
 Earthquakes 

 
Tetra Tech will revise the Charter 
to incorporate SC comments and 
provide further detail on proxy 
voting and attending meetings 
via teleconference.  
 
David Pucci will reach out to 
individuals who expressed 
interest in serving on the 
steering committee. 
 
All steering committee members 
will identify an alternate for the 
next SC meeting. 

 

 
 

 
 
 
 
 
 

Bart Spencer will send out a 
reminder to the SC to review the 
existing San Mateo County and 
State of California HMP. Links to 
both plans will be included in the 
email reminder. 
 
Tetra Tech will develop specific 
questions to ascertain the 
Steering Committee’s thoughts 
and gather feedback on the 2010 
San Mateo County HMP. 
Feedback should be provided by 
COB Friday, December 31, 2015. 
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Item Action 
 Floods 
 Landslides 
 Severe Weather 
 Tsunamis 
 Wildfires 
 Dam and Levee Failures 

The Steering Committee determined that climate change will be a 
standalone profile as opposed to being discussed in each separate hazard 
profile. 

The steering committee also determined to profile “Other Hazards”. 
These hazard profiles will follow the same outline as the hazards of 
concerns, however their vulnerability assessment will be qualitative 
rather than quantitative. These hazards will also not be included in the 
risk ranking exercise. The Steering Committee agreed to profile the 
following “other hazards”: 

 Hazardous Materials Release (oil spills will also be discussed in 
this profile) 

 Pipeline and Tank Hazards 
 Terrorism 
 Airline Crashes 
 Cyber Threats 

 
Goals and Objectives  

Ms. Kelly presented the Mitigation Goal Exercise handout, which had the 
goals from the 2010 Multi-Jurisdictional Local Hazard Mitigation Plan for 
the San Francisco Bay Area, the San Mateo General Plan – Natural Hazards 
Polices, and the 2013 California Multi-Hazard Mitigation Plan. The 
committee unanimously determined they were not satisfied with the 
2010 goal and will need to develop new goals for the 2016 HMP. In order 
to assist with this process, Tetra Tech will disseminate a SurveyMonkey 
exercise. 

Mission/Vision Statement 

The Steering Committee determined they wanted to develop a 
mission/vision statement for the 2016 HMP update. Ms. Kelly then 
presented examples of mission/vision statements. From those examples, 
the Steering Committee decided that example 6 from the handout was 
best suited for San Mateo, with a few minor edits. Tetra Tech will revise 

The steering committee should 
identify changes/enhancements 
for inclusion into the updated San 
Mateo County HMP. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tetra Tech will develop and 
disseminate a SurveyMonkey 
exercise to receive SC feedback 
regarding the San Mateo County 
HMP goals. 
 
 
 
 
 
Tetra Tech will revise the example 
6 vision statement and forward to 
SC for approval. 
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Item Action 
the vision statement by incorporating steering committee feedback and 
developing a 6th line regarding climate change.  

Public Involvement Strategy 

Ms. Kelly led a discussion on the planning team’s introductory public 
involvement strategy. The planning team proposed having two public 
involvement meetings with the public being invited to all SC meetings. A 
HMP website will also house information and announcements for the 
planning effort. Ms. Kelly identified other potential outreach capabilities 
for this planning effort including: planning meetings, questionnaires, 
press releases/media involvement.   

The planning team is open to discussing community outreach best 
practices and implementing those practices in their public involvement 
strategy. The public involvement strategy will be reviewed and discussed 
in further detail at the next SC meeting.  

Action Items for Next Meeting 

Action items identified for the next meeting include the following: 

 The planning team will reach out to individual steering 
committee members for documents and data. 

 The SC will review the existing San Mateo County 
(http://planning.smcgov.org/local-hazard-mitigation-plan) and 
California State HMP 
(http://hazardmitigation.calema.ca.gov/plan/state_multi-
hazard_mitigation_plan_shmp)  

 The SC with complete the goal setting exercise via 
SurveyMonkey. 

 The SC will finalize the vision statement and SC charter. 

The meeting adjourned at 11:00 AM 

The next SC meeting is in person or via teleconference: 

January 5, 2016 at 9:00 AM 
Belmont EOC 

1 Twin Pines Lane, Belmont CA 
or 

Meeting access number: 800-523-8437 

Participant code: 519 767 6396 

    

 
 
Steering Committee members will 
provide suggestions on where, 
when and how to conduct the first 
round of public meetings. 

 

 

 
 

 
 

 
 

 



San Mateo County, California
Hazard Mitigation Plan Update

San Mateo County Hazard Mitigation Plan Update
2nd Steering Committee (SC) Meeting

Tuesday, January 5, 2016
0900 1200
Belmont EOC

Welcome and Introductions
Group Introductions
Review Agenda

Confirm December Meeting Minutes, Charter, Vision Statement
Review and Approve December Meeting Minutes
Review and Approve Steering Committee Charter
Review and Approve Vision Statement

Public Involvement Strategy
Review Summary of Public Involvement Comments/Discussion on Future Meetings
Tetra Tech Strategy

o 2 Public Meetings
o Additional Outreach Capabilities (Website / Questionnaires / Press / Media)

Plan Review
Review Summary of Plan Comments
Review Results of Goal Setting Exercise
Review Critical Facilities Definition
Risk Assessment Update

o Hazard Scenarios Discussion

Action Items and Next Steps
Confirm Objectives
Confirm Critical Facilities Definition
Approve Public Questionnaire
Update Risk Assessment
Discuss Capability Assessment
Discuss Plan Maintenance
Progress Report Update

Adjourn



  
MEETING MINUTES 

 

 

Date of Meeting: January 5, 2016 

Location: 1 Twin Pines Lane, Belmont, CA 94002 

Subject: Steering Committee No. 2  

Project Name: San Mateo County Hazard Mitigation Plan Update 

In Attendance: Steering Committee: David Pucci, Bart Spencer, Joe Spanheimer, Pat 
Halleran, Tom Maloney, Ken Anderson, Dan Ghiroso, Rob Bartoli, Brian 
Molver  

Planning Team: David Pucci, Bart Spencer, Rob Flaner, and Jessica Cerutti 

Non-voting Attendees: Steve Mahaley; Christy Adonis; Srijesh Thapa 

Not Present: Caitlin Kelly (planning team); Dan Berumen 

Summary Prepared by: Jessica Cerutti – 1/6/2016 

Quorum – Yes or No Yes (9 voting members present) 

 

Item Action 
 
Welcome and Introductions 

 Rob Flaner opened the meeting and facilitated group 
introductions. 

 The Agenda was reviewed and no modifications were made. 
 Distributed handouts included: Agenda, Steering Committee 

Meeting #1 Minutes; Steering Committee Charter; Vision 
Statement; Summary of Public Involvement and Plan Review; 
Goal Setting Exercise Summary; Vision/Mission Statement; 
Critical Facilities Definition; Public Survey 

 No requests for comment were made. 
 No members of the public were present to address the Steering 

Committee. 

Confirm December’s Meeting Minutes, Charter, and Vision Statement 

After facilitating group introductions and reviewing the agenda, Mr. 
Flaner asked the steering committee (SC) for any outstanding comments 
regarding the meeting minutes from SC#1. The SC indicated no issues and 
the SC#1 Meeting Minutes were approved. 

Mr. Flaner brought attention to the SC Charter. The SC indicated that they 
were able to review the SC Charter, and Mr. Flaner explained that the only 
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Item Action 
outstanding issue was the quorum number. The number decided was six 
based on an eleven person Steering Committee. 

Mr. Maloney requested clarification regarding the number of voting 
members from San Mateo Office of Emergency Services (OES). At this 
time, Mr. Flaner reiterated the stakeholder types: participatory 
stakeholders who serve as voting members, and coordinating 
stakeholders who are informed non-voting member. The SC agreed that 
OES needs to remain a consistent presence throughout the planning 
process and should have a single vote from a primary participatory 
stakeholder or alternate. Other OES personnel present at SC meetings will 
be considered coordinating stakeholders.  

The SC identified a need for alternates from the fire district, Redwood 
City, and county planning department. 

The SC voted to accept the Charter, as amended, with a designated 6-
person quorum. 

Mr. Flaner continued on to review vision statement, clarifying that while 
the vision statement is not a requirement from FEMA, it serves to provide 
a structure that supports the planning process. Upon further discussion, 
the SC decided to include an economic viability component to the vision 
statement. The SC voted to accept the vision statement, as amended.  

Public Involvement Strategy 

Ms. Cerutti initiated the discussion on the outreach strategy by reviewing 
SC comments on public involvement. The SC agreed that the previous plan 
outreach initiative only focused on a few public meetings and a more 
robust process is needed for this plan update. The SC agreed that this 
process needs to include a social media component due to the availability 
of such technology and the presence of large social media company 
headquarters (e.g. Facebook, YouTube) within San Mateo County. Mr. 
Maloney recommended that the ideal social media platform would be 
Facebook, given the platform’s ability to provide real-time analytics in the 
form of public-facing “Likes” and “Shares.” He also noted that while 
Twitter is another possible platform, the use of such is limited due to 
character confines and lack of measurability. 

Mr. Pucci suggested that a single entity should be identified as the major 
distributor of social media messaging as a way to coordinate and control 
a uniform message. He suggested that once this entity posts or pushes 
the uniformed message out, partnering organizations can share through 
their own platform. 

Mr. Halleran asked if SMCAlert could be used in public outreach or if it 
served as strictly as an emergency notification system. Mr. Molver 

Bart Spencer to confirm 11th SC 
member. 
 
Bart Spencer to confirm Capt. 
Geoff Balton of Colma as 
alternate.  
 
Dave Pucci and Rob Bartoli to 
identify their alternates. 
 
 
 
 
Tetra Tech to update the Charter 
and redistribute. 
 
Tetra Tech to update the vision 
statement and redistribute. 
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Item Action 
indicated that SMCAlert may only be used for emergency notification and 
using this service as a public outreach tool must be vetted and approved 
internally. Mr. Molver mentioned that the county Public Information 
Officer, Michelle Durand, could be a resource for maximizing outreach. 

The SC also identified the need to designate a website lead for the 
development of the plan website. Mr. Flaner reminded the SC that 
development of a website is key in pushing out public information, 
particularly early on in the process. No consensus was reached regarding 
a solution.  

Ms. Cerutti then shared the recommendation for SC members to attend 
community advisory committee meetings as a method of spreading the 
word about the HMP initiative. Mr. Pucci suggested attending the 
quarterly Emergency Services Council Meeting (ESCM). Upon further 
discussion, the SC agreed that the next ESCM on April 21st would serve as 
a preferred tool for both conducting the first public meeting and 
informing the Emergency Services Council. The SC suggested engaging 
community organizations, such as CERT and the American Red Cross, to 
make the first public meeting a multi-organization event for the 
community.   

The SC suggested that the County Planning Commission Meeting could 
serve as the vehicle for the second public meeting. While this was not 
confirmed, this is a follow-on item for later SC meetings. 

Ms. Cerutti focused next on the public survey, distributing a hard copy of 
the survey and reviewing the comments submitted by SC members. Mr. 
Maloney identified additional considerations for the survey regarding 
special purpose districts. Mr. Halleran suggested creating a narrative hook 
for the introduction to make the survey more approachable. The SC 
agreed that more clarification was needed throughout the survey 
regarding whether respondents live, work, and/or go to school in San 
Mateo County. Finally, the SC agreed that, in addition to English, the final 
survey should be translated and distributed in Spanish. Mr. Flaner asked 
if there were any additional languages that should be considered for 
translation. The SC did not believe additional languages were needed 
beyond Spanish and English. 

Plan Review 

Ms. Cerutti continued by reviewing the summary of plan comments 
submitted by members of the SC. The SC agreed with the summary and 
made note of issues associated with the Freedom of Information Act. Mr. 
Flaner assured that the plan will not include identifying information (such 

Brian Molver to invite PIO 
Michelle Durand to the next SC 
meeting. 
 
 
 
 
 
 
 
 
Conduct first public meeting as an 
open house in coordination with 
community organizations prior to 
the April 21st ESCM (approx. 
2:00pm). Additional coordination 
details to be discussed at a later 
time. 
Dave Pucci to present the project 
at ESCM. 
 
Steering Committee to discuss 
further options for Public Meeting 
2. 
 
Tetra Tech to update survey based 
on SC #2 comments and resend to 
the SC for a second review. 
Rob Bartoli to look into county 
resources for Spanish translation 
assistance.  
SC members to return comments 
on survey to Tetra Tech by 
Tuesday – January 19th. 
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Item Action 
as addresses) and will remain intentionally vague for the purpose of 
sensitive information protection. 

Ms. Cerutti reviewed the results of the goal setting exercise. She reviewed 
the eight selected goals that received the highest percentage of votes as 
well as some additional items for consideration. The steering committee 
discussed the inclusion of an economic viability goal, but ultimately 
decided that it should be included in the vision statement. Ms. Cerutti 
recommended consolidating the first two selected goals into an 
overarching, combined goal of “Protect life and property”. The SC agreed. 
As a result, the following seven goals were selected and approved as the 
2016 San Mateo Hazard Mitigation Plan: 

1. Protect life and property. 
2. Provide information to residents to better understand the 

hazards of the region and ways to reduce their personal 
vulnerability to those hazards. 

3. Promote hazard mitigation as an integrated public policy and as 
a standard business practice. 

4. Increase resilience of infrastructure and critical facilities. 
5. Protect the environment. 
6. Develop and implement mitigation strategies that use public 

funds in an efficient and cost effective way. 
7. Improve community emergency management capability. 

After the approval of the 2016 goals, Mr. Flaner initiated the discussion 
on establishing a critical facilities definition for the plan. Mr. Flaner 
presented two examples – a general definition to suit anticipated and 
unanticipated need, and a specific definition that identified explicit types 
of facilities (e.g. libraries, primary employer facilities, etc.). Mr. Pucci 
indicated a preference for the more general definition and the SC agreed. 
The SC added additional verbiage to further generalize the definition and 
approved it for plan purposes. The approved definition of a critical facility 
for the 2016 HMP update is as follows: 

A structure or other improvement, public or private, 
that, because of its function, size, service area, or 
uniqueness, has the potential to cause serious bodily 
harm, extensive property damage, or disruption of vital 
socioeconomic activities if it is destroyed or damaged 
or if its functionality is impaired. Critical facilities may 
include but are not limited to health and safety 
facilities, utilities, government facilities, hazardous 
materials facilities, or vital community economic 
facilities. 
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Item Action 
Mr. Flaner discussed the need for establishing hazard scenarios for some 
of the profiled hazards. The following scenarios and resources were 
discussed and approved by the SC for modeling: 
Flood 

 10-year 
 100-year 

Earthquake 

 7.9 (San Andreas) 
 7.2 (Hayward) 
 100-year Probabilistic 

Dam Failure 

 Daylight Scenario 

During the discussion on the dam failure scenario, Ms. Adonis inquired as 
to how removal of dams will affect the communities and this planning 
effort. Mr. Flaner explained that FEMA will remap the affected areas once 
dam removal is completed. He indicated that current dam removal 
processes will not affect this plan update, but may affect the next. 

Landslide 
 Risk associated with soft soil on slope 
 NHERP classification system 

Severe Weather 
 NOAA 

Wildfire 
 Fire and Resource Assessment Program (FRAP) maps 

Tsunami 
 CalOES Tsunami Evacuation Data 

Drought 
 Available drought maps 

During the drought discussion, Mr. Spencer brought up the coastal flower 
farms. He said that these companies have irrigated fields and have 
suffered as a result of the current drought period. Mr. Flaner made note 
and indicated that Tetra Tech will look into the economic impact of the 
drought on these companies. 

 
Action Items for Next Meeting 

Action items identified for the next meeting include the following: 
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Item Action 
 Discuss detail of first public meeting 
 Approve public questionnaire 
 Update on the risk assessment 
 Discuss the capability assessment 
 Discuss plan maintenance 
 Progress report update 

The meeting adjourned at 11:50 AM 

The next SC meeting is in person or via teleconference: 

February 2, 2016 at 9:00 AM 
Belmont EOC 

1 Twin Pines Lane, Belmont CA 
or 

Meeting access number: 1-800-523-8437 

Participant code: 519 767 6396 

    
 



San Mateo County, California
Hazard Mitigation Plan Update

San Mateo County Hazard Mitigation Plan Update
3rd Steering Committee (SC) Meeting

Tuesday, February 2, 2016
0900 1200
Belmont EOC

Welcome and Introductions
Group Introductions
Review Agenda

Confirm Meeting Minutes, Charter, Vision Statement
Review and Approve January Meeting Minutes
Finalize Steering Committee Charter
Finalize Vision Statement

Public Involvement Strategy
Review and Approve Public Questionnaire
Discuss and Confirm April 21, 2016 Meeting Date and Details

o Jurisdictional Workshop
Discuss Website

Plan Review
Review Results of Objective Setting Exercise
Review DRAFT Table of Contents
Discuss Plan Maintenance
Discuss Capability Assessment
Risk Assessment Update

Action Items and Next Steps
Risk Assessment Update
Discuss Risk Ranking
Confirm Plan Maintenance

Adjourn



  
MEETING MINUTES 

 

 

Date of Meeting: February 2, 2016 

Location: 1 Twin Pines Lane, Belmont, CA 94002 

Subject: Steering Committee No. 3  

Project Name: San Mateo County Hazard Mitigation Plan Update 

In Attendance: Steering Committee: Bart Spencer, Pat Halleran, Joe Spanheimer, Tom 
Maloney, Ken Anderson, Dan Ghiorso, Rob Bartoli, Dan Berumen (via 
conference call) 

Planning Team: Bart Spencer, Caitlin Kelly, Rob Flaner, and Jessica Cerutti 

Non-voting Attendees: Christy Adonis; Srijesh Thapa; Michelle Durand 

Not Present: David Pucci; Brian Molver 

Summary Prepared by: Jessica Cerutti – 2/8/2016 

Quorum – Yes or No Yes (8 voting members present) 

 

Item Action 
 
Welcome and Introductions 

 Ms. Kelly opened the meeting and facilitated group introductions. 
 The Agenda was reviewed and no modifications were made. 
 Distributed handouts included: Agenda, Steering Committee 

Meeting #2 Minutes; Revised Steering Committee Charter; 
Revised Public Survey; Capability Assessment Form 

 No requests for comment were made. 
 No members of the public provided comment to the Steering 

Committee. 

Confirm December’s Meeting Minutes, Charter, and Vision Statement 

After facilitating group introductions and reviewing the agenda, Ms. Kelly 
asked the steering committee (SC) for any outstanding comments 
regarding the meeting minutes from SC#2. Mr. Bartoli and Ms. Durand 
requested correction of their names. With those corrections, the SC 
approved SC #2 Meeting Minutes. 

Ms. Kelly brought attention to the SC Charter and asked if the SC would 
like to keep or remove the alternates section, given the SC’s steady 
participatory rate during meetings thus far. The SC decided to provide 
alternates as per their jurisdictional annexes. A copy of the Charter was 
passed to the SC members who wrote in their designated alternate. 

 
 
 
 
 
 
 
 
 
 

 

 

 
 
 
 
Tetra Tech to incorporate 
alternates and redistribute SC 
Charter. 
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Item Action 
Ms. Kelly then reviewed the vision statement with incorporated revisions 
from the last SC meeting. The vision statement was confirmed and 
approved. 

Public Involvement Strategy 

Ms. Kelly began the public involvement strategy discussion by providing 
the SC 2 minutes to review the finalized survey. After the review, Mr. 
Bartoli confirmed that the Planning Department will provide resources to 
translate the survey into Spanish. Ms. Kelly suggested targeting Spanish 
speaking populations via an email blast and Mr. Spencer agreed that this 
would be the preferred method for Spanish survey distribution. The SC 
considered developing a separate Spanish website, however Mr. Flaner 
suggested against this idea, recommending instead that the Spanish 
survey be linked on the English website due to time and resource 
constraints. The SC agreed that developing a separate Spanish website 
would not be conducive to the overall planning timeline. The survey was 
approved.  

During the survey discussion, the project website was brought up by Mr. 
Flaner. Mr. Flaner stressed the need to have an active website before 
issuing a press release. Mr. Bartoli agreed and requested some reference 
regarding how the website should be set up according to process 
requirements.   

After the survey discussion, Ms. Kelly asked about the tentative date of 
April 21st as the first public meeting. She reviewed the initial discussion 
from the previous SC meeting, noting that this potential meeting will be 
held before the Emergency Services Council Meeting (ESCM). Ms. Kelly 
reminded the SC of their previous discussion and asked them to expand 
on their expectations of what stakeholders should be invited to 
participate as part of an open house format. She recommended CERT, 
American Red Cross, Salvation Army, and RACES. Mr. Anderson 
additionally suggested ABAG. Mr. Ghiorso indicated that San Mateo OES 
should have contact information for the organizations who may want to 
participate in the open house. 

During the open house discussion, Ms. Durand noted that there may be 
an issue with getting public participation from the coastal communities 
based on a bayside/coast side disconnect and travel to the public meeting 
site at Redwood City. Mr. Spanheimer agreed, noting that the northern 
part of the county may experience the same hesitation to come to 
Redwood City. Mr. Spencer also noted a possible issue with parking 
availability for the event. Ms. Durand suggested that county parking could 
potentially be dedicated for attendees, noting that attendees could get 
their parking validated. Mr. Anderson said that this was a possible 
solution, however, the SC needed to make sure that April 21st is not a jury 

 
 
 
 
 
 
 
Mr. Bartoli to facilitate the Spanish 
translation of the survey and 
provide to Tetra Tech. 
 
Tetra Tech will incorporate the 
Spanish version of the survey on 
Survey Monkey once received. 
 
 
Tetra Tech to send Mr. Bartoli 
reference links to other planning 
websites. 
Tetra Tech to send Ms. Durand 
the initial press release for PIO 
review. 
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Item Action 
duty day. Mr. Spencer suggested moving away from the ESCM date as a 
public meeting. He, in addition to Mr. Pucci and Ms. Durand, will 
investigate alternatives. Mr. Flaner suggested that it would be beneficial 
to keep the April 21st date as the potential first public meeting and 
encouraged the SC to promote this event. He said that at least one event 
should be conducted for public outreach with an attempt to reach as 
many people as possible with the understanding that not all members of 
the public will be willing to travel. 

Ms. Kelly reminded SC members that public outreach is not confined to 
these types of open house events, but may also include presentations to 
neighborhood associations, survey distribution, television spots, and 
social media outreach. Mr. Maloney agreed and noted that alternative 
outreach to CERT members (e.g. surveys) will yield high results.  

At this point, Mr. Anderson mentioned the Silver Dragon– an annual 
exercise conducted by the local health department to test distribution 
capability. Mr. Anderson explained that this exercise is used as an 
opportunity to distribute information to the community regarding local 
and regional health and emergency services messages. The SC agreed that 
Silver Dragon would be an ideal way to distribute mitigation materials to 
a captive audience, if possible. 

Ms. Durand then identified the need to engage some of the prominent 
tech companies within the area. Specifically she mentioned Facebook. 
Ms. Durand indicated that she was preparing to engage Facebook on 
other initiatives, and offered to include hazard mitigation on the 
discussion. She also discussed the need to use social media platforms as 
part of the overall public outreach strategy. Ms. Cerutti mentioned the 
need to develop a unified message for social media, ensuring consistency 
in messaging by designating a single source for message development 
which would then be pushed out to other organizations for use. Ms. 
Durand agreed and requested that SC members send her jurisdictional 
PIO contact information for messaging coordination. Ms. Durand also 
suggested involvement in the 2016 Disaster Fair last this year. She 
indicated that she will follow up at the Disaster Fair prep meeting to 
gather more information. 

Mr. Anderson mentioned that he discussed hazard mitigation as part of 
an exercise the previous week. He asked Ms. Kelly if this counts as public 
engagement. Ms. Kelly confirmed and requested that Mr. Anderson send 
appropriate exercise materials for inclusion into plan appendices. 

After discussing the general public engagement strategy, Ms. Kelly talked 
about the Jurisdictional Annex Workshop (JAW), tentatively scheduled for 
April 20th. During this time, she asked the SC if a JAW would be beneficial. 

 

Mr. Spencer, Mr. Pucci, and Ms. 
Durand to investigate possible 
public meeting #1 alternative 
locations and dates to encourage 
greater countywide participation. 
 
 
 
 
 
 
 
 
Mr. Spencer and Mr. Anderson to 
look into distributing mitigation 
messages as part of Silver Dragon. 
 
Ms. Durand to speak with 
Facebook HQ about hazard 
mitigation as part of an overall 
business engagement strategy. 
 
SC to send jurisdictional PIO 
contact information to Ms. 
Durand: mdurand@smcgov.org. 
 
Ms. Durand to vet public 
engagement in the Disaster Fair. 
 
 
 
Mr. Anderson to send sign-in 
sheets, agenda, and a synopsis of 
the exercise/hazard mitigation 
discussion for inclusion into plan 
as public engagement. 
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The SC agreed that a JAW is necessary and Mr. Halleran indicated that he 
is currently trying to reserve the Belmont Sports Complex for the JAW. 
Mr. Spencer requested an overview of the JAW objectives and process 
and recommended splitting April 20th into two sessions. The SC agreed 
that the morning session would focus on municipalities while the 
afternoon session would focus on special districts.  

Plan Review 

Ms. Kelly then turned the SC’s attention to the objectives. Mr. Flaner 
noted that the LHMP does not require objectives, but by selecting 
objectives for the plan, San Mateo County is allowed more flexibility in 
requesting post-disaster assistance for projects not identified in the 
plan.  

Ms. Kelly reviewed the original objectives survey and indicated that 
Tetra Tech will revise the survey to make it more user friendly. Mr. 
Maloney recommended that the objectives included on the survey note 
the original plan goals from which they were taken. Mr. Ghiorso 
suggested against this recommendation, noting that as a SC member, he 
wanted to identify objectives based on best judgement of the SC instead 
of their original source. Mr. Maloney and the SC agreed with Mr. 
Ghiorso’s statement, and the objectives survey will be resent by Tetra 
Tech to the SC for completion. 

Ms. Kelly then drew attention to the draft table of contents. Mr. Flaner 
noted that the 2016 plan will restructure the previous update to make a 
more user-friendly and implementable plan. Mr. Flaner indicated that 
due to this restructuring, the planning process will mimic an initial plan 
as opposed to a plan update. Ms. Kelly then explained the anticipated 
timeline for review, including Sections 1, 2, and 3. She said that normally 
a SC would review Section 2 at once, however, she recommended 
breaking apart section 2, due to its large page count, into 2 sections to 
allow the SC more time to digest the information.  

The discussion was then focused on jurisdictions not participating in the 
HMP update. Mr. Maloney asked about non-participating jurisdictions 
and community college properties located within these jurisdictions. Mr. 
Flaner explained that all jurisdictions, participating or not, will be 
assessed. Additionally, Mr. Flaner noted that since the community 
college district was developing a district annex, they would receive their 
own risk assessment for all of their facilities, including those located 
within a non-participating jurisdiction. 

After reviewing the draft table of contents, Ms. Kelly brought up the 
issue of plan maintenance. She asked the SC about ideas to ensure 
regular update and implementation of the plan. Mr. Spencer 

Mr. Halleran to confirm 
reservation for Belmont Sports 
Complex on April 20, 2016. 
 
Tetra Tech to develop and send 
an overview of the JAW to Mr. 
Spencer for distribution to 
participating jurisdictions. 
 
 
 
 
 
 
 
SC to complete the revised 
objectives survey by February 12, 
2016. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Meeting Minutes 

 5 

Item Action 
recommended plan maintenance procedures revolve around the San 
Mateo Emergency Manager’s Association (EMA) meetings. He 
recommended that EMA dedicate one meeting per year for the purpose 
of hazard mitigation plan review and update. The SC agreed that this 
process was a natural fit, and indicated that the SC could easily be 
folded into the existing EMA group. Mr. Flaner then demonstrated 
available resources for simplifying the plan update process per the 
request of the SC. 

Ms. Kelly then discussed the capability assessment. She showed the SC 
the blank capability assessment form and explained the process. She 
stated that Tetra Tech would complete the majority of the assessment 
template by researching open source information. However it was noted 
that for information not found through open source, Tetra Tech would 
reach out to SC members to provide that information.  

Finally, Ms. Kelly concluded the meeting with an update on risk 
assessment development. She noted that nearly all requested data has 
been collected and sent to Tetra Tech. 

 
Action Items for Next Meeting 

Action items identified for the next meeting include the following: 

 Review and discuss Section 1 of the plan 
 Discuss objectives survey results 
 Update on the risk assessment 
 Discuss risk ranking 
 Confirm plan maintenance 
 Progress report update 

The meeting adjourned at 12:00 PM 

The next SC meeting is in person or via teleconference: 

March 1, 2016 at 9:00 AM 
Belmont EOC 

1 Twin Pines Lane, Belmont CA 
or 

Meeting access number: 1-800-523-8437 

Participant code: 519 767 6396 

    

 
Mr. Spencer to confirm EMA as 
available platform for conducting 
the annual review and update of 
the 2016 San Mateo County HMP. 
 
 
 
 
 
 
 

 



San Mateo County, California 
Hazard Mitigation Plan Update 

 
San Mateo County Hazard Mitigation Plan-Update 

4th Steering Committee (SC) Meeting 
Tuesday, March 1, 2016 

0900-1200 
Belmont EOC 

 
Welcome and Introductions, Approve Meeting Minutes and Public Comment                              

 Group Introductions     
 Review Agenda 

 Review and Approve February Meeting Minutes 
 Public Comment 

 
 
Plan Review    

 Discuss and Confirm Objectives 
 Review Plan Maintenance 
 Review Section of the Plan (Part 1) 
 Introduce Strengths, Weaknesses, Obstacles, Opportunities Brainstorm Session 
 Risk Assessment Update 

 
Risk Ranking  

 Introduce Risk Ranking Strategy 
 
Public Involvement Strategy       

 Discuss Outreach Meetings 
 Discuss Website  

 
Action Items and Next Steps  

 Confirm Risk Ranking 
 Strengths, Weaknesses, Obstacle, Opportunities Brainstorm 
 Discuss Action Plan Development  
 Review Plan Review/Adoption 
 Review Section of the Plan (Part 2A) 

 
Adjourn            



  
MEETING MINUTES 

 

 

Date of Meeting: March 1, 2016 

Location: 1 Twin Pines Lane, Belmont, CA 94002 

Subject: Steering Committee No. 4 

Project Name: San Mateo County Hazard Mitigation Plan Update 

In Attendance: Steering Committee: Bart Spencer, David Pucci, Joe Spanheimer, Tom 
Maloney, Ken Anderson, Dan Ghiorso, Rob Bartoli, Dan Berumen  

Planning Team: Bart Spencer, David Pucci, Caitlin Kelly, Rob Flaner, and 
Jessica Cerutti 

Non-voting Attendees: Srijesh Thapa 

Not Present: Pat Halleran; Brian Molver 

Summary Prepared by: Jessica Cerutti and Caitlin Kelly – 3/13/2016 

Quorum – Yes or No Yes (8 voting members present) 

 

Item Action 
 

Welcome and Introductions, Confirm  Meeting Minutes, and Public 
Comment 

 Ms. Kelly opened the meeting and facilitated group introductions. 
 The agenda was reviewed and no modifications were made. 
 Distributed handouts included: Agenda, Steering Committee 

Meeting #3 Minutes; Objective Exercise Results; Risk Ranking 
Overview; Plan Maintenance; Section 1 

 No requests for comment were made. 
 Members of the public did not address the Steering Committee. 

Plan Review 

Ms. Kelly began the Plan Review discussion with an overview of the 
Objectives Survey Results. She noted that the over half of the participants 
selected the same 10 objectives. In addition, she noted that eleven 
additional objective received less than half of the participant support. She 
asked the SC if they would like to review these eleven objectives or if they 
were satisfied with selecting the top ten. The SC indicated that they 
supported the selection of the top ten objectives. Mr. Flaner suggested 
that the SC consider adding one additional objective that received less 
than half of respondent support. This objective concerns repetitively 
damaged structures. He said that this objective was vital for the plan. The 
SC agreed to add the final eleventh objective per Mr. Flaner’s 

 
 
 
 
 
 
 
 
 
 

 

 

 
 
 
 
Tetra Tech to incorporate 
alternates and redistribute SC 
Charter. 
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recommendation. The final list of objectives for the San Mateo County 
Hazard Mitigation Plan are as follows: 

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

2. 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. (State Objective) 

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

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

6. Advance community resilience through preparation, adoption, 
and implementation of state, regional and local multi-hazard 
mitigation plans and projects. (State Objective) 

7. Encourage life and property protection measures for all 
communities and structures located in hazard areas.(State 
Objective) 

8. 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. 
(State Objective) 

9. Improve systems that provide warning and emergency 
communications. 

10. Promote dialogue between government representatives, private 
business, non-profit organizations, and the public regarding 
hazard mitigation. (Adapted from San Mateo General Plan) 

11. Retrofit, purchase, or relocate structures in high hazard areas, 
especially those known to be repetitively damaged. 

Next, Ms. Kelly covered the Plan Maintenance Section. She requested 
clarification from the previous SC Meeting discussion regarding the role 
of the San Mateo County Emergency Managers Association (EMA) as the 
vehicle for annual review. The SC agreed that EMA will designate certain 
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meetings, approximately 2 times a year, dedicated to hazard mitigation 
review. During this time, SC members not normally associated with the 
EMA will be engaged to participate in the review. Mr. Flaner said that the 
plan maintenance strategy is important for both the countywide and 
jurisdictional maintenance process. He said that this overall strategy 
demonstrates an overall commitment to maintaining the plan. 
Additionally, Mr. Flaner stressed that, while there is no statutory 
requirement for annual progress reporting during this review process, 
such reporting provides benefits in time management during the next 
update. 

Mr. Flaner then provided information on other best practices from other 
communities and counties regarding the plan maintenance strategy. He 
asked if the strategy would benefit from ramifications for non-
participation. The SC agreed that hard ramifications would not benefit the 
County, however a structure and timeline conducive to open grant 
periods and jurisdictional progress reporting due dates is the best option. 
Mr. Pucci further explained that it would be the responsibility of the SC to 
engage jurisdictions that may be delinquent in annual progress reporting 
due to personnel. Mr. Ghiorso also noted that city leadership may be 
engaged to contact those responsible for progress reporting. 

The SC agreed that plan maintenance discussion should be included as 
part of the Jurisdictional Annex Workshop (JAW) on April 20th.  

Next. Ms. Kelly briefly reviewed Section 1 of the plan. She said that Tetra 
Tech will provide the SC with an electronic, editable version of the plan 
for providing comments. She requested that the SC provide comments in 
this document via track changes for easy document integration. She 
provided the SC with 2 weeks for Section 1 review. 

Ms. Kelly’s discussion of Section 1 focused on the planning process. She 
noted that while this 2016 initiative is technically an update to the 2010 
plan, the planning process language in Section 1 noted that the 2016 plan 
will be treated as a new plan. She explained that the reasoning behind 
this language was to demonstrate alignment with federal hazard 
mitigation planning requirements. Additionally, she noted the inclusion 
of a crosswalk that identifies what has changed between the 2010 plan 
and the 2016 plan. Mr. Thapa recommended the inclusion of a brief 
overview of the Association of Bay Area Governments (ABAG) – the entity 
responsible for the 2010 plan. The SC agreed that this information would 
benefit the 2016 plan. 

Next, Mr. Flaner introduced the concept of the Strengths, Weaknesses, 
Opportunities, and Obstacles (SWOO) Session scheduled for April 5 during 
the next SC meeting. Mr. Flaner explained that regulation requires the 
identification of a comprehensive range of alternative actions. These 

 
 
 
 
 
 
 
 
 

 
Tetra Tech to send updated Plan 
Maintenance Strategy language 
for review.  
 
SC to review Plan Maintenance 
Strategy and Section 1 and return 
comments by March 22nd. 
 
 
 
 
 
 
 
 
 
Tetra Tech to add overview of 
ABAG to Section 1. 
 
Tetra Tech to provide draft word 
version of Section 1 for SC review. 
 
 
 
 
Mr. Pucci to invite EMA and 
Oracle stakeholder to the April 
SWOO. Mr. Spencer to reach out 
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alternative are identified through the SWOO Session. He said that the 
SWOO Session will result in the development of a mitigation best 
practices document that will be provided to each planning partner for 
review and selection during the JAW. He explained the format of the 
SWOO Session, noting that each hazard will be discussed individually. The 
SC recommended inviting additional stakeholders and local subject 
matter experts to this session. Mr. Pucci offered to invite EMA members 
and Mr. Spencer offered to invite the Public Works Association. Mr. 
Maloney additionally recommended the participation of key private 
stakeholders, including Genentech, Oracle, and Facebook. 

The SC agreed that the SWOO Session should occur during the second half 
of the monthly SC meeting. As a result, SC meeting #5 will begin as 
scheduled at 9:00am on Tuesday, April 5th and invitees to the SWOO will 
be invited to join at approximately 10:30am. 

After the SWOO Session discussion, Ms. Kelly updated the SC on the 
status of the risk assessment. She noted that the SC will review the risk 
assessment in two sections for the purpose of minimizing the review 
burden on the SC. She noted that Tetra Tech is still receiving data on 
critical facilities. 

Risk Ranking 

Mr. Flaner next discussed the methodology for risk ranking. He noted 
that the Tetra Tech approach to risk ranking provides a quantitative 
analysis that best illustrates the need for mitigation action. Mr. Flaner 
explained that there is no statutory requirement for risk ranking, 
however the inclusion of such a process into the plan provides a better 
understanding of the overall impact of each hazard on the county and 
jurisdictions. He said that every FEMA project grant require a benefit-
cost analysis that describes how annual avoided losses and probability 
of occurrence is translated into monetary value – a process achieved 
through HAZUS. The risk ranking Is further accomplished by providing 
numeric weights to impact – with the greatest emphasis placed on 
population.  

Mr. Flaner further explained that the quantitative assessment 
conducted as part of this planning process will be provided to each 
participating jurisdiction at the JAW. During this time, jurisdictions will 
be provided with an opportunity to use qualitative knowledge to change 
the quantitative data. 

Mr. Flaner noted that natural hazards except climate change will be 
assessed and ranked in this manner. Mr. Ghiorso asked if jurisdictions 
will have access to neighboring jurisdiction information to compare and 
assess risk across a smaller regional plane. Mr. Flaner said that all 

to Public Works Association and 
Genentech for participation in 
addition to coordinating overall 
SWOO registration. 
 
Mr. Pucci to follow up with San 
Mateo County Office of 
Emergency Services to engage the 
City Managers group and 
Facebook. 
 
 
Tetra Tech to provide registration 
survey. 
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jurisdictions will have access to each other information, even for the 
City of San Mateo and Foster City, who are not participating in this 
planning process. 

Public Involvement Strategy 

Ms. Kelly requested clarification regarding the first public meeting on 
April 21st. The SC agreed that the presentation to the Emergency Service 
Council (ESC) is a vital public component to the outreach strategy, but 
the initial concept of an outside fair is not preferred. Mr. Spencer said 
that the coordinators of the June Disaster Preparedness Fair have been 
informed of the mitigation planning initiative and are open for planning 
partner participation. 

Ms. Kelly next asked the SC if they had any initial thoughts on 
conducting the public plan review meeting which she anticipated to take 
place in July.  

Finally, Ms. Kelly requested additional information on the status of the 
initial press release regarding the 2016 mitigation planning initiative. Mr. 
Bartoli said that he would follow up with Michelle Durand about the 
release. 

Mr. Bartoli discussed the status of the HMP website. He said that the 
website is now live and contains a link to the survey, a link to the 
previous plan, previous SC meeting minutes, and information on the 
project and upcoming steering committee meetings. He said that as the 
planning process continues, the website will be updated to additionally 
include the draft plan for public review and information on public 
meetings. Mr. Bartoli said that the planning department intends to keep 
the website live for the entire 5 year interim between planning updates. 

Ms. Kelly closed the discussion on the public outreach topic by asking 
where the SC stood on Silver Dragon. Mr. Anderson said that he could 
print 1,700 copies of what the SC decides to push out. 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
Mr. Spencer to provide Tetra 
Tech with additional coordination 
information regarding the June 
Disaster Preparedness Fair. 
 
 
 
 
 
 
Mr. Bartoli to follow-up on status 
of press release. 
 
 
 
Mr. Bartoli to send SC members 
the link to the HMP webpage. 
 
 
 
 
 
Tetra Tech to develop a flyer for 
Silver Dragon. 
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Action Items for Next Meeting 

Action items identified for the next meeting include the following: 

 Confirm Risk Ranking 
 Strengths, Weaknesses, Obstacle, Opportunities Brainstorm 
 Discuss Action Plan Development  
 Review Plan Review/Adoption 
 Review Section of the Plan (Part 2A) 

The meeting adjourned at 11:04 AM 

The next SC meeting is in person or via teleconference: 

April 5, 2016 at 9:00 AM 
Belmont EOC 

1 Twin Pines Lane, Belmont CA 
or 

Meeting access number: 1-800-523-8437 

Participant code: 519 767 6396 

    
 



San Mateo County, California 
Hazard Mitigation Plan Update 

 
San Mateo County Hazard Mitigation Plan-Update 

5th Steering Committee (SC) Meeting 
Tuesday, April 5, 2016 

0900-1200 
Belmont EOC 

 
Welcome and Introductions, Approve Meeting Minutes and Public Comment                              

 Group Introductions     
 Review Agenda 

 Review and Approve March Meeting Minutes 
 Public Comment 

 
Public Involvement Strategy       

 Discuss Outreach Meetings 
o Emergency Services Council 
o June Public Safety Fair 

 
Plan Review    

 Review Plan Maintenance 
 Review Section of the Plan (Part 1) 
 Review Risk Ranking 
 Discuss Plan Adoption 
 Risk Assessment Update 

o FEMA DFIRM data 
o Hayward vs. San Gregorio 
o Sea Level Rise Exposure Analysis (1-6 Ft) 

 
Action Items and Next Steps  

 Review SWOO Results and Mitigation Catalogue 
 Discuss Action Plan Development  
 Review Section of the Plan (Part 2A) 

Break 
 
Strengths, Weaknesses, Obstacles, Opportunities Brainstorm Session 
 
Adjourn            



  
MEETING MINUTES 

 

 

Date of Meeting: April 5, 2016 

Location: 1 Twin Pines Lane, Belmont, CA 94002 

Subject: Steering Committee No. 5 

Project Name: San Mateo County Hazard Mitigation Plan Update 

In Attendance: Steering Committee: Bart Spencer, David Pucci, Joe Spanheimer, Pat 
Halleran, Tom Maloney, Ken Anderson, Dan Ghiorso, Rob Bartoli, Dan 
Berumen, Brad Hartzell 

Planning Team: Bart Spencer, Brad Hartzell, David Pucci, Caitlin Kelly, Rob 
Flaner, and Jessica Cerutti 

Non-voting Attendees: Michael Barber, Michelle Durand, Srijesh Thapa, 
Steve Mahley 

Not Present: All Voting Members Present 

Summary Prepared by: Jessica Cerutti and Caitlin Kelly – 4/15/2016 

Quorum – Yes or No Yes (all voting members present) 

 

Item Action 
 

Welcome and Introductions, Confirm  Meeting Minutes, and Public 
Comment 

 Ms. Kelly opened the meeting and facilitated group 
introductions, including an introduction of the newest voting SC 
member, Brad Hartzell representing San Mateo County OES. 

 Distributed handouts included: Agenda, Steering Committee 
Meeting #4 Minutes; Risk Ranking; Revised Plan Maintenance 

 The agenda was reviewed and no modifications were made. 
 The SC March Meeting Minutes were reviewed and approved 
 Members of the public did not address the Steering Committee. 

Public Involvement Strategy 

Ms. Kelly began the Public Involvement discussion with a review of 
scheduled outreach meetings. She stressed the importance of 
announcing these meetings via press release, noting the FEMA 
requirement for public notification is a minimum of two weeks prior to 
the public event. She noted that the first public meeting will take place 
on April 21st at the San Mateo County Emergency Services Council 
Meeting. Mr. Spencer then indicated that he would forward the draft 
press release to Ms. Durand to disseminate by April7th.  Ms. Kelly then 

 
 
 
 
 
 
 
 
 
 

 

Mr. Spencer to provide Ms. 
Durand the public meeting press 
release sample language. Ms. 
Durand to disseminate press 
release regarding the 1st public 
meeting by April 7th.  
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reviewed the anticipated discussion, noting that Mr. Flaner would be 
available as the Tetra Tech lead for the public meeting. Mr. Spencer said 
that he requested the ESC agenda address hazard mitigation first to 
avoid losing potential members of the public to and ESC administrative 
discussion. Ms. Kelly indicated that Tetra Tech would develop some 
basic materials for distribution to the ESC and members of the public 
including a survey flyer, overview of hazard mitigation, and an overview 
of the planning process. 

Next, Ms. Kelly requested confirmation of booth acquisition for the June 
11 Disaster Preparedness Day festivities. Ms. Durand and Chief Hartzell 
confirmed participation. Ms. Kelly said that Tetra Tech would develop 
additional materials for handout that are more conducive to the booth 
format. Mr. Flaner noted that the booth would have a HAZUS 
Workstation and associated explanation materials available for the 
public. 

While on the subject of public outreach, Ms. Kelly asked the SC where 
they stood on the Silver Dragon exercise. The SC said that the approved 
Silver Dragon flyer was out for printing and would be included across all 
participating Silver Dragon jurisdictions with the exception of the City of 
San Mateo and Foster City. 

Plan Review 

Ms. Kelly spoke about the updated plan maintenance section of the 
plan. She noted a major revision since the previous SC meeting, stating 
that the primary entity responsible for plan maintenance was changed 
from EMA to San Mateo County OES. She said that EMA will still be the 
main body responsible for conducting annual reviews, but coordination 
of those reviews are the responsibility of San Mateo OES. The SC agreed 
and recommended a further revision regarding quarterly review instead 
of annual, noting that quarterly review would be the best option for 
maintaining plan currency. 

Next, Ms. Kelly briefly reviewed the revisions for Section 1. She thanked 
the SC for their input and said that Section 1 was included in the 
electronic meeting materials sent by Mr. Spencer and may be read at 
the SC’s convenience. She noted the majority of changes were minor 
grammar and wording revision, but some edits were more substantial. 
Included in these substantial edits were the inclusion of ethic 
demographic information, a description of the Association of Bay Area 
Governments (ABAG), and the softening of language regarding the 
previous plan’s identified deficiencies. 

Next, Ms. Kelly reviewed the outstanding questions for completing the 
risk assessment. Specifically, she requested clarification regarding data 

 
 
 
Tetra Tech to develop handout 
materials for the April 21st and 
June 11th public meetings 
 
 
 
 
 
 
 
 
 
 
 

 
Tetra Tech to revise plan 
maintenance to include quarterly 
review. 
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and scenarios for flood, earthquake, and sea level rise. She began with 
the flood discussion. She noted that multiple jurisdictions throughout 
the planning area are likely to appeal the maps and said that using the 
current effective FIRM is the best course of action. Mr. Flaner agreed, 
expanding on the planning requirement for best available data. He 
noted that best available data in this case is the current effective FIRM 
since an appeal by any jurisdiction would change the preliminary FIRM 
causing it to no longer be considered best available data. The SC asked 
about sea level rise, which would be a new feature to the preliminary 
FIRM not captured in the current effective FIRM. Mr. Flaner said that 
while the current effective FIRM will be used to conduct the risk 
assessment, the preliminary FIRM will be referenced for future 
assessments as best available data. 

Ms. Kelly next asked the SC about the second desired earthquake 
scenario. She said that Tetra Tech is conducting an assessment based on 
the previously agreed upon San Andreas Fault Scenario, but wanted 
clarification on the desired second scenario. Mr. Flaner expanded on this 
discussion, explaining that the SC previously identified a South Hayward 
Fault scenario, however, through Tetra Tech’s risk assessment process, 
the San Gregorio fault located north of the County would have more 
impact than South Hayward. The SC agreed to use the San Gregorio 
scenario in lieu of the South Hayward scenario. 

Finally, Ms. Kelly asked about the desired sea level rise assessment. The 
SC indicated that the County of San Mateo is currently developing a sea 
level rise report which may augment information contained within the 
LHMP. Ms. Kelly requested a copy of the draft report for the purpose of 
planning consistency across the sea level rise spectrum. Mr. Flaner asked 
the SC what level should be addressed in the LHMP. The SC agreed that 
the worst case scenario (6ft) should be included. 

Due to time constraints, the agenda items of County-wide Risk Ranking 
and Plan Adoption was shelved until the May SC Meeting. 

Strengths, Weaknesses, Obstacles, Opportunities 

The SC meeting adjourned early at 10:20am in order to prepare for the 
conduction of the SWOO Session. 

Action Items for Next Meeting 

Action items identified for the next meeting include the following: 

 Review/Confirm Risk Ranking 
 Review SWOO Results and Mitigation Catalogue 
 Discuss Action Plan Development 
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 Review Section of the Plan (Part 2A) 

The next SC meeting is in person or via teleconference: 

May 3, 2016 at 9:00 AM 
Belmont EOC 

1 Twin Pines Lane, Belmont CA 
or 

Meeting access number: 1-800-523-8437 

Participant code: 519 767 6396 

    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



San Mateo County, California 
Hazard Mitigation Plan Update 

 
San Mateo County Hazard Mitigation Plan-Update 

6th Steering Committee (SC) Meeting 
Tuesday, May 3, 2016 

0900-1200 
Belmont EOC 

 
Welcome and Introductions, Approve Meeting Minutes and Public Comment                              

 Group Introductions     
 Review Agenda 

 Review and Approve April Meeting Minutes 
 Public Comment 

 
Public Involvement Strategy       

 Emergency Services Council – Public Meeting #1 Overview 
 Preparedness Fair – June 11th Public Meeting #2 
 Public Survey Results 

 
Plan Review    

 Review Section of the Plan (Part 2A) 
 Review Risk Ranking 
 Review SWOO Results and Mitigation Catalogue 
 Discuss Action Plan Development 

 
Action Items and Next Steps  

 Review Comments on Plan (Part 2) 
 Review Section of the Plan (Part 3) 
 Finalize Plan 

Adjourn            



  
MEETING MINUTES 

 

 

Date of Meeting: May 3, 2016 

Location: 1 Twin Pines Lane, Belmont, CA 94002 

Subject: Steering Committee No.6 

Project Name: San Mateo County Hazard Mitigation Plan Update 

In Attendance: Steering Committee: Bart Spencer, Joe Spanheimer, Pat Halleran, Tom 
Maloney, Ken Anderson, Dan Ghiorso, Rob Bartoli, Dan Berumen, Brad 
Hartzell 

Planning Team: Bart Spencer, Brad Hartzell, Caitlin Kelly, Rob Flaner, and 
Jessica Cerutti 

Non-voting Attendees: Michael Barber, Michelle Durand, Srijesh Thapa, 
Steve Mahaley 

Not Present: Dave Pucci 

Summary Prepared by: Caitlin Kelly – 5/17/2016 

Quorum – Yes or No Yes (all but one voting member present) 

 

Item Action 
 

Welcome and Introductions, Confirm  Meeting Minutes, and Public 
Comment 

 Mr. Spencer opened the meeting and facilitated group 
introductions. 

 Distributed handouts included: Agenda, Steering Committee 
Meeting #5 Minutes; Countywide Mitigation Action – Examples, 
and the Draft Profile for Drought 

 The agenda was reviewed and no modifications were made. 
 The SC April Meeting Minutes were reviewed and approved 
 Members of the public did not address the Steering Committee. 

Public Involvement Strategy 

Ms. Kelly and Mr. Spencer began the Public Involvement discussion with 
an overview of the Emergency Services Council - Public Meeting #1. Mr. 
Spencer, stated that the meeting was well attended and that Tetra Tech 
provided a great presentation. Many of the council members were 
pleased. Ms. Kelly then opened the floor for additional feedback on the 
meeting – none was provided. Ms. Kelly then stated that Tetra Tech will 
be stationing a booth during the San Mateo Preparedness Fair, and this 
will count as the second public meeting. Tetra Tech will be available 
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during the fair to discuss key components of the draft 2016 HMP and 
answer questions. A computer workstation will also be available for 
citizens to view information on their property, including specific exposure 
and damage estimates for earthquake and flood hazard events. She 
stressed the importance of announcing these meetings via press release, 
noting the FEMA requirement for public notification is a minimum of two 
weeks prior to the public event. Next, Ms. Kelly requested that the press 
release for the 2nd public meeting be disseminated no later than May 27th. 
She informed the group, that Tetra Tech would draft sample language for 
the release and provide to Ms. Durand and Mr. Hartzell for their review 
by May 24th. Mr. Spencer then questioned whether CEQA language 
needed to be included in the press release. Mr. Bartoli informed the group 
that the County was currently seeking an exemption for the HMP, but he 
could not confirm at this time. 

Follow up from meeting - When the County adopts their Annex, they will 
be stating that the project is exempt from CEQA under Section 15183(d), 
Section 15262, Section 15306, and Section 15601(b)(3).  The County will 
then be filing a Notice of Exemption with County Clerk for the 
unincorporated annex.  If other local agencies determine that the LHMP is 
exempt under CEQA as well, then they can just state that in their report 
and if the wish to, they can file a Notice of Exemption with the County 
Clerk.  There is no requirement to file the Notice of Exemption, instead, it 
will be up to each agency to decide what to do. 

 Since the project can be exempted from the County view, we will not be 
writing a separate environmental document.  The only review time for the 
LHMP will be what is required by FEMA. 

Planning Partners – Volume 2 

Mr. Spencer then provided an overview of the planning partner’s 
participation in the planning process. He informed the group, that many 
of the planning partners have submitted their annexes on time and 
complied with deadlines. However, there are a few “problem children” 
who are behind on their submissions. Mr. Spencer then reviewed the 
options each jurisdiction has for the HMP update: 

1. complete the process and submit required documents 
2. opt out of the countywide effort, submit separately, and link 

with the County plan within 1 year of FEMA 
countywide approval  (there are additional steps necessary for 
filing separately – i.e. public involvement strategy) 

 
Tetra Tech to develop sample 
language for press release by May 
24th.  
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Item Action 
3. not participate in LHMP program in which case neither the 

jurisdiction nor residents would be eligible for pre or post-
disaster mitigation dollars 

Ms. Kelly stated that linkage procedures will be provided as an annex to 
the HMP, and will include easy guidelines to follow.  

Plan Adoption 

Mr. Flaner then introduced the concept of adoption. He informed the 
group that they had two choices on how to proceed with adoption – 
batch adoption letters when submitting to CalOES and FEMA or not to 
batch. After an approval pending adoption (APA) is provided by FEMA, 
the official 5-year cycle for the HMP begins upon the submission of the 
first resolution. All jurisdictions must also adopt their plan within one 
year of that submission. After much discussion the group decided that 
batching was the best option, with some stipulations. Due to both the 
County’s and Pacifica’s pending grants, a time restraint should be 
included in the batch submission.      

Mr. Flaner suggested to the group that each partner start queuing their 
council or adopting bodies now for the end of August. Ms. Kelly then 
informed the group, that Tetra Tech will be providing an “adoption 
packet” as an annex to simplify the adoption process for each 
participating partner.  

Plan Review 

Profiles 

Ms. Kelly apologized to the group for not having the completed Part 2 of 
the plan for them to review. She stated that Tetra Tech did not have the 
correct accessor’s data, which delayed the finalization of the risk 
assessment. She informed the SC that Part 2 will be completed by the end 
of the week and that the draft profiles will be disseminated to the group 
by Monday, May 9th. She then stated that due to the size of the files, this 
will be done via Dropbox. She asked the group, if everyone was familiar 
with Dropbox – everyone confirmed they were. Ms. Kelly then reviewed 
the section headers of the draft drought profile, and provided an 
overview of the information contained in each section.  She opened the 
floor to questions regarding the profile outlines – no questions were 
asked. 

Risk Ranking 

 
 
 
 
 
Tetra Tech will include language 
in the Adoption Section regarding 
batching resolutions for 
submission to CalOES and FEMA.  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Tetra Tech to disseminate, via 
Dropbox, Part 2 of the HMP by 
Monday May 9th.  
 
 
 
 
 
SC to review Part 2 of the Plan 
and the Risk Ranking results and 
provide feedback by May 20th.  
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Item Action 
Mr. Flaner then reviewed the risk ranking tool in detail so that the steering 
committee could have an understanding of how the results were 
calculated. Along with Part 2 of the Plan, the steering committee will have 
2 weeks for review the findings of the risk ranking and provide feedback. 
All feedback on Part 2 of the Plan and risk ranking will be due on May 20. 

Mitigation Actions  

Ms. Kelly focused the group’s attention to the Area-Wide Mitigation 
Actions and Implementation handout. She stated that mitigation actions 
on a county-wide scale are generally very broad in nature and can be 
applied to any jurisdiction within the county or can be a program the 
county oversees. She then turned the conversation over to Mr. Flaner to 
review the sample mitigation actions and lead the discussion. After the 
review of the sample actions, the group decided to keep all actions except 
example 6 and example 7. Tetra Tech will tailor the sample to fit more 
closely with San Mateo’s needs.  

Action Items for Next Meeting 

Action items identified for the next meeting include the following: 

 Review Comments on Plan (Part 2) 
 Review Section of the Plan (Part 3) 
 Finalize the Plan 

    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



San Mateo County, California 
Hazard Mitigation Plan Update 

 
San Mateo County Hazard Mitigation Plan-Update 

7th Steering Committee (SC) Meeting 
Tuesday, June 7, 2016 

0900-1200 
Belmont EOC 

 
Welcome and Introductions, Approve Meeting Minutes and Public Comment                              

 Group Introductions     
 Review Agenda 

 Review and Approve May Meeting Minutes 
 Public Comment 

 
Planning Partners 

 Overview of Jurisdictional Participation 
 

Public Involvement Strategy       
 Preparedness Fair – June 11th Public Meeting #2 
 CEQA Exemption 
 Public Survey Results 

 
Plan Review    

 Review Comments on Part 2 
 Review Risk Ranking Comments 
 Review Part 3 of the Plan 

 
Action Items and Next Steps  

 Finalize Plan 
 Submit Plan to CalOES and FEMA IX 

Adjourn            



  
MEETING MINUTES 

 

 

Date of Meeting: June 7, 2016 

Location: 1 Twin Pines Lane, Belmont, CA 94002 

Subject: Steering Committee No.7 

Project Name: San Mateo County Hazard Mitigation Plan Update 

In Attendance: Steering Committee: Bart Spencer, Dave Pucci, Joe Spanheimer, Pat 
Halleran, Tom Maloney, Ken Anderson, Dan Ghiorso, Rob Bartoli, Dan 
Berumen, Brad Hartzell (via phone) 

Planning Team: Bart Spencer, Brad Hartzell (via phone), Caitlin Kelly, Rob 
Flaner, and Jessica Cerutti 

Non-voting Attendees: Steve Mahaley 

Not Present: All SC members present 

Summary Prepared by: Jessica Cerutti – 6/17/16 

Quorum – Yes or No Yes  

 

Item Action 
 

Welcome and Introductions, Confirm  Meeting Minutes, and Public 
Comment 

 Mr. Spencer opened the meeting and thanked all participants for 
their commitment to the project throughout the process. 

 Distributed handouts included: Agenda, Steering Committee 
Meeting #6 Minutes; Draft Section 3 

 The agenda was reviewed and no modifications were made. 
 The SC May Meeting Minutes were reviewed and approved 
 No members of the public were present to address the Steering 

Committee. 

Mr. Spencer provided a summary of the remaining items for plan 
completion, including public comment, adoption, and batching process. 
Ms. Kelly noted that members of the SC may make comments as part of 
the public review period. 

Planning Partners 

Ms. Kelly and Mr. Spencer began the discussion with an overview of the 
planning partners’ annex status. They indicated that all partners have 
submitted their annex except for one. That jurisdiction was contacted and 
would provide a completed annex by June 8, 2016.  
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Item Action 

Public Involvement Strategy 

Ms. Kelly said that the logistics for the Disaster Preparedness Fair had 
been set. She invited SC members to come and visit and noted that the 
HAZUS workstation would be available for the public. She also noted 
that there would be various handouts available for public distribution, 
including general preparedness, hazard specific pamphlets, and, most 
importantly, the flyer inviting the public to review the plan. 

CEQA 

Next Mr. Bartoli explained that San Mateo County, on behalf of the 
unincorporated area, was seeking exemption from CEQA. He said that 
there were four different sections for this basis. He would provide these 
sections to the SC for the jurisdictions to consider and include in the 
plan. He noted that each jurisdiction should consult with their City 
Attorney regarding the exemption status for the LHMP.  

Next, Ms. Cerutti reviewed the public survey results. She said that nearly 
1,100 individuals completed the survey and indicated that a summary of 
these results would be provided in an appendix of the plan. Additionally, 
she noted that a separate survey was created and opened in order to 
capture public review comments. 

Plan Review 

Part 2 Comments 

Ms. Kelly provided an overview of the comments received from the SC for 
Section 2. She noted that most comments revolved around grammar and 
formatting. She also stated that some comments dealt with information 
outside of the scope of the project, including data estimates on a Bay-
Area scale. Finally, Ms. Cerutti noted that, for the dam failure profile in 
particular, information provided in the hazard profile was open source 
data, and that no sensitive data was included in the body of the profile. 
Mr. Flaner noted that critical facility datasets used to describe aggregate 
information is protected information.  

Risk Ranking 

Ms. Cerutti noted that some planning partners believed their wildfire risk 
should be higher than what was originally indicated. She said that upon 
receiving several of these types of comments and working with the risk 
assessment lead, data gaps were identified for the Towns of Portola 
Valley and Woodside. She noted that the risk assessment lead acquired 
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Item Action 
more accurate data directly from CalFIRE and ranking was adjusted for 
these two jurisdictions. 

Part 3 

Ms. Kelly asked the SC to review part 3 during the meeting in order to 
capture immediate edits. The SC noted some edits, including revised 
numbering, consistency notes, and a confirmation of the county wide 
initiatives.  

Action Items for Project Completion 

Action items identified for project completion include the following: 

 Revise/review based on public comment 
 Submit Plan to CalOES and FEMA Region IX 
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Take the Online Survey! 
 All residents of San Mateo County are invited to join us in the 

development of the San Mateo County Hazard Mitigation Plan. 
 

A hazard mitigation plan is the foundation of a community’s 
long term strategy to reduce losses and break the disaster 
cycle. As a result, we want to partner with you in developing 
this plan:  
• We want to hear about what concerns you the most and 

what impact disasters have had on you and your family.  
• We want your feedback throughout the planning process.  
• We want your edits and suggestions to the plan as drafts 

become available for review. 
 

Take the first step by submitting your response to the San Mateo 
County Hazard Mitigation Public Survey! 

PARTICIPATING STAKEHOLDERS: 
 

 

COMPLETE THE SURVEY NOW: 
www.surveymonkey.com/r/SMPublic 

STAY INFORMED OF UPCOMING EVENTS: 
http://planning.smcgov.org/local-hazard-mitigation-plan 

 

TELL US ABOUT YOUR 
EXPERIENCE WITH THE 
FOLLOWING HAZARDS: 

Climate Change 
Dam Failure 
Drought 
Earthquake 
Flood 
Landslide 
Severe Weather 
Tsunami
Wildfire 
Human-caused Hazards 

 
 YOU 

• San Mateo County 
• Atherton 
• Belmont 
• Brisbane 
• Burlingame 
• Colma 
• Daly City 
• East Palo Alto 
• Half Moon Bay 
• Hillsborough 
• Menlo Park 
• Millbrae 
• Pacifica 
• Portola Valley 
• Redwood City 
• San Bruno 

 

• San Carlos 
• South San Francisco 
• Woodside 
• Belmont Fire District 
• Colma Fire District 
• Woodside Fire District 
• San Mateo Community College District 
• Mid-Peninsula Water District 
• Westborough Water District 
• Jefferson Union HS District 
• Pacifica School District 
• North Coast Community Water District 
• Highlands Recreational District 

• And Most Important… 
 

 





Review the Plan! Give us 
YOUR suggestions!

All residents of San Mateo County are invited 
to join us in reviewing the draft San Mateo 

County Hazard Mitigation Plan.

A hazard mitigation plan is the foundation of a 
community’s long term strategy to reduce losses 

and break the disaster cycle. As a result, we 
want your suggestions for the draft plan.

PARTICIPATING STAKEHOLDERS:

San Mateo County
Atherton
Belmont
Brisbane
Burlingame
Colma
Daly City
East Palo Alto
Half Moon Bay
Hillsborough
Menlo Park

Review the Plan!
http://planning.smcgov.org/local-hazard-mitigation-plan

Give us YOUR Feedback on the Plan!
https://www.surveymonkey.com/r/SMCPlanComment

YOU

Millbrae
Pacifica
Portola Valley
Redwood City
San Bruno
San Carlos
South San Francisco
Woodside
Belmont Fire District
Colma Fire District
Woodside Fire District

San Mateo Community College 
District
Mid-Peninsula Water District
Westborough Water District
Jefferson Union HS District
Pacifica School District
North Coast Community Water 
District
Highlands Recreational School 
District

And Most Important…





 

 

 

FOR IMMEDIATE RELEASE 
April 18, 2016
Contact: Battalion Chief Brad Hartzell, 650-363-4790 

 Public Input Sought on Hazard Mitigation Plan 
Community meeting to be held as part of update process 

 
Redwood City — The County of San Mateo and several partnering agencies working together on a 
countywide Hazard Mitigation Plan (HMP) are seeking public input at an upcoming community 
meeting where residents can learn about the process and gather personal preparedness information. 
 
WHAT: Hazard Mitigation Plan Community Meeting (held in conjunction with the Emergency 
Services Council Meeting) 
WHEN: 5:30 p.m. to 7 p.m. Thursday, April 21, 2016 
WHERE: Board of Supervisors Chambers, 400 County Center, Redwood City 
Residents, local officials, industry representatives, educators and others are encouraged to attend. 
 
BACKGROUND: The County, its cities and special districts are federally mandated by the Disaster 
Mitigation Act of 2000 to create a detailed plan to prepare for and respond to local natural disasters. 
Communities with a plan approved by the Federal Emergency Management Agency (FEMA) may 
apply for pre-disaster mitigation funding for projects like home elevations and local flood control.  
 
The planning process will take approximately eight months to complete. The community meeting is 
an opportunity for the public to learn about the planning process and ask questions of staff about 
hazards like earthquakes and floods. Attendees can also take home personal preparedness materials.  
 
This planning process to ensure sustainable and resilient communities is being managed by the San 
Mateo County Office of Emergency Services, Redwood Fire Department, and Central County Fire 
Department with support from a technical consultant.  
 
Along with the upcoming meeting, the public engagement process includes posting information at 
http://planning.smcgov.org/local-hazard-mitigation-plan and asking residents to complete a survey 
about their concerns and the impact of natural disasters on them and their loved ones. The survey 
remains open at www.surveymonkey.com/r/SMPublic. 
 

###
 



 

 

 

FOR IMMEDIATE RELEASE 
June 10, 2016 
Contact: Battalion Chief Brad Hartzell, 650-363-4790 
 

Community Input Sought on San Mateo County Hazard Mitigation Plan 
20-day public comment period on draft plan begins 

 
Redwood City — The San Mateo County Hazard Mitigation Plan (HMP) Steering Committee 
invites all San Mateo County residents to review and comment on the final draft of the 2016 San 
Mateo County Multi-Jurisdictional HMP.  
 
The County, its cities and special districts are federally mandated by the Disaster Mitigation Act of 
2000 to create a detailed plan to prepare for and respond to local natural and human-caused disasters 
that could affect some or all of the county’s residents. Communities with a plan approved by the 
Federal Emergency Management Agency (FEMA) may apply for pre-disaster mitigation funding for 
projects like home elevations and local flood control.  
 
The draft plan presented by the San Mateo Office of Emergency Services is available for download 
at http://planning.smcgov.org/local-hazard-mitigation-plan and will be open for public comment 
June 10, 2016 through June 30, 2016.  
 
At the conclusion of the public comment period the plan will be reviewed by the California Office of 
Emergency Services and the Federal Emergency Management Agency (FEMA) Region IX office.  

Comments can be provided through https://www.surveymonkey.com/r/SMCPlanComment or sent 
by mail to the San Mateo Office of Emergency Services at 400 County Center, Redwood City, CA  
94063.  
 
When providing input please provide your community, your affiliation (if applicable), and reference 
the plan on the front of the envelope and within the survey.  
 
 

### 
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CChapter 1.
County of San Mateo (Unincorporated Area)

1.1 Hazard Mitigation Plan Point of Contact

Primary Point of Contact Alternate Point of Contact
Rob Bartoli, Planner II

455 County Center
Redwood City, CA 94063

Telephone: 650-363-1857
e-mail Address: rbartoli@smcgov.org

Brian Molver, OES District Coordinator
555 County Center

Redwood City, CA 94063
Telephone: 650-363-4448

e-mail Address: bmolver@smcgov.org

1.2 Jurisdiction Profile
The following is a summary of key information about the jurisdiction and its history:

Date of Incorporation—April 19, 1856
Current Population—64,814 for unincorporated area. Unincorporated population comprises 8% of
County population
Population Growth—9.5 % growth in population from 2000 to 2010 for unincorporated area
Location and Description:

o Whole County: San Mateo County, situated along the Central California coastline,
encompasses the major portion of the San Francisco Peninsula. The County covers
approximately 554 square miles, with land accounting for approximately 448 square miles
and inland waters, and San Francisco Bay tidal areas accounting for the remainder. The
County is roughly 42 miles in length and varies from seven to twenty miles in width.
Approximately 55 miles of the County's western border is Pacific shoreline, and roughly 34
miles of the eastern border is Bay shoreline. The County is bounded on the north by the City
and County of San Francisco and on the south and southeast by Santa Cruz and Santa Clara
Counties.

o Unincorporated Area: The County’s unincorporated area includes urban pockets east of
Route 280 and most of the rural area south and west of Route 280.1 The unincorporated
County consists of approximately 309 square miles (68% of total County area), and there is
wide variation in the size, location, and economic and social characteristics of the various
unincorporated areas. General descriptions of the main unincorporated areas are provided
below.

1 San Mateo County General Plan, 1986
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Urban Bayside Communities

North Fair Oaks: The largest unincorporated community is North Fair Oaks, which is located within
Redwood City’s sphere of influence. This area is fully urbanized, with moderate to high densities
of development. North Fair Oaks has over 15,000 residents and more than 4,000 housing units.
North Fair Oaks has a relatively high concentration of low and moderate-income households, as
well as a wide variety of housing types and a variety of land uses, including significant commercial
and industrial uses.

Colma: Unincorporated Colma is a small urbanized pocket in the northern part of the County,
adjoining incorporated Colma and Daly City. Colma has seen significant amounts of relatively high-
density residential development over the past decade, with several multifamily mixed-income
apartment and condominium projects, a senior housing project, and several other projects, all
located around the redeveloped Colma BART station.

Emerald Lake Hills: Emerald Lake Hills is a relatively low-density suburban area of the County,
characterized primarily by single-family homes. While Emerald Lake Hills has a large amount of
development, its primarily residential nature and lack of commercial and other uses distinguishes
it from the more highly urbanized areas of the unincorporated County, such as North Fair Oaks.

Other unincorporated urban bayside communities include Burlingame Hills, Devonshire,
Broadmoor, the SanMateo Highlands and Ladera. These communities are primarily small pockets
of unincorporated jurisdiction, largely characterized by single-family residential development,
although Devonshire and Broadmoor both have areas of higher development density and mixed
uses.

Urban Coastal Communities

There are several unincorporated coastal communities north of Half Moon Bay, within the urban
area of the County’s urban/rural boundary. These communities include Montara, Moss Beach, El
Granada, Princeton and Miramar. These communities are an exception to the primarily rural
nature of the coastal unincorporated areas, and have housing and development issues, including
infrastructure constraints and other issues unique to the coast.

Rural Areas and Communities

The vast majority of the unincorporated County consists of the Rural Midcoast, Rural Southcoast,
and rural Skyline areas. In contrast to the urbanized communities, the rural areas tend to be
sparsely developed, with very low housing densities on relatively large lots. These areas include La
Honda, Pescadero, San Gregorio, Kings Mountain, and the remaining large, primarily undeveloped
areas of the Midcoast and Southcoast. The rural South Coast has relatively few, widely dispersed
households, These area are mainly utilized for agricultural uses or open space. The rural portions
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of the Midcoast area are mainly characterized by large, minimally developed areas with large lots
and low housing densities, although there are a few small higher density areas.2

o The following is a list of the unincorporated communities in San Mateo County:

Broadmoor
Burlingame Hills
Clipper Ridge
Country Club
Dearborn Park
Devonshire
El Granada
Emerald Lake Hills
Harbor Industrial Area
Kensington Square
La Honda
Ladera
Loma Mar
Los Trancos Woods
Menlo Oaks
Miramar

Montara
Moss Beach
North Fair Oaks
Palomar Park
Pescadero
Princeton-by-the-Sea
San Gregorio
San Mateo Highlands
Seal Cove
Sequoia Tract
Sky Londa
South Skyline
Unincorporated Colma
Vista Verde
Weekend Acres
West Menlo Park3

Brief History:
o Whole County: San Mateo County was formed in 1856, after the establishment of San

Francisco County. San Mateo County later annexed part of northern Santa Cruz County in
1868. Redwood City, the county seat, incorporated in 1867. The next to incorporate was the
City of San Mateo in 1894. The outbreak of World War II fueled a new wave of growth along
the Peninsula. After the war, thousands of new homes were built as the county’s population
swelled from 115,000 in 1940 to 235,000 in 1950. The county’s population grew to 556,000
by 1970, a gain of 112,000 during the 1960s. The County continued to grow in the 1980s
and 1990s due to the development of computer software, internet, gaming, and
biotechnology companies.

o Unincorporated Area: The vast majority of unincorporated area within the County is located
in rural areas. These areas developed slowly due to limited accessibility and difficult terrain.
These areas never incorporated because most rural lands are located far from city
boundaries, making the provision of urban services physically difficult and economically
infeasible. For the few urban unincorporated areas, cities have sometimes chosen not to
annex them because the type and standard of development within that area may have been
below city standards or otherwise incompatible. Because of the costs associated with
bringing urban unincorporated areas up to City requirements, many cities were and have

2 San Mateo County Housing Element, December 2015
3 San Mateo County GIS
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continued to remain hesitant about adding these lands. Some property owners also prefer
to remain in unincorporated areas due to lower property taxes.4

Climate—Dry, mild summers and moist, cool winters characterize San Mateo County's overall
climate. Temperatures are strongly influenced by large saltwater bodies on the east and west and
the Santa Cruz Mountains. This combination of features has resulted in a variety of microclimates
throughout the County with hill and ridgetop areas, valley floors and coastal areas each experiencing
different temperatures and precipitation patterns.

o The Coastside area experiences a marine climate, characterized by cool, foggy summers and
relatively wet winters. Fog, the result of condensation over the ocean near the coast,
provides moisture and cool air for the coastal terraces. These elements are largely
responsible for the emergence of the Coastside region as an agricultural area, featuring a
number of specialty crops. Bayside climates are generally warm and sunny, particularly in
the summer months when hot air from the valleys moving to the east warms the prevailing
cool ocean breezes.

o The majority of annual precipitation in San Mateo County occurs from December through
March. During this wet season, precipitation levels average from 3.00 to 4.5 inches per
month. One of the key influences upon precipitation is elevation. The Bayside generally
receives less precipitation than the same elevation on the Coastside, because the Santa Cruz
Mountain Range acts as a rain shield causing moisture-laden air moving in from the
Coastside to condense and deposit much of its moisture in the form of rain or fog as it
reaches the higher, colder mountains.

Governing Body Format—San Mateo County is governed by a five member Board of Supervisors.
Each member represents a geographic district covering both incorporated and unincorporated areas
in the County. Board members represent one of five districts of roughly equal population within the
county and are elected only by voters in their own district. Most of the County’s unincorporated
areas fall under District 3, which contains the majority of the western and southern lands in the
County. San Mateo County established new boundaries for these districts in November 2013, and
the boundaries took effect in December 2013. County boundary areas can be seen on the County’s
Board of Supervisor website (http://bos.smcgov.org/supervisorial-districts).5

Development Trends—Housing production in the unincorporated area of the County has remained
at relatively stable but very slow rates over the past few years, after declining from much higher
levels in 2007 and 2008. The majority of development has occurred in the urbanized unincorporated
areas on the Bayside, such as Emerald Lake Hills, West Menlo Park, and North Fair Oaks or the
unincorporated mid-coast, consisting of El Granada, Montara, and Moss Beach. While there has

4 San Mateo County General Plan, 1986
5 http://bos.smcgov.org/supervisorial-districts
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been an uptick in commercial development in the last few years, the majority of this development is
occurring in the incorporated areas of the County.

1.3 Capability Assessment
An assessment of legal and regulatory capabilities is presented in Table 1-1. An assessment of fiscal capabilities
is presented in Table 1-2. An assessment of administrative and technical capabilities is presented in Table 1-3.
Information on National Flood Insurance Program (NFIP) compliance is presented in Table 1-4. Classifications
under various community mitigation programs are presented in Table 1-5. An assessment of education and
outreach capabilities is presented in Table 1-6.

TTABLE 1-1. LEGAL AND REGULATORY CAPABILITY

Local
Authority

Other
Jurisdiction
Authority

State
Mandated

Building Code Yes No Yes
Comment: San Mateo County provides uniform administration and enforcement of the International Building Code,
Uniform Housing Code, Uniform Dwelling Construction Code, Uniform Code for Abatement of Dangerous Buildings,
Uniform Building Security Code, Uniform Sign Code, Uniform Plumbing Code, Uniform Swimming Pool-Spa and Hot
Tub Code, National Electrical Code, and supplements and appendices thereto. The San Mateo County Building
Regulations were last updated in January 2014.
Zoning Code Yes No No
Comment: San Mateo County Zoning Regulations (Parts 1 and 5, Sections 6100 through 6980 and Sections 7800
through 7880) were last updated in January 2016.
Subdivisions Yes No No
Comment: San Mateo County Subdivision Regulations (Division VI, Part 2, Chapters 1-11) were last updated in
January 1992.
Stormwater Management Yes Yes Yes
Comment: Stormwater Management and Discharge Regulations were last updated in September 2008, Chapter
4.100
Post-Disaster Recovery Yes No No
Comment: The County has authorities by way of battery of emergency ordinances for proclaimed events. The
capability is Emergency Operations Center action planning to support the Area Command intelligence.
Real Estate Disclosure No No No
Comment: CA. State Civil Code 1102 requires full disclosure on natural hazard exposure of the sale/re-sale of any
and all real property.
Growth Management Yes No Yes
Comment: Chapters 7 through 9 (on General Land Use, Urban Land Use, and Rural Land Use) of the San Mateo
County General Plan contain information regarding growth management in San Mateo County. The General Plan
was last updated and adopted in November 1986.
Site Plan Review Yes No No
Comment: The County’s Development Review Criteria is part of the Zoning Regulations, last updated in January
2016 and found in Chapter 36A.2.
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TTABLE 1-1. LEGAL AND REGULATORY CAPABILITY

Local
Authority

Other
Jurisdiction
Authority

State
Mandated

Environmental Protection Yes No Yes
Comment: County Planning Department reviews projects regarding their impact on the environment through the
regulations of the California Environmental Quality Act. County Health System's Environmental Health Division
handles a wide variety of services, including hazardous materials plans, toxic waste, well water quality, and septic
systems.
Flood Damage Prevention Yes No No
Comment: The County’s Flood Hazard Areas Code is part of the Zoning Regulations, last updated in January 2016
and found in Chapter 35.5.
Emergency Management Yes Yes Yes
Comment: The San Mateo Operational Area Emergency Services Council is comprised of all local governments
within the geographic area of the County, special districts, unincorporated areas, and participating non-
governmental entities. A Joint Powers Agreement was adopted on October 17, 2014.
Climate Change Yes No Yes
Comment: SB 97 requires that California Environmental Quality Act (CEQA) Guidelines address greenhouse gas
emissions. Other state policies include AB 32 and SB 375 and regulations of the Climate Action Plan.
Other Yes

(Partial)
No Yes (Partial)

Comment:
Chapter 8, Division VII (Regulations for Excavating, Grading, Filling, and Clearing on Lands in Unincorporated San
Mateo County), 2005
San Mateo County Drainage Policy, n.d.
Chapter 36 of Zoning Regulations (Resource Management-Coastal Zone), January 2016
The County references the Water Efficient Landscape Ordinance revisions in the California Code of Regulations.
General or Comprehensive Plan Yes No Yes
Is the plan equipped to provide linkage to this mitigation plan? Yes. The County General Plan Safety Element notes
hazards of potential impact to the County, such as Geotechnical Hazards, Fire Hazards, and Flooding Hazards.
Comment: The General Plan was last updated by San Mateo County in November 1986.
Capital Improvement Plan Yes No No
What types of capital facilities does the plan address? The CIP includes one-time outlay of funds for construction,
structural improvements, and non-structural renovations to County-owned facilities. It also includes major
construction, renovation or rehabilitation of county infrastructure assets such as roads, utilities, and airports, which
are budgeted separately in the Department of Public Works budget. The County also utilizes a five-year Facilities
Capital Plan, which serves as a planning tool to track all capital projects and their estimated costs, giving policy
makers an instrument to schedule future projects and anticipate potential financial challenges
How often is the plan updated? The plan is updated every two years.
Comment:
Floodplain or Watershed Plan Yes Yes No
Comment: The Water Pollution Prevention Program maintains multiple watershed studies on their website. The
studies are published by different entities, including the County, and all plans listed have been published within the
past 15 years.
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TTABLE 1-1. LEGAL AND REGULATORY CAPABILITY

Local
Authority

Other
Jurisdiction
Authority

State
Mandated

San Gregorio Watershed Management Plan, June 2010; Solutions to Flooding on Pescadero Creek Road, October
2014; Midcoast Groundwater Study Phase III, June 2010; and other environmental plans are maintained on the San
Mateo County Resource Conservation District Website.
Stormwater Plan Yes Yes Yes
Comment: The Stormwater Enforcement Response Plan for the Municipal Stormwater Program was last updated by
the Planning and Building Department and Department of Public Works in April 2010.
Habitat Conservation Plan Yes No No
Comment: The San Bruno Mountain Habitat Conservation Plan was last updated by the Parks Department in 2015.
Economic Development Plan Yes Yes No
Comment: SAMCEDA developed a report on “Trends Affecting Workforce Development in San Mateo County and
the San Francisco Peninsula” in May 2014.
Shoreline Management Plan Yes No No
Comment: San Mateo County updated its Local Coastal Program Policies (LCP) in 2013.
Community Wildfire Protection Plan No Yes No
Comment: CAL Fire administers both Vegetation Management Programs and Community Wildfire Protection Plans.
This includes mapping Fire Hazards Severity Zones, enforcing defensible spaces laws, and enforcing building code
requirements in areas with wildland-urban interface and in Fire Hazards Severity Zones,
Forest Management Plan No Yes No
Comment: CAL Fire administers the California Forest Improvement Program and the Forest Practice Act.
Climate Action Plan Yes No Yes
Comment: The San Mateo County Energy Efficient Climate Action Plan was developed in June 2013. SB 97 requires
California Environmental Quality Act (CEQA) Guidelines to address greenhouse gas emissions. Other state policies
include AB 32 and SB 375 and regulations of the Climate Action Plan.
Other No No No
Comment:
Comprehensive Emergency Management Plan Yes No Yes
Comment: The County Emergency Operations Plan was last updated in May 2015.
Threat & Hazard Identification & Risk Assessment Yes No No
Comment: The County Sheriff’s Office last updated the County of San Mateo Hazard Vulnerability Assessment in
January 2015.
Post-Disaster Recovery Plan Yes No No
Comment: While the County does not have a standalone plan, within the San Mateo County Emergency Operations
Plan from 2015, there is a section of the plan that discusses the post-disaster recovery for the County.
Continuity of Operations Plan No No No
Comment: While the County does not have a standalone plan, within the San Mateo County Emergency Operations
Plan from 2015, there is a section of the plan that discusses the Continuity of Operations for the County. A
Continuity of Operations Plan is currently being developed by the County.
Public Health Plan Yes No No
Comment: Healthy San Mateo 2010, 2010
Building Health into San Mateo County Cities, Winter 2010
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TTABLE 1-1. LEGAL AND REGULATORY CAPABILITY

Local
Authority

Other
Jurisdiction
Authority

State
Mandated

Maintaining the Health of an Aging San Mateo County, Fall 2010
Strategies for Improving Food and Physical Activity Environments in San Mateo County, Spring 2010
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TTABLE 1-2. FISCAL CAPABILITY

Financial Resources Accessible or Eligible to Use?
Community Development Block Grants Yes
Capital Improvements Project Funding Yes
Authority to Levy Taxes for Specific Purposes Yes
User Fees for Water, Sewer, Gas or Electric Service Yes, Sewer
Incur Debt through General Obligation Bonds No
Incur Debt through Special Tax Bonds Yes
Incur Debt through Private Activity Bonds Yes
Withhold Public Expenditures in Hazard-Prone Areas No
State-Sponsored Grant Programs Yes, State Homeland Security Grant, California

Health Benefit Exchange—Covered California
Navigator Grant, State Emergency Solutions Grant

Development Impact Fees for Homebuyers or Developers Yes
Other Yes, Special District Funds

TABLE 1-3. ADMINISTRATIVE AND TECHNICAL CAPABILITY

Staff/Personnel Resources Available? Department/Agency/Position
Planners or engineers with knowledge of land
development and land management practices

Yes County Planning and Building

Engineers or professionals trained in building or
infrastructure construction practices

Yes County Planning and Building, County
Public Works

Planners or engineers with an understanding of natural
hazards

Yes County Planning and Building, County
Public Works

Staff with training in benefit/cost analysis Yes County Managers Office, County
Controllers Office

Surveyors Yes Public Works Surveying Unit
Staff capable of making substantial damage estimates Yes County Planning and Building, County

Public Works
Personnel skilled or trained in GIS applications Yes Information Services—GIS
Scientist familiar with natural hazards in local area Yes County Public Works has biologists on

staff and if needed, may contract with
consulting firms

Emergency manager Yes San Mateo County Sheriff’s Office
Grant writers Yes San Mateo County Sheriff’s Office

TABLE 1-4. NATIONAL FLOOD INSURANCE PROGRAM COMPLIANCE

Criteria Response
When did the community enter the NFIP? 07/05/1984
When did the Flood Insurance Rate maps become effective? 07/16/15
What local department is responsible for floodplain management? County Planning and Building
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TTABLE 1-4. NATIONAL FLOOD INSURANCE PROGRAM COMPLIANCE

Criteria Response
Who is your floodplain administrator? (department/position) Director of Planning/Zoning

Administrator
Is this a primary or auxiliary role? Auxiliary

Are any certified floodplain managers on staff in your jurisdiction? No
What is the date of adoption of your flood damage prevention ordinance? January 2016

Does your floodplain management program meet or exceed
minimum requirements?

The floodplain management
program meets minimum
requirements.

When was the most recent Community Assistance Visit or Community
Assistance Contact?

7/10/2009

Does your jurisdiction have any outstanding NFIP compliance violations that
need to be addressed?

No

Do your flood hazard maps adequately address the flood risk within your
jurisdiction?

Yes

Does your floodplain management staff need any assistance or training to
support its floodplain management program?

Yes

If so, what type of assistance/training is needed? Training in floodplain programs
and policies.

Does your jurisdiction participate in the Community Rating System (CRS)? Yes
If so, is your jurisdiction seeking to improve its CRS Classification? Yes

How many Flood Insurance policies are in force in your jurisdiction? 457
What is the insurance in force? $133,178,200
What is the premium in force? $575,964

How many total loss claims have been filed in your jurisdiction? 178
How many claims were closed without payment/are still open? 55
What were the total payments for losses? $2,293,176.01

TABLE 1-5. COMMUNITY CLASSIFICATIONS

Participating? Classification Date Classified
Community Rating System Yes 9 10/1/10
Building Code Effectiveness Grading Schedule Yes 2 7/9/15
Public Protection Yes 4-106 N/A
Storm Ready Yes N/A 2007
Tsunami Ready Yes N/A 2007
Firewise No N/A N/A

6 Specific rating varies between locations in the unincorporated land of San Mateo County
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TTABLE 1-6. EDUCATION ANDOUTREACH

Criteria Response
Do you have a Public Information Officer or Communications
Office?

Yes, San Mateo County Sheriff’s Office, County
Managers Office

Do you have personnel skilled or trained in website
development?

Yes, Information Services Department

Do you have hazard mitigation information available on your
website?

Yes

If yes, please briefly describe. Flood Hazard Resources Page, County Sheriff’s
Officer Disaster Preparedness Webpage,
Water Pollution Prevention Program Website,
County Health System Page

Do you utilize social media for hazard mitigation education and
outreach?

Yes

If yes, please briefly describe. San Mateo County Main Facebook Page, San
Mateo County Sheriff’s Office YouTube Page

Do you have any citizen boards or commissions that address
issues related to hazard mitigation?

No

Do you have any other programs already in place that could be
used to communicate hazard-related information?

No

If yes, please briefly describe.
Do you have any established warning systems for hazard events? Yes

If yes, please briefly describe. SMCAlert (San Mateo County Alert System)

1.4 Integration with Other Planning Initiatives
The following describe the jurisdiction’s process for integrating the hazard mitigation plan into local planning
mechanisms.

1.4.1 Existing Integration
The following plans and programs currently integrate the goals, risk assessment and/or recommendations of
the hazard mitigation plan:

County of San Mateo General Plan, Chapter 15—Chapter 15 integrates hazard mitigation into the
County General Plan through the consideration of hazards most likely to impact the County. Hazards
are grouped broadly under Geotechnical, Fire, or Flooding Hazards, with subsections providing more
details on the variety of each type of hazard that can occur.
Local Coastal Program Policies – The Local Coastal Program (LCP) Policies document of 2013
contains a hazard component that discusses development as it relates to variety of potential
hazards. These hazards include seismic related events including liquefaction and landslide, high risk
fire, coastal erosion, and flooding. This document requires the County Geologist or an independent
consulting certified engineering geologist to review all building and grading permits in designated
hazard-prone areas.



San Mateo County Hazard Mitigation Plan

12
SECTION 2 - Chapter 1
County of San Mateo (Unincorporated Area)

San Mateo County Climate Action Plan—The San Mateo County Climate Action Plan investigates
climate change projections on the County and likely impacts from such changes, particularly as they
relate to hazardous weather events. The Plan also includes adaption strategies for these climate
change impacts. A Climate Change Vulnerability Assessment, released in December 2011, examines
the County’s vulnerability to climate change for agriculture/silviculture, the coastal zone and coastal
ecosystems, fire-threatened areas, public health, and water and wastewater infrastructure.
Stormwater Enforcement Response Plan (ERP)—The ERP provides guidelines to San Mateo County
Staff to ensure compliance with the National Pollutant Discharge Elimination System (NPDES)
Municipal Regional Stormwater Permit (MRP) and the County’s stormwater ordinance and water
quality regulations. This strengthens the County’s resiliency to flood and severe storm events by
reducing the probability of stormwater runoff.
San Mateo County Resource Conservation District Plans—The San Mateo County Resource
Conservation District maintains numerous plans on its website, many of which tie to hazard
mitigation through floodplain or watershed management. This provides the County a valuable
resource to help it analyze its vulnerability in certain areas and identify necessary measures to
increase resiliency.

1.4.2 Opportunities for Future Integration
The following plans and programs do not currently integrate the goals, risk assessment and/or
recommendations of the hazard mitigation plan, but provide an opportunity for future integration:

General Plan—San Mateo County last updated its General Plan in 1986. When the County next
updates its General Plan to consider current trends, needs, and statistics, it will be able to enhance
its integration with hazard mitigation. Such an update would provide a significant opportunity to
incorporate the results of the hazard mitigation risk analysis and suggested projects into the Safety
Element, as well as considering smart land use and development in the Housing and Open Space
Elements.
San Mateo County Climate Action Plan – The Climate Action Plan provides the County with an
opportunity to directly integrate hazard mitigation with existing goals and objectives. Since the
Climate Action Plan already provides a strategic guide for minimizing the impact of human activity on
the environment, integration of hazard mitigation is a fitting and strategic next step. San Mateo
County anticipates that future updates to the Climate Action Plan will include hazard mitigation as it
relates to air quality, land use, and other factors.
Capital Improvement Plan- The Capital Improvement Plan (CIP) includes one-time outlays of funds
for construction, structural improvements, and non-structural renovations to County-owned
facilities. It also includes major construction, renovation or rehabilitation of county infrastructure
assets such as roads, utilities, and airports, which are budgeted separately in the Department of
Public Works budget. The County also utilizes a five-year Facilities Capital Plan, which serves as a
planning tool to track all capital projects and their estimated costs, giving policy makers an
instrument to schedule future projects and anticipate potential financial challenges. Moving
forward, the CIP should ensure that development does not encroach on known hazard areas and
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that projects increase resilience to hazards for both the life of an asset, and for new and existing
development.
County Codes, Ordinances, and Regulations—San Mateo County will consider creating a clearly and
easily accessible webpage that contains zoning regulations, building regulations, and other
administrative regulations. Currently, these documents are accessible via appropriate department
websites, with the majority of administrative codes on Municode.com
(https://www.municode.com/library/ca/san_mateo_county/codes/code_of_ordinances) or on
various pages within the Planning and Building Department. Compiling these regulations onto one
webpage will not only facilitate ease of use, it will also promote hazard mitigation. Review of codes
for internal consistency and identification of mitigation projects that comply with or strengthen local
regulations can occur much more seamless and efficiently.
Public Outreach – San Mateo County recognizes that there are currently public information
opportunities available to facilitate public engagement regarding hazard mitigation. The County
already maintains multiple webpages with detailed and user-friendly hazard mitigation and disaster
preparation/prevention information. The County will look into developing a more robust and
targeted program that involves using current capabilities to expand and enhance outreach to local
residents.
Coordination With Other County Departments – There are a number of efforts that are being
undertaken by various County departments, including the Office of Sustainability, Environmental
Health Department, Department of Public Works, Planning and Building Department, and San Mateo
Sheriff’s Office of Emergency Services. The actions listed in the Local Hazard Mitigation Plan should
be incorporated into these efforts when appropriate and conducive to reducing hazards and risk.

1.5 Jurisdiction-Specific Natural Hazard Event History
Table 1-7 lists all past occurrences of natural hazards within the jurisdiction.

TTABLE 1-7. NATURAL HAZARD EVENTS

Type of Event
FEMA Disaster #
(if applicable) Date

Preliminary Damage
Assessment

Wind Storm N/A February 2014 N/A
Wind Storm N/A October-November 2014 N/A
Wind Storm N/A April 2013 $25,500
Flooding N/A December 2012 N/A
Severe Storm/Landslide N/A March 2012 $64,000
Tsunami/Seiche DR-19681 March 11, 2011 $89,500
Wind Storm N/A March 2011 $25,000
Wind Storm N/A February 2011 $62,917
Wind Storm N/A November 2010 $166,667
Explosion/Fire FM-2856 September 10, 2010 N/A
Severe Storm/Flooding/Wind N/A January 2010 $1,167,917
Severe Storm/Flooding/Wind N/A October 2009 $1,131,333
Wind Storm N/A April 2009 $43,714
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TTABLE 1-7. NATURAL HAZARD EVENTS

Type of Event
FEMA Disaster #
(if applicable) Date

Preliminary Damage
Assessment

Wind Storm N/A January 2009 $20,883
Wind Storm N/A October 2008 $50,000
Flooding N/A January 2008 $200,000
Flooding DR-1646 June 5, 2006 $4,350,000
Flooding DR-1628 February 3, 2006 $10,000,000
Severe Storm(s) DR-1203 February 9, 1998 N/A
Severe Storm(s) DR-1155 January 4, 1997 N/A
Severe Storm(s) DR-1046 March 12, 1995 N/A
Severe Storm(s) DR-1044 January 10, 1995 N/A
Freezing DR-894 February 11, 1991 N/A
Earthquake DR-845 October 18, 1989 N/A
Flood DR-758 February 21, 1986 N/A
Coastal Storm DR-677 February 9, 1983 N/A
Flood DR-651 January 7, 1982 N/A
Drought EM-3023 January 20, 1977 N/A
Flood2 DR-145 February 25, 1963 N/A
Severe Storm(s)2 DR-138 October 24, 1962 N/A
Flood2 DR-122 March 6, 1962 N/A
Flood2 DR-82 April 4, 1958 N/A
Fire2 DR-65 December 29, 1956 N/A
Flood2 DR-47 December 23, 1955 N/A
Flood2 DR-15 February 5, 1954 N/A

Notes:
1 Disaster Declaration did not cover San Mateo County, but there was an impact on the property in the County.
2 Prior to 1964, federal disaster declarations were not issued specific to counties; pre-1964 declarations listed in this table are
for the entire state of California, not San Mateo County specifically.

1.6 Jurisdiction-Specific Vulnerabilities
Repetitive loss records are as follows:

Number of FEMA-identified Repetitive-Loss Properties: 0
Number of FEMA-identified Severe-Repetitive-Loss Properties: 1
Number of Repetitive-Loss Properties or Severe-Repetitive-Loss Properties that have been mitigated:
0

Other noted vulnerabilities include:

Potential for isolation of coastal communities during a large disaster (i.e. an earthquake, tsunami,
wildfire, or major storm). There are limited means of access to both the mid-coast communities and
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rural communities located in the unincorporated areas. These roads could be damaged, blocked, or
made impassable during a disaster.
Coastal erosion in the western portions of Moss Beach and Miramar.
Localized flooding issues throughout North Fair Oaks.
Localized flooding issues on Park Plaza Drive, 88th Street, and 89th Street in Broadmoor.

1.7 Hazard Risk Ranking
Table 1-8 presents the ranking of the hazards of concern.

TTABLE 1-8. HAZARD RISK RANKING

Rank Hazard Type Risk Rating Score (Probability x Impact) Category
1 Wildfire 54 High
2 Earthquake 48 High
3 Severe Weather 33 Medium
4 Landslides 21 Medium
5 Flood 18 Medium
6 Tsunami 18 Medium
7 Drought 9 Low
8 Dam Failure 6 Low

1.8 Hazard Mitigation Action Plan and Evaluation of
Recommended Actions

Table 1-9 lists the actions that make up the County of San Mateo (Unincorporated Area) hazard mitigation
action plan. Table 1-10 identifies the priority for each action. Table 1-11 summarizes the mitigation actions by
hazard of concern and the six mitigation types.

TABLE 1-9. HAZARDMITIGATION ACTION PLANMATRIX

Applies to
new or
existing
assets Hazards Mitigated

Objectives
Met Lead Agency

Estimated
Cost Sources of Funding Timeline

Action SMC-1—Continue the County’s effort to enhance hazards mitigation planning by updating plans such as Emergency
Operations Plan, Continuity of Government Operations, Department Operation Center and Joint Information Center Plans.

New and
existing

All Hazards 1, 2, 3, 8 San Mateo County
Sheriff’s Office Of
Emergency Services*
(County OES), all
County Departments

Medium HMGP, PDM, FMA,
Staff Time, General
Funds

On-going
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TTABLE 1-9. HAZARDMITIGATION ACTION PLANMATRIX

Applies to
new or
existing
assets Hazards Mitigated

Objectives
Met Lead Agency

Estimated
Cost Sources of Funding Timeline

Action SMC-2—Leverage the County’s existing communication channels and Board of Supervisor policies across the agencies to
educate the public, schools, other jurisdictions, professional associations, and businesses and industry about reducing climate
change pollution and how to prepare for inevitable climate changes.

Existing All Hazards 1, 2, 3, 8, 10 Planning and Building
Department,
Department of Public
Works, Office of
Sustainability*,
County Manager’s
Office

Low Staff Time, General
Funds

On-going

Action SMC-3—Identify, retrofit, upgrade, or replace deficient or vulnerable government facilities, such as the Pescadero Fire
Station and the San Mateo County Sheriff’s Administrative Offices and the County’s Emergency Operation Center.

Existing All Hazards 4, 5, 7, 11 Planning and Building
Department,
Department of Public
Works*, County OES

High HMGP, PDM, FMA,
Staff Time, General
Funds

Short-term

Action SMC-4—Incorporate consideration of sea level rise into the development review and infrastructure planning processes
including response strategies that increase resilience to projected sea level rise risks for both the life of an asset, and for new and
existing development.

New and
existing

Flood, Landslide,
Severe weather,
Tsunami

5, 6, 7 Planning and Building
Department,
Department of Public
Works*, and Office of
Sustainability

Medium HMGP, PDM, FMA,
Staff Time, General
Funds

Long-term

Action SMC-5—Support the ongoing preparedness and training of Community Emergency Reponses Teams in the unincorporated
areas of the County.

Existing All Hazards 2, 6, 8 County OES Medium SHSP, UASI, EMPG,
Staff Time, General
Funds

On-going

Action SMC-6—Incorporate the Local Hazard Mitigation Plan into the County’s General Plan and update the County’s General
Plan Safety Element in response to evolving hazards and mitigation strategies.

New and
existing

All Hazards 5, 6 Planning Department Medium Staff Time, General
Funds

Short-term

Action SMC-7—Continue to incorporate mitigation principles into local event management during Incident Command Post and
Department Operations Center Action Planning.

Existing All Hazards 5, 6 County OES Low Staff Time, General
Funds

On-going
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TTABLE 1-9. HAZARDMITIGATION ACTION PLANMATRIX

Applies to
new or
existing
assets Hazards Mitigated

Objectives
Met Lead Agency

Estimated
Cost Sources of Funding Timeline

Action SMC-8—Update and enhance the GIS data systems and mapping for all hazards in the unincorporated County.

New and
existing

Dam Failure,
Earthquake, Flood,
Landslide, Tsunami,
Wildfire

1, 3 County OES,
Information Services
Department*,
Department of Public
Works, and Planning
Department

Medium Staff Time, General
Funds

Short-term

Action SMC-9—Include an assessment and associated mapping of the County’s vulnerability to location specific hazards and make
appropriate recommendations for the use of these hazard areas in future updates to the County’s General Plan.

New and
existing

All Hazards 1, 3 County OES,
Information Services
Department*, and
Planning Department

Medium Staff Time, General
Funds

Long-term

Action SMC-10—Identify means to coordinate, collect and store damage assessment data in GIS format for each natural hazard
event that causes death, injury and or property damage.

New All Hazards 1, 3 County OES,
Information Services
Department*, and
Planning Department

High Staff Time, General
Funds

Long-term

Action SMC-11—Integrate the County’s mitigation plan into current capital improvement plans to ensure that development
does not encroach on known hazard areas.
New and
existing

All Hazards 1, 3, 5 Department of Public
Works*, and Planning
Department

Low Staff Time, General
Funds

Short-term

Action SMC-12—Coordinate mitigation planning and project efforts within the planning area to leverage all resources available
to the planning partnership, including working with existing joint power authorities (JPA) and exploring the possibility of creating
new JPAs to facilitate mitigation strategies, policies, and actions.

New and
existing

All Hazards 2, 6, 8, 10 Planning and Building
Department, County
OES*, and
Department of Public
Works

Medium Staff Time, General
Funds

Long-term

Action SMC-13—To the extent possible based on available resources, provide coordination and technical assistance in
applications for grant funding that include assistance in benefit versus cost analysis for grant eligible projects.

New and
existing

All Hazards 2, 5, 8 Planning and Building
Department, County
OES*, Office of
Sustainability,
Department of Public
Works, Information
Services Department

Low Staff Time, General
Funds

On-going
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TTABLE 1-9. HAZARDMITIGATION ACTION PLANMATRIX

Applies to
new or
existing
assets Hazards Mitigated

Objectives
Met Lead Agency

Estimated
Cost Sources of Funding Timeline

Action SMC-14—Coordinate preparedness efforts with San Mateo County Sheriff’s Office of Emergency Services, San Mateo
County Emergency Management Association and its cities and agencies in the County/Operational Area and the 12 County San
Francisco Bay Region.

New and
existing

All Hazards 2, 6, 8, 10 County OES Low Staff Time, General
Funds

On-going

Action SMC-15—Coordinate with the private sector on prioritization of critical facilities before and during restoration of utility
services.

New and
existing

All Hazards 2, 6, 8, 10 County OES* and
Department of Public
Works

Low Staff Time, General
Funds

On-going

Action SMC-16—Harden emergency response communications, including, for example, building redundant capacity into Public
Safety Answering Points for community alert and warning, replacing or hardening microwave and simulcast systems, adding
digital encryption for programmable radios, and ensuring a plug-and-play capability for amateur radio.

New and
existing

All Hazards 5, 6, 9 Information Services
Department* and
County OES

High HMGP, PDM, FMA,
EMPG, UASI, Staff
Time, General Funds

Long-term

Action SMC-17—Support the San Mateo County Information Services Department in efforts to develop maintain, and enhance,
the County’s information technology efforts, including supporting multi-jurisdictional fiber backbone redundancy projects, back-
up data centers, and the hardening or relocation of critical communication infrastructure.

New and
existing

All Hazards 5, 6, 9 Information Services
Department

High HMGP, PDM, FMA,
EMPG, UASI, Staff
Time, General Funds

Long-term

Action SMC-18—Explore and analyze the potential development of community plans for the redevelopment of areas located in
the unincorporated areas of the County after a disaster, with a focus on areas that have repetitive loses.

New All Hazards 5, 6, 7 Planning and Building
Department

High Staff Time, General
Funds

Long-term

Action SMC-19—Better inform residents of comprehensive mitigation activities, for all hazards of concern including elevation of
appliances above expected flood levels, use of fire-resistant roofing and defensible space in high wildfire threat and wildfire-
urban-interface areas, structural retrofitting techniques for older homes, and use of intelligent grading practices through
workshops, publications, and media announcements and events.
New and
existing

All Hazards 1, 2, 5, 6, 8,
10

Planning and Building
Department*, County
Fire, and County OES

Medium Staff Time, General
Funds

On-going

Action SMC-20—Support efforts of San Mateo County Department Operations Centers to develop specific mitigation actions
management by objectives post disaster action planning that includes FEMA’s standard eligible funding categories for emergency
protective measures including debris removal, hazardous materials spills/releases, emergency bridge and road repair, flood
control, equipment purchase or rental and contractual services.
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TTABLE 1-9. HAZARDMITIGATION ACTION PLANMATRIX

Applies to
new or
existing
assets Hazards Mitigated

Objectives
Met Lead Agency

Estimated
Cost Sources of Funding Timeline

New and
existing

All Hazards 5, 6, 7 Department of Public
Works, Planning and
Building Department,
County Fire, and
County OES*

Medium HMGP, PDM, Staff
Time, General Funds

On-going

Action SMC-21—Support the practice of Unified Command and Management and as applicable, the continued improvements,
development and maintenance of interoperable communication systems for first responders from cities, counties, special
districts, state, and federal agencies.

New and
existing

All Hazards 2, 8, 9 County OES*,
Information Service
Department

Medium HMGP, PDM, UASI,
Staff Time, General
Funds

On-going

Action SMC-22—Develop and implement a methodology to systematically assess all hazards outlined in this Plan (including, but
not limited to sea level rise, seismic risk, flood risk, protective design) and climate impacts in considering building acquisitions
and sales, portfolio planning, major retrofits, capital improvement planning, and master planning for County owned and leased
facilities.

New and
existing

All Hazards 1, 3, 5, 6 Department of Public
Works, Planning and
Building
Department*, Real
Property Division

Medium HMGP, PDM, FMA,
Staff Time, General
Funds

Long-term

Action SMC-23—Look into potentially vulnerable public and private utility systems including sanitation/sewer, and fuel pumping
stations.

New and
existing

Dam Failure,
Earthquake, Flood,
Landslide, Severe
Weather, Tsunami,
Wildfire

4, 5, 6, 7 Department of Public
Works

Medium HMGP, PDM, FMA,
Staff Time, General
Funds

Long-term

Action SMC-24—County staff in conjunction with State Agencies will continue to support vegetation management strategies and
programs to address the potential vegetation management needs within the County.

New and
existing

Landslides, Wildfire 4, 5, 6, 7 County Fire*,
Department of Public
Works, and Building
Department

Low Staff Time, General
Funds

Short-term

Action SMC-25—Identify and plan for the combined impacts of multiple hazards – for example extreme drought followed by
flooding, and effects of these impacts on people, property, and the economy.

New and
existing

All Hazards 1, 3, 5 County OES Medium Staff Time, General
Funds

Long-term

Action SMC-26—Explore installing additional monitoring equipment to track subsidence, erosion, and sea level change along
San Mateo County shoreline. Complete a study on subsidence and erosion rates.



San Mateo County Hazard Mitigation Plan

20
SECTION 2 - Chapter 1
County of San Mateo (Unincorporated Area)

TTABLE 1-9. HAZARDMITIGATION ACTION PLANMATRIX

Applies to
new or
existing
assets Hazards Mitigated

Objectives
Met Lead Agency

Estimated
Cost Sources of Funding Timeline

New and
existing

Flood, Landslide,
Severe Weather,
Tsunami

1, 3, 5 Department of Public
Works and Office of
Sustainability*

Medium HMGP, Staff Time,
General Funds

Short-term

Action SMC-27—Continue to develop, maintain, and potentially enhance the County’s classification under the Community Rating
System, including use of monitoring equipment, radio base station with community alert and warning systems. This includes rain
gages, flood level creek gages and safety signage for flood hazard areas on roadways.

New and
existing

Flooding and Severe
Weather

5, 6, 7 Building
Department*, County
OES

Medium HMGP, Staff Time,
General Funds

On-going

Action SMC-28—Update and enhance existing flood hazard mapping to better reflect current conditions and potential sea level
rise.

New and
existing

Flooding and Severe
Weather

1, 3, 5 Planning and Building
Department*,
Department of Public
Works, and Office of
Sustainability

Medium HMGP, PDM, FMA,
HMA, Staff Time,
General Funds

Short-term

Action SMC-29—Continue the County’s partnership with the San Francisquito Creek Joint Powers Authority (JPA) to improve
flooding, sea level rise and other environmental recreational concerns along its waterways that lead to the San Francisco Bay.

New and
existing

Flooding , Dam
Failure and Severe
Weather

2, 4, 5, 8 Department of Public
Works

High HMGP, PDM, FMA,
HMA, Staff Time,
General Funds

On-going

Action SMC-30—Continue the County’s partnership with neighboring jurisdictions to address flooding, sea level rise and other
environmental recreational concerns along Colma and San Bruno Creek.
New and
existing

Flooding and Severe
Weather

2, 4, 5, 8 Department of Public
Works

High HMGP, PDM, FMA,
HMA, Staff Time,
General Funds

On-going

Action SMC-31—The County will protect, preserve, and enhance natural features such as wetlands that serve as natural
mitigation against the impacts of flooding, climate change and associated sea level rise.

New and
existing

Flooding , Dam
Failure, Severe
Weather, Tsunami

1, 3, 4, 7 Planning and Building
Department*,
Department of Public
Works, and Office of
Sustainability

High HMGP, PDM, FMA,
EPA, NRCS, FSR, Staff
Time, General Funds

On-going

Action SMC-32—Conduct watershed analysis as necessary to address data needs that will be essential towards the development
of drainage solutions in flood vulnerable areas.

New and
existing

Flooding and Severe
Weather

1, 3, 4, 7 Department of Public
Works

Medium HMGP, PDM, FMA,
EPA, NRCS, Staff Time,
General Funds

Long-term
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TTABLE 1-9. HAZARDMITIGATION ACTION PLANMATRIX

Applies to
new or
existing
assets Hazards Mitigated

Objectives
Met Lead Agency

Estimated
Cost Sources of Funding Timeline

Action SMC-33—Determine whether or not wastewater treatment plants are protected from floods, and if not, investigate the
use of flood-control berms to not only protect from stream or river flooding, but also increase plant security.

New and
existing

Flooding , Dam
Failure and Severe
Weather

1, 3, 4, 7 Department of Public
Works* and Office of
Sustainability

High HMGP, PDM, FMA,
Staff Time, General
Funds

Short-term

Action SMC-34—Ensure that new subdivisions are designed to reduce or eliminate flood damage by requiring lots and rights-of-
way are laid out for the provision of approved sewer and drainage facilities, providing on-site detention facilities whenever
practicable.

New Flooding and Severe
Weather

4, 5, 6, 7 Planning and Building
Department* and
Department of Public
Works

Low Staff Time, General
Funds

On-going

Action SMC-35—As funding opportunities become available, encourage home and apartment owners to participate in acquisition
and relocation programs for areas within floodways and study the potential to develop a revolving fund, issue bonds or other
funding mechanisms to support acquisition and relocation from floodways.

New and
existing

Flooding 4, 11 Planning and Building
Department

Low Staff Time, General
Funds

On-going

Action SMC-36—Develop a “Maintain-a-Drain” campaign encouraging businesses and residents to keep storm drains in their
neighborhood free of debris.

Existing Flooding and Severe
Weather

4, 5, 11 Department of Public
Works

Medium Staff Time, General
Funds

Short-term

Action SMC-37—Encourage owners of properties in a floodplain to consider purchasing flood insurance. For example, point out
that most homeowners’ insurance policies do not cover a property for flood damage.

New and
existing

Flooding 2, 5, 7, 8, 11 Planning and Building
Department* and
County OES

Low Staff Time, General
Funds

On-going

Action SMC-38—Conduct analysis and potential levee improvements and flood control projects for, Belmont Creek, Coyote Point
area, Pescadero and Butano Creek, and other areas that are subject to repeat flooding events.

New and
existing

Flooding and Severe
Weather

1, 2, 3, 4, 5,
7, 10

Department of Public
Works

High HMGP, PDM, FMA,
EPA, NRCS, Staff Time,
General Funds

Short-term

Action SMC-39—The County will work collaboratively with adjoining agencies towards the development of drainage and
flooding solutions in the areas of the Bayfront Canal, the Vista Canal, and the Atherton Channel.

New and
existing

Flooding and Severe
Weather

1, 2, 3, 4, 5,
7, 10

Department of Public
Works

High HMGP, PDM, FMA,
EPA, NRCS, Staff Time,
General Funds

On-going
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TTABLE 1-9. HAZARDMITIGATION ACTION PLANMATRIX

Applies to
new or
existing
assets Hazards Mitigated

Objectives
Met Lead Agency

Estimated
Cost Sources of Funding Timeline

Action SMC-40—Develop procedures for performing a watershed analysis to look at the impact of development on flooding
potential downstream, including communities outside of the jurisdiction of proposed projects.

New and
existing

Flooding, Dam
Failure, and Severe
Weather

1, 3 Department of Public
Works* and Office of
Sustainability

Medium HMGP, PDM, FMA,
EPA, NRCS, Staff Time,
General Funds

Long-term

Action SMC-41—Continue to enforce zoning and building codes to prevent and control construction within the floodplain.

New and
existing

Flooding 4, 5, 7 Planning and Building
Department

Low Staff Time, General
Funds

On-going

Action SMC-42—Continue to maintain compliance and good standing under the National Flood Insurance Program (NFIP).

New and
existing

Flooding 4, 5, 7 Planning and Building
Department

Medium Staff Time, General
Funds

On-going

Action SMC-43—Reinforce roads/bridges from flooding through protection activities, including elevating the roads/bridges and
installing/widening culverts beneath the roads/bridges or upgrading storm drains.

New and
existing

Flooding and Severe
Weather

4, 5, 7, 11 Department of Public
Works

High HMGP, PDM, FMA,
Staff Time, General
Funds

Short-term

Action SMC-44—Continue to repair and make structural improvements to storm drains, pipelines and/or channels to enable them
to perform to their design capacity in handling water flows.

Existing Flooding and Severe
Weather

4, 5, 7, 11 Department of Public
Works

Medium HMGP, PDM, FMA,
Staff Time, General
Funds

On-going

Action SMC-45—Support and encourage efforts of other agencies as they plan for and arrange financing for seismic retrofits and
other disaster mitigation strategies.

New and
existing

Earthquake 2, 6, 8, 10 Planning and Building
Department* and
Department of Public
Works

Low Staff Time, General
Funds

On-going

Action SMC-46—Require upgrade of infrastructure to withstand seismic shaking and differential settlement.

Existing Earthquake 1, 3, 4, 5, 7,
11

Department of Public
Works

High HMGP, PDM, FMA,
Staff Time, General
Funds

Long-term

Action SMC-47—Seismically retrofit or replace County and local ramps and bridges that are categorized as structurally deficient
by Caltrans, are located in high ground shaking areas, and/or are necessary for first responders to use during and/or immediately
after a disaster or emergency.
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TTABLE 1-9. HAZARDMITIGATION ACTION PLANMATRIX

Applies to
new or
existing
assets Hazards Mitigated

Objectives
Met Lead Agency

Estimated
Cost Sources of Funding Timeline

Existing Earthquake 1, 3, 4, 5, 8,
11

Department of Public
Works

High HMGP, PDM, FMA,
Staff Time, General
Funds

Long-term

Action SMC-48—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. http://myhazards.caloes.ca.gov/ campaign.

New and
existing

Earthquake 1, 3, 5, 8 Planning and Building
Department

Low Staff Time, General
Funds

Short-term

Action SMC-49—Study the feasibility of conducting an inventory of existing or suspected soft-story residential, commercial, and
industrial structures.

Existing Earthquake 1, 3, 5, 8 Planning and Building
Department

Medium HMGP, Staff Time,
General Funds

Short-term

Action SMC-50—Apply and make available updated mapping of seismic hazards from the California Geological Survey’s Seismic
Hazards Mapping Program when it becomes available http://myhazards.caloes.ca.gov/ campaign.

New and
existing

Earthquake 1, 3, 8 Planning and Building
Department

Low Staff Time, General
Funds

Short-term

Action SMC-51—Protect and preserve coastline and existing infrastructure through permit review, emphasizing nature-based
solutions for Bay and Coastside adaptation strategies, relying on the guidance in the recently updated Baylands Ecosystem Habitat
Goals Report, and evolving science for coastal management options.

New and
existing

Landslide, Severe
Weather, Tsunami

1, 3, 5, 6, 7,
8

Planning and Building
Department* and
Department of Public
Works

Medium HMGP, PDM, FMA,
EPA, NRCS, FSR, Staff
Time, General Funds

Long-term

Action SMC-52—Protect and preserve coastline and new infrastructure through coastal restoration efforts, emphasizing nature-
based solutions for Bay and Coastside adaptation strategies, relying on the guidance in the recently updated Baylands Ecosystem
Habitat Goals Report, and evolving science for coastal management options.

New and
existing

Landslide, Severe
Weather, Tsunami

1, 3, 5, 6, 7,
8

Planning and Building
Department* and
Department of Public
Works

Medium HMGP, PDM, FMA,
EPA, NRCS, FSR, Staff
Time, General Funds

Long-term

Action SMC-53—Evaluate the feasibility of relocation, retrofit, or upgrade of existing County facilities to limit the impact of coastal
erosion, including the Half Moon Bay Landfill, Mirada Road, and other facilities.

Existing Landslide, Severe
Weather, Tsunami

1, 3, 5, 6, 7 Planning and Building
Department,
Department of Public
Works*, and Office of
Sustainability

Medium HMGP, PDM, FMA,
EPA, NRCS, Staff Time,
General Funds

Long-term
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Applies to
new or
existing
assets Hazards Mitigated

Objectives
Met Lead Agency

Estimated
Cost Sources of Funding Timeline

Action SMC-54—Increase efforts to reduce landslides, debris flows, slipouts and erosion in existing and future development by
improving appropriate enforcement of codes and use of applicable standards.

New and
existing

Earthquake,
Landslide, Severe
Weather, Tsunami

1, 3, 5, 6, 7 Planning and Building
Department and
Department of Public
Works*

Medium HMGP, PDM, FMA,
Staff Time, General
Funds

On-going

Action SMC-55—Encourage public and private water conservation plans, including consideration of rainwater catchment system.

New and
existing

Drought 4, 5 Planning and Building
Department* and
Environmental Health
Department

Low Staff Time, General
Funds

On-going

Action SMC-56—Develop and implement a comprehensive program for watershed maintenance, optimizing forest health with
water yield to balance water supply, flooding, fire, and erosion concerns.

New and
existing

Drought, Landslide,
Severe Weather, and
Wildfire

1, 2, 3, 6, 8,
10

Planning and Building
Department* and
Department of
Environmental Health

High EPA, NRCS, Staff Time,
General Funds

Long-term

Action SMC-57—Continue to support existing County policy regarding the waving of fees for replacement domestic wells for wells
that have failed due to drought conditions.

New Drought 3, 4, 8, 10 Agriculture, Weights,
and Measures

Low Staff Time, General
Funds

On-going

Action SMC-58—Maintain a variety of crops in rural areas of the region to increase agricultural diversity and crop resiliency.

New and
existing

Drought 3, 4, 8, 10 Agriculture, Weights,
and Measures

Low Staff Time, General
Funds

On-going

Action SMC-59—Promote and maintain the public-private partnerships dedicated to preventing the introduction of agricultural
pests into regionally-significant crops.

New and
existing

Drought 3, 4, 8, 10 Agriculture, Weights,
and Measures

Low Staff Time, General
Funds

On-going

Action SMC-60—Encourage livestock operators to develop an early warning system to detect animals with communicable
diseases.

New and
existing

Health 4, 7 Agriculture, Weights,
and Measures

Medium USDA, Staff Time,
General Funds

Long-term

Action SMC-61—Support efforts to understand ground water use and groundwater basins in San Mateo County.
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TTABLE 1-9. HAZARDMITIGATION ACTION PLANMATRIX

Applies to
new or
existing
assets Hazards Mitigated

Objectives
Met Lead Agency

Estimated
Cost Sources of Funding Timeline

New and
existing

Drought 4, 5, 7 Office of
Sustainability* and
Department of
Environmental Health

Medium Staff Time, General
Funds

Short-term

Action SMC-62—Utilize the updated Fire Hazard Severity Zone map prepared by the California Division of Forestry and Fire
Protection (Cal Fire) to target high priority areas for vegetation management, code inspections, and other fire mitigation activities.

New and
existing

Wildfire 1, 2, 4, 7 Cal Fire and Planning
and Building
Department*

Medium HMGP, PDA, FP&S,
Staff Time, General
Funds

On-going

Action SMC-63—Carry out a public education program to increase awareness of fire risks and promote implementation of fire
safe practices by the owners of new and existing residences in wildland fire areas, such as, but not limited to, vegetation
management, fire resistant construction, onsite water storage, adequate access and other fire prevention measures.

Existing Wildfire 1, 4, 5, 7, 8,
10, 11

Cal Fire and Planning
and Building
Department*

Medium HMGP, PDA, FP&S,
Staff Time, General
Funds

On-going

Action SMC-64—Adopt a landscape ordinance, utilize landscape plan review, and code to ensure defensible space for structure
and infrastructure.

New and
existing

Wildfire 1, 4, 7, 8, 11 Cal Fire and Planning
and Building
Department*

Medium HMGP, PDA, FP&S,
Staff Time, General
Funds

On-going

Action SMC-65—Locate structure or functions outside of tsunami hazard areas whenever possible.

New and
existing

Tsunami 4, 5, 6, 7 Planning and Building
Department* and
Public Works

Medium HMGP, PDM, FMA,
Staff Time, General
Funds

On-going

Action SMC-66—Conduct a feasibility assessment for creation a probabilistic Tsunami map for the San Mateo County planning
area.

New and
existing

Tsunami 1, 3, 7 Planning and Building
Department and
County OES*

High NTHMP, HMGP, PDM,
FMA, Staff Time,
General Funds

Long-term

Action SMC-67—Support green infrastructure projects that enhance resiliency to natural disasters and incorporate green
design elements into hazard mitigation projects where feasible.

New and
Existing

All Hazards 4, 5, 6 Planning and Building
Department and
Public Works*

Medium HMA, HMGP, PDM,
FMA, Staff Time,
General Funds

Short-term

Action SMC-68—Establish an operational area, multi-jurisdiction standing committee for integrating individuals with disabilities,

and others with access and functional needs into public information, planning, training, exercise, and response.

New All Hazards 1,2,8,9,10 OES, Health and
Human Services

Low Staff Time, General
Funds, PHEP

On-going
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TTABLE 1-9. HAZARDMITIGATION ACTION PLANMATRIX

Applies to
new or
existing
assets Hazards Mitigated

Objectives
Met Lead Agency

Estimated
Cost Sources of Funding Timeline

Action SMC-69— The Daly City Department of Water & Wastewater Resources is continuing work on a
comprehensive plan to identify storm drainage solutions in the Vista Grande Drainage Basin and complete repairs
estimated at nearly $3 million made to strengthen the Fort Funston Sewer Outfall and Force Main. A joint
NEPA/CEQA Draft EIR/EIS was publicly released 04/29/16 on the project options associated with the Vista Grande
Drainage Basin Improvement Project with comments due 07/01/16. Funding for this anticipated $100 million
improvement project has yet to be secured, and some funding is anticipated to be derived from the North San
Mateo County Sanitation District, a subsidiary district of Daly City. It is anticipated that this project will rectify the
issues associated with identified severe repetitive loss property located in unincorporated San Mateo County.
New and
existing

Flooding, Severe
weather.

2, 5, 11 Daly City DWWR,
SMC DPW

High HMGP, PDM, Local,
federal and state
funding partnerships.

Long term

Action G-1—Where appropriate, support retrofitting, purchase, or relocation of structures in hazard-prone areas
to prevent future structure damage. Give priority to properties with exposure to repetitive losses.
Existing All 1, 3, 4, 5,

6, 7, 11
San Mateo County High FEMA Hazard

Mitigation Grants
Long-
term
(dependin
g on
funding)

Action G-2—Consider participation in incentive-based programs such as the Tree City and StormReady.
New and
existing

All All San Mateo County Low General Fund Long-
term

Action G-3—Where feasible, implement a program to record high water marks following high-water events.
New and
existing

Flooding, Severe
Weather

1, 3, 4, 5, 6 San Mateo County Medium General Fund; FEMA
Grant Funds (Public
Assistance)

Long-
term

Action G-4—Consider the development and implementation of a Capital Improvements Program (CIP) to increase
regulatory, financial, and technical capability to implement mitigation actions.
New and
existing

All 1, 2, 3, 4,
5, 6, 7, 8,
10

San Mateo County High CIP component of
general fund (if
implemented)

Long term

Action G-5—Provide incentives for eligible non-profits and private entities, including homeowners, to adapt to
risks through structural and nonstructural retrofitting.
New and
existing

All 2, 3, 4, 5,
6, 7, 8, 10,
11

San Mateo County Low Operating Budgets Ongoing

Action G-6— Support the County-wide initiatives identified in Volume I of the hazard mitigation plan.
New and
existing

All All Jurisdictions Low General Fund Short-
and long-
term

Action G-7— Actively participate in the plan maintenance protocols outlined in Volume I of the hazard mitigation
plan.
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TTABLE 1-9. HAZARDMITIGATION ACTION PLANMATRIX

Applies to
new or
existing
assets Hazards Mitigated

Objectives
Met Lead Agency

Estimated
Cost Sources of Funding Timeline

New and
Existing

All 1, 4 Jurisdictions Low Staff Time, General
Funds

Short-
term

*Note: Denotes lead department

TABLE 1-10.MITIGATION STRATEGY PRIORITY SCHEDULE

Action
#

# of
Objectives

Met Benefits Costs

Do Benefits
Equal or
Exceed
Costs?

Is Project
Grant-
Eligible?

Can Project Be
Funded Under

Existing
Programs/
Budgets?

Implementation
Prioritya

Grant
Prioritya

Action
SMC-1

4 Medium Medium Yes Yes Yes High High

Action
SMC-2

5 Medium Low Yes No Yes Medium Low

Action
SMC-3

4 High High Yes Yes Maybe High High

Action
SMC-4

3 Medium Medium Yes Yes Maybe Medium Medium

Action
SMC-5

3 Medium Medium Yes Yes Yes High High

Action
SMC-6

2 Low Low Yes Yes Maybe Medium Medium

Action
SMC-7

2 Low Low Yes No Yes Medium Low

Action
SMC-8

2 Medium Medium Yes No Yes Medium Low

Action
SMC-9

2 Low Medium No No No Low Low

Action
SMC-10

2 Low High No No No Low Low

Action
SMC-11

3 Medium Low Yes No Yes Medium Low

Action
SMC-12

4 Low Low Yes No Maybe Low Low

Action
SMC-13

3 Medium Low Yes No Yes High Low

Action
SMC-14

4 Medium Low Yes No Yes High Low

Action
SMC-15

4 High Low Yes No Yes High Low
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TTABLE 1-10.MITIGATION STRATEGY PRIORITY SCHEDULE

Action
#

# of
Objectives

Met Benefits Costs

Do Benefits
Equal or
Exceed
Costs?

Is Project
Grant-
Eligible?

Can Project Be
Funded Under

Existing
Programs/
Budgets?

Implementation
Prioritya

Grant
Prioritya

Action
SMC-16

3 High High Yes Yes Maybe Medium High

Action
SMC-17

3 High High Yes Yes Maybe Medium High

Action
SMC-18

3 Low High No No No Low Low

Action
SMC-19

6 Medium Medium Yes No Yes High Low

Action
SMC-20

3 Medium Medium Yes Yes Yes High High

Action
SMC-21

3 Medium Medium Yes Yes Yes High High

Action
SMC-22

4 Medium Medium Yes Yes No Medium High

Action
SMC-23

4 Medium Medium Yes Yes Yes High High

Action
SMC-24

4 Low Low Yes No Yes Medium Low

Action
SMC-25

3 Low Medium No No No Low Low

Action
SMC-26

3 Medium Medium Yes Yes Maybe Medium Medium

Action
SMC-27

3 Medium Medium Yes Yes Maybe Medium Medium

Action
SMC-28

3 Medium Medium Yes Yes No Medium Medium

Action
SMC-29

4 High High Yes Yes No Medium High

Action
SMC-30

4 High High Yes Yes No Medium High

Action
SMC-31

4 Medium High No Yes No Low Low

Action
SMC-32

4 Medium Medium Yes Yes No Medium Medium

Action
SMC-33

4 Medium High No Yes No Low Medium

Action
SMC-34

4 High Low Yes No Yes High Low
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TTABLE 1-10.MITIGATION STRATEGY PRIORITY SCHEDULE

Action
#

# of
Objectives

Met Benefits Costs

Do Benefits
Equal or
Exceed
Costs?

Is Project
Grant-
Eligible?

Can Project Be
Funded Under

Existing
Programs/
Budgets?

Implementation
Prioritya

Grant
Prioritya

Action
SMC-35

2 Medium Low Yes No Yes Medium Low

Action
SMC-36

3 Medium Medium Yes No Maybe Medium Medium

Action
SMC-37

5 Medium Low Yes No Yes Medium Low

Action
SMC-38

7 High High Yes Yes No Medium High

Action
SMC-39

7 High High Yes Yes No Medium High

Action
SMC-40

2 Medium Medium Yes Yes No Medium High

Action
SMC-41

3 High Low Yes No Yes High Low

Action
SMC-42

3 Medium Medium Yes No Yes Medium Low

Action
SMC-43

4 High High Yes Yes No Medium High

Action
SMC-44

4 High Medium Yes Yes No Medium High

Action
SMC-45

4 Low Low Yes No No Low Low

Action
SMC-46

6 High High Yes Yes Maybe Medium High

Action
SMC-47

6 High High Yes Yes Maybe Medium High

Action
SMC-48

4 Low Low Yes No Yes Medium Low

Action
SMC-49

4 Medium Medium Yes Yes No Medium Medium

Action
SMC-50

3 Low Low Yes No Yes Medium Low

Action
SMC-51

6 Medium Medium Yes Yes Maybe Medium Medium

Action
SMC-52

6 Medium Medium Yes Yes Maybe Medium Medium

Action
SMC-53

5 Medium Medium Yes Yes No Medium Medium

Action
SMC-54

5 Medium Medium Yes Yes Maybe Medium Medium
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TTABLE 1-10.MITIGATION STRATEGY PRIORITY SCHEDULE

Action
#

# of
Objectives

Met Benefits Costs

Do Benefits
Equal or
Exceed
Costs?

Is Project
Grant-
Eligible?

Can Project Be
Funded Under

Existing
Programs/
Budgets?

Implementation
Prioritya

Grant
Prioritya

Action
SMC-55

2 Low Low Yes No Yes Medium Low

Action
SMC-56

6 Low High No Yes No Low Low

Action
SMC-57

4 Medium Low Yes No Yes Medium Low

Action
SMC-58

4 Medium Low Yes No Yes Medium Low

Action
SMC-59

4 Low Low Yes No Yes Medium Low

Action
SMC-60

2 Medium Medium Yes Yes No Medium Medium

Action
SMC-61

3 Medium Medium Yes No Maybe Medium Medium

Action
SMC-62

4 High Medium Yes Yes Maybe High High

Action
SMC-63

7 Medium Medium Yes Yes Maybe Medium Medium

Action
SMC-64

5 High Medium Yes Yes Maybe Medium Medium

Action
SMC-65

4 Medium Medium Yes Yes Maybe Medium Medium

Action
SMC-66

3 Medium High No No No Low Low

Action
SMC-67

3 Medium Medium Yes Yes Maybe Medium Medium

Action
SMC-68

5 High Low Yes Yes Maybe High Medium

Action
SMC-69

3 High High Yes Yes Maybe Medium High

Action
G-1

7 High High Yes Yes No High High

Action
G-2

11 High Low Yes No Yes High Low

Action
G-3

5 Medium Medium Yes Yes Yes Medium Medium

Action
G-4

9 High /
Medium

High Yes No Yes (if
component of
general fund)

High Low
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TTABLE 1-10.MITIGATION STRATEGY PRIORITY SCHEDULE

Action
#

# of
Objectives

Met Benefits Costs

Do Benefits
Equal or
Exceed
Costs?

Is Project
Grant-
Eligible?

Can Project Be
Funded Under

Existing
Programs/
Budgets?

Implementation
Prioritya

Grant
Prioritya

Action
G-5

9 Low Low Yes No Yes Low Low

Action
G-6

11 Low Low Yes No Yes High Low

Action
G-7

2 Low Low Yes No Yes High Low

a. See the introduction to this volume for explanation of priorities.

TABLE 1-11. ANALYSIS OFMITIGATION ACTIONS

Hazard Type

Action Addressing Hazard, by Mitigation Typea

1. Prevention
2. Property
Protection

3. Public
Education and
Awareness

4. Natural
Resource
Protection

5. Emergency
Services

6. Structural
Projects

Dam Failure SMC-6, SMC-8,
SMC-9, SMC-10,
SMC-11, SMC-
12, SMC-13,
SMC- 18, SMC-
20, SMC-22,
SMC-25, SMC-
29, SMC-40,
SMC-68

SMC-3, SMC-
16, SMC-17,
SMC-23, SMC-
29

SMC-2, SMC-
8, SMC-19 ,
SMC-29, SMC-
68

SMC-29,
SMC-31

SMC-1, SMC-5,
SMC-7, SMC-14 ,
SMC-15, SMC-16,
SMC-17, SMC-21,
SMC-68

SMC-3, SMC-
23, SMC-29,
SMC-33

Drought SMC-6, SMC-9,
SMC-10, SMC-
11, SMC-12,
SMC-13, SMC-
18, SMC-20,
SMC-22 , SMC-
25, SMC-56,
SMC-57 ,SMC-
61

SMC-2, SMC-
8, SMC-19,
SMC-55, SMC-
58, SMC-59

SMC-61 SMC-1, SMC-5,
SMC-7, SMC-14,
SMC-15
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TTABLE 1-11. ANALYSIS OFMITIGATION ACTIONS

Hazard Type

Action Addressing Hazard, by Mitigation Typea

1. Prevention
2. Property
Protection

3. Public
Education and
Awareness

4. Natural
Resource
Protection

5. Emergency
Services

6. Structural
Projects

Flood SMC-4, SMC-6,
SMC-8, SMC-9,
SMC-10, SMC-
11, SMC-12,
SMC-13, SMC-
18, SMC-20,
SMC-22, SMC-
25, SMC-26,
SMC-27 ,SMC-
28 , SMC-29,
SMC-30, SMC-
32, SMC-34,
SMC-38, SMC-
39, SMC-40,
SMC-41, SMC-
42, SMC-68,
SMC-69

SMC-3, SMC-4,
SMC-16, SMC-
17, SMC-23,
SMC-30, SMC-
35, SMC-36,
SMC-37, SMC-
38, SMC-39,
SMC-43, SMC-
44, SMC-54

SMC-2, SMC-
8, SMC-19,
SMC-29, SMC-
30, SMC-36,
SMC-37, SMC-
38, SMC-39,
SMC-68

SMC-26,
SMC-29,
SMC-30,
SMC-31,
SMC-32,
SMC-38,
SMC-39

SMC-1, SMC-5,
SMC-7, SMC-14,
SMC-15, SMC-16,
SMC-17, SMC-21,
SMC-27, SMC-39,
SMC-68

SMC-3, SMC-
23, SMC-29,
SMC-30, SMC-
33, SMC-38,
SMC-39, SMC-
43, SMC-44,
SMC-54, SMC-
69

Earthquake SMC-8, SMC-9,
SMC-10, SMC-
11, SMC-12,
SMC-13, SMC-
18, SMC-20,
SMC-22, SMC-
25, SMC-45,
SMC-49, SMC-
50, SMC-68

SMC-3, SMC-
16, SMC-17,
SMC-23, SMC-
46, SMC-47,
SMC-54

SMC-2, SMC-
8, SMC-19,
SMC-48, SMC-
68

SMC-1, SMC-5,
SMC-7, SMC-14,
SMC-15, SMC-16,
SMC-17, SMC-21,
SMC-68

SMC-3, SMC-
23, SMC-46,
SMC-47, SMC-
54

Landslide SMC-4, SMC-6,
SMC-8, SMC-9,
SMC-10, SMC-
11, SMC-12,
SMC-13, SMC-
18, SMC-20,
SMC-22, SMC-
25, SMC-26,
SMC-51, SMC-
52, SMC-56,
SMC-68

SMC-3, SMC-4,
SMC-16, SMC-
17, SMC-23,
SMC-24, SMC-
53, SMC-54

SMC-2, SMC-
8, SMC-19,
SMC-68

SMC-24,
SMC-26,
SMC-51,
SMC-52,
SMC-53

SMC-1, SMC-5,
SMC-7, SMC-14,
SMC-15, SMC-16,
SMC-17, SMC-21,
SMC-68

SMC-3, SMC-
23, SMC-53,
SMC-54
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TTABLE 1-11. ANALYSIS OFMITIGATION ACTIONS

Hazard Type

Action Addressing Hazard, by Mitigation Typea

1. Prevention
2. Property
Protection

3. Public
Education and
Awareness

4. Natural
Resource
Protection

5. Emergency
Services

6. Structural
Projects

Severe
Weather

SMC-4, SMC-6,
SMC-9, SMC-10,
SMC-11, SMC-
12, SMC-13,
SMC- 18, SMC-
20, SMC-22,
SMC-25, SMC-
26, SMC-27,
SMC-28, SMC-
29, SMC-30,
SMC-32, SMC-
34, SMC-38,
SMC-39, SMC-
40, SMC-51,
SMC-52, SMC-
56, SMC-68,
SMC-69

SMC-3, SMC-4,
SMC-16, SMC-
17, SMC-23,
SMC-29, SMC-
30, SMC-38,
SMC-39, SMC-
43, SMC-44,
SMC-53, SMC-
54

SMC-2, SMC-
8, SMC-19 ,
SMC-29, SMC-
30, SMC-38,
SMC-39, SMC-
68

SMC-26,
SMC-29,
SMC-30,
SMC-31,
SMC-32,
SMC-38,
SMC-39,
SMC-51,
SMC-52,
SMC-53

SMC-1, SMC-5,
SMC-7, SMC-14,
SMC-15, SMC-16,
SMC-17, SMC-21,
SMC-27, SMC-68

SMC-3, SMC-
23, SMC-29,
SMC-30, SMC-
33, SMC-38,
SMC-39, SMC-
43, SMC-44,
SMC-53, SMC-
54, SMC-69

Tsunami SMC-4, SMC-6,
SMC-8, SMC-9,
SMC-10, SMC-
11, SMC-12,
SMC-13, SMC-
18 , SMC-20,
SMC-22 , SMC-
25, SMC-26,
SMC-51, SMC-
52, SMC-65,
SMC-66, SMC-
68

SMC-3 SMC-4,
SMC-16, SMC-
17, SMC-23,
SMC-53, SMC-
54, SMC-65

SMC-2, SMC-
8, SMC-19,
SMC-66, SMC-
68

SMC-26,
SMC-31,
SMC-51,
SMC-52,
SMC-53

SMC-1, SMC-5,
SMC-7, SMC-14,
SMC-15, SMC-16,
SMC-17, SMC-21,
SMC-66, SMC-68

SMC-3, SMC-
23, SMC-53,
SMC-54

Wildfire SMC-8, SMC-9,
SMC-10, SMC-
11, SMC-12,
SMC-13, SMC-
18, SMC-20,
SMC-22, SMC-
25, SMC-56,
SMC-62, SMC-
63, SMC-64,
SMC-68

SMC-3, SMC-
16, SMC-17,
SMC-23, SMC-
24, SMC-62,
SMC-64

SMC-2, SMC-
8, SMC-19,
SMC-23, SMC-
63, SMC-64,
SMC-68

SMC-24,
SMC-62,
SMC-64

SMC-1, SMC-5,
SMC-7, SMC-14,
SMC-15, SMC-16,
SMC-17, SMC-21,
SMC-68
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TTABLE 1-11. ANALYSIS OFMITIGATION ACTIONS

Hazard Type

Action Addressing Hazard, by Mitigation Typea

1. Prevention
2. Property
Protection

3. Public
Education and
Awareness

4. Natural
Resource
Protection

5. Emergency
Services

6. Structural
Projects

Human-
Caused
Hazards

SMC-1, SMC-6,
SMC-7, SMC-12,
SMC-13, SMC-
14, SMC-18,
SMC-25, SMC-
68

SMC-3, SMC-9,
SMC-10, SMC-
11, SMC-13,
SMC-15, SMC-
17, SMC-18,
SMC-20, SMC-
22, SMC-

SMC-1, SMC-
2, SMC-5,
SMC-13, SMC-
19, SMC-68

SMC-13,
SMC-67

SMC-13, SMC-14,
SMC-16, SMC-17,
SMC-21, SMC-25,
SMC-68

SMC-3, SMC-
11, SMC-13,
SMC-15, SMC-
20, SMC-67

a. See the introduction to this volume for explanation of mitigation types.

1.9 Future Needs to Better Understand Risk/Vulnerability
The following is a list of potential projects to help better understand the risk and vulnerabilities in the
unincorporated portions of the County:

Complete sea level analysis for both bayside and Coastside areas.
Complete maps of the following:

o FEMA flood zones for Coastside areas
o Impact of sea level rise on critical facilities
o Tsunami inundation zones
o Fault lines in County GIS program
o Repetitive urban flooding locations

Conduct watershed analysis as necessary to address data needs that will be essential towards the
development of drainage solutions in flood vulnerable areas.
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PLANNING PARTNER EXPECTATIONS 

ACHIEVING DMA COMPLIANCE FOR ALL PLANNING PARTNERS 

One of the goals of the multi-jurisdictional approach to hazard mitigation planning is to achieve 
compliance with the Disaster Mitigation Act (DMA) for all participating members in the planning effort. 
There are several different groups who will be involved in this process at different levels.  In order to 
provide clarity, the following is a general breakdown of those groups:  

 Planning team, which is customarily the Tetra Tech Team and those responsible for the plan’s 
written development (i.e. San Mateo OES).  

 Steering committee, which serves and an oversight body and is comprised of members from the 
planning partnership. This body assumes responsibility for many of the planning milestones to 
help reduce the burden of time required by each planning partner.  

 Planning partners are jurisdictions or special purpose districts that are developing an annex to the 
HMP.  

 Planning stakeholders, which are the individuals, groups, businesses, academia, etc., from which 
the planning team gains information to support the various elements of the plan.   

DMA compliance requires that participation be defined in order to maintain eligibility with respect to 
meeting the requirements which allow a jurisdiction or special purpose district to develop an annex to the 
base plan.  To achieve compliance for all partners, the plan must clearly document how each planning 
partner that is seeking linkage to the plan participated in the plan’s development. The best way to do this 
is to clearly define “participation”. For this planning process, “participation” is defined by the following 
criteria: 

 The Estimated level of effort. It is estimated that the total time commitment to meet these 
“participation” requirements for a planning partner not participating on the Steering Committee 
would be approximately 40 hours over the 9 month period. Approximately sixty percent of this 
time would be allocated to meeting items F through L described below.  This time is reduced 
somewhat for special purpose districts.  

 Participate in the process.  As indicated, it must be documented in the plan that each planning 
partner “participated” in the process to the best of your capabilities. There is flexibility in defining 
“participation,” which can vary based on the type of planning partner (i.e.: City or County, vs. a 
Special Purpose District) involved. However, the level of participation must be defined at the on-
set of the planning process, and we must demonstrate the extent to which this level of 
participation has been met for each partner.  This planning process will utilize a steering 
committee that will assume responsibility for many of the planning milestones prescribed for this 
process. This committee will be representative of the whole body. This committee will meet 
periodically (frequency to be determined by the committee) throughout the process and provide 
direction and guidance to the planning team. Steering Committee meetings are not mandatory 
meetings for all planning partners. If you are not on the committee, your attendance is not 
required; however, it is our hope that all planning partners will attempt to remain engaged with 
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this process. The planning team will also request support from the partnership during the public 
involvement phase of the planning process. Support could be in the form of providing venues for 
public meetings, attending these meetings as meeting participants, providing technical support, 
etc. 

 Duration of planning process.  This process is anticipated to take 9 months to complete. It will be 
easy to become disconnected with the process objectives if you do not participate in some of 
these meetings to some degree. 

 Facility Update.  Each planning partner will be requested to update their facilities list for use 
during the risk assessment.  If the list is not updated, Hazus default data will be utilized.  Updating 
this list provides a much more detailed analysis.  

 Consistency Review. All planning partners will be asked to identify their capabilities during this 
process. This capability assessment will require a review of existing documents (plans, studies and 
ordinances) pertinent to each jurisdiction to identify policies or recommendations that are 
consistent with those in the “base” plan or have policies and recommendations that complement 
the hazard mitigation initiatives selected (i.e.: comp plans, basin plans or hazard specific plans). 

 Action/Strategy Review. All previous planning partners will be required to perform a review of 
the strategies from their respective prior action plan to: determine those that have been 
accomplished and how they were accomplished; and why those that have not been accomplished 
were not completed. Note – even if your plan has expired, it is still considered an update, and not 
a new plan. San Mateo OES will be available to assist with this task.  

 Plan must be adopted by each jurisdiction. 

One of the benefits to multi-jurisdictional planning is the ability to pool resources.  This means more than 
monetary resources. Resources such as staff time, meeting locations, media resources, technical expertise 
will all need to be utilized to generate a successful plan.  In addition, these resources can be pooled such 
that decisions can be made by a peer group applying to the whole and thus reducing the individual level 
of effort of each planning partner. This will be accomplished by the formation of a steering committee 
made up of planning partners and other “stakeholders” within the planning area. The size and makeup of 
this steering committee will be determined by the planning partnership during our kick-off meeting. This 
body will assume the decision making responsibilities on behalf of the entire partnership. This will 
streamline the planning process by reducing the number of meetings that will need to be attended by 
each planning partner. The assembled steering committee for this effort will meet monthly (unless 
decided otherwise) on an as-needed basis as determined by the planning team, and will provide guidance 
and decision making during all phases of the plan’s development.  

With the above participation requirements in mind, each planning partner will be asked to aid this process 
by being prepared to develop its section of the plan. To be an eligible planning partner in this effort, each 
planning partner will be asked to provide the following: 

A.  A “Letter of Intent to participate” or Resolution to participate to the planning team (see exhibit 
A). 
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B. Designate a lead point of contact for this effort. This designee will be listed as the hazard 
mitigation point of contact for your jurisdiction in the plan. 

C. Identify a fully loaded billing rate for this point of contact which will be used to calculate the in-
kind match for the grant that is funding this project. 

D. Approve the steering committee. 

E. If requested, provide support in the form of mailing list, possible meeting space, and public 
information materials, such as newsletters, newspapers or direct mailed brochures, required to 
implement the public involvement strategy developed by the steering committee. 

F. Participate in the process.  There will be many opportunities as this plan evolves to participate. 
Opportunities such as: 

a. Steering committee meetings 

b. Public meetings or open houses 

c. Public review and comment periods prior to adoption 

At each and every one of these opportunities, attendance will be recorded.  Attendance records 
will be used to document participation for each planning partner. No thresholds will be 
established as minimum levels of participation. However, each planning partner should attempt 
to attend all possible meetings and events. 

G. Each partner will be required to complete their template and provide it to the planning team in 
the time frame established by the steering committee. Technical assistance in the completion of 
these templates will be available from the San Mateo OES. Failure to complete your template in 
the required time frame may lead to disqualification from the partnership. 

H. Each partner will be asked to perform a “consistency review” of all technical studies, plans, 
ordinances specific to hazards to determine the existence of any not consistent with the same 
such documents reviewed in the preparation of the County (parent) Plan.  For example, if your 
community has a floodplain management plan that makes recommendations that are not 
consistent with any of the county’s plans, that plan will need to be reviewed for probable 
incorporation into the plan for your area. 

I. Each partner will be asked to review the risk assessment and identify hazards and vulnerabilities 
specific to its jurisdiction.   

J. Each partner will be asked to review and determine if the mitigation recommendations chosen in 
the parent plan will meet the needs of its jurisdiction.  Projects within each jurisdiction consistent 
with the parent plan recommendations will need to be identified and prioritized, and reviewed to 
determine their benefits vs. costs. 

K. Each partner will be required to create its own action plan that identifies each project, who will 
oversee the task, how it will be financed and when it is estimated to occur. 
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L. Each partner will be required to formally adopt the plan. 

Templates and instructions to aid in the compilation of this information will be provided to all committed 
planning partners.  Each partner will be asked to complete their templates in a timely manner and 
according to the timeline specified by the steering committee. 

** Note**: Once this plan is completed, and FEMA approval has been determined for each partner, 
maintaining that eligibility will be dependent upon each partner implementing the plan 
implementation-maintenance protocol identified in the plan.  
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Exhibit A 
Example Letter of Intent to Participate 

 
 
 
San Mateo County Hazard Mitigation Planning Partnership 
David Pucci 
Battalion Chief, San Mateo County Office of Emergency Services 
555 County Center St. 
Redwood City, Ca. 94063 
 
Via email at: DPucci@redwoodcity.org 
 
Dear San Mateo County Planning Partnership, 
 
Please be advised that the ____________ (insert City or district name) is committed to participating in 
the update to the San Mateo County Multi-Jurisdictional Hazard Mitigation Plan.  As the 
____________________ (title, e.g., Chief Administrative Official) for this jurisdiction, I certify that I will 
commit all necessary resources in order to meet Partnership expectations as outlined in the “Planning 
Partners expectations” document provided by the planning team, in order to obtain Disaster Mitigation 
Act (DMA) compliance for our jurisdiction.  
 
Mr./Ms. ________________ will be our jurisdiction’s point of contact for this process and they can be 
reached at (insert: address, phone number and e-mail address).  We understand that this designated 
point of contact’s time will be applied to the “in-kind” local match for the grant that is funding this project. 
To aid in the determination of this local match, we have determined that the fully burdened bill rate for 
our designated point of contact is $________________.   The funding source for our point of contact’s 
position within our jurisdiction is _______ / is not_______ through federal funds.  If it is through federal 
funds, what percentage of their salary is federally funded? ________%  
 
Sincerely, 
 

_______________________________ 
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From: FD-Spencer, Bart
To: Cerutti, Jessica
Subject: FW: Letters of intent
Date: Tuesday, March 08, 2016 4:36:47 PM
Attachments: image001.jpg

image002.jpg
noreply@redwoodcity.org_20151207_170859.pdf
scan.pdf
noreply@redwoodcity.org_20151215_163331.pdf
Letter of Intent HMP.pdf
HMP Letter of Intent WFPD.pdf
noreply@redwoodcity.org_20151222_164721.pdf
Letter of Intent_PlanningPartnersDMA_Dec2015.pdf
2016 0113 Letter of Intent to Participate_signed by Jose.pdf

 
 
_____________________________
Bart Spencer
Emergency Services Coordinator
Central County Fire Department
1399 Rollins Rd. | Burlingame CA 94010
650-558-7609 | bspencer@centralcountyfd.org

 

From: FD-Spencer, Bart 
Sent: Monday, March 07, 2016 2:05 PM
To: 'Kelly, Caitlin'
Subject: Letters of intent
 
Hi Caitlin,
 
Below are the scanned copies of Letters of Intent for the various organizations; most were originally
 sent to Dave. Below my signature is a copy of an email which SSF forwarded regarding their letter of
 intent. I believe this accounts for all the participants.
 
Thanks,
Bart
 

Bart Spencer
Emergency Services Coordinator
Central County Fire Department
1399 Rollins Rd. | Burlingame, CA 94010
650-558-7609 | bspencer@centralcountyfd.org

 
__________________________________________________

January 4th 2016
 
 



San Mateo County Hazard Mitigation Planning Partnership
Battalion Chief David Pucci
San Mateo County Office of Emergency Services
555 County Center
Redwood City, CA 94063

Dear Chief Pucci,
 
Please be advised that the City of South San Francisco Fire Department is committed to participating
 in the update to the San Mateo County Multi-Jurisdictional Hazard Mitigation Plan.  As the Disaster
 Preparedness/Safety Manager for this jurisdiction, I certify that our
 municipality/agency/organization will commit all necessary resources in order to meet Partnership
 expectations as outlined in the “Planning Partners expectations” document provided by the
 Planning Team, in order to obtain Disaster Mitigation Act (DMA) compliance for our jurisdiction.
 
In an effort to achieve and assist with this process, Ken Anderson Sr. has been designated as our
 organization/agency’s representative and point of contact. His contact information is below.
 
Regards,
 
Ken
 
Ken Anderson Sr.
Disaster Preparedness/Safety Manager
City of South San Francisco
Fire Department
480 North Canal Street
South San Francisco Ca 94080
ken.anderson@ssf.net
(650) 228-8279 cell
 

MUNICIPALITY YES/NO CONTACT LETTER
Atherton yes Brian Mills yes
Belmont yes Pat Halleran yes
Brisbane yes Randy Breault yes
Burlingame yes Bart Spencer yes
Colma yes Michael Laughlin yes
Daly City yes Clyde Preston yes
East Palo Alto yes Daniel Berumen yes
Foster City no Jennelle Masterson N/a
Half Moon Bay yes Carlo Wei yes
Hillsborough yes Bart Spencer yes
Menlo Park yes Ryan Zollicoffer yes
Millbrae yes Colleen Haupt yes
Pacifica yes Joe Spanheimer yes
Portola Valley yes Debbie Pedro yes



Redwood City yes Dave Pucci yes
San Bruno yes Dave Cresta yes
San Carlos yes Jay Walter yes
San Mateo no Jennelle Masterson N/a
South San Francisco yes Ken Anderson yes
Woodside yes Dong Nguyen yes

SPECIAL DISTRICT YES/NO CONTACT LETTER
Belmont Fire Dist yes Matt Lucett yes
Central County Fire no Bart Spencer yes
Menlo Park Fire Dist no Ryan Zollicoffer no
Mid-Peninsula
 Water yes Rene Ramirez yes
NCCWD yes Chris Regnart yes
Woodside Fire Dist yes Dan Ghiorso yes
Colma Fire yes Geoff Balton yes
Westborough Water yes Gary Ushiro yes
Jefferson Union HS
 Dist yes John Schultz yes
Cal Fire yes Bryan Farrell yes
Pacifica School Dist yes John Hashizume yes
College District yes Tom Maloney yes
Highland
 Recreational yes Brigitte Shearer yes

 





1

Letter of Intent to Participate

January 13, 2016

San Mateo County Hazard Mitigation Planning Partnership
Battalion Chief David Pucci
San Mateo County Office of Emergency Services
555 County Center
Redwood City, CA 94063

Via email at: DPucci@redwoodcity.org

Dear Chief Pucci,

Please be advised that the San Mateo County Community College District is committed to participating in
the update to the San Mateo County Multi Jurisdictional Hazard Mitigation Plan. As the Vice Chancellor
of Facilities Planning, Maintenance and Operations for this jurisdiction, I certify that our
municipality/agency/organization will commit all necessary resources in order to meet Partnership
expectations as outlined in the “Planning Partners expectations” document provided by the Planning
Team, in order to obtain Disaster Mitigation Act (DMA) compliance for our jurisdiction.

In an effort to achieve and assist with this process, Karen Powell, Executive Director of Facilities Planning
and Operations for SMCCCD has been designated as our organization/agency’s representative and point
of contact.

Regards,

José D. Nuñez
Vice Chancellor, Facilities Planning, Maintenance and Operations
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 City of Belmont  
Local Hazard Mitigation Plan Project 

 

Mitigate - Prepare - Respond - Recover 

 

 

While no one can predict or protect Belmont against every possible natural hazard, 

potential impacts of these hazards can be anticipated and steps taken to avoid or 

mitigate the harm and losses they may cause.   

The City is preparing a Local Hazard Mitigation Plan (LHMP) where potential natural 

hazards that threaten our community are identified such as earthquakes, fire, flooding 

and the affects of climate change.  The plan will also explain how these natural hazards 

would impact the community and identify the best way to save lives and reduce property 

damage in the event that one of these types of natural disasters occurs in Belmont. By 

planning ahead we can save lives and prevent injuries! 

In addition to these obvious benefits, having an up to date LHMP can benefit Belmont 

before and after one of the identified hazards impacts the City. 

1. First, having a LHMP makes us eligible for grants and other funding to mitigate a 

hazard (such as improving our storm drain system or strengthening Water Dog 

Lake dam.   

2. Second, when a hazard impacts our community, typically there is a local cost 

share of 6.25% of damage claims filed by the city with FEMA (like an insurance 

deductible).  However, with a current LHMP in place, that 6.25% is waived.  In 

the case of a significant loss, this 6.25% can result in a significant reduction in 

the financial impact to the city. 

The public is welcome and encouraged to participate in both the development process 

of Belmont’s LHMP and to comment on the draft Hazard Mitigation Plan prior to the city 

seeking final approval from the California Office of Emergency Services and the Federal 

Emergency Management Agency. To learn more about Hazard Mitigation Planning 

participate, please check out the LHMP page on the City of Belmont website: 

www.belmont.gov. 
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City of East Palo Alto

Emergency Preparedness Survey 2015

1) Where do you live?

East of Hwy 101

West of Hwy 101

I do not live in East Palo Alto

2) Do you own or rent?

Own

Rent

3) What type of supplemental Insurance do you have? (check all that apply)

Earthquake Insurance

Flood Insurance

Renters Insurance

Neither Earthquake nor Flood Insurance

4) In your household has anyone done any of the following preparedness activities?

Talked about what to do in case of an emergency or natural disaster

Prepared an emergency plan

Attended a course dealing with emergency preparedness (First 72, Get Ready, CERT, 
First Aid, CPR, etc.)

Made an emergency kit or assembled emergency supplies

5) Do you believe you are well informed about the dangers of hazards that face the City of East Palo 
Alto?

Yes

No

6) What hazards are most likely to impact East Palo Alto?

Earthquake

Flood

Drought

Tsunami

Fire

Winter Storm

Climate Change
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Other (please specify)

7) Would you attend free public education classes dealing with hazard awareness & preparedness if 
offered locally?

Yes

No

8) What are the most effective ways for you to receive information about disaster preparedness? 
(check all the apply)

City Website

E-Newsletter

Public Workshop/ Class/ Meeting

Social Media (Facebook, Twitter, Nextdoor)

Other

9) Contact Info (optional)

First Name ________________

Last Name _________________

Email _____________________

Phone _____________________

SMC Alert is an alert notification system used to immediately contact you during urgent or emergency 
situations. To sign up, please go to: http://www.smcalert.info/

To receive a copy of your submission please enter your email address below and submit. Thank you.
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Ciudad de East Palo Alto

Encuesta de Preparación para Emergencias 2015

1) ¿Dónde vives?

Al este de la autopista 101

Al oeste de la autopista 101

Yo no vivo en East Palo Alto

2) ¿Eres dueño o inquilino de casa?

Dueño 

Inquilino

3) ¿Qué tipo de seguro suplementario tiene usted? (marque todos lo que corresponda)

Terremoto de Seguros

Seguro contra Inundaciones

Seguro para inquilinos

Ni seguro de terremoto ni seguro contra inundaciones

4) En su hogar ¿alguien ha hecho alguna de las siguientes actividades de preparación?

Habló acerca de qué hacer en caso de una emergencia o desastre natural

Preparado un plan de emergencia

Asistió a un curso de la preparación para emergencias (First 72, Get Ready, CERT, Primeros 
Auxilios, RCP, etc.)

Hecho un equipo de emergencia o suministros de emergencia reunidos

5) ¿Crees que están bien informados acerca de los peligros de los riesgos que enfrenta la Ciudad de East 
Palo Alto?

Sí

No

6) ¿Qué riesgos tienen más probabilidades de afectar a East Palo Alto?

Terremoto

Inundaciones

Sequía

Tsunami

Fuego

Tormenta de invierno

Cambio climático

Otro (especificar)
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7) ¿Asistiría a clases de educación públicas gratuita que se ocupan de la conciencia y la preparación de 
peligros si se ofrece a nivel local?

Sí

No

8) ¿Cuáles son las formas más efectivas para que usted pueda recibir información sobre la preparación 
para desastres? (marque todas las aplicables)

Página web

Boletín Electrónico

Taller público / Clase / Reunión

Medios Sociales (Facebook, Twitter, Nextdoor)

Otros

9) Información de contacto (opcional)

Nombre ________________

Apellido _________________

Email _____________________

Teléfono _____________________

Alerta SMC es un sistema de notificación de alertas utilizado para contactar a usted de inmediato en 
situaciones de urgencia o emergencia. Para inscribirse, por favor visite: http://www.smcalert.info/

Para recibir una copia de su encuesta completa por favor, introduzca su dirección de correo electrónico a 
continuación y enviarlo. Gracias.
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San Mateo County Hazard Mitigation Plan  
Linkage Procedure Information  

PROCEDURES FOR LINKING TO THE HAZARD MITIGATION 
PLAN  

Not all eligible local jurisdictions within San Mateo County are included in the San Mateo County Hazard 
Mitigation Plan. Some or all of these non-participating jurisdictions may choose to “link” to the Plan at 
some point to gain eligibility for programs under the federal Disaster Mitigation Act (DMA). The following 
“linkage” procedures define the requirements established by the Planning Team for dealing with an increase 
in the number of planning partners linked to this plan. No currently non-participating jurisdiction within 
the defined planning area is obligated to link to this plan. These jurisdictions can chose to do their own 
“complete” plan that addresses all required elements of Section 201.6 of Chapter 44 of the Code of Federal 
Regulations (44 CFR). 

INCREASING THE PARTNERSHIP THROUGH LINKAGE 
Eligible jurisdictions located in the planning area may link to this plan at any point during the plan’s 
performance period. It is expected that linking jurisdictions will complete the requirements outlined below 
and submit their completed template to the lead agency (San Mateo County Office of Emergency Services) 
for review within three months of beginning the linkage process: 

 The eligible jurisdiction requests a “Linkage Package” by contacting the Point of Contact 
(POC) for the plan: 

Brad Hartzell, Battalion Chief 
North County Fire Authority 
San Mateo County OES Fire Liaison 
Operations Bureau – Emergency Planning Division 
San Mateo County Office of Emergency Services 
400 County Center 
Redwood City, California 
(650) 302-0807 
bhartzell@smcgov.org 

 The POC will provide a linkage procedure package that includes linkage information and a 
linkage tool-kit: 

– Linkage Information 
 Procedures for linking to the regional hazard mitigation plan update 
 Planning partner’s expectations for linking jurisdictions 
 A sample “letter of intent” to link to the Regional Hazard Mitigation Plan 
 A copy of Section 201.6 of 44 CFR, which defines the federal requirements for a local 

hazard mitigation plan. 
– Linkage Tool-Kit 

 Copy of Volume 1 and 2 of the plan 
 A special purpose district or city template and instructions 
 A catalog of hazard mitigation alternatives 
 A sample resolution for plan adoption 
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 The new jurisdiction will be required to review both volumes of the Regional Hazard 
Mitigation Plan, which include the following key components for the planning area: 

– Goals and objectives 
– The planning area risk assessment 
– Comprehensive review of alternatives 
– Countywide initiatives 
– Plan implementation and maintenance procedures. 

 Once this review is complete, the jurisdiction will complete its specific annex using the 
template and instructions provided by the POC. 

 The development of the new jurisdiction’s annex must not be completed by one individual in 
isolation. The jurisdiction must develop, implement and describe a public involvement strategy 
and a methodology to identify and vet jurisdiction-specific actions. The original partnership 
was covered under a uniform public involvement strategy and a process to identify actions that 
covered the planning area described in Volume 1 and Volume 2 of this plan. Since new partners 
were not addressed by these strategies, they will have to initiate new strategies and describe 
them in their annex. For consistency, new partners are encouraged to develop and implement 
strategies similar to those described in this plan. 

 The public involvement strategy must ensure the public’s ability to participate in the plan 
development process. At a minimum, the new jurisdiction must solicit public opinion on hazard 
mitigation at the onset of the linkage process and hold one or more public meetings to present 
the draft jurisdiction-specific annex for comment at least two weeks prior to adoption by the 
governing body. The POC will have resources available to aid in the public involvement 
strategy, including: 

– The questionnaire utilized in the plan development 
– Presentations from public meeting workshops and the public comment period 
– Flyers and information cards that were distributed to the public 
– Press releases used throughout the planning process 
– The plan website. 

 The methodology to identify actions should include a comprehensive range of specific 
mitigation actions and projects being considered to reduce the effects of each hazard and a 
description of the process by which chosen actions were identified. As part of this process, 
linking jurisdictions should coordinate the selection of actions amongst the jurisdiction’s 
various departments. 

 Once their public involvement strategy and template are completed, the new jurisdiction will 
submit the completed package to the POC for a pre-adoption review to ensure conformance 
with the Regional plan format and linkage procedure requirements. 

 The POC will review for the following: 

– Documentation of public involvement and action plan development strategies 
– Conformance of template entries with guidelines outlined in instructions 
– Chosen initiatives are consistent with goals, objectives and mitigation catalog of the Hazard 

Mitigation Plan  
– A designated point of contact 

 Plans will be reviewed by the POC and submitted to California Office of Emergency Services 
(CalOES) for review and approval.  



San Mateo County Hazard Mitigation Plan  
 

3 
 

 CalOES will review plans for federal compliance. Non-compliant plans are returned to the lead 
agency for correction. Compliant plans are forwarded to FEMA for review with annotation as 
to the adoption status. 

 FEMA reviews the new jurisdiction’s plan in association with the approved plan to ensure 
DMA compliance. FEMA notifies the new jurisdiction of the results of review with copies to 
CalOES and the approved plan lead agency. 

 New jurisdiction corrects plan shortfalls (if necessary) and resubmits to CalOES through the 
approved plan lead agency. 

 For plans with no shortfalls from the FEMA review that have not been adopted, the new 
jurisdiction governing authority adopts the plan and forwards adoption resolution to FEMA 
with copies to lead agency and CalOES. 

 FEMA regional director notifies the new jurisdiction’s governing authority of the plan’s 
approval. 

The new jurisdiction plan is then included with the regional plan, and the new jurisdiction is committed to 
participate in the ongoing plan implementation and maintenance strategies. 
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PLANNING PARTNER EXPECTATIONS FOR LINKING 
JURISDICTIONS 

 

One of the goals of the multi-jurisdictional approach to hazard mitigation planning is to achieve compliance 
with the Disaster Mitigation Act (DMA) for all participating members in the planning effort. DMA 
compliance requires that participation be defined in order to maintain eligibility with respect to meeting the 
requirements that allow a jurisdiction or special purpose district to develop an annex to the base plan. To 
achieve compliance for all partners, the plan must clearly document how each planning partner that is 
seeking linkage to the plan participated in the plan’s development. Planning partners who participated in 
the 2016 process were provided written expectations at the onset of the planning process. These 
expectations are outlined in Appendix A of Volume 2 of the Plan. The planning partner expectations for 
jurisdictions who wish to link to the plan following the regional update process and final approval by FEMA 
are as follows: 

 Duration of Planning Process. It is expected that jurisdictions requesting linkage to the Plan 
will complete the requirements for linkage outlined in Appendix B of Volume 2, Procedures 
for Linking to the Regional Hazard Mitigation Plan Update, within 3 months of receiving the 
linkage package from the Point of Contact (POC). 

 Responsive and Timely Communication. Jurisdictions wishing to link to the Plan will 
complete a “Letter of Intent to Participate” that designates a lead point of contact for this effort. 
This designee will be listed as the hazard mitigation point of contact for the jurisdiction in the 
plan and will be expected to be responsive to communication from the POC and/or the Steering 
Committee. 

 Estimated Level of Effort. It is estimated that the total time commitment to meet these 
requirements will be approximately 40-60 hours over a 3 month period. This level of effort will 
differ depending on the choice of public involvement strategy, the need for interdepartmental 
coordination and the existence of additional internal requirements or processes. 

 Participate in the Process. Although the planning process for this update has concluded, 
linking jurisdictions are expected to show participation in the process by reviewing Volume 1 
and Volume 2 of the Plan, developing, implementing and documenting a public involvement 
strategy, implementing and describing a methodology for action item identification, and 
completing a jurisdictional annex using the templates and instructions provided by the POC. 
The jurisdictional annex is composed of several components including, but not limited to the 
following: 

– Public Involvement Strategy Description. Linking jurisdictions must provide 
documentation of the public involvement strategy utilized throughout the linkage process. 

– Capability Assessment. Linking jurisdictions will be asked to identify their capabilities. 
This assessment will look at the regulatory, technical, financial and floodplain management 
capabilities of each municipal partner. Special purpose districts will perform a different 
type of capability assessment. These capability assessments will require a review of 
existing plans, studies, ordinances and programs pertinent to each jurisdiction to identify 
policies or recommendations that  can complement the hazard mitigation initiatives 
selected (e.g., comprehensive plans, basin plans or hazard-specific plans). This step is 
important because increasing a jurisdiction’s capability is a viable mitigation action. 

– Action/Strategy Review. All previous planning partners or those with current, FEMA-
approved plans will be required to perform a review of the strategies from their respective 
prior action plan to: determine those that have been accomplished and how they were 
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accomplished; and why those that have not been accomplished were not completed. The 
planning team will be available to assist with this task. 

– Action Plan Development. Each planning partner must identify and prioritize an action 
plan that they will strive to implement to reduce the risks from hazards they have ranked 
that impact their jurisdiction. A description of the methodology for the development of 
actions items must be included in the jurisdiction’s annex. 

 Submit Annex for Review. Once the public involvement strategy and annex template is 
complete, the new jurisdiction will submit the completed package to the POC for a pre-adoption 
review to ensure conformance with the Regional plan format. Failure to comply with 
requirements outlined in the instructions provided or failure to submit information in a timely 
manner may result in delays in or disqualification from the linkage process. 

 Responsibility to Respond to Comments. If comments are received from the POC, Steering 
Committee, CalOES, or FEMA regarding pit falls of the submitted plan, it is the responsibility 
of the jurisdiction requesting linkage to complete changes and resubmit any necessary 
documentation to the appropriate organization. 

 Plan Adoption. The plan must be formally adopted by each jurisdiction requesting linkage to 
the Plan. The jurisdiction requesting linkage will forward copies of the adoption resolution to 
FEMA with copies provided to CalOES and the POC.  

 Continued Participation. After the jurisdiction has successfully linked to the plan, it is 
expected that the linking jurisdiction will continue to participate in the ongoing plan 
implementation and maintenance procedures outlined in Chapter 21 of Volume 1 of the Plan. 

 

Planning tools and instructions to aid in the compilation of this information will be provided to all 
committed planning partners in the linkage package provided by the POC.  

 

** Note**: Once this plan is completed, and FEMA approval has been determined for each partner, 
maintaining that eligibility will be dependent upon each partner implementing the plan 
implementation-maintenance protocol identified in the plan. 
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SAMPLE LETTER OF INTENT 
 
San Mateo County Hazard Mitigation Point of Contact 
Brad Hartzell, Battalion Chief 
North County Fire Authority 
San Mateo County OES Fire Liaison 
Operations Bureau – Emergency Planning Division 
San Mateo County Office of Emergency Services 
400 County Center 
Redwood City, California 
(650) 302-0807 
 
Via email at: bhartzell@smcgov.org 

 

Dear San Mateo County Planning Partnership, 

 

Please be advised that the ____________ (insert City or district name) is committed to linking to the 2016 
of the San Mateo County Hazard Mitigation Plan. As the ____________________ (title, e.g., Chief 
Administrative Official) for this jurisdiction, I certify that I will commit all necessary resources in order to 
meet Partnership expectations as outlined in the “Planning Partner Expectations for Linking Jurisdictions” 
document provided by the point of contact, in order to obtain Disaster Mitigation Act (DMA) compliance 
for our jurisdiction. 

Mr./Ms. ________________ will be our jurisdiction’s point of contact for this process and they can be 
reached at (insert: address, phone number and e-mail address). 

 

Sincerely, 

 

_______________________________ 
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CODE OF FEDERAL REGULATIONS TITLE 44 CHAPTER 1 
§201.6   LOCAL MITIGATION PLANS 

 

The local mitigation plan is the representation of the jurisdiction's commitment to reduce risks from 
natural hazards, serving as a guide for decision makers as they commit resources to reducing the effects of 
natural hazards. Local plans will also serve as the basis for the State to provide technical assistance and to 
prioritize project funding. 

 

(a) Plan requirements. 

(1) A local government must have a mitigation plan approved pursuant to this section in order to 
receive HMGP project grants. The Administrator may, at his discretion, require a local mitigation plan for 
the Repetitive Flood Claims Program. A local government must have a mitigation plan approved pursuant 
to this section in order to apply for and receive mitigation project grants under all other mitigation grant 
programs. 

 

(2) Plans prepared for the FMA program, described at part 79 of this chapter, need only address 
these requirements as they relate to flood hazards in order to be eligible for FMA project grants. However, 
these plans must be clearly identified as being flood mitigation plans, and they will not meet the eligibility 
criteria for other mitigation grant programs, unless flooding is the only natural hazard the jurisdiction faces. 

 

(3) Regional Administrator's may grant an exception to the plan requirement in extraordinary 
circumstances, such as in a small and impoverished community, when justification is provided. In these 
cases, a plan will be completed within 12 months of the award of the project grant. If a plan is not provided 
within this timeframe, the project grant will be terminated, and any costs incurred after notice of grant's 
termination will not be reimbursed by FEMA. 

 

(4) Multi-jurisdictional plans (e.g. watershed plans) may be accepted, as appropriate, as long as 
each jurisdiction has participated in the process and has officially adopted the plan. State-wide plans will 
not be accepted as multi-jurisdictional plans. 

 

(b) Planning process. An open public involvement process is essential to the development of an effective 
plan. In order to develop a more comprehensive approach to reducing the effects of natural disasters, the 
planning process shall include: 

 

(1) An opportunity for the public to comment on the plan during the drafting stage and prior to plan 
approval; 

 

(2) An opportunity for neighboring communities, local and regional agencies involved in hazard 
mitigation activities, and agencies that have the authority to regulate development, as well as businesses, 
academia and other private and non-profit interests to be involved in the planning process; and 
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(3) Review and incorporation, if appropriate, of existing plans, studies, reports, and technical 
information. 

 

(c) Plan content. The plan shall include the following: 

 

(1) Documentation of the planning process used to develop the plan, including how it was prepared, 
who was involved in the process, and how the public was involved. 

 

(2) A risk assessment that provides the factual basis for activities proposed in the strategy to reduce 
losses from identified hazards. Local risk assessments must provide sufficient information to enable the 
jurisdiction to identify and prioritize appropriate mitigation actions to reduce losses from identified hazards. 
The risk assessment shall include: 

 

(i) A description of the type, location, and extent of all natural hazards that can affect the 
jurisdiction. The plan shall include information on previous occurrences of hazard events and on the 
probability of future hazard events. 

 

(ii) A description of the jurisdiction's vulnerability to the hazards described in paragraph (c)(2)(i) 
of this section. This description shall include an overall summary of each hazard and its impact on the 
community. All plans approved after October 1, 2008 must also address NFIP insured structures that have 
been repetitively damaged by floods. The plan should describe vulnerability in terms of: 

 

(A) The types and numbers of existing and future buildings, infrastructure, and critical facilities 
located in the identified hazard areas; 

 

(B) An estimate of the potential dollar losses to vulnerable structures identified in paragraph 
(c)(2)(ii)(A) of this section and a description of the methodology used to prepare the estimate; 

 

(C) Providing a general description of land uses and development trends within the community so 
that mitigation options can be considered in future land use decisions. 

 

(iii) For multi-jurisdictional plans, the risk assessment section must assess each jurisdiction's risks 
where they vary from the risks facing the entire planning area. 

 

(3) A mitigation strategy that provides the jurisdiction's blueprint for reducing the potential losses 
identified in the risk assessment, based on existing authorities, policies, programs and resources, and its 
ability to expand on and improve these existing tools. This section shall include: 

 

(i) A description of mitigation goals to reduce or avoid long-term vulnerabilities to the identified 
hazards. 
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(ii) A section that identifies and analyzes a comprehensive range of specific mitigation actions and 
projects being considered to reduce the effects of each hazard, with particular emphasis on new and existing 
buildings and infrastructure. All plans approved by FEMA after October 1, 2008, must also address the 
jurisdiction's participation in the NFIP, and continued compliance with NFIP requirements, as appropriate. 

 

(iii) An action plan describing how the actions identified in paragraph (c)(3)(ii) of this section will 
be prioritized, implemented, and administered by the local jurisdiction. Prioritization shall include a special 
emphasis on the extent to which benefits are maximized according to a cost benefit review of the proposed 
projects and their associated costs. 

 

(iv) For multi-jurisdictional plans, there must be identifiable action items specific to the jurisdiction 
requesting FEMA approval or credit of the plan. 

 

(4) A plan maintenance process that includes: 

 

(i) A section describing the method and schedule of monitoring, evaluating, and updating the 
mitigation plan within a five-year cycle. 

 

(ii) A process by which local governments incorporate the requirements of the mitigation plan into 
other planning mechanisms such as comprehensive or capital improvement plans, when appropriate. 

 

(iii) Discussion on how the community will continue public participation in the plan maintenance 
process. 

 

(5) Documentation that the plan has been formally adopted by the governing body of the 
jurisdiction requesting approval of the plan (e.g., City Council, County Commissioner, Tribal Council). For 
multi-jurisdictional plans, each jurisdiction requesting approval of the plan must document that it has been 
formally adopted. 

 

(d) Plan review. (1) Plans must be submitted to the State Hazard Mitigation Officer (SHMO) for initial 
review and coordination. The State will then send the plan to the appropriate FEMA Regional Office for 
formal review and approval. Where the State point of contact for the FMA program is different from the 
SHMO, the SHMO will be responsible for coordinating the local plan reviews between the FMA point of 
contact and FEMA. 

 

(2) The Regional review will be completed within 45 days after receipt from the State, whenever 
possible. 
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(3) A local jurisdiction must review and revise its plan to reflect changes in development, progress 
in local mitigation efforts, and changes in priorities, and resubmit it for approval within 5 years in order to 
continue to be eligible for mitigation project grant funding. 

 

(4) Managing States that have been approved under the criteria established by FEMA pursuant to 
42 U.S.C. 5170c(c) will be delegated approval authority for local mitigation plans, and the review will be 
based on the criteria in this part. Managing States will review the plans within 45 days of receipt of the 
plans, whenever possible, and provide a copy of the approved plans to the Regional Office. 

 

[67 FR 8848, Feb. 26, 2002, as amended at 67 FR 61515, Oct. 1, 2002; 68 FR 61370, Oct. 28, 2003; 69 FR 
55096, Sept. 13, 2004; 72 FR 61748, Oct. 31, 2007 ; 74 FR 47482, Sept. 16, 2009] 

 
Source: Retrieved from the website of the U.S. Government Printing Office: Electronic Code of Federal Regulations 
on June 22, 2016. Data current as of June 22, 2016,  
http://www.ecfr.gov/cgi-bin/text-
idx?SID=ef2a7e742ff750d9cce5e0c42c39ed61&mc=true&node=se44.1.201_16&rgn=div8. 
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Municipal Jurisdiction Name 

Chapter 1. 
Municipal Jurisdiction Name 

1.1 Hazard Mitigation Plan Point of Contact 

Primary Point of Contact Alternate Point of Contact 
Name, Title 

Street Address 
City, State ZIP 

Telephone: xxx-xxx-xxxx 
e-mail Address: xxx@xxx.xxx 

Name, Title 
Street Address 
City, State ZIP 

Telephone: xxx-xxx-xxxx 
e-mail Address: xxx@xxx.xxx 

1.2 Jurisdiction Profile 
The following is a summary of key information about the jurisdiction and its history: 

Date of Incorporation— 
Current Population— 
Population Growth— 
Location and Description— 
Brief History— 
Climate— 
Governing Body Format— 
Development Trends—  

1.3 Capability Assessment 
An assessment of legal and regulatory capabilities is presented in Table 1-1. An assessment of fiscal capabilities is 
presented in Table 1-2. An assessment of administrative and technical capabilities is presented in Table 1-3. Information 
on National Flood Insurance Program (NFIP) compliance is presented in Table 1-4. Classifications under various 
community mitigation programs are presented in Table 1-5. An assessment of education and outreach capabilities is 
presented in Table 1-6.  

TABLE 1-1. LEGAL AND REGULATORY CAPABILITY 

Local 
Authority

Other 
Jurisdiction 

Authority 
State 

Mandated

Building Code    
Comment: 
Zoning Code    
Comment: 

Commented [GK1]: Please fill this out to the best of your 
abilities. If you are unsure about an answer, please highlight 
it or make a note. 
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Local 
Authority

Other 
Jurisdiction 

Authority 
State 

Mandated

Subdivisions    
Comment: 
Stormwater Management    
Comment: 
Post-Disaster Recovery    
Comment: 
Real Estate Disclosure    
Comment: 
Growth Management    
Comment: 
Site Plan Review    
Comment: 
Environmental Protection    
Comment: 
Flood Damage Prevention    
Comment: 
Emergency Management    
Comment: 
Climate Change    
Comment: 
Other    
Comment: 
General or Comprehensive Plan    
Is the plan equipped to provide linkage to this mitigation plan? 
Comment: 
Capital Improvement Plan    
What types of capital facilities does the plan address? 
How often is the plan updated? 
Comment: 
Floodplain or Watershed Plan    
Comment: 
Stormwater Plan     
Comment: 
Habitat Conservation Plan    
Comment: 
Economic Development Plan    
Comment: 
Shoreline Management Plan    
Comment: 
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Municipal Jurisdiction Name 

Local 
Authority

Other 
Jurisdiction 

Authority 
State 

Mandated

Community Wildfire Protection Plan    
Comment: 
Forest Management Plan    
Comment: 
Climate Action Plan    
Comment: 
Other    
Comment: 
Comprehensive Emergency Management Plan    
Comment: 
Threat & Hazard Identification & Risk Assessment    
Comment: 
Post-Disaster Recovery Plan    
Comment: 
Continuity of Operations Plan    
Comment: 
Public Health Plan    
Comment: 

TABLE 1-2. FISCAL CAPABILITY 

Financial Resources Accessible or Eligible to Use?

Community Development Block Grants Yes/No 
Capital Improvements Project Funding Yes/No 
Authority to Levy Taxes for Specific Purposes Yes/No 
User Fees for Water, Sewer, Gas or Electric Service Yes/No (if yes, please specify) 
Incur Debt through General Obligation Bonds Yes/No 
Incur Debt through Special Tax Bonds Yes/No 
Incur Debt through Private Activity Bonds Yes/No 
Withhold Public Expenditures in Hazard-Prone Areas Yes/No 
State-Sponsored Grant Programs  Yes/No (if yes, please specify) 
Development Impact Fees for Homebuyers or Developers  Yes/No 
Other Yes/No 
 

TABLE 1-3. ADMINISTRATIVE AND TECHNICAL CAPABILITY 

Staff/Personnel Resources Available? Department/Agency/Position

Planners or engineers with knowledge of land development 
and land management practices 

Yes/No Insert appropriate information 

Engineers or professionals trained in building or 
infrastructure construction practices 

Yes/No Insert appropriate information 

Commented [GK2]: An example would be withholding or 
restricting government spending for infrastructure in these 
area, such as an undeveloped floodplain. 

Commented [GK3]: An example would be an open space 
fund, or flood control district funds. 
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Staff/Personnel Resources Available? Department/Agency/Position

Planners or engineers with an understanding of natural 
hazards 

Yes/No Insert appropriate information 

Staff with training in benefit/cost analysis Yes/No Insert appropriate information 
Surveyors Yes/No Insert appropriate information 
Staff capable of making substantial damage estimates Yes/No Insert appropriate information 
Personnel skilled or trained in GIS applications Yes/No Insert appropriate information 
Scientist familiar with natural hazards in local area Yes/No Insert appropriate information 
Emergency manager Yes/No Insert appropriate information 
Grant writers Yes/No Insert appropriate information 

TABLE 1-4. NATIONAL FLOOD INSURANCE PROGRAM COMPLIANCE 

Criteria Response

When did the community enter the NFIP? Date  
When did the Flood Insurance Rate maps become effective?  Date  
What local department is responsible for floodplain management? Insert appropriate information 
Who is your floodplain administrator? (department/position) Insert appropriate information 

Is this a primary or auxiliary role? Primary/Auxiliary 
Are any certified floodplain managers on staff in your jurisdiction? Yes/No 
What is the date of adoption of your flood damage prevention ordinance? Insert appropriate information 

Does your floodplain management program meet or exceed minimum 
requirements? 

Meet/Exceed 

If so, in what ways? Please specify 
When was the most recent Community Assistance Visit or Community Assistance 
Contact? 

Insert appropriate information 

Does your jurisdiction have any outstanding NFIP compliance violations that need to 
be addressed?  

Yes/No 

If so, please state what they are. Insert appropriate information 
Do your flood hazard maps adequately address the flood risk within your 
jurisdiction? 

Yes/No 

If no, please state why. Insert appropriate information 
Does your floodplain management staff need any assistance or training to support 
its floodplain management program?  

Yes/No 

If so, what type of assistance/training is needed? Insert appropriate information 
Does your jurisdiction participate in the Community Rating System (CRS)?  Yes/No 

If so, is your jurisdiction seeking to improve its CRS Classification? Yes/No 
If not, is your jurisdiction interested in joining the CRS program? Yes/No 

How many Flood Insurance policies are in force in your jurisdiction?  Number  
What is the insurance in force? $  
What is the premium in force? $  

How many total loss claims have been filed in your jurisdiction? Number 
How many claims were closed without payment/are still open? Number 
What were the total payments for losses? $  

 

Commented [GK4]: Your Flood Damage Prevention 
Ordinance should list the Floodplain Administrator. 

Commented [GK5]: An example would be increased 
freeboard and/or cumulative substantial damage. 
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TABLE 1-5. COMMUNITY CLASSIFICATIONS  

Participating? Classification Date Classified

Community Rating System Yes/No _______ Date 
Building Code Effectiveness Grading Schedule Yes/No _______ Date 
Public Protection Yes/No _______ Date 
Storm Ready Yes/No _______ Date 
Firewise Yes/No _______ Date 
 

TABLE 1-6. EDUCATION AND OUTREACH  

Criteria Response

Do you have a Public Information Officer or Communications Office? Yes/No (if yes, please specify) 
Do you have personnel skilled or trained in website development? Yes/No (if yes, please specify) 
Do you have hazard mitigation information available on your website? Yes/No 

If yes, please briefly describe. Insert appropriate information 
Do you utilize social media for hazard mitigation education and 
outreach? 

Yes/No 

If yes, please briefly describe. Insert appropriate information 
Do you have any citizen boards or commissions that address issues 
related to hazard mitigation? 

Yes/No 

If yes, please briefly specify. Insert appropriate information 
Do you have any other programs already in place that could be used to 
communicate hazard-related information? 

Yes/No 

If yes, please briefly describe. Insert appropriate information 
Do you have any established warning systems for hazard events? Yes/No 

If yes, please briefly describe. Insert appropriate information 

1.4 Integration with Other Planning Initiatives 
The following describe the jurisdiction’s process for integrating the hazard mitigation plan into local planning 
mechanisms. 

1.4.1 Existing Integration 
The following plans and programs currently integrate the goals, risk assessment and/or recommendations of the hazard 
mitigation plan: 

Name of plan or program—Brief description of how the plan/program is integrated with the hazard 
mitigation plan 
Name of plan or program—Brief description of how the plan/program is integrated with the hazard 
mitigation plan 
Name of plan or program—Brief description of how the plan/program is integrated with the hazard 
mitigation plan 
Name of plan or program—Brief description of how the plan/program is integrated with the hazard 
mitigation plan 
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1.4.2 Opportunities for Future Integration 
The following plans and programs do not currently integrate the goals, risk assessment and/or recommendations of the 
hazard mitigation plan, but provide an opportunity for future integration: 

Name of plan or program—Brief description of how the plan/program can be integrated with the hazard 
mitigation plan 
Name of plan or program— Brief description of how the plan/program can be integrated with the hazard 
mitigation plan 
Name of plan or program— Brief description of how the plan/program can be integrated with the hazard 
mitigation plan 
Name of plan or program— Brief description of how the plan/program can be integrated with the hazard 
mitigation plan 

1.5 Jurisdiction-Specific Natural Hazard Event History 
Table 1-6 lists all past occurrences of natural hazards within the jurisdiction.  

TABLE 1-6. NATURAL HAZARD EVENTS 

Type of Event FEMA Disaster # (if applicable) Date
Preliminary Damage 

Assessment

Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 

1.6 Jurisdiction-Specific Vulnerabilities 
Repetitive loss records are as follows: 

Number of FEMA-identified Repetitive-Loss Properties: XX– Tetra Tech will provide 
Number of FEMA-identified Severe-Repetitive-Loss Properties: XX– Tetra Tech will provide 
Number of Repetitive-Loss Properties or Severe-Repetitive-Loss Properties that have been mitigated: XX– 
Tetra Tech will provide 
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Other noted vulnerabilities include: 

Insert as appropriate. 

1.7 Hazard Risk Ranking 
Table 1-7 presents the ranking of the hazards of concern.  

TABLE 1-7. HAZARD RISK RANKING 

Rank Hazard Type Risk Rating Score (Probability x Impact) Category

1 Insert hazard type _______ High/Medium/Low 
2 Insert hazard type _______ High/Medium/Low 
3 Insert hazard type _______ High/Medium/Low 
4 Insert hazard type _______ High/Medium/Low 
5 Insert hazard type _______ High/Medium/Low 
6 Insert hazard type _______ High/Medium/Low 
7 Insert hazard type _______ High/Medium/Low 
8 Insert hazard type _______ High/Medium/Low 

1.8 Hazard Mitigation Action Plan and Evaluation of Recommended 
Actions 

Table 1-8 lists the actions that make up the Municipal Jurisdiction Name hazard mitigation action plan. Table 1-9 
identifies the priority for each action. Table 1-10 summarizes the mitigation actions by hazard of concern and the six 
mitigation types. 

TABLE 1-8. HAZARD MITIGATION ACTION PLAN MATRIX 

Applies to 
new or 
existing 
assets

Hazards 
Mitigated

Objectives 
Met Lead Agency

Estimated 
Cost

Sources of 
Funding Timeline 

Action #—Description 
       
Action #—Description 
       
Action #—Description 
       
Action #—Description 
       
Action #—Description 
       
Action #—Description 
       
Action #—Description 
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Applies to 
new or 
existing 
assets

Hazards 
Mitigated

Objectives 
Met Lead Agency

Estimated 
Cost

Sources of 
Funding Timeline 

       
Action #—Description 
       
Action #—Description 
       
Action #—Description 
       
Action #—Description 
       
 

TABLE 1-9. MITIGATION STRATEGY PRIORITY SCHEDULE 

Action 
#

# of 
Objectives 

Met Benefits Costs

Do 
Benefits 
Equal or 
Exceed 
Costs?

Is Project 
Grant-

Eligible?

Can Project 
Be Funded 

Under 
Existing 

Programs/ 
Budgets?

Implementation 
Prioritya

Grant 
Prioritya

         
         
         
         
         
         
         
         
         
         
         

a. See the introduction to this volume for explanation of priorities. 

TABLE 1-10. ANALYSIS OF MITIGATION ACTIONS 

Hazard Type

Action Addressing Hazard, by Mitigation Typea

1. 
Prevention

2. Property 
Protection 

3. Public 
Education 

and 
Awareness

4. Natural 
Resource 
Protection 

5. Emergency 
Services

6. 
Structural 
Projects
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Municipal Jurisdiction Name 

Hazard Type

Action Addressing Hazard, by Mitigation Typea

1. 
Prevention

2. Property 
Protection 

3. Public 
Education 

and 
Awareness

4. Natural 
Resource 
Protection 

5. Emergency 
Services

6. 
Structural 
Projects

       
       
       
       
       
       

a. See the introduction to this volume for explanation of mitigation types. 

1.9 Future Needs to Better Understand Risk/Vulnerability 
Insert text, if any; otherwise, delete section 

1.10 Additional Comments 
Insert text, if any; otherwise, delete section 
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Instructions for Completing Special District Annex Template 
The jurisdictional annex templates for the 2016 San 
Mateo County Hazard Mitigation Plan will be 
completed in three phases. This document provides 
instructions for completing all phases of the 
template for municipalities. 

If your jurisdiction completed and submitted Phase 
1 and Phase 2, Phase 3 has been added to the end of 
your annex to date. Any planning team comments, 
questions or suggestions have been included as blue 
highlighted notes and/or comments. Any yellow highlights indicate areas where missing information should be filled in. 
Phase 3 instructions begin on page 5.  

Any questions on completing the template should be directed to: 

ADD CONTACT INFORMATION

PHASE 1 INSTRUCTIONS 

Chapter Title 
In the chapter title at the top of Page 1, 
type in the complete official name of your 
municipality (City of Pleasantville, West 
County, etc.). Please do not change the 
chapter number. Revise only the 
jurisdiction name. 

Hazard Mitigation Plan 
Point of Contact 

Please provide the name, title, mailing 
address, telephone number, and e-mail 
address for the primary point of contact for your jurisdiction. This should be the person responsible for monitoring, 
evaluating and updating the annex for your jurisdiction. This person should also be the principle liaison between your 
jurisdiction and the Steering Committee overseeing development of this plan. 

In addition, designate an alternate point of contact. This would be a person to contact should the primary point of 
contact be unavailable or no longer employed by the jurisdiction. 

MUNICIPALITY ANNEX: 

This document provides instructions for completing all phases of 
the jurisdictional annex template for municipalities. Templates 

should be completed by <DATE>. 

Associated Document: 

Phase3_MunicipalAnnexTemplate 

Jurisdictional Annex Tool Kit 

A NOTE ABOUT FORMATTING: 

The template for the annex is a Microsoft Word document in a format that will 
be used in the final plan. Partners are asked to use this template so that a 

uniform product will be completed for each partner. Partners who do not have 
Microsoft Word capability may prepare the document in other formats, and 

the planning team will convert it to the Word format. 

Content should be entered within the yellow, highlighted text that is currently 
in the template, rather than creating text in another document and pasting it 

into the template. Text from another source will alter the style and formatting 
of the document. 

 The numbering in the document will be updated when completed annexes are 
combined into the final document. Please do not adjust any of this numbering. 
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Note: Both of these contacts should match the contacts that were designated in your jurisdiction’s letter of intent to 
participate in this planning process. If you have changed the primary or secondary contact, please let the planning team 
know by inserting a comment into the document. 

Jurisdicti on Profile 
Provide information specific to your jurisdiction as indicated, in a style similar to the example provided in the box below. 
This should be information that will not be provided in the overall mitigation plan document. For population data, use 
the most current population figure for your jurisdiction based on an official means of tracking (e.g., the U.S. Census or 
state office of financial management). 

EXAMPLE JURISDICTION PROFILE: 

Date of Incorporation—1858 
Current Population—17,289 as of July 2014 (2014 Department of Finance estimates) 
Population Growth—Based on the data tracked by the state Department of Finance, Smithburg has 
experienced a relatively flat rate of growth. The overall population has increased only 3.4% since 2010 and 
growth averaged 0.74% per year from 2000 to 2014. 
Location and Description—The City of Smithburg is on the Pacific coast, 760 miles north of Los Angeles 
and 275 miles north of San Francisco. The nearest seaport is Eureka, five miles south on Humboldt Bay. 
Smithburg is the home of Smithburg State University and is situated between the communities of Murphy 
to the north and Blue Lake to the east. It sits at the intersection of US Highway 101 and State Route 299. 
Brief History—The Smithburg area was settled during the gold rush in the 1850s as a supply center for 
miners. As the gold rush died down, timber and fishing became the area’s major economic resource. 
Smithburg was incorporated in 1858 and by 1913 the Smithburg Teachers College, a predecessor to 
today’s Smithburg State University was founded. Recently, the presence of the college has come to shape 
Smithburg’s population into a young, liberal, and educated crowd. In 1981 Smithburg developed the 
Smithburg Marsh and Wildlife sanctuary, an environmentally friendly sewage treatment enhancement 
system. 
Climate—Smithburg’s weather is typical of the Northern California coast, with mild summers and cool, 
wet winters. It rarely freezes in the winter and it is rarely hot in the summer. Annual average rainfall is 
over 40 inches, with 80% of that falling from November through April. The average year-round 
temperature is 59ºF. Humidity averages 72 to 87 percent. Prevailing winds are from the north, and 
average 5 mph. 
Governing Body Format—The City of Smithburg is governed by a five-member city council. The City 
consists of six departments: Finance, Environmental Services, Community Development, Public Works, 
Police and the City Manager’s Office. The City has 13 committees, commissions and task forces, which 
report to the City Council. The City Council assumes responsibility for the adoption of this plan; the City 
Manager will oversee its implementation. 
Development Trends—Anticipated development levels for Smithburg are low to moderate, consisting 
primarily of residential development. The majority of recent development has been infill. Residentially, 
there has been a focus on affordable housing and a push for more secondary mother-in-law units on 
properties. The City of Smithburg adopted its general plan in July 2000. The plan focuses on issues of the 
greatest concern to the community. City actions, such as those relating to land use allocations, 
annexations, zoning, subdivision and design review, redevelopment, and capital improvements, must be 
consistent with the plan. Future growth and development in the City will be managed as identified in the 
general plan. 
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PHASE 2 INSTRUCTIONS 

Capability Assessment 
Please note that it is unlikely that you will be able to complete all sections of this phase on your own. You will likely 
need to reach out to other departments within your local government such as planning, finance, public works, etc.
When reaching out to these individuals, you may want to provide them with a little background information about 
this planning process as you will certainly want some input/feedback during phase 3 of your annex development –
selecting mitigation actions. 

Legal and Regulatory Capability 
Describe the legal authorities available to your jurisdiction and/or enabling legislation at the state level affecting 
planning and land management tools that can support hazard mitigation actions. In the table titled “Legal and 
Regulatory Capability,” indicate “Yes” or “No” for each listed code, ordinance, requirement or planning document in 
each of the following columns: 

Local Authority—Enter “Yes” if your jurisdiction has prepared or adopted the identified item; otherwise, 
enter “No.” If yes, then enter the code, ordinance number, or plan name and its date of adoption in the 
comments column. 
Other Jurisdiction Authority—Enter “Yes” if there are any regulations that may impact your action that are 
enforced or administered by another agency (e.g., a state agency or special district) or if you know that there 
are any state or federal regulations or laws that would prohibit local implementation of the identified item; 
otherwise, enter “No.” Note - If you answer yes, please indicate the other agency in the comments. 
State Mandated—Enter “Yes” if state laws or other requirements enable or require the listed item to be 
implemented at the local level; otherwise, enter “No.” 
Comments—Enter the code number and adoption date for any local code indicated as being in place; provide 
other comments as appropriate to describe capabilities for each entry. 
For the categories “General or Comprehensive Plan” and “Capital Improvement Plan,” answer the specific 
questions shown, in addition to completing the four columns indicating level of capability. 

Fiscal Capability 
Identify what financial resources (other than the Hazard Mitigation Grant Program and the Pre-Disaster Mitigation 
Grant Program) are available to your jurisdiction for implementing mitigation actions. 

Complete the table titled “Fiscal Capability” by indicating whether each of the listed financial resources is accessible to 
your jurisdiction. Enter “Yes” if the resource is fully accessible to your jurisdiction. Enter “No” if there are limitations or 
prerequisites that may hinder your eligibility for this resource. 

Please note that some helpful comments are included in the template document. 
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Administrative and Technical Capability 
This section requires you to take inventory of the staff/personnel resources available to your jurisdiction to help with 
hazard mitigation planning and implementation of specific mitigation actions. 

Complete the table titled “Administrative and Technical Capability” by indicating whether your jurisdiction has access 
to each of the listed personnel resources. Enter “Yes” or “No” in the column labeled “Available?”. If yes, then enter the 
department and position title in the right-hand column. 

Please note that if you have contract support staff with these capabilities you can still answer “Yes.” Please just indicate 
contract support in the department column. 

National Flood Insurance Program Compliance 
Identify your jurisdiction’s capabilities in terms of complying with the requirements of the National Flood Insurance 
Program. 

Complete the table titled “National Flood Insurance Program Compliance” by indicating your jurisdiction’s capabilities 
related to each question in the table. 

Please note that some helpful comments are included in the template document. 

Classification in Hazard Mitigation Programs 
Complete the table titled “Community Classifications” to indicate your jurisdiction’s participation in various national 
programs related to natural hazard mitigation. For each program enter “Yes” or “No” in the second column to indicate 
whether your jurisdiction participates. If yes, then enter the classification that your jurisdiction has earned under the 
program in the third column and the date on which that classification was issued in the fourth column; enter “N/A” in 
these columns if your jurisdiction is not participating. 

Please note that some helpful comments are included in the template document. 

Education and Outreach Capabilities 
Complete the table titled “Education and Outreach” to indicate your jurisdiction’s capabilities and existing efforts 
regarding natural hazard mitigation education and outreach. 

Integration with Other Planning Initiatives 
After reviewing the plans, programs and ordinances identified in the above capability assessment tables, please identify 
those plans and programs where the goals and recommendations of the hazard mitigation plan have already been 
integrated and those plans and programs that offer opportunities for future integration. It is important to describe the 
process by which these plans and programs are or will be integrated. Generally speaking, FEMA recommends 
integration through 

Integrating plan goals with community objectives (e.g. incorporating goals for risk reduction and safety into 
the policies of other plans) 
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Using the risk assessment to inform plans and policies (e.g. incorporation into land use plans and site plan 
review) 
Implementing mitigation actions through existing mechanisms (e.g. including mitigation projects in the 
capital improvement plan) 
Thinking about mitigation pre- and post-disaster (e.g. building recovery planning on existing mitigation plans 
and goals). 

PHASE 3 INSTRUCTIONS 

Jurisdiction-Specific Natural Hazard Event History 
Chronological List of Hazard Events 
In the table titled “Natural Hazard Events,” list in chronological order (most recent first) any natural hazard event that 
has caused damage to your jurisdiction. Include the date of the event and the estimated dollar amount of damage it 
caused. You are welcome to include any events, but special attention should be made to include major storms and 
federally declared disasters. Please refer to the SHELDUS data and Federal Disaster Declarations included in the tool 
kit, and the summary of natural hazard events within risk assessment of the overall hazard mitigation plan. Potential 
sources of damage information include: 

Preliminary damage estimates your jurisdiction filed with the county or state 
Insurance claims data 
Newspaper archives 
Other plans/documents that deal with emergency management (safety element of a comprehensive plan, 
emergency response plan, etc.) 
Resident input. 

If you do not have estimates for dollars of damage caused, please list “Not Available” in the appropriate column or 
simply list a brief description of the damages. Please note that tracking such damages, is a valid and useful mitigation 
action if your jurisdiction does not currently track such information.  

Jurisdiction-Specific Noted Vulnerabilities 
Repetitive Loss Properties 
A repetitive loss property is any property for which FEMA has paid two or more flood insurance claims in excess of 
$1,000 in any rolling 10-year period since 1978. In the space provided, Tetra Tech will insert the following information 
based on data provided by FEMA: 

The number of any FEMA-identified repetitive-loss properties in your jurisdiction. 
The number of any FEMA-identified severe-repetitive-loss properties in your jurisdiction. 
The number (if any) of repetitive-loss or severe-repetitive-loss properties in your jurisdiction that have been 
mitigated. Mitigated for this exercise means that flood protection has been provided to the structure. 
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Other Vulnerabilities 
Please list any noted vulnerabilities in your jurisdiction related to hazard mitigation. This may include things such as the 
following: 

An urban drainage issue that results in localized flooding every time it rains. 
An area of the community that frequently loses power due to a lack of tree maintenance. 
A critical facility, such as a police station, that is not equipped with a generator. 
A neighborhood that has the potential to have ingress and egress cut off as the result of a hazard event, such 
as a flood or earthquake (e.g. bridge only access). 
Substantial number of buildings in one area of the community are unreinforced masonry. 
An area along the river is eroding and threatening public and/or private property. 

Hazard Risk Ranking 
The risk ranking performed for the overall planning area is presented in the risk assessment section of the overall hazard 
mitigation plan. However, each jurisdiction has differing degrees of risk exposure and vulnerability and therefore needs 
to rank risk for its own area, using the same methodology as used for the overall planning area. The risk-ranking exercise 
assesses two variables for each hazard: its probability of occurrence; and its potential impact on people, property and 
the economy. The instructions below describe the methodology for how these rankings were derived. 

Please note that Tetra Tech will complete and distribute the hazard risk ranking results for each jurisdiction. 
Jurisdictions will simply need to review the risk ranking and transfer the results into the template. This information 
will be distributed at a later date. 

Complete Risk Ranking in Template 
Review the hazard risk ranking information that Tetra Tech has provided and complete the table titled “Hazard Risk 
Ranking” in your template. The hazard with the highest risk rating should be listed at the top of table titled “Hazard Risk 
Ranking” in your template and given a rank of 1; the hazard with the second highest rating should be listed second with 
a rank of 2; and so on. Two hazards with equal risk ratings should be given the same rank. After completing this, review 
the distribution of hazard scores and determine “High,” Medium,” and “Low” assignments for each hazard of concern. 
It is important to note, that this should be determined by the range of scores rather than assigning a certain number of 
hazards to each category. 

It is also important to note that this exercise should not override your subjective assessment of relative risk based on 
your knowledge of the history of natural hazard events in your jurisdiction. If this risk ranking exercise generates results 
other that what you know based on substantiated data and documentation, you may alter the ranking based on this 
knowledge. If this is the case, please note this fact in your template. Remember, one of the purposes of this exercise is 
to support the selection and prioritization of actions in your plan. If you identify an action with a high priority that 
mitigates the risk of a hazard you have ranked low, that project may not be competitive in the grant arena. 

Risk Ranking Methodology 
The information that follows was completed for each jurisdiction using the Risk Ranking Worksheet and Loss Estimate 
Matrix developed by Tetra Tech. This information will be distributed to the planning partnership at a later date. 
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Note: When reviewing the risk ranking results, it is important to remember that this exercise is about categorizing 
hazards into broad levels of risk (e.g. high, medium, low). It is not an exercise in precision.  

Determine Probability of Occurrence for Each Hazard
A probability factor is assigned based on how often a hazard is likely to occur. The probability of occurrence of a hazard 
event is generally based on past hazard events in an area, although some weight can be given to expected future 
probability of occurrence based on established return intervals. For example, if your jurisdiction has experienced two 
damaging floods in the last 25 years, the probability of occurrence is high for flooding and scores a 3 under this category. 
If your jurisdiction has experienced no damage from landslides in the last 100 years, your probability of occurrence for 
landslide is low, and scores a 1 under this category. 

In Table 1, list the probability of occurrence for each hazard as it pertains to your jurisdiction. Simply write, “High,” 
“Medium,” “Low,” or “None” in the grey column in Table 1: 

High—Hazard event is likely to occur within 25 years (Probability Factor = 3) 
Medium—Hazard event is likely to occur within 100 years (Probability Factor = 2) 
Low—Hazard event is not likely to occur within 100 years (Probability Factor = 1) 
None—If there is no exposure to a hazard, there is no probability of occurrence (Probability Factor = 0) 

Determine Potential Impacts of Each Hazard 
The impact of each hazard are divided into three categories: impacts on people, impacts on property, and impacts on 
the economy. These categories are also assigned weighted values. Impact on people was assigned a weighting factor 
of 3, impact on property was assigned a weighting factor of 2 and impact on the economy was assigned a weighting 
factor of 1. 

Impact factors for each category (people, property, economy) are described below: 

People—Values are assigned based on the percentage of the total population exposed to the hazard event. 
The degree of impact on individuals will vary and is not measurable, so the calculation assumes for simplicity 
and consistency that all people exposed to a hazard because they live in a hazard zone will be equally 
impacted when a hazard event occurs. Impact factors were assigned as follows: 

o High—25 percent or more of the population is exposed to a hazard (Impact Factor = 3) 
o Medium—10 percent to 24 percent of the population is exposed to a hazard (Impact Factor = 2) 
o Low—9 percent or less of the population is exposed to the hazard (Impact Factor = 1) 
o No impact—None of the population is exposed to a hazard (Impact Factor = 0) 

Property—Values are assigned based on the percentage of the total property value exposed to the hazard 
event: 

o High—25 percent or more of the total replacement value is exposed to a hazard (Impact Factor = 3) 
o Medium—10 percent to 24 percent of the total replacement value is exposed to a hazard (Impact 

Factor = 2) 
o Low—9 percent or less of the total replacement value is exposed to the hazard (Impact Factor = 1) 
o No impact—None of the total replacement value is exposed to a hazard (Impact Factor = 0) 
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Economy—Values were assigned based on the percentage of the total property value vulnerable to the 
hazard event. Values represent estimates of the loss from a major event of each hazard in comparison to the 
total replacement value of the property exposed to the hazard. For some hazards, such as wildfire and 
landslide, vulnerability may be considered to be the same or a portion of exposure due to the lack of loss 
estimation tools specific to those hazards.  

o High—Estimated loss from the hazard is 10 percent or more of the total replacement value (Impact 
Factor = 3) 

o Medium—Estimated loss from the hazard is 5 percent to 9 percent of the total replacement value 
(Impact Factor = 2) 

o Low—Estimated loss from the hazard is 4 percent or less of the total replacement value (Impact 
Factor = 1) 

o No impact—No loss is estimated from the hazard (Impact Factor = 0). 

The following sections provide information on completing the risk ranking for your jurisdiction. 

Impacts on People 
The percent of the total population exposed to each hazard of concern with a defined extent and location (e.g. 
floodplain) can be found in the loss estimate matrix in the green highlighted column. For those hazards that do not 
have a defined extent and location (e.g. severe weather) the entire population is generally considered to be exposed. 
For the drought hazard, it is common for jurisdictions to list “low” or “none,” because all people in the planning area 
would be exposed to drought, but impacts to the health and safety of individuals are expected to be minimal. 

In the grey column in Table 2, please list the percentage of the total population exposed (e.g. 4.5 or 100). Remember, 
when you are estimating, the range limits are more important than the actual number (i.e. more than 25, between 25 
and 10, and less than 10). 

Impacts on Property 
The percent of the total value exposed to each hazard of concern with a defined extent and location (e.g. floodplain) 
can be found in the loss estimate matrix in the blue highlighted column. For those hazards that do not have a defined 
extent and location (e.g. severe weather) the entire building stock is generally considered to be exposed. For the 
drought hazard, it is common for jurisdictions to list “low” or “none,” because all structures in the planning area would 
be exposed to drought, but impacts to structures are expected to be minimal. 

In the grey column in Table 4, please list the percentage of the total value exposed (e.g. 4.5 or 100). Remember, when 
you are estimating, the range limits are more important than the actual number (i.e. more than 25, between 25 and 
10, and less than 10). 

Impacts on the Economy 
The loss estimates for each hazard of concern that was modeled (i.e. dam failure, flood, earthquake) can be found in 
the loss estimate matrix in the purple highlighted column. For those hazards that have a defined extent and location, 
but do not have modelled loss results, loss estimates can be the same as exposure or a portion thereof. For example, a 
large percentage of the building stock may be exposed to landslide or wildfire risk, but it would not be expected that 
one event that resulted in loss to all exposed structures would occur. For those hazards that do not have a defined 
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extent and location (e.g. severe weather) the entire building stock 
is generally considered to be exposed, but impacts are generally 
considered to be “low.” 

In the grey column in Table 6, please list the percentage of the 
total value loss (e.g. 4.5 or 10). Remember, when you are 
estimating, the range limits are more important than the actual 
number (i.e. more than 10, between 10 and 5, and less than 5). 

Determine Risk Rating for Each Hazard 
A risk rating for each hazard is determined by multiplying the 
assigned probability factor by the sum of the weighted impact 
factors for people, property and the economy: 

Risk Rating = Probability Factor x Weighted Impact 
Factor {people + property + economy} 

The risk ranking results will be automatically tabulated for you for 
each hazard of concern in Table 7.  

Hazard Mitigation Action Plan 
Action Plan Matrix 
Identify the actions your jurisdiction would like to pursue with this plan. Refer to the mitigation catalog for mitigation 
options you might want to consider. Be sure to consider the following factors in your selection of actions: 

Select actions that are consistent with the overall purpose, goals, and objectives of the hazard mitigation 
plan. 
Identify projects where benefits exceed costs. 
Include any project that your jurisdiction has committed to pursuing regardless of grant eligibility. 
Know what is and is not grant-eligible under the HMGP and PDM (see fact sheet provided). Listing HMGP or 
PDM as a potential funding source for an ineligible project will be a red flag when this plan goes through 
review. If you have projects that are not HMGP or PDM grant eligible, but do mitigate part or all of the hazard 
and may be eligible for other grant programs sponsored by other agencies, include them in this section. 
You should identify at least one action for your highest ranked risk, but hazard-specific projects for every 
hazard are not required. If you have not identified an earthquake related project, and an earthquake occurs 
that causes damage in your jurisdiction, you are not discounted from HMGP project grant eligibility. 

Recommended Actions 
We recommend that the following actions be included in every planning partners’ annex. The specifics of these actions 
should be adjusted as needed for the particulars of each community. 

Where appropriate, support retro-fitting, purchase or relocation of structures located in high hazard areas 
and prioritize those structures that have experienced repetitive losses. 

WORDING YOUR ACTION DESCRIPTIONS: 

Descriptions of your actions need not provide great 
detail. That will come when you apply for a project 
grant. Provide enough information to identify the 

project’s scope and impact. The following are typical 
descriptions for an action plan action: 

Action 1—Address repetitive-loss 
properties. Through targeted 
mitigation, acquire, relocate or retrofit 
the five repetitive loss structures in 
the County as funding opportunities 
become available. 
Action 2—Perform a non-structural, 
seismic retrofit of City Hall. 
Action 3—Acquire floodplain property 
in the Smith subdivision. 
Action 4—Enhance the County flood 
warning capability by joining the 
NOAA "Storm Ready" program. 
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Integrate the hazard mitigation plan into other plans, ordinances and programs that dictate land use 
decisions within the community. 
Develop and implement a program to capture perishable data after significant events (e.g. high water marks, 
preliminary damage estimates, damage photos) to support future mitigation efforts including the 
implementation and maintenance of the hazard mitigation plan. 
Support the County-wide initiatives identified in Volume I of the hazard mitigation plan. 
Actively participate in the plan maintenance protocols outlined in Volume I of the hazard mitigation plan. 
Continue to maintain good standing and compliance under the National Flood Insurance Program (NFIP). This 
will be accomplished through the implementation of floodplain management programs that will, at a 
minimum, meet the requirements of the NFIP: 

o Enforcement of the flood damage prevention ordinance 
o Participate in floodplain identification and mapping updates 
o Provide public assistance/information on floodplain requirements and impacts. 

Work with building officials to identify ways to improve the jurisdictions’ BCEGS classification. 
Consider the development of a post-disaster recovery plan and a debris management plan. 
Consider participation in programs such as Firewise, StormReady and the Community Rating System. 

Complete the Table 
Complete the table titled “Hazard Mitigation Action Plan 
Matrix” for all the actions you have identified:  

Enter the action number and description . 
Indicate whether the action mitigates hazards for new 
or existing assets. 
Identify the specific hazards the action will mitigate. 
Identify by number the mitigation plan objectives that 
the action addresses (see Tool Kit).  
Indicate who will be the lead in administering the 
project. This will most likely be a department within 
your jurisdiction (e.g. planning or public works). If you 
wish to indicate more than one department, please 
ensure that it is clear who the lead agency will be (i.e 
note with an *) 
Enter an estimated cost in dollars if known; 
otherwise, enter “High,” “Medium” or “Low” as 
determined for the prioritization process described in 
the following section. 
Identify funding sources for the project. If it is a grant, 
include the funding sources for the cost share. Refer to your fiscal capability assessment to identify possible 
sources of funding. 

ACTION ITEM NUMBERING: 

Please use the following action item numbering 
conventions: 

Atherton: AT-1 
Belmont: BM-1 
Brisbane: BB-1 
Burlingame: BG-1 
Colma: CO-1 
Daly City: DC-1 
East Palo Alto: EPA-1 
Half Moon Bay: HMB-1 
Hillsborough: HB-1 
Menlo Park: MP-1 
Millbrae: MB-1 
Pacifica: PA-1 
Portola Valley: PV-1 
Redwood City: RC-1 
San Bruno: SB-1 
San Carlos: SC-1 
San Mateo (County): CSM-1 
South San Francisco: SSF-1 
Woodside: WS-1 
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Indicate the time line as “short term” (1 to 5 years) or “long term” (5 years or greater) or on-going (a 
continual program) 
Please see the table below for an example for the recommended initiatives above: 

EXAMPLE ACTION PLAN MATRIX

Applies to 
new or 

existing 
assets

Hazards 
Mitigated

Objectives 
Met Lead Agency

Estimated 
Cost

Sources of 
Funding Timeline 

EX-1—Where appropriate, support retro-fitting, purchase or relocation of structures located in high hazard areas and 
prioritize those structures that have experienced repetitive losses. 
Existing All Hazards 4, 5, 7, 9, 10  Planning High HMGP, PDM, FMA, 

CDBG-DR 
Short-term 

EX-2—Integrate the hazard mitigation plan into other plans, ordinances and programs that dictate land use decisions 
within the community. 
New and 
Existing 

All Hazards 2, 4,  Planning Low Staff Time, General 
Funds 

On-going 

EX-3—Develop and implement a program to capture perishable data after significant events (e.g. high water marks, 
preliminary damage estimates, damage photos) to support future mitigation efforts including the implementation and 
maintenance of the hazard mitigation plan. 
Existing All Hazards 1, 2, 4, 12 Emergency 

Management 
Medium Staff Time, General 

Funds 
Short-term 

EX-4—Support the County-wide initiatives identified in Volume I of the hazard mitigation plan. 
New and 
Existing 

All Hazards 1, 2, 3, 4, 5, 
6, 7, 8, 9, 10, 
11, 12 

Lead Contact 
Department for Plan 

Low Staff Time, General 
Funds 

Short-term 

EX-5—Actively participate in the plan maintenance protocols outlined in Volume I of the hazard mitigation plan.
New and 
Existing 

All Hazards 1, 4 Lead Contact 
Department for Plan 

Low Staff Time, General 
Funds 

Short-term 

EX-6— Continue to maintain good standing and compliance under the National Flood Insurance Program (NFIP). This will 
be accomplished through the implementation of floodplain management programs that will, at a minimum, meet the 
requirements of the NFIP: 

Enforcement of the flood damage prevention ordinance 
Participate in floodplain identification and mapping updates 
Provide public assistance/information on floodplain requirements and impacts. 

New and 
Existing 

Flood 1, 4, 5, 9 Public Works Low Staff Time, General 
Funds 

On-going 

EX-7—Work with building officials to identify ways to improve the jurisdictions’ BCEGS classification. 
New Earthquake, Flood, 

Landslide, Severe 
weather, Tsunami, 
Wildfire 

5, 6, 7, 10, 12 Building and 
Development 
Services 

Low Staff Time, General 
Funds 

Short-term 

EX-8—Develop a post-disaster recovery plan and a debris management plan. 
Existing All Hazards 1, 2, 4, 9 Emergency 

Management 
Medium EMPG Long-term 

EX-9—Participate in programs such as Firewise, StormReady and the Community Rating System. 
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Applies to 
new or 

existing 
assets

Hazards 
Mitigated

Objectives 
Met Lead Agency

Estimated 
Cost

Sources of 
Funding Timeline 

New and 
Existing 

Dam Failure, Flood, 
Severe weather, 
Wildfire 

1, 7 Emergency 
Management* and 
Public Works 

Low Staff Time, General 
Funds 

Short-term 

*Identified Lead Agency 

Prioritization of Mitigation Actions 
Complete the information in the table titled “Mitigation Strategy Priority Schedule” as follows: 

Action #—Indicate the action number from the previous annex table (Hazard Mitigation Action Plan Matrix). 
# of Objectives Met—Enter the number of objectives the action will meet. 
Benefits—Enter “High,” “Medium” or “Low” as follows: 

o High: Project will have an immediate impact on the reduction of risk exposure to life and property. 
o Medium: Project will have a long-term impact on the reduction of risk exposure to life and property, 

or project will provide an immediate reduction in the risk exposure to property. 
o Low: Long-term benefits of the project are difficult to quantify in the short term. 

Costs—Enter “High,” “Medium” or “Low” as follows: 

o High: Would require an increase in revenue via an alternative source (i.e., bonds, grants, fee 
increases) to implement. Existing funding levels are not adequate to cover the costs of the proposed 
project. 

o Medium: Could budget for under existing work-plan, but would require a reapportionment of the 
budget or a budget amendment, or the cost of the project would have to be spread over multiple 
years. 

o Low: Possible to fund under existing budget. Project is or can be part of an existing ongoing program. 

If you know the estimated cost of a project because it is part of an existing, ongoing program, 
indicate the amount. 

Do Benefits Exceed the Cost?—Enter “Yes” or “No.” This is a qualitative assessment. Enter “Yes” if the 
benefit rating (high, medium or low) is the same as or higher than the cost rating (high benefit/high cost; high 
benefit/medium cost; medium benefit/low cost; etc.). Enter “No” if the benefit rating is lower than the cost 
rating (medium benefit/high cost, low benefit/medium cost; etc.) 
Is the Project Grant-Eligible?—Enter “Yes” or “No.” Refer to the fact sheet on HMGP and PDM. 
Can Project Be Funded Under Existing Program Budgets?—Enter “Yes” or “No.” In other words, is this action 
currently budgeted for, or would it require a new budget authorization or funding from another source such 
as grants? 
Implementation Priority— Enter “High,” “Medium” or “Low” as follows: 

o High Priority—An initiative that meets multiple objectives, has benefits that exceed cost, has funding 
secured or is an ongoing project and meets eligibility requirements for a grant program. High priority 
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initiatives can be completed in the short term (1 to 5 years). The key factors for high priority 
initiatives are that they have funding secured and can be completed in the short term. 

o Medium Priority—An initiative that meets multiple objectives, that has benefits that exceed costs, 
and for which funding has not yet been secured, but is eligible for funding. Initiative can be 
completed in the short term, once funding is secured. Medium priority projects will become high 
priority projects once funding is secured. The key factors for medium priority initiatives are that they 
are eligible for funding, but do not yet have funding secured, and they can be completed within the 
short term. 

o Low Priority—An initiative that will mitigate the risk of a hazard, that has benefits that do not exceed 
the costs or are difficult to quantify, for which funding has not been secured, that is not eligible for 
grant funding, and for which the time line for completion is long term (1 to 10 years). Low priority 
initiatives may be eligible for grant funding from other programs that have not yet been identified. 
Low priority projects are generally “blue-sky” or “wish-list.” projects. Financing is unknown, and they 
can be completed over a long term. 

Grant Funding Priority— Enter “High,” “Medium” or “Low” as follows: 

o High Priority—An initiative that has been identified as meeting grant eligibility requirements, 
assessed to have high benefits, is listed as high or medium priority, and where local funding options 
are unavailable or where dedicated funds could be utilized for projects that are not eligible for grant 
funding. 

o Medium Priority—An initiative that has been identified as meeting grant eligibility requirements, 
assessed to have medium or low benefits, is listed as medium or low priority, and where local 
funding options are unavailable. 

o Low Priority—An initiative that has not been identified as meeting grant eligibility requirements, or 
has low benefits. 

This prioritization is a simple way to determine that your identified actions meet one of the primary objectives of the 
Disaster Mitigation Act. It is not the detailed benefit/cost analysis required for HMGP/PDM project grants. The 
prioritization will identify any projects whose probable benefits will not exceed the probable costs. Those initiatives 
identified as high-priority grant funding initiatives should be closely reviewed for consideration when grant funding 
opportunities arise. 

Note: If a jurisdiction wishes to identify a project as high priority that is outside of the prioritization scheme for high 
priorities. A note indicting so should be inserted and a rationale should be provided. 

Please see the example below based off the recommended initiatives: 
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TABLE 1-9. MITIGATION STRATEGY PRIORITY SCHEDULE 

Action 
#

# of 
Objectives 

Met Benefits Costs

Do 
Benefits 
Equal or 
Exceed 
Costs?

Is Project 
Grant-

Eligible?

Can Project 
Be Funded 

Under 
Existing 

Programs/ 
Budgets?

Implementation 
Prioritya

Grant 
Prioritya

EX-1 5 High High Yes Yes No Medium High
EX-2 2 Medium Low Yes No Yes High Low 
EX-3 4 Low Medium No No Maybe Low Low 
EX-4 12 Low Low Yes No Yes High Low 
EX-5 2 Low Low Yes No Yes High Low 
EX-6 4 Medium Low Yes No Yes High Low 
EX-7 5 Medium Low Yes No Yes High Low 
EX-8 4 Medium Medium Yes Yes No Medium High
EX-9 2 Medium Low Yes No Yes High Low 

a. See the introduction to this volume for explanation of priorities 

Analysis of Mitigation Actions 
Complete the table titled “Analysis of Mitigation Actions” summarizing the mitigation actions by hazard of concern and 
the following six mitigation types: 

Prevention—Government, administrative or regulatory actions that influence the way land and buildings are 
developed to reduce hazard losses. Includes planning and zoning, floodplain laws, capital improvement 
programs, open space preservation, and stormwater management regulations. 
Property Protection—Modification of buildings or structures to protect them from a hazard or removal of 
structures from a hazard area. Includes acquisition, elevation, relocation, structural retrofit, storm shutters, 
and shatter-resistant glass. 
Public Education and Awareness—Actions to inform citizens and elected officials about hazards and ways to 
mitigate them. Includes outreach projects, real estate disclosure, hazard information centers, and school-age 
and adult education. 
Natural Resource Protection—Actions that minimize hazard loss and preserve or restore the functions of 
natural systems. Includes sediment and erosion control, stream corridor restoration, watershed 
management, forest and vegetation management, and wetland restoration and preservation. 
Emergency Services—Actions that protect people and property during and immediately after a hazard event. 
Includes warning systems, emergency response services, and the protection of essential facilities. 
Structural Projects—Actions that involve the construction of structures to reduce the impact of a hazard. 
Includes dams, setback levees, floodwalls, retaining walls, and safe rooms. 

This exercise demonstrates that the jurisdiction has selected a comprehensive range of actions. 

Please see the example below based off the recommended initiatives, but please note that these recommendations 
are heavy on the prevention spectrum and light in other areas. Planning partners should aim to identify at least one 
action in each category: 
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ANALYSIS OF MITIGATION ACTIONS 

Hazard Type

Action Addressing Hazard, by Mitigation Typea

1. 
Prevention

2. Property 
Protection 

3. Public 
Education 

and 
Awareness

4. Natural 
Resource 
Protection 

5. Emergency 
Services

6. 
Structural 
Projects

Dam Failure EX-2, EX-3, EX-
4, EX-5, EX-6, 
EX-8 

EX-1, EX-6 EX-4, EX-6  EX-8 

Drought EX-2, EX-3, EX-
4, EX-5, EX-8  

EX-1 EX-4,  EX-8 

Earthquake EX-2, EX-3, EX-
4, EX-5, EX-7, 
EX-8 

EX-1, EX-7 EX-4  EX-8 

Flood EX-2, EX-3, EX-
4, EX-5, EX-6, 
EX-7, EX-8 

EX-1, EX-6, EX-7 EX-4, EX-6 EX-9 EX-8 

Landslide EX-2, EX-3, EX-
4, EX-5, EX-7, 
EX-8 

EX-1, EX-7 EX-4  EX-8 

Severe weather EX-2, EX-3, EX-
4, EX-5, EX-7, 
EX-8

EX-1, EX-7, EX-9 EX-4  EX-8, EX-9 

Tsunami EX-2, EX-3, EX-
4, EX-5, EX-7, 
EX-8 

EX-1, EX-7 EX-4  EX-8 

Wildfire EX-2, EX-3, EX-
4, EX-5, EX-7 

EX-1, EX-7, EX-9 EX-4, EX-9 EX-9  

Future needs to better understand risk/vulnerability 
In this section, identify any future studies, analyses, reports, or surveys your jurisdiction needs to better understand its 
vulnerability to identified or currently unidentified risks. These could be needs based on federal or state agency 
mandates. Please note that this section is optional. 

Additional comments 
Use this section to add any additional information pertinent to hazard mitigation and your jurisdiction not covered in 
this template. Please note that this section is optional. 
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SECTION 1 - Chapter 1  

Special Purpose District Name 

Chapter 1. 
Special Purpose District Name 

1.1 Hazard Mitigation Plan Point of Contact 

Primary Point of Contact Alternate Point of Contact 
Name, Title 

Street Address 
City, State ZIP 

Telephone: xxx-xxx-xxxx 
e-mail Address: xxx@xxx.xxx 

Name, Title 
Street Address 
City, State ZIP 

Telephone: xxx-xxx-xxxx 
e-mail Address: xxx@xxx.xxx 

1.2 Jurisdiction Profile 
1.2.1 Overview 
Insert Narrative Profile Information, per Instructions 

 

1.3 PLanning and regulatory Capabilities 
The following existing codes, ordinances, policies or plans are applicable to this hazard mitigation plan: 

_name of code, ordinance, policy or plan_ 
_name of code, ordinance, policy or plan_ 
_name of code, ordinance, policy or plan_ 
_name of code, ordinance, policy or plan_ 

1.4 Fiscal, ADMINISTRATIVE and TECHNICAL Capabilities 
The jurisdiction participates in the Public Protection Class Rating System and currently has a rating of X. This rating was 
achieved in MONTH, YEAR. An assessment of fiscal capabilities is presented in Table 1-2. An assessment of 
administrative and technical capabilities is presented in Table 1-3.  

TABLE 1-2. FISCAL CAPABILITY 

Financial Resources Accessible or Eligible to Use?

Capital Improvements Project Funding Yes/No 
Authority to Levy Taxes for Specific Purposes Yes/No 
User Fees for Water, Sewer, Gas or Electric Service Yes/No 
Incur Debt through General Obligation Bonds Yes/No 
Incur Debt through Special Tax Bonds Yes/No 

Commented [GK1]: Be sure to include the following 
language in this section: The ____ assumes responsibility for 
the adoption of this plan; the ________will oversee its 
implementation. 

Commented [GK2]: If you are not a Fire District, please 
delete this sentence. 
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Financial Resources Accessible or Eligible to Use?

Incur Debt through Private Activity Bonds Yes/No 
State-Sponsored Grant Programs  Yes/No 
Development Impact Fees for Homebuyers or Developers  Yes/No 
Other Yes/No (if yes, please specify) 
 

TABLE 1-3. ADMINISTRATIVE AND TECHNICAL CAPABILITY 

Staff/Personnel Resources Available? Department/Agency/Position

Planners or engineers with knowledge of land development 
and land management practices 

Yes/No Insert appropriate information 

Engineers or professionals trained in building or 
infrastructure construction practices 

Yes/No Insert appropriate information 

Planners or engineers with an understanding of natural 
hazards 

Yes/No Insert appropriate information 

Staff with training in benefit/cost analysis Yes/No Insert appropriate information 
Surveyors Yes/No Insert appropriate information 
Personnel skilled or trained in GIS applications Yes/No Insert appropriate information 
Scientist familiar with natural hazards in local area Yes/No Insert appropriate information 
Emergency manager Yes/No Insert appropriate information 
Grant writers Yes/No Insert appropriate information 
Other Yes/No Insert appropriate information 

1.5 Education and Outreach Capabilities 
An assessment of education and outreach capabilities is presented in Table 1-4. 

TABLE 1-6. EDUCATION AND OUTREACH  

Criteria Response

Do you have a Public Information Officer or Communications Office? Yes/No (if yes, please specify) 
Do you have personnel skilled or trained in website development? Yes/No (if yes, please specify) 
Do you have hazard mitigation information available on your website? Yes/No 

If yes, please briefly describe. Insert appropriate information 
Do you utilize social media for hazard mitigation education and 
outreach? 

Yes/No 

If yes, please briefly describe. Insert appropriate information 
Do you have any citizen boards or commissions that address issues 
related to hazard mitigation? 

Yes/No 

If yes, please briefly specify. Insert appropriate information 
Do you have any other programs already in place that could be used to 
communicate hazard-related information? 

Yes/No 

If yes, please briefly describe. Insert appropriate information 
Do you have any established warning systems for hazard events? Yes/No 

If yes, please briefly describe. Insert appropriate information 
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Special Purpose District Name 

1.6 Integration with Other Planning Initiatives 
The following describe the jurisdiction’s process for integrating the hazard mitigation plan into existing plans and 
programs. 

1.6.1 Existing Integration 
The following plans and programs currently integrate the goals, risk assessment and/or recommendations of the hazard 
mitigation plan: 

Name of plan or program—Brief description of how the plan/program is integrated with the hazard 
mitigation plan 
Name of plan or program—Brief description of how the plan/program is integrated with the hazard 
mitigation plan 

1.6.2 Opportunities for Future Integration 
The following plans and programs do not currently integrate the goals, risk assessment and/or recommendations of the 
hazard mitigation plan, but provide an opportunity for future integration: 

Name of plan or program—Brief description of how the plan/program can be integrated with the hazard 
mitigation plan 
Name of plan or program— Brief description of how the plan/program can be integrated with the hazard 
mitigation plan 

1.7 Jurisdiction-Specific Natural Hazard Event History 
Table 1-5 lists all past occurrences of natural hazards within the jurisdiction.  

TABLE 1-5. NATURAL HAZARD EVENTS 

Type of Event FEMA Disaster # (if applicable) Date
Preliminary Damage 

Assessment

Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 
Insert event type _______ Date $______ 

Commented [GK3]: Note: If you do not have $ estimates, 
please include a description of the impacts from the hazard 
event.  



XXXXXXXX County Hazard Mitigation Plan 
DRAFT 

1-4 
SECTION 1 - Chapter 1  
Special Purpose District Name 

Type of Event FEMA Disaster # (if applicable) Date
Preliminary Damage 

Assessment

Insert event type _______ Date $______ 
Insert event type _______ Date $______ 

1.8 Jurisdiction-Specific Vulnerabilities 
Noted vulnerabilities the jurisdiction include: 

Insert as appropriate. 

1.9 Hazard Risk Ranking 
Table 1-6 presents the ranking of the hazards of concern.  

TABLE 1-6. HAZARD RISK RANKING 

Rank Hazard Type Risk Rating Score (Probability x Impact) Category

1 Insert hazard type _______ High/Medium/Low 
2 Insert hazard type _______ High/Medium/Low 
3 Insert hazard type _______ High/Medium/Low 
4 Insert hazard type _______ High/Medium/Low 
5 Insert hazard type _______ High/Medium/Low 
6 Insert hazard type _______ High/Medium/Low 
7 Insert hazard type _______ High/Medium/Low 
8 Insert hazard type _______ High/Medium/Low 
9 Insert hazard type _______ High/Medium/Low 

1.10 Hazard Mitigation Action Plan and Evaluation of Recommended 
Actions 

Table 1-7 lists the actions that make up the Municipal Jurisdiction Name hazard mitigation action plan. Table 1-8 
identifies the priority for each action. Table 1-9 summarizes the mitigation actions by hazard of concern and the six 
mitigation types. 

TABLE 1-7. HAZARD MITIGATION ACTION PLAN MATRIX 

Applies to 
new or 
existing 
assets

Hazards 
Mitigated

Objectives 
Met Lead Agency

Estimated 
Cost

Sources of 
Funding Timeline 

Action #—Description 
       
Action #—Description 
       
Action #—Description 

Commented [GK3]: Note: If you do not have $ estimates, 
please include a description of the impacts from the hazard 
event.  
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Special Purpose District Name 

Applies to 
new or 
existing 
assets

Hazards 
Mitigated

Objectives 
Met Lead Agency

Estimated 
Cost

Sources of 
Funding Timeline 

       
Action #—Description 
       
Action #—Description 
       
Action #—Description 
       
Action #—Description 
       
Action #—Description 
       
Action #—Description 
       
Action #—Description 
       
Action #—Description 
       
 

TABLE 1-8. MITIGATION STRATEGY PRIORITY SCHEDULE 

Action 
#

# of 
Objectives 

Met Benefits Costs

Do 
Benefits 
Equal or 
Exceed 
Costs?

Is Project 
Grant-

Eligible?

Can Project 
Be Funded 

Under 
Existing 

Programs/ 
Budgets?

Implementation 
Prioritya

Grant 
Prioritya

         
         
         
         
         
         
         
         
         
         
         

a. See the introduction to this volume for explanation of priorities. 
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TABLE 1-9. ANALYSIS OF MITIGATION ACTIONS 

Action Addressing Hazard, by Mitigation Typea

Hazard Type
1. 

Prevention
2. Property 
Protection 

3. Public 
Education 

and 
Awareness

4. Natural 
Resource 
Protection 

5. Emergency 
Services

6. 
Structural 
Projects

       
       
       
       
       
       
       
       
       
       
       

a. See the introduction to this volume for explanation of mitigation types. 

1.11 Future Needs to Better Understand Risk/Vulnerability 
Insert text, if any; otherwise, delete section 

1.12 Additional Comments 
Insert text, if any; otherwise, delete section 
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Instructions for Completing Special District Annex Template  
The jurisdictional annex templates for the 2016 San 
Mateo County Hazard Mitigation Plan will be 
completed in three phases. This document provides 
instructions for completing all phases of the 
template for special districts. 

If your jurisdiction completed and submitted Phase 
1 and Phase 2, Phase 3 has been added to the end of 
your annex to date. Any planning team comments, 
questions or suggestions have been included as blue 
highlighted notes and/or comments. Any yellow highlights indicate areas where missing information should be filled in. 
Phase 3 instructions begin on page 5.  

Any questions on completing the template should be directed to: 

ADD CONTACT INFORMATION

PHASE 1 INSTRUCTIONS 

Chapter Title 
In the chapter title at the top of Page 1, 
type in the complete official name of your 
district (e.g. West County Fire Protection 
District #1, Johnsonville Flood Protection 
District, etc.). Please do not change the 
chapter number. Revise only the 
jurisdiction name. 

Hazard Mitigation Plan 
Point of Contact 
Please provide the name, title, mailing 
address, telephone number, and e-mail 
address for the primary point of contact for 
your jurisdiction. This should be the person 
responsible for monitoring, evaluating and 
updating the annex for your jurisdiction. This person should also be the principle liaison between your jurisdiction and 
the Steering Committee overseeing development of this plan. 

SPECIAL DISTRICT ANNEX: 

This document provides instructions for completing all phases of 
the jurisdictional annex template for special districts. Templates 

should be completed by <DATE>. 

Associated Document: 

Phase3_SpecialDistrictTemplate 

Jurisdictional Annex Tool Kit 

A NOTE ABOUT FORMATTING:

The template for the annex is a Microsoft Word document in a format 
that will be used in the final plan. Partners are asked to use this template 
so that a uniform product will be completed for each partner. Partners 
who do not have Microsoft Word capability may prepare the document 
in other formats, and the planning team will convert it to the Word 
format. 

Content should be entered within the yellow, highlighted text that is 
currently in the template, rather than creating text in another document 
and pasting it into the template. Text from another source will alter the 
style and formatting of the document. 
 The numbering in the document will be updated when completed 
annexes are combined into the final document. Please do not adjust any 
of this numbering. 
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In addition, designate an alternate point of contact. This would be a person to contact should the primary point of 
contact be unavailable or no longer employed by the jurisdiction. 

Note: Both of these contacts should match the contacts that were designated in your jurisdiction’s letter of intent to 
participate in this planning process. If you have changed the primary or secondary contact, please let the planning team 
know by inserting a comment into the document. 

Jurisdiction Profile 
Overview 
Please provide a brief summary description of your 
jurisdiction. Please be sure to include: 

the purpose of the jurisdiction, 
the date of inception, 
the type of organization, 
the number of employees, 
the mode of operation (i.e., how operations are 
funded), 
the type of governing body, and who has adoptive 
authority, 
a description of who the jurisdiction’s customers 
are (if applicable, include number of users or 
subscribers), and  
a geographical description of the service area. 

Provide information similar to the example provided in the box above. This should be information that is specific to 
your jurisdiction and will not be provided in the overall, county-wide mitigation plan document. 

Service Area and Trends 
In the first paragraph, insert the following:  

Population Served—List the population that your jurisdiction provides services to. If you do not know this 
number directly, create an estimate (e.g., the number of service connections times the average service area 
household size based on Census data). 
Land Area Served—Enter the service area of your jurisdiction in acres or square miles. 

Enter a brief description of how your jurisdiction’s services are projected to expand in the foreseeable future and why. 
Note any identified capital improvements needed to meet the projected expansion. Examples are as follows: 

For a Fire District—Portions of the jurisdiction have experienced a 13-percent growth over the last five years. 
Land use designations allow for an increase in light commercial and residential land uses within the service 

EXAMPLE JURISDICTION NARRATIVE PROFILE: 

The Johnsonville Community Services District is a special 
district created in 1952 to provide water and sewer service 

to the unincorporated area east of the City of Smithburg 
known as Johnsonville. The District’s designated service area 

expanded throughout the years to include other 
unincorporated areas of Jones County: Creeks Corner, Jones 

Hill, Fields Landing, King Salmon, and Freshwater. A five-
member elected Board of Directors governs the District. The 
Board assumes responsibility for the adoption of this plan; 

the General Manager will oversee its implementation. As of 
April 30, 2014, the District serves 7,305 water connections 

and 6,108 sewer connections, with a current staff of 21. 
Funding comes primarily through rates and revenue bonds. 
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area. This increase in density will represent an increase in population and thus a projected increase in call 
volume. Our District is experiencing an average annual increase in call volume of 13 percent. 
For Dike/Drainage/Flood Control District—Portions of the jurisdiction have experienced a 13 percent growth 
over the last five years. Land use designations allow for an increase in light commercial and residential land 
uses within the service area. This increase in density of land use will result in an increase in impermeable 
surface within our service area and thus increase the demand on control facilities. 
For a Water District—Portions of the jurisdiction have experienced a 13 percent growth over the last five 
years. Land use designations allow for an increase in light commercial and residential land uses within the 
service area. This increase in density of land use will represent an increase in the number of housing units 
within the service area and thus represent an expansion of the district’s delivery network. 

Assets 
Complete the table titled “Special District Assets” as follows (Please note: estimates on replacement value are perfectly 
acceptable): 

Property—Enter the area of property owned by the jurisdiction in acres or square miles and the assessed 
value of that property.  
List of Critical Infrastructure and Equipment—List all infrastructure and equipment owned by your 
jurisdiction that is critical to the jurisdiction’s operations. Briefly describe the item and give its estimated 
replacement-cost value. Examples are as follows: 

o Fire Districts— This is the equipment that is essential for you to deliver services to this area should a 
natural hazard occur. It is not necessary to provide a detailed inventory of each engine and truck and 
its contents. A summary will suffice, such as “5 Engines, 2 ladders, and their contents.” Do not list 
reserve equipment. 

o Dike/Flood Control Districts—Miles of levees, pump stations, retention/detention ponds, tide gates, 
miles of ditches, etc., within natural hazard risk zones. 

o Water Districts—Total length of pipe (it is not necessary to specify size and type), pump stations, 
treatment facilities, dams and reservoirs, within natural hazard risk zones. 

o Public Utility Districts—Miles of power line (above ground and underground), generators, power 
generating sub-stations, miles of pipeline, etc. 

o School Districts—Anything, besides school buildings, that is critical for you to operate (e.g., school 
buses if you own a fleet of school buses). 

Total Value of Critical Infrastructure/Equipment—Enter total replacement-cost value of the critical 
infrastructure and equipment listed above. 
List of Critical Facilities Owned by the Jurisdiction—List all buildings and other facilities that are critical to 
your jurisdiction’s operations. Briefly describe the facility and give its estimated replacement-cost value. 
Total Value of Critical Facilities— Enter total replacement-cost value of the critical facilities listed above. 



San Mateo County HMP PHASE 2 INSTRUCTIONS

4 

PHASE 2 INSTRUCTIONS 

Planning and Regulatory Capabilities 
List any federal, state, local or district laws, ordinances, codes and policies that govern your jurisdiction that include 
elements related to hazard mitigation. Describe how these laws may support or conflict with the mitigation strategies 
of this plan. List any other plans, studies or other documents that address hazard mitigation issues for your jurisdiction. 
“None applicable” is a possible answer for this section. 

Fiscal, Administrative and Technical Capabilities 
If your jurisdiction is a Fire District and participates in the Public Protection Class Rating System, please complete the 
first sentence in this section. If your jurisdiction is not a fire district, please delete the yellow highlighted sentence. 

Fiscal Capability 
Complete the table titled “Fiscal Capability” to identify what financial resources (other than the Hazard Mitigation Grant 
Program and the Pre-Disaster Mitigation Grant Program) are available to your jurisdiction for implementing mitigation 
actions. Indicate whether each of the listed financial resources is accessible to your jurisdiction. Enter “Yes” if the 
resource is fully accessible to your jurisdiction. Enter “No” if there are limitations or prerequisites that may hinder your 
eligibility for this resource. 

Please note that some helpful comments are included in the template document. 

Administrative and Technical Capability 
This section requires you to take inventory of the staff/personnel resources available to your jurisdiction to help with 
hazard mitigation planning and implementation of specific mitigation actions. 

Complete the table titled “Administrative and Technical Capability” by indicating whether your jurisdiction has access 
to each of the listed personnel resources. Enter “Yes” or “No” in the column labeled “Available?”. If yes, then enter the 
department and position title in the right-hand column. 

Please note that if you have contract support staff with these capabilities you can still answer “Yes.” Please just indicate 
contract support in the department column. 

Education and Outreach Capabilities 
Complete the table titled “Education and Outreach” to indicate your jurisdiction’s capabilities and existing efforts 
regarding natural hazard mitigation education and outreach. 

Integration with Other Planning Initiatives 
After reviewing the plans, programs and ordinances identified in the above capability assessment, please identify those 
plans and programs where the goals and recommendations of the hazard mitigation plan have already been integrated 
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and those plans and programs that offer opportunities for future integration. It is important to describe the process by 
which these plans and programs are or will be integrated. Generally speaking, FEMA recommends integration through 

Integrating plan goals with community objectives (e.g. incorporating goals for risk reduction and safety into 
the policies of other plans) 
Using the risk assessment to inform plans and policies (e.g. incorporation into strategic plans) 
Implementing mitigation actions through existing mechanisms (e.g. including mitigation projects in the 
capital improvement plan) 
Thinking about mitigation pre- and post-disaster (e.g. building recovery planning on existing mitigation plans 
and goals). 

PHASE 3 INSTRUCTIONS 

Jurisdiction-Specific Natural Hazard Event History 
Chronological List of Hazard Events 
In the table titled “Natural Hazard Events,” list in chronological order (most recent first) any natural hazard event that 
has caused damage to your jurisdiction. Include the date of the event and the estimated dollar amount of damage it 
caused. You are welcome to include any events, but special attention should be made to include major storms and 
federally declared disasters. Please refer to the SHELDUS data and Federal Disaster Declarations included in the tool 
kit, and the summary of natural hazard events within risk assessment of the overall hazard mitigation plan. Potential 
sources of damage information include: 

Preliminary damage estimates your jurisdiction filed with the county or state 
Insurance claims data 
Newspaper archives 
Other plans/documents that deal with emergency management (safety element of a comprehensive plan, 
emergency response plan, etc.) 
Resident input. 

If you do not have estimates for dollars of damage caused, please list “Not Available” in the appropriate column. You 
may also provide a brief description of damages if desired. Please note that tracking such damages, is a valid and useful 
mitigation action if your jurisdiction does not currently track such information.  

Jurisdiction-Specific NOTED VULNERABILITIES 
Other Vulnerabilities 
Please list any noted vulnerabilities in your jurisdiction related to hazard mitigation. This may include things such as the 
following: 

An urban drainage issue that results in localized flooding every time it rains. 
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An area of the community that frequently loses power due to a lack of tree maintenance. 
A critical facility, such as a police station, that is not equipped with a generator. 
A neighborhood that has the potential to have ingress and egress cut off as the result of a hazard event, such 
as a flood or earthquake (e.g. bridge only access). 
Substantial number of buildings in one area of the community are unreinforced masonry. 
An area along the river is eroding and threatening public and/or private property. 

Hazard Risk Ranking 
The risk ranking performed for the overall planning area is presented in the risk assessment section of the overall hazard 
mitigation plan. However, each jurisdiction has differing degrees of risk exposure and vulnerability and therefore needs 
to rank risk for its own area, using the same methodology as used for the overall planning area. The risk-ranking exercise 
assesses two variables for each hazard: its probability of occurrence; and its potential impact on people, property and 
the economy. The instructions below describe the methodology for how these rankings were derived. 

Please note that Tetra Tech will complete and distribute the hazard risk ranking results for each jurisdiction. 
Jurisdictions will simply need to review the risk ranking and transfer the results into the template. This information 
will be distributed at a later date. 

Complete Risk Ranking in Template 
Review the hazard risk ranking information that Tetra Tech has provided and complete the table titled “Hazard Risk 
Ranking” in your template. The hazard with the highest risk rating should be listed at the top of table titled “Hazard Risk 
Ranking” in your template and given a rank of 1; the hazard with the second highest rating should be listed second with 
a rank of 2; and so on. Two hazards with equal risk ratings should be given the same rank. After completing this, review 
the distribution of hazard scores and determine “High,” Medium,” and “Low” assignments for each hazard of concern. 
It is important to note, that this should be determined by the range of scores rather than assigning a certain number of 
hazards to each category. 

It is also important to note that this exercise should not override your subjective assessment of relative risk based on 
your knowledge of the history of natural hazard events in your jurisdiction. If this risk ranking exercise generates results 
other that what you know based on substantiated data and documentation, you may alter the ranking based on this 
knowledge. If this is the case, please note this fact in your template. Remember, one of the purposes of this exercise is 
to support the selection and prioritization of actions in your plan. If you identify an action with a high priority that 
mitigates the risk of a hazard you have ranked low, that project may not be competitive in the grant arena. 

Risk Ranking Methodology 
The information that follows was completed for each jurisdiction using the Risk Ranking Worksheet and Loss Estimate 
Matrix developed by Tetra Tech. This information will be distributed to the planning partnership at a later date. 

Note: When reviewing the risk ranking results, it is important to remember that this exercise is about categorizing 
hazards into broad levels of risk (e.g. high, medium, low). It is not an exercise in precision.  
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Determine Probability of Occurrence for Each Hazard 
A probability factor is assigned based on how often a hazard is likely to occur. The probability of occurrence of a hazard 
event is generally based on past hazard events in an area, although some weight can be given to expected future 
probability of occurrence based on established return intervals. For example, if your jurisdiction has experienced two 
damaging floods in the last 25 years, the probability of occurrence is high for flooding and scores a 3 under this category. 
If your jurisdiction has experienced no damage from landslides in the last 100 years, your probability of occurrence for 
landslide is low, and scores a 1 under this category. 

In Table 1, list the probability of occurrence for each hazard as it pertains to your jurisdiction. Simply write, “High,” 
“Medium,” “Low,” or “None” in the grey column in Table 1: 

High—Hazard event is likely to occur within 25 years (Probability Factor = 3) 
Medium—Hazard event is likely to occur within 100 years (Probability Factor = 2) 
Low—Hazard event is not likely to occur within 100 years (Probability Factor = 1) 
None—If there is no exposure to a hazard, there is no probability of occurrence (Probability Factor = 0) 

Determine Potential Impacts of Each Hazard 
The impact of each hazard was divided into three categories: impacts on people, impacts on property, and impacts on 
the economy/operations. These categories were also assigned weighted values. Impact on people was assigned a 
weighting factor of 3, impact on property was assigned a weighting factor of 2 and impact on the economy/operations 
was assigned a weighting factor of 1. 

Impact factors for each category (people, property, economy) are described below: 

People—Values are assigned based on the percentage of the total population exposed to the hazard event. 
The degree of impact on individuals will vary and is not measurable, so the calculation assumes for simplicity 
and consistency that all people exposed to a hazard because they live in a hazard zone will be equally 
impacted when a hazard event occurs. Impact factors were assigned as follows: 

o High—25 percent or more of the population is exposed to a hazard (Impact Factor = 3) 
o Medium—10 percent to 24 percent of the population is exposed to a hazard (Impact Factor = 2) 
o Low—9 percent or less of the population is exposed to the hazard (Impact Factor = 1) 
o No impact—None of the population is exposed to a hazard (Impact Factor = 0) 

Property—Values are assigned based on the percentage of the total property value exposed to the hazard 
event: 

o High—25 percent or more of the total replacement value is exposed to a hazard (Impact Factor = 3) 
o Medium—10 percent to 24 percent of the total replacement value is exposed to a hazard (Impact 

Factor = 2) 
o Low—9 percent or less of the total replacement value is exposed to the hazard (Impact Factor = 1) 
o No impact—None of the total replacement value is exposed to a hazard (Impact Factor = 0) 
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Economy or Operations—Impact on operations is assessed based on estimates of how long it will take your 
jurisdiction to become 100-percent operable after a hazard event.  

o High = functional downtime of 365 days or more (Impact Factor = 3) 
o Medium = Functional downtime of 180 to 364 days (Impact Factor = 2) 
o Low = Functional downtime of 180 days or less (Impact Factor = 1) 
o No Impact = No functional downtime is estimated from the hazard (Impact Factor = 0) 

The following sections provide information on completing the risk ranking for your jurisdiction. 

Impacts on People 
The percent of the total population exposed to each hazard of concern with a defined extent and location (e.g. 
floodplain) can be found in the loss estimate matrix in the green highlighted column. It may be necessary for you to 
make estimates based on looking at the hazard maps and the populations that you serve. For those hazards that do not 
have a defined extent and location (e.g. severe weather) the entire population is generally considered to be exposed. 
For the drought hazard, it is common for jurisdictions to list “low” or “none,” because all people in the planning area 
would be exposed to drought, but impacts to the health and safety of individuals are expected to be minimal. 

In the grey column in Table 2, please list the percentage of the total population exposed (e.g. 4.5 or 100). Remember, 
when you are estimating, the range limits are more important than the actual number (i.e. more than 25, between 25 
and 10, and less than 10). 

Impacts on Property 
Estimate the impacts on property for your jurisdiction by reviewing the critical facility exposure estimates provided in 
the loss estimate information. Estimate the percentage of your total assets that are exposed to each hazard of concern
(note: review your assets table in phase 1 of your annex). You may also wish to review the maps. For the drought hazard, 
it is common for jurisdictions to list “low” or “none,” because all structures in the planning area would be exposed to 
drought, but impacts to structures are expected to be minimal. 

In the grey column in Table 4, please list the percentage of the total value exposed (e.g. 4.5 or 100). Remember, when 
you are estimating, the range limits are more important than the actual number (i.e. more than 25, between 25 and 
10, and less than 10). 

Impacts on the Economy/Operations 
The loss estimates for each critical facility that was impacted for each hazard of concern that was modeled (i.e. dam 
failure, flood, earthquake) can be found in the critical facility vulnerability results in the yellow highlighted column. For 
those hazards that do not have modelled results, use your subjective judgement and institutional knowledge. 

In the grey column in Table 6, please list the functional downtime in days (e.g. 1 or 300). Remember, when you are 
estimating, the range limits are more important than the actual number (i.e. more than 365, between 354 and 180, and 
less than 180). 
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Determine Risk Rating for Each Hazard 
A risk rating for each hazard is determined by multiplying the assigned probability factor by the sum of the weighted 
impact factors for people, property and the economy: 

Risk Rating = Probability Factor x Weighted Impact Factor {people + property + 
economy/operations} 

The risk ranking results will be automatically tabulated for you for each hazard of concern in Table 7.  

Hazard Mitigation Action Plan 
Action Plan Matrix 
Identify the actions your jurisdiction would like to pursue with this 
plan. Refer to the mitigation catalog for mitigation options you 
might want to consider. Be sure to consider the following factors 
in your selection of actions: 

Select actions that are consistent with the overall 
purpose, goals, and objectives of the hazard mitigation 
plan. 
Identify projects where benefits exceed costs. 
Include any project that your jurisdiction has committed 
to pursuing regardless of grant eligibility. 
Know what is and is not grant-eligible under the HMGP 
and PDM (see fact sheet provided). Listing HMGP or 
PDM as a potential funding source for an ineligible 
project will be a red flag when this plan goes through 
review. If you have projects that are not HMGP or PDM 
grant eligible, but do mitigate part or all of the hazard 
and may be eligible for other grant programs sponsored by other agencies, include them in this section. 
You should identify at least one action for your highest ranked risk, but hazard-specific projects for every 
hazard are not required. If you have not identified an earthquake related project, and an earthquake occurs 
that causes damage in your jurisdiction, you are not discounted from HMGP project grant eligibility. 

Recommended Actions 
We recommend that the following actions be included in every planning partners’ annex. The specifics of these actions 
should be adjusted as needed for the particulars of each community. 

Where appropriate, support retro-fitting, purchase or relocation of structures located in high hazard areas 
and prioritize those structures that have experienced repetitive losses. 
Integrate the hazard mitigation plan into other plans and programs that support infrastructure investments 
choices, such as the capital improvement program. 

WORDING YOUR ACTION DESCRIPTIONS: 

Descriptions of your actions need not provide great 
detail. That will come when you apply for a project 
grant. Provide enough information to identify the 

project’s scope and impact. The following are typical 
descriptions for an action plan action: 

Action 1—Address repetitive-loss 
properties. Through targeted mitigation 
relocate or retrofit the nine pump 
stations that have been repetitively 
damaged. 
Action 2—Perform a non-structural, 
seismic retrofit of the administrative 
building. 
Action 3—Develop a schedule to 
underground overhead powerlines. 
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Develop and implement a program to capture perishable data after significant events (e.g. high water marks, 
preliminary damage estimates, damage photos) to support future mitigation efforts including the 
implementation and maintenance of the hazard mitigation plan. 
Support the County-wide initiatives identified in Volume I of the hazard mitigation plan. 
Actively participate in the plan maintenance protocols outlined in Volume I of the hazard mitigation plan. 
Consider the development of a post-disaster recovery plan and a debris management plan. 

Complete the Table 
Complete the table titled “Hazard Mitigation Action Plan 
Matrix” for all the actions you have identified:  

Enter the action number and description . 
Indicate whether the action mitigates hazards 
for new or existing assets. 
Identify the specific hazards the action will 
mitigate. 
Identify by number the mitigation plan 
objectives that the action addresses (see Tool 
Kit).  
Indicate who will be the lead in administering 
the project. This will most likely be a department 
within your jurisdiction (e.g. planning or public works). If you wish to indicate more than one department, 
please ensure that it is clear who the lead agency will be (i.e note with an *) 
Enter an estimated cost in dollars if known; otherwise, enter “High,” “Medium” or “Low” as determined for 
the prioritization process described in the following section. 
Identify funding sources for the project. If it is a grant, include the funding sources for the cost share. Refer to 
your fiscal capability assessment to identify possible sources of funding. 
Indicate the time line as “short term” (1 to 5 years) or “long term” (5 years or greater) or on-going (a 
continual program) 
Please see the table below for an example for the recommended initiatives above: 

EXAMPLE ACTION PLAN MATRIX

Applies to 
new or 

existing 
assets

Hazards 
Mitigated

Objectives 
Met Lead Agency

Estimated 
Cost

Sources of 
Funding Timeline 

EX-1—Where appropriate, support retro-fitting, purchase or relocation of structures located in high hazard areas and 
prioritize those structures that have experienced repetitive losses. 
Existing All Hazards 4, 5, 7, 9, 10  Maintenance High HMGP, PDM, FMA, 

CDBG-DR 
Short-term 

EX-2— Integrate the hazard mitigation plan into other plans and programs that support infrastructure investments 
choices, such as the capital improvement program. 

ACTION ITEM NUMBERING: 

Please use the following action item numbering conventions: 

Belmont Fire Protection District: BFPD-1 
Colma Fire: CF-1 
Highlands Recreation District: HRD-1 
Jefferson Union High School District: JUHS-1 
Pacifica School District: PSD-1 
San Mateo Community College District: SMCC-1 
Westborough Water District: WWD-1 
Woodside Fire District: WFD-1 
North Coast County Water District: NCCWD-1 
Mid-Peninsula Water District: MPWD-1 
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Applies to 
new or 

existing 
assets

Hazards 
Mitigated

Objectives 
Met Lead Agency

Estimated 
Cost

Sources of 
Funding Timeline 

New and 
Existing 

All Hazards 2, 4,  Board Low Staff Time, General 
Funds 

On-going 

EX-3—Develop and implement a program to capture perishable data after significant events (e.g. high water marks, 
preliminary damage estimates, damage photos) to support future mitigation efforts including the implementation and 
maintenance of the hazard mitigation plan. 
Existing All Hazards 1, 2, 4, 12 Emergency 

Management 
Medium Staff Time, General 

Funds 
Short-term 

EX-4—Support the County-wide initiatives identified in Volume I of the hazard mitigation plan. 
New and 
Existing 

All Hazards 1, 2, 3, 4, 5, 
6, 7, 8, 9, 10, 
11, 12 

Lead Contact 
Department for Plan 

Low Staff Time, General 
Funds 

Short-term 

EX-5—Actively participate in the plan maintenance protocols outlined in Volume I of the hazard mitigation plan. 
New and 
Existing 

All Hazards 1, 4 Lead Contact 
Department for Plan 

Low Staff Time, General 
Funds 

Short-term 

EX-6—Develop a post-disaster recovery plan and a debris management plan. 
Existing All Hazards 1, 2, 4, 9 Emergency 

Management 
Medium EMPG Long-term 

*Identified Lead Agency 

Prioritization of Mitigation Actions 
Complete the information in the table titled “Mitigation Strategy Priority Schedule” as follows: 

Action #—Indicate the action number from the previous annex table (Hazard Mitigation Action Plan Matrix). 
# of Objectives Met—Enter the number of objectives the action will meet. 
Benefits—Enter “High,” “Medium” or “Low” as follows: 

o High: Project will have an immediate impact on the reduction of risk exposure to life and property. 
o Medium: Project will have a long-term impact on the reduction of risk exposure to life and property, 

or project will provide an immediate reduction in the risk exposure to property. 
o Low: Long-term benefits of the project are difficult to quantify in the short term. 

Costs—Enter “High,” “Medium” or “Low” as follows: 

o High: Would require an increase in revenue via an alternative source (i.e., bonds, grants, fee 
increases) to implement. Existing funding levels are not adequate to cover the costs of the proposed 
project. 

o Medium: Could budget for under existing work-plan, but would require a reapportionment of the 
budget or a budget amendment, or the cost of the project would have to be spread over multiple 
years. 

o Low: Possible to fund under existing budget. Project is or can be part of an existing ongoing program. 
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If you know the estimated cost of a project because it is part of an existing, ongoing program, 
indicate the amount. 

Do Benefits Exceed the Cost?—Enter “Yes” or “No.” This is a qualitative assessment. Enter “Yes” if the 
benefit rating (high, medium or low) is the same as or higher than the cost rating (high benefit/high cost; high 
benefit/medium cost; medium benefit/low cost; etc.). Enter “No” if the benefit rating is lower than the cost 
rating (medium benefit/high cost, low benefit/medium cost; etc.) 
Is the Project Grant-Eligible?—Enter “Yes” or “No.” Refer to the fact sheet on HMGP and PDM. 
Can Project Be Funded Under Existing Program Budgets?—Enter “Yes” or “No.” In other words, is this action 
currently budgeted for, or would it require a new budget authorization or funding from another source such 
as grants? 
Implementation Priority— Enter “High,” “Medium” or “Low” as follows: 

o High Priority—An initiative that meets multiple objectives, has benefits that exceed cost, has funding 
secured or is an ongoing project and meets eligibility requirements for a grant program. High priority 
initiatives can be completed in the short term (1 to 5 years). The key factors for high priority 
initiatives are that they have funding secured and can be completed in the short term. 

o Medium Priority—An initiative that meets multiple objectives, that has benefits that exceed costs, 
and for which funding has not yet been secured, but is eligible for funding. Initiative can be 
completed in the short term, once funding is secured. Medium priority projects will become high 
priority projects once funding is secured. The key factors for medium priority initiatives are that they 
are eligible for funding, but do not yet have funding secured, and they can be completed within the 
short term. 

o Low Priority—An initiative that will mitigate the risk of a hazard, that has benefits that do not exceed 
the costs or are difficult to quantify, for which funding has not been secured, that is not eligible for 
grant funding, and for which the time line for completion is long term (1 to 10 years). Low priority 
initiatives may be eligible for grant funding from other programs that have not yet been identified. 
Low priority projects are generally “blue-sky” or “wish-list.” projects. Financing is unknown, and they 
can be completed over a long term. 

Grant Funding Priority— Enter “High,” “Medium” or “Low” as follows: 

o High Priority—An initiative that has been identified as meeting grant eligibility requirements, 
assessed to have high benefits, is listed as high or medium priority, and where local funding options 
are unavailable or where dedicated funds could be utilized for projects that are not eligible for grant 
funding. 

o Medium Priority—An initiative that has been identified as meeting grant eligibility requirements, 
assessed to have medium or low benefits, is listed as medium or low priority, and where local 
funding options are unavailable. 

o Low Priority—An initiative that has not been identified as meeting grant eligibility requirements, or 
has low benefits. 
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This prioritization is a simple way to determine that your identified actions meet one of the primary objectives of the 
Disaster Mitigation Act. It is not the detailed benefit/cost analysis required for HMGP/PDM project grants. The 
prioritization will identify any projects whose probable benefits will not exceed the probable costs. Those initiatives 
identified as high-priority grant funding initiatives should be closely reviewed for consideration when grant funding 
opportunities arise. 

Note: If a jurisdiction wishes to identify a project as high priority that is outside of the prioritization scheme for high 
priorities. A note indicting so should be inserted and a rationale should be provided. 
Please see the example below based off the recommended initiatives: 

TABLE 1-9. MITIGATION STRATEGY PRIORITY SCHEDULE 

Action 
#

# of 
Objectives 

Met Benefits Costs

Do 
Benefits 
Equal or 
Exceed 
Costs?

Is Project 
Grant-

Eligible?

Can Project 
Be Funded 

Under 
Existing 

Programs/ 
Budgets?

Implementation 
Prioritya

Grant 
Prioritya

EX-1 5 High High Yes Yes No Medium High
EX-2 2 Medium Low Yes No Yes High Low 
EX-3 4 Low Medium No No Maybe Low Low 
EX-4 12 Low Low Yes No Yes High Low 
EX-5 2 Low Low Yes No Yes High Low 
EX-6 4 Medium Medium Yes Yes No Medium High

Analysis of Mitigation Actions 
Complete the table titled “Analysis of Mitigation Actions” summarizing the mitigation actions by hazard of concern and 
the following six mitigation types: 

Prevention—Government, administrative or regulatory actions that influence the way land and buildings are 
developed to reduce hazard losses. Includes planning and zoning, floodplain laws, capital improvement 
programs, open space preservation, and stormwater management regulations. 
Property Protection—Modification of buildings or structures to protect them from a hazard or removal of 
structures from a hazard area. Includes acquisition, elevation, relocation, structural retrofit, storm shutters, 
and shatter-resistant glass. 
Public Education and Awareness—Actions to inform citizens and elected officials about hazards and ways to 
mitigate them. Includes outreach projects, real estate disclosure, hazard information centers, and school-age 
and adult education. 
Natural Resource Protection—Actions that minimize hazard loss and preserve or restore the functions of 
natural systems. Includes sediment and erosion control, stream corridor restoration, watershed 
management, forest and vegetation management, and wetland restoration and preservation. 
Emergency Services—Actions that protect people and property during and immediately after a hazard event. 
Includes warning systems, emergency response services, and the protection of essential facilities. 
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Structural Projects—Actions that involve the construction of structures to reduce the impact of a hazard. 
Includes dams, setback levees, floodwalls, retaining walls, and safe rooms. 

This exercise demonstrates that the jurisdiction has selected a comprehensive range of actions. 

Please see the example below based off the recommended initiatives, but please note that these recommendations 
are heavy on the prevention spectrum and light in other areas. Planning partners should aim to identify at least one 
action in each category: 

ANALYSIS OF MITIGATION ACTIONS 

Hazard Type

Action Addressing Hazard, by Mitigation Typea

1. 
Prevention

2. Property 
Protection 

3. Public 
Education 

and 
Awareness

4. Natural 
Resource 
Protection 

5. Emergency 
Services

6. 
Structural 
Projects

Dam Failure EX-2, EX-3, EX-
4, EX-5, EX-6 

EX-1 EX-4  EX-6 

Drought EX-2, EX-3, EX-
4, EX-5, EX-6  

EX-1 EX-4,  EX-6 

Earthquake EX-2, EX-3, EX-
4, EX-5, EX-6 

EX-1 EX-4  EX-6 

Flood EX-2, EX-3, EX-
4, EX-5,  EX-6 

EX-1 EX-4   EX-6 

Landslide EX-2, EX-3, EX-
4, EX-5, EX-6 

EX-1 EX-4  EX-6 

Severe weather EX-2, EX-3, EX-
4, EX-5,  EX-6 

EX-1 EX-4  EX-6 

Tsunami EX-2, EX-3, EX-
4, EX-5  EX-6 

EX-1 EX-4  EX-6 

Wildfire EX-2, EX-3, EX-
4, EX-5, EX-6 

EX-1 EX-4  EX-6 

Future needs to better understand risk/vulnerability 
In this section, identify any future studies, analyses, reports, or surveys your jurisdiction needs to better understand its 
vulnerability to identified or currently unidentified risks. These could be needs based on federal or state agency 
mandates. Please note that this section is optional. 

Additional comments 
Use this section to add any additional information pertinent to hazard mitigation and your jurisdiction not covered in 
this template. Please note that this section is optional. 
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Attachment B 
 
 
 

San Mateo County General Plan 
 
 
Existing: 
 
Policy 15.17 (Support Research Programs, Efforts for Disaster Prediction and 
Emergency Preparedness): 
 
Support appropriate and useful research programs being conducted by Federal, State 
and local agencies, and private consultants to improve knowledge of and define 
mitigation measures for natural hazards and to predict, prepare for, and respond to 
natural disasters. 
 
Proposed: 
 
Policy 15.17 (Support Research Programs, Efforts for Disaster Prediction and 
Emergency Preparedness): 
 
1. Support appropriate and useful research programs being conducted by Federal, 

State and local agencies, and private consultants to improve knowledge of and 
define mitigation measures for natural hazards and to predict, prepare for, and 
respond to natural disasters. 

 
2. In 2005, the County adopted its first Local Hazard Mitigation Plan.  The County 

updated the Local Hazard Mitigation Plan (LHMP) in 2016.  On _____________, 
the Board of Supervisors adopted the County’s 2016 Annex for the LHMP (by 
reference) into the General Plan. 
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