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SECTIONONE Introduction

The City and County of San Francisco (the City) has developed this Hazard Mitigation Plan
(hereinafter referred to as the 2008 HMP) to assess risks posed by natural and human-caused
hazards and to develop a mitigation strategy for reducing the City’s risks. The City has prepared
the 2008 HMP in accordance with the requirements of the Disaster Mitigation Act of 2000
(DMA 2000). The Department of Emergency Management (DEM), Division of Emergency
Services, has coordinated the preparation of the 2008 HMP in cooperation with other city
agencies and departments. The 2008 HMP replaces the HMP prepared by the City in 2005.

This section provides a brief introduction to hazard mitigation planning, Local Mitigation Plan
requirements, Federal Emergency Management Agency (FEMA) mitigation grants, and a
description of the 2008 HMP.

1.1  HAZARD MITIGATION PLANNING

Hazard mitigation, as defined in Title 44 Code of Federal Regulations (CFR), Subpart M,
Section 206.401, is “any action taken to reduce or eliminate the long-term risk to human life and
property from natural hazards.” In California, the Governor’s Office of Emergency Services
(OES) has expanded this definition to include human-caused hazards. As such, hazard mitigation
is any work done to minimize the impacts of any type of hazard event before it occurs. It aims to
reduce losses from future disasters. Hazard mitigation is a process in which hazards are
identified and profiled, people and facilities at risk are analyzed, and mitigation actions are
developed. The implementation of the mitigation actions, which include long-term strategies that
may involve planning, policy changes, programs, projects, and other activities, is the end result
of this process.

1.2 LOCAL PLANNING REQUIREMENTS

In recent years, local hazard mitigation planning has been driven by a new federal law, known as
the Disaster Mitigation Act of 2000 (DMA 2000). On October 30, 2000, Congress passed the
DMA 2000 (Public Law 106-390), which amended the Robert T. Stafford Disaster Relief and
Emergency Assistance Act of 1988 (Stafford Act) (Title 42 of the United States Code [USC]
Section 5121 et seq.) by repealing the act’s previous mitigation planning section (409) and
replacing it with a new mitigation planning section (322). This new section emphasized the need
for state, tribal, and local entities to closely coordinate mitigation planning and implementation
efforts. This new section also provided the legal basis for the Federal Emergency Management
Agency’s (FEMA’s) mitigation plan requirements for mitigation grant assistance.

To implement these planning requirements, FEMA published an Interim Final Rule in the
Federal Register on February 26, 2002 (FEMA 2002) (44 CFR Part 201). The planning
requirements, including plan update requirements, are identified in their appropriate sections
throughout this plan.

In addition to meeting the Local Mitigation Plan requirements of the DMA 2000, this plan also
addresses the Local Flood Mitigation Plan requirements of the Flood Mitigation Assistance
(FMA) grant program. The FMA grant program was created pursuant to Section 1366 of the
National Flood Insurance Act of 1968 (42 USC 4104c) as amended by the National Flood
Insurance Reform Act of 1994 (Public Law 103-325) and the Bunning-Bereuter-Blumenauer
Flood Insurance Reform Act of 2004 (Public Law 108-264). The goal of the FMA grant program
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SECTIONONE Introduction

is to reduce or eliminate flood insurance claims under the National Flood Insurance Program
(NFIP). Particular emphasis for this program is placed on mitigating Repetitive Loss (RL)
properties.

The new Local Plan Update FEMA crosswalk, which documents compliance with 44 CFR for
both the Local Mitigation Plan and the Flood Mitigation Plan requirements, is provided in
Appendix A.

1.3 GRANT PROGRAMS WITH MITIGATION PLAN REQUIREMENTS

Currently, five FEMA grant programs provide funding to local entities that have a FEMA-
approved Local Mitigation Plan that meet the Flood Mitigation Plan requirements. Two of the
grant programs are authorized under the Stafford Act and DMA 2000, and the remaining three
are authorized under the National Flood Insurance Act and the Bunning-Bereuter-Blumenauer
Flood Insurance Reform Act.

1.3.1 Stafford Act Grant Programs

Hazard Mitigation Grant Program (HMGP): The HMGP provides grants to state, local, and
tribal entities to implement long-term hazard mitigation measures after declaration of a major
disaster. The purpose of the HMGP is to reduce the loss of life and property due to natural
disasters and to enable mitigation measures to be implemented during the immediate recovery
from a disaster. Projects must provide a long-term solution to a problem (for example, elevation
of a home to reduce the risk of flood damage rather than buying sandbags and pumps to fight the
flood). Also, a project’s potential savings must be more than the cost of implementing the
project. Funds may be used to protect either public or private property or to purchase property
that has been subjected to, or is in danger of, repetitive damage. The amount of funding available
for the HMGP under a particular disaster declaration is limited. Under the program, the Federal
government may provide a state or tribe with up to 20 percent of the total disaster grants awarded
by FEMA; and may provide up to 75 percent of the cost of projects approved under the program.

Pre-Disaster Mitigation (PDM) Program: The PDM Program provides funds to state, local,
and tribal entities for hazard mitigation planning and the implementation of mitigation projects
before a disaster event. PDM grants are awarded on a nationally competitive basis. Like HMGP
funding, the potential savings of a PDM project must be more than the cost of implementing the
project. Funds may be used to protect either public or private property or to purchase property
that has been subjected to, or is in danger of, repetitive damage. The total amount of PDM
funding available is appropriated by Congress on an annual basis. In fiscal year (FY) 2008,
Congress appropriated $100M for PDM grants. The Federal government provides up to 75
percent of the cost of projects approved under the program.

1.3.2 National Flood Insurance Act Grant Programs

Flood Mitigation Assistance (FMA) Grant Program: As noted above, the goal of the FMA

Grant Program is to reduce or eliminate flood insurance claims under the NFIP. This program

places particular emphasis on mitigating RL properties. The primary source of funding for this
program is the National Flood Insurance Fund. Grant funding is available for three types of
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SECTIONONE Introduction

grants: Planning, Project, and Technical Assistance. Project grants, which use the majority of the
program’s total funding, are awarded to local entities to apply mitigation measures to reduce
flood losses to properties insured under the NFIP. In FY 2008, FMA funding totaled $30 million.
The cost-share for this grant is 75 percent federal/25 percent nonfederal. However, a cost-share
of 90 percent federal/10 percent nonfederal is available in certain situations to mitigate severe
repetitive loss (SRL) properties.

Repetitive Flood Claims (RFC) Program: The RFC Program provides funding to reduce or
eliminate the long-term risk of flood damage to residential and non-residential structures insured
under the NFIP. Structures considered for mitigation must have had one or more claim payments
for flood damages. In FY 2008, Congress appropriated $10 million for the implementation of this
program. All RFC grants are eligible for up t0100 percent federal assistance.

Severe Repetitive Loss (SRL) Program: The SRL Program provides funding to reduce or
eliminate the long-term risk of flood damage to residential structures insured under the NFIP.
Structures considered for mitigation must have had at least four NFIP claim payments over
$5,000 each, when at least two such claims have occurred within any 10-year period, and the
cumulative amount of such claim payments exceeds $20,000; or for which at least two separate
claims payments have been made with the cumulative amount of the building portion of such
claims exceeding the value of the property, when two such claims have occurred within any 10-
year period. Congress has authorized up to $40 million per year from FY 2005-FY 2009. The
cost-share for this grant is 75 percent federal/25 percent nonfederal. However, a cost-share of 90
percent federal/10 percent nonfederal is available to mitigate SRL properties when the state or
tribal plan addresses ways to mitigate SRL properties.

1.4  HAZARD MITIGATION PLAN DESCRIPTION

The remainder of this 2008 HMP consists of the sections and appendices described below.

1.4.1 Section 2: Prerequisites
Section 2 addresses the prerequisites of plan adoption.

1.4.2 Section 3: Community Description

Section 3 provides a general history and background of San Francisco, including historical trends
for population and the demographic and economic conditions that have shaped the area. A
location figure of San Francisco and the Bay Area is provided in Appendix C.

1.4.3 Section 4: Planning Process

Section 4 describes the plan update process, including changes made to the 2005 Multi-
Jurisdictional Local Government Hazard Mitigation Plan for the San Francisco Bay Area: City
and County of San Francisco Annex (hereafter referred to as the 2005 HMP). This section
identifies members of the Hazard Mitigation Planning Team (Planning Team), the meetings held
as part of the planning process (Appendix D), and the URS Corporation consultants (hereafter
referred to as the consultants). This section also documents public outreach activities (attached as
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SECTIONONE Introduction

Appendix E) and the review and incorporation of relevant plans, reports, and other appropriate
information.

1.4.4 Section 5: Hazard Analysis

Section 5 describes the process through which the Planning Team identified, screened, and
selected the hazards to be profiled in the 2008 HMP. The hazard analysis includes the nature,
history, location, extent, and probability of future events for each hazard. Extra detail is given to
the flood hazard profile to meet the FMA planning requirements. Historical and location hazard
figures are provided in Appendix C.

1.4.5 Section 6: Vulnerability Analysis

Section 6 identifies potentially vulnerable assets — people, residential, nonresidential, and mixed
use building structures, critical and non-critical facilities, major utilities, and transportation
systems — in the County limits of San Francisco. For this version of the plan, City-owned assets
located outside of the County limits were not included. This data was compiled by assessing the
potential impacts from each hazard using Geographic Information System (GIS) data. The
resulting information identifies the full range of hazards that San Francisco could face and the
potential social impacts, damages, and economic losses.

1.4.6 Section 7: Capability Assessment

Section 7 identifies and evaluates human and technical, financial, and legal and regulatory
resources available for hazard mitigation within San Francisco. In addition, this section lists
current, ongoing, and completed mitigation projects and programs within the City.

1.4.7 Section 8: Mitigation Strategy

The mitigation strategy (Section 8) provides a blueprint for reducing the potential losses
identified in the vulnerability analysis. The Planning Team reviewed and revised the 2005
HMP’s mitigation goals and potential actions to create a list of over two-dozen new mitigation
projects. Through an evaluation and prioritization process described in this chapter, the Planning
Team selected high-priority projects to be included in the implementation strategy.

1.4.8 Section 9: Plan Maintenance

Section 9 describes the formal plan maintenance process to ensure that the 2008 HMP remains
an active and applicable document. The process includes monitoring, evaluating, and updating
the 2008 HMP (Appendix G); implementation through existing planning mechanisms; and
continued public involvement.

1.4.9 Section 10: References
Section 10 lists the reference materials used to prepare the 2008 HMP.
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SECTIONONE Introduction

1.4.10 Appendix A

Appendix A provides the FEMA crosswalk, which documents compliance with 44 CFR for both
the Local Mitigation Plan requirements and the Flood Mitigation Plan requirements.

1.4.11 Appendix B
Appendix B provides the Adoption Resolution.

1.4.12 Appendix C

Appendix C includes the figures that identify known hazard areas, previous hazard occurrences,
population density, building stock, critical and non-critical facilities, major utilities, and
transportation systems.

1.4.13 Appendix D
Appendix D contains the Planning Team meeting information for meetings #1, #2, and #3.

1.4.14 Appendix E

Appendix E provides public outreach information, including information posted on DEM’s
website and the Disaster Preparedness Coordinators’ Meeting presentation.

1.4.15 Appendix F

Appendix F lists the name and neighborhood of each public asset included in the vulnerability
analysis.

1.4.16 Appendix G
Appendix G provides the plan maintenance documents.

1.4.17 Appendix H
Appendix H provides an electronic version of the 2008 HMP on a CD.




SECTIONTWO Prerequisites

2.1 ADOPTION BY LOCAL GOVERNING BODY AND SUPPORTING
DOCUMENTATION

The requirements for the adoption of this HMP by the participating local governing body, as
stipulated in the DMA 2000 and its implementing regulations, are described below.

DMA 2000 REQUIREMENTS: PREREQUISITES

Adoption by the Local Governing Body

Requirement §201.6(c)(5): [The local hazard mitigation plan shall include] 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).

Element
= Has the local governing body adopted the new or updated plan?

= |s supporting documentation, such as a resolution, included?
Source:  FEMA 2008.

The City and County of San Francisco meets the requirements of Section 409 of the Stafford Act
and Section 322 of the DMA 2000.

The Board of Supervisors of the City and County of San Francisco adopted the 2008 HMP by
resolution on December 9, 2008. Mayor Gavin Newsom approved the foregoing resolution on
December 16, 2008. A scanned copy of the resolution is included in Appendix B, Adoption
Resolution.




SECTIONTHREE Community Description

This section describes the location, geography, and history; demographics; and land use
development trends of the City and County of San Francisco (hereafter referred to as the City or
San Francisco).

3.1 LOCATION, GEOGRAPHY, AND HISTORY

San Francisco is located on the coast of Northern California. It forms the northern tip of a
peninsula lying between the San Francisco Bay and the Pacific Ocean and is bordered by the
Pacific Ocean to the west, the San Francisco Bay to the north and east, and by San Mateo County
to the south. San Francisco is approximately 350 miles northwest of Los Angeles and
approximately 300 miles south of the California-Oregon border. The City occupies
approximately 47 square miles. . Elevations in San Francisco range from sea level at the Pacific
Ocean to over 927 feet at the top of Mount Davidson, near the center of San Francisco.

San Francisco’s climate is temperate and Mediterranean, characterized by moist mild winters and
dry summers. The varied topography and marine surroundings provide for a spectrum of
microclimates within the county borders. Fog is common in San Francisco, particularly in the
western areas. Temperatures usually range between 40 and 70 degrees Fahrenheit.

The region around San Francisco Bay (hereafter referred to as the Bay) was first inhabited by
indigenous peoples between 10,000 and 20,000 years ago by indigenous peoples now known as
the Ohlone, though at the time, no single unified group by such a name existed. Rather, about 40
culturally distinct groups of native hunter-gathers lived throughout the area. The group that lived
in what is today San Francisco was the Yelamu, many of which became involved with the
Spanish Mission of San Francisco de Asis in the late 1700s.

In 1769, Spanish explorers on an expedition led by Jose Francisco Ortega discovered the mouth
of the San Francisco Bay, now known as the Golden Gate. In 1776, a Spanish expedition led by
Juan Bautista de Anza reached what is today the open space area known as the Presidio. In that
same year, Spanish explorers established the Mission of San Francisco de Asis (also known as
the Mission Dolores).

Following the Mexican War of Independence, between 1810 and 1821, Mexico, which at the
time included San Francisco and much of the southwestern United States, gained independence
from Spain. In 1846, Mexico and the United States became engaged in the Mexican-American
War, which resulted in the United States taking control, from Mexico, of a portion of California
that included San Francisco. At the time, present-day San Francisco was known as Yerba Buena,
but was renamed San Francisco by the Chief Magistrate in 1846.

In 1848, gold was discovered in California, precipitating a mass migration of Americans
westward. The development of institutions after this migration contributed to the California
Legislature establishing counties in California, including San Francisco in 1850. The San
Francisco County government was established on April 1, 1850, and City of San Francisco was
incorporated on April 15, 1850. The Consolidation Act of 1856 mandated the combination of the
City and County into the single geographic and political unit that exists today.




SECTIONTHREE Community Description

3.2 GOVERNMENT

Under the 1996 Charter, the San Francisco government consists of two equal branches, the
legislative branch and the executive branch. The legislative branch consists of an 11-member
Board of Supervisors. Each member is elected by a majority vote of residents of the district he or
she represents. Because San Francisco is both a city and county, the Board of Supervisors also
serves as a city council. The Board of Supervisors is headed by a President of the Board, who
appoints members of Board committees.

The executive branch of San Francisco consists of the Mayor of San Francisco, who serves as the
chief executive officer and official representative of the City and County, as well as various
commissions and departments. The Mayor has responsibility for general administration and
oversight of all departments and governmental units in San Francisco. The Mayor also frequently
appoints members to City commissions, though the Board of Supervisors sometimes plays a role
in such appointments.

3.3 ECONOMY

San Francisco is both a worldwide tourist destination and a global finance center. Over 30
international financial institutions and some of the largest banks in the United States are based in
San Francisco. In 2007, San Francisco’s tourism industry generated $8.2 billion and attracted 2.3
million visitors. The 9-county San Francisco Bay Area (hereafter referred to as the Bay Area)
thrives on international trading and shipping. The Port of Oakland is one of the largest ports on
the West Coast, and in combination with three airports and eight other ports in the area, the Bay
Area handles nearly 30 percent of West Coast trade. The San Francisco International Airport, the
ninth largest in the United States and the fourteenth largest in the world, contributes significantly
to trade, shipping, and tourism in the Bay Area.

South of San Francisco, Silicon Valley, which is located in the Bay Area’s Santa Clara County,
serves as a national and international center for the high-technology industry. San Francisco’s
economy has become increasingly linked to that of Silicon Valley. Closely connected to the
high-technology sector, medical science and medical technology also play an important part in
the economy of San Francisco and the Bay Area. Nearly one-third of total worldwide
biotechnology workers are employed in San Francisco and the Bay Area. San Francisco’s
Mission Bay area has become a center for high-technology medical sciences and is the site of a
major new biomedical research campus of the University of California, San Francisco. The
headquarters of the California Institute for Regenerative Medicine, an agency funding stem cell
research, is also located in Mission Bay.

34 DEMOGRAPHICS

According to the United States Census Bureau (Census), San Francisco’s population in 2000 was
776,733. According to the 2000 Census, 1 percent of San Franciscans were under 5 years of age,
85.5 percent werel8 years old or over, and 13.7 percent were 65 years old or over. The median
age in San Francisco in 2000 was 36.5 years.

The 2000 Census recorded San Francisco’s racial composition as follows: 49.7 percent White;
7.8 percent Black or African American; 0.4 percent American Indian and Alaska Native; 30.8
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SECTIONTHREE Community Description

percent Asian, 0.5 percent Native Hawaiian and Other Pacific Islander, 6.5 percent some other
race; 4.3 percent two or more races; and 14.1 percent Hispanic or Latino.

The 2000 Census found the San Francisco’s labor force to consist of 448,669 individuals. San
Francisco’s unemployment rate in 2000 was 3.0 percent. The Census reported the median
income in San Francisco in 1999 to be $63,545 and the 1999 per capita income to be $34,556.
About 7.8 percent of San Francisco families and 11.3 percent of individuals were reported to be
living below the poverty level in 2000.

Social Compact, a not-for-profit corporation promoting investment in low-income communities,
worked with San Francisco to prepare a market and demographic analysis of its 12
neighborhoods. According to Social Compact’s extrapolations, San Francisco’s 2007 population
was 846,515. Social Compact found the median income in San Francisco in 2007 to be $93,771.
The City believes that these numbers more accurately reflect San Francisco’s population than
2007 Census population estimates and therefore the Social Compact population estimations are
used in this 2008 HMP.
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This section describes the original planning efforts; details how the plan was updated and who
was involved in this process; documents public outreach efforts; and summarizes the review and
incorporation of existing plans, studies, and reports used to develop the 2008 HMP. Additional
information regarding the Planning Team meetings and public outreach efforts is discussed
below and provided in more detail in Appendix D, Planning Team Meetings, and Appendix E,
Outreach Information.

The requirements for the planning process, as stipulated in DMA 2000 and its implementing
regulations, are described below.

DMA 2000 REQUIREMENTS: PLANNING PROCESS

Documentation of the Planning Process
Requirement §201.6(b): 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

(3) Review and incorporation, if appropriate, of existing plans, studies, reports, and technical information.

Requirement §201.6(c)(1): [The plan shall document] 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.

Element
= Does the new or updated plan provide a narrative description of the process followed to prepare the plan?

= Does the new or updated plan indicate who was involved in the current planning process? (For example, who
led the development at the staff level and were there any external contributors such as contractors? Who
participated on the plan committee, provided information, reviewed drafts, etc.?)

= Does the new or updated plan indicate how the public was involved? (Was the public provided an opportunity
to comment on the plan during the drafting stage and prior to the plan approval?)

= Does the new or updated plan indicate that an opportunity was given for neighboring communities, agencies,
businesses, academia, nonprofits, and other interested parties to be involved in the planning process?

= Does the updated plan document how the planning team reviewed and analyzed each section of the plan?

= Does the planning process describe the review and incorporation, if appropriate, of existing plans, studies,
reports, and technical information?

= Does the updated plan indicate for each section whether or not it was revised as part of the update process?
Source:  FEMA 2008.

4.1  INITIAL PLANNING PROCESS, 2004-2005

As noted previously, the initial basis for this plan was the base plan of 2005 HMP. The base plan
was prepared by the Association of Bay Area Governments (ABAG). Plan development occurred
over a 9-month period, from June 2004—April 2005. To kick off the planning process, ABAG
held a series of forums across the Bay Area. At the San Francisco forum, held on June 1, 2004,
policy, planning, building, public works, and emergency management staff were invited to learn
about DMA 2000, the multi-jurisdictional plan and annexes, a GI1S-based hazard identification
and risk assessment, and the mitigation projects to include in a community annex.
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Over the next 4 months, ABAG staff reviewed existing technical reports and studies as a basis
for the hazard assessment, exposure, and vulnerability portion. ABAG staff also prepared 53
online GIS hazard maps. Next, ABAG drafted goals, policies, and 50 mitigation projects (based
on existing HMGP projects) and presented this information to ABAG’s Regional Planning
Committee in September 2004. In addition, ABAG drafted an outline of mitigation strategies and
circulated the strategies to all participating local government agencies for comment.

ABAG distributed the Draft Local HMP at the ABAG General Assembly conference on
“Taming Natural Disasters” on October 6, 2004. Between October and November 2004, ABAG
presented the draft plan at several existing Bay Area workshops and forums. Comments received
from the general public, participating jurisdictions, the OES, and FEMA were incorporated into
the draft plan by late January 2005. ABAG’s Executive Board adopted the base plan of the 2005
HMP on March 17, 2005. The San Francisco Board of Supervisors adopted the 2005 HMP on
April 12, 2005, and Mayor Gavin Newsom approved the adoption resolution on April 15, 2005.

4.2  PLAN UPDATE PROCESS, 2008

As required by DMA 2000, a local HMP must be updated every 5 years or when substantial
changes are made to the plan. In mid-2007, DEM decided that the plan warranted an update, as
DEM determined that additional hazards and mitigation projects needed to be addressed in the
plan. As such, DEM invited several City departments and agencies as well as the San Francisco
Community Agencies Responding to Disaster to participate as Planning Team members for the
2008 HMP update. All Planning Team members that contributed to this plan update process are
listed in Table 4-1.

Table 4-1 Hazard Mitigation Planning Team

Name

Department or Agency

Key Input

Lt. Babe Franey

DEM

Point of Contact

Laura Adleman DEM Public outreach

Cynthia Chono DPW Hazard selection

David Copeland SFPUC Mitigation projects

Herb Dang SFPUC City asets, stormwater ponding

Lucas Eckroad DEM Planning team coordination, DEM website
Gary Hoy DPW DPW assets and projects

Matt Hansen

Risk Management Program

Replacement values for assets, mitigation
projects

Jonas lonin Planning Public assets, GIS, mitigation projects
Raymond Lui DBI Public assets

John Rodgers SFPUC City assets, UMBs, GIS

Sidonie Sansom Port Port assets and projects

Brian Strong DPW DPW assets and projects
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Table 4-1 Hazard Mitigation Planning Team

Name Department or Agency Key Input

Economic & Workforce s .
Jack Sylvan Development Mitigation projects
Vernon Takasuka DBI Public assets, UMBs, GIS
Adam Van de Water Capital Planning Program City assets, mitigation projects
Linda Yeung Office of City Administrator NFIP, mitigation projects

DBI = Department of Building Inspection, DPW = Department of Public Works, SFPUC = San Francisco Public Utilities Commission
UMB = unreinforced masonry building

On April 21, 2008, DEM held the first Planning Team meeting to begin the plan update process.
As shown in Appendix D, Planning Team Meetings, the consultants and DEM familiarized the
Planning Team with the DMA 2000, the plan update process, the plan outline, and the plan
schedule. The Planning Team also assessed a matrix of hazards addressed in other City plans,
including 1996 General Plan, 2005 HMP, and 2008 Emergency Response Plan (ERP), as well as
state and Presidentially declared disasters within San Francisco. Using this information, the
Planning Team developed a preliminary list of hazards to be profiled in the new plan. In
addition, the Planning Team reviewed a list of assets included in the 2005 HMP and determined
additional assets to be addressed in the 2008 HMP.

At the end of the meeting, the consultants and DEM handed out copies of the 2005 HMP and
asked the Planning Team to review the plan and provide feedback to the consultants and DEM
about what they would like to see included in the updated version of the plan.

As such, on May 1, the consultants emailed the Planning Team with the finalized list of hazards
to be profiled, assets to be analyzed, and a synopsis of the recommended changes to be made to
the plan. A summary of these plan update findings is shown in Table 4-2.

Table 4-2 Summary of Initial Update Findings

2005 HMP Actions Needed to be Taken
Adoption Annex e Rename as “Prerequisites” section.
e Adopt the 2008 HMP by the Board of Supervisors, with approval from the
Mayor.

Introduction Rename as “Community Description” section.
Update demographic information.

Include history, government, and economy information.

Planning Process Create a Planning Team.

Determine hazards to be profiled and assets to be analyzed.
Develop a public outreach strategy.

Incorporate other existing City plans and reports into 2008 HMP.

Document entire plan update process.

URS 4-3



SECTIONFOUR Planning Process

Table 4-2 Summary of Initial Update Findings

2005 HMP Actions Needed to be Taken

Hazard and Risk Assessment ¢ Rename as “Hazards Analysis” and “Vulnerability Analysis” sections.

e Update hazards and assets, per discussion at Planning Team meeting #1 and
subsequent emails.

e Update hazards profiled in the 2005 HMP. Utilize various hazard data sources
to determine recent historical events, new hazard areas, and new subhazards.

e Update the asset lists to include critical facilities, non-critical facilities, major
utilities, and transportation systems.

e  Conduct vulnerability analysis, using updated asset and hazard information,

interpret analysis, and discuss new findings.

Meet with the Planning Team to discuss vulnerability analysis findings.

Remap hazard areas and asset locations in GIS.

Mitigation Activities and
Priorities

Rename as “Mitigation Strategy” section.

Develop a “Capability Assessment” section.

Review and document all local legal and regulatory, administrative and

technical, and financial resources available for hazard mitigation.

e  Meet with the Planning Team to determine if the 2005 HMP goals are still
relevant.

e Reuvise the list of mitigation actions in the 2005 HMP.

Develop a comprehensive list of new mitigation actions from various City

agencies and departments.

Develop a new mitigation action evaluation/prioritization process.

Determine the implementation strategy for selected mitigation actions.

Rename as “Plan Maintenance” section.

Create a DEM and Planning Team monitoring and evaluation process.
Create a 5-year update process.

Create a public input process.

Plan Monitoring, Evaluation,
and Updating Process

During the second meeting held on June 25, the consultants and DEM presented the Planning
Team with the draft hazard and asset figures, the draft asset list, and the draft vulnerability
analysis (Appendix D, Planning Team Meetings). The Planning Team commented on progress
made-to date, such as critical and non-critical assets listed in the plan. At the end of the meeting,
the consultants distributed information about the mitigation strategy, including previously funded
mitigation projects and FEMA mitigation project criteria. Each Planning Team member was
asked to submit mitigation project ideas to the consultants on behalf of their department or
agency prior to the third Planning Team meeting.

On July 14, a third Planning Team meeting was held to develop the mitigation strategy. As
shown in Appendix D, Planning Team Meetings, the Planning Team reviewed and revised a list
of potential mitigation projects submitted by various departments and agencies and the
consultants. The Planning Team reviewed different evaluation criteria, such as cost-benefit, local
champion, and funding availability to develop a list of high-priority projects. The Planning Team
determined that all high-priority projects would be listed in the implementation strategy. After
this meeting, departments with high-priority projects submitted detailed project information,
including a project timeline, details of project funding, and details of project administration, to
the consultants to include in the implementation strategy.
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On August 7, the consultants led a presentation about the 2008 HMP update at the City’s
Disaster Preparedness Coordinators’ Meeting. Per the Mayor’s Executive Directive 06-01, issued
May 10, 2006, the Disaster Preparedness Coordinators are a group of senior department and
agency staff who are responsible for coordinating emergency preparedness activities within their
respective departments. Specifically, this group is tasked with the implementation of the City’s
All-Hazard Strategic Plan and meets monthly to review ongoing emergency preparedness efforts,
assess progress, and plans next steps in the implementation process. Besides City staff, DEM
invited emergency management staff from neighboring Marin, Alameda, and San Mateo counties
to attend the meeting and comment on progress made-to-date.

In mid-August, the Planning Team reviewed and commented on the Administrative Draft Plan.
The consultants addressed and incorporated these comments into the next draft plan, the Public
Draft Plan. As noted in Section 4.4, DEM posted the Public Draft HMP on its website for a 30-
day public comment period. Subsequently, DEM sent the Public Draft Plan to the OES and
FEMA for a courtesy review.

4.3 PUBLIC OUTREACH

Shortly after the planning process began, the consultants and DEM developed a 2008 HMP
public outreach strategy. The two-pronged strategy focused on efforts made during the planning
phase and efforts made during the drafting phase. For the first half of the strategy, DEM sought
public input regarding the hazards to be profiled in the 2008 HMP. The 2005 HMP addressed
eight natural hazards; the 2008 HMP addresses an additional six natural hazards (reservoir
failure, coastal flooding, stormwater ponding, heat, landslides, and wind) and four human-caused
hazards (hazardous material, Weapon of Mass Destruction [WMD], energy supply, and
terrorism). The DEM posted several of the new hazard maps on its website for public review and
comment as the plan was developed (Appendix E, Outreach Information). DEM did not receive
any public comments regarding the types of hazards to be addressed in the plan or the hazard
figures developed for the plan.

For the second half of the public outreach strategy, DEM sought input on the Public Draft Plan.
As such, DEM posted the Public Draft Plan on its website for public comment from September 5
to October 5 (Appendix E, Outreach Information).

4.4 INCORPORATION OF EXISTING PLANS AND OTHER RELEVANT
INFORMATION

During the planning process, the consultants reviewed and incorporated information from
existing plans, studies, and reports into the 2008 HMP. The state and City plans integrated into
this document are listed below. A complete list of the sources consulted is provided in

Section 10.

San Francisco Emergency Response Plan (2008): The Hazards identified in the ERP provided a
basis for the hazards selected for the 2008 HMP.

San Francisco General Plan, Community Safety Element (1997): The hazards identified in the
1997 Community Safety Element provided hazard profile information for seismic hazards
(ground shaking and ground failure) and inundation hazards (tsunami and flooding).
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San Francisco General Plan, Area Plans (1989-2008): The land use and development trends
identified in the Area Plans provided guidance for development trends identified in the 2008
HMP’s vulnerability analysis.

SFPUC Stormwater Management Plan (2003-2004): The Stormwater Management Plan
provided hazard information for the 2008 HMP’s stormwater ponding hazard profile.

San Francisco Building Codes: These codes regulate new construction and major
remodels/additions; they were used to develop the capability assessment.

State of California Multi-Hazard Mitigation Plan (2007): This plan, prepared by OES, was
consulted to ensure that the hazard profiles and mitigation strategy in the 2008 HMP are
consistent with state hazard profiles and the state’s mitigation strategy..

California Department of Conservation, Division of Mines and Geology, Seismic Hazard Zone
Report for the City and County of San Francisco (2000): This report provided information
about the seismic hazard zone maps and the potential for ground shaking, liquefaction, and
landslides in San Francisco.
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A hazard analysis includes the identification and screening of each hazard and subsequently the
profiling of each hazard. Hazard identification is the process of recognizing the natural and
human-caused events that threaten an area. Natural hazards result from unexpected or
uncontrollable natural events of significant size and destructive power. Human-caused hazards
result from human activity and include technological hazards and terrorism. Technological
hazards are generally accidental or result from events with unintended consequences (for
example, an accidental hazardous materials release). Terrorism is defined as the calculated use of
violence (or threat of violence) to attain goals that are political, religious, or ideological in
nature. Even though a particular hazard may not have occurred in recent history in the study area,
all hazards that may potentially affect the study area are considered; the hazards that are unlikely
to occur or for which the risk of damage is accepted as being very low, are eliminated from
consideration.

Hazard profiling is accomplished by describing hazards in terms of their nature, history, location,
extent, and probability. Hazards are identified through the collection of historical and anecdotal
information, review of existing plans and studies, and preparation of hazard maps of the study
area. Hazard maps are used to determine the geographic extent of the hazards and define the
approximate boundaries of the areas at risk.

5.1 HAZARD IDENTIFICATION AND SCREENING

The requirements for hazard identification, as stipulated in DMA 2000 and its implementing
regulations, are described below.

DMA 2000 REQUIREMENTS: RISK ASSESSMENT

ldentifying Hazards

Requirement 8201.6(c)(2)(i): [The risk assessment shall include a] description of the type of all natural hazards that
can affect the jurisdiction.

Element
= Does the new or updated plan include a description of all of the types of all natural hazards that affect the
jurisdiction?

Source: FEMA 2008.

For the first step of the hazard analysis, the Planning Team developed a list of all types of natural
and human-caused hazards, including the hazards identified in the City’s 2005 HMP, General
Plan, and ERP. Next, as shown in Table 5-1, the Planning Team evaluated and screened this
comprehensive list of potential hazards based on a range of factors, including prior occurrence
(Presidentially-declared and state-declared emergencies and disasters that have occurred in the
Bay Area over the past 20 years), perception of the relative risk presented by each hazard, and
the ability to mitigate each hazard.
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Table 5-1

Identification and Screening of Hazards

Identified in ERP,

Presidential General Plan, 2005
Hazard Type Subhazard State Proclamation | Declaration HMP Hazard to be Profiled in 2008 HMP*
Avalanche No
Civil Unrest Unknown (1966) ERP No
Coastal Erosion No
Dam Failure Yes, as a Reservoir Failure
Drought Unknown (2008) 2005 HMP Yes
Energy
Emergency/Power GP-2001 (2001) ERP Yes
Disruption
Expansive Soil No

GP-96-01 (1996) 1203-DR (1998) General Plan, 2005

Flood Unknown (1958) 1046-DR (1995) HMP Yes

(1958)
Hailstorm No

Hazardous Material
Event

General Plan, ERP

Yes, as a Human-Caused Hazard

Heat Yes
Hurricane Yes
Infectious Disease ERP No
Land Subsidence No
. General Plan, 2005
Landslide HMP Yes
Qil Spill Unknown (2007) ERP Yes, as a Hazardous Material Event
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Table 5-1

Identification and Screening of Hazards

Identified in ERP,

Presidential General Plan, 2005
Hazard Type Subhazard State Proclamation | Declaration HMP Hazard to be Profiled in 2008 HMP*
Ground Shaking 845-DR (1989) Sggsergll\;’éan, ERP, Yes
General Plan, ERP,
Liquefaction 845-DR (1989) 2005 HMP Yes
Seismic

Lateral Spread

845-DR (1989)

Yes, as part of a Earthquake-Induced
Landslide

Earthquake-Induced
Landslide

General Plan, ERP,
2005 HMP

Yes

Reservoir Failure

General Plan, ERP

Yes, as a Other Hazard

Show No

Transportation

Disruption ERP No

Terrorism/WMDs ERP Yes, as a Human-Caused Hazard
Tornado No

Urban Conflagration

General Plan, ERP

Yes, as a Other Hazard

Volcano No
General Plan, ERP,
Tsunami 2005 HMP Yes, as a Seismic Hazard
Wildfire ERP, 2005 HMP Yes
Wind GP-96-01 (1996) 1203-DR (1998) General Plan Yes

ERP = Emergency Response Plan,, HMP = Hazard Mitigation Plan, WMD = Weapon of Mass Destruction.

Presidential declared disaster since 1988 are indicated by disaster number.

* A description, including nature, history, location, extent, and probability, of each hazard selected to be profiled in the 2008 HMP is provided in Section 5.2.
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The Planning Team determined that the following hazard groups pose the greatest threat to San
Francisco:

Seismic hazards
- Ground shaking
- Ground failure (landslide and liquefaction)
- Tsunami
Weather-related hazards
- Drought
- Flood (coastal and stormwater ponding)
- Heat
- Landslide
- Wildfire
- Wind
Other hazards
- Reservoir failure
- Urban conflagration
- Human-caused (hazardous material, WMD, energy supply, and terrorism)

The remaining hazards excluded through the screening process were considered to pose a lower
threat to life and property in San Francisco due to the low likelihood of occurrence or the low
probability that life and property would be significantly affected. Should the risk from these
hazards increase in the future, the 2008 HMP can be updated to incorporate vulnerability
analyses for these hazards.

Section 5.2 provides a detailed description of each hazard that affects San Francisco.
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5.2 HAZARD PROFILE

The requirements for hazard profiles, as stipulated in DMA 2000 and its implementing
regulations, are described below.

DMA 2000 REQUIREMENTS: RISK ASSESSMENT

Profiling Hazards

Requirement §201.6(c)(2)(i): [The risk assessment shall include a] description of the 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.

Element

= Does the risk assessment identify the location (i.e., geographic area affected) of each natural hazard addressed
in the new or updated plan?

= Does the risk assessment identify the extent (i.e., magnitude or severity) of each hazard addressed in the new or
updated plan?

= Does the plan provide information on previous occurrences of each hazard addressed in the new or updated
plan?

= Does the plan include the probability of future events (i.e., chance of occurrence) for each hazard addressed in
the new or updated plan?

Source:  FEMA 2008.

The specific hazards selected by the Planning Team for profiling have been examined in a
methodical manner based on the following factors:

e Nature
e History
e Location

e Extent and probability of future events

The hazards profiled for San Francisco are presented in the rest of Section 5.3 in the following
order: seismic hazards, weather-related hazards, and other hazards. The order of presentation
does not signify the level of importance or risk.

5.2.1 Seismic Hazards

For this 2008 HMP update, seismic hazard profiles are provided for ground shaking and ground
failure.

5.2.1.1 Ground Shaking

Nature

An earthquake is generally a result of displacement along a geologic fault resulting in the release
of accumulated strain. The effects of large earthquakes can be felt far beyond the site of its
occurrence. Earthquakes usually occur without warning and, after just a few seconds, can cause
significant damage and extensive casualties. The most common effect of earthquakes is ground
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motion, or the shaking of the ground during an earthquake. Ground shaking is caused by seismic
waves traveling in the earth’s interior or along the earth’s surface.

The severity of an earthquake can be expressed in terms of intensity. Intensity is based on the
effects and damage and observed effects on people to the natural and built environment. It varies
from place to place, depending on the location with respect to the earthquake fault rupture. The
intensity generally increases with the amount of energy released, which is proportional to the
size of the earthquake, and decreases with distance from the causative fault.

The scale most often used to measure intensity is the Modified Mercalli (MM) intensity scale. As
shown in Table 5-2, the MM intensity scale consists of 12 increasing levels that range from
imperceptible to catastrophic destruction. With the advent of modern instrumentation, ground
shaking intensity can be quantitatively measured. It is measured in terms of acceleration,
velocity, or displacement. Peak ground acceleration (PGA) is a common ground motion
parameter used by engineers. It measures the earthquake’s intensity by quantifying how hard the
earth shakes in a given location. PGA is measured in units of the gravitational rate of
acceleration (1 g = 980 centimeters/second?). Magnitude (M) is the measure of the earthquake’s
size and is often based on the amplitude of the earthquake waves recorded on instruments. The
first magnitude scale was the Richter local magnitude scale. The magnitude scale used by
seismologists is the moment magnitude (M) scale. Table 5-2 shows an approximate correlation
between M, MM intensity, GPA in g’s, and the perceived shaking.

Table 5-2 Magnitude/Intensity/Ground-Shaking Comparisons

Magnitude (M) MM Intensity PGA (% g) Perceived Shaking
[ <0.17 Not Felt
0-4.3 1-111 0.17-1.4 Weak
v 1.4--3.9 Light
4.3-4.8 Vv 3.9-9.2 Moderate
VI 9.2-18 Strong
4.8-6.2 Vil 18-34 Very Strong
VIII 34-65 Severe
6.2-7.3 IX 65-124 Violent
X
7389 ))((|I| 124+ Very Violent

Source: USGS 2004.

History

Historically, the San Andreas fault system is the most active fault system in the state; this fault
system is capable of generating very strong earthquakes of M 7.0 or greater. The last major
earthquake on the northern portion of the fault occurred in 1906. Known as the Great San
Francisco earthquake, the event lasted 45 to 60 seconds and was in the range of M 7.7 to 8.2. As
shown on Figure C-4 (Appendix C, Figures) the San Andreas fault and other regional faults,
including the Hayward fault, have generated 326 recorded M 4.0 or greater earthquakes since
1800. Of these recorded earthquakes, three earthquakes (1838, 1906, and 1989) registered at a M
7.0 or greater.
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Location

San Francisco is exposed to seismic hazards from numerous known faults and potentially
unmapped or undiscovered faults. Most of the major faults in the Bay Area are strike-slip faults,
where the rupture plane is oriented generally vertically and the ground on one side of the fault
slips horizontally relative to the other. The Bay Area also has several thrust or reverse faults,
where ground moves upward and over adjacent ground. As noted earlier, the most active strike-
slip faults in the region are the San Andreas fault, which has ten different fault segments; and the
Hayward fault, which has three fault segments, including the Rodgers Creek fault. No known
active faults are present within the San Francisco County limits. Table 5-3 lists the major
regional faults and their locations and lengths

Table 5-3 Major Known Faults in the San Francisco Bay Area

Fault Source Location Total Length (miles)
San Andreas Coastal California 621
Hayward/Rodgers Creek Alamt_ada, Contra Costa, Marin, and Sonoma 27/19

counties
Calaveras Alameda, Contra Costa counties 37
Concord/Green Valley Alam(_ada, Contra Costa, Solano, Santa Clara 6/ 11

counties
Greenville Fault Alameda, Contra Costa, Santa Clara counties 58
San Gregorio Marln_, Monterey, San Mateo, Santa Cruz 54

counties
Mt. Diablo Thrust Contra Costa County 8

Source: USGS 2003.

Extent and Probability of Future Events

As noted earlier, the severity or extent of an earthquake can be expressed in terms of the MM
intensity. Figures C-5 and C-6 (Appendix C, Figures) show the shaking intensity areas for a M
7.9 earthquake on the northern segment of the San Andreas Fault (such an event would be
similar to the 1906 earthquake) and a M 6.9 earthquake on the northern segment of the Hayward
Fault. Figure C-5 shows that all of San Francisco is susceptible to very strong to severe shaking.
Figure C-6 shows areas subject to very strong shaking include the Lake Merced area, Treasure
Island, and the Marina District, North Waterfront, Financial District North, Financial District
South, SOMA, Mission Bay, South Beach, Potrero Hill, Bayview District, and Hunters Point
neighborhoods. San Francisco will likely experience a significant earthquake from one of the
known major faults. In 2003, the Working Group on California Earthquake Probabilities
determined that a 62 percent chance exists that a major earthquake (M equal to or greater than
6.7) will strike the nine-county Bay Area region over a 30-year period (2002-2031) along one of
the seven fault systems identified in the study. The results of this study are shown in Table 5-4.
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Table 5-4 Probabilities of One or More Major Earthquakes
in the San Francisco Bay Region

Source Fault Probability
Bay Area Region 0.62
San Andreas 0.21
Hayward/Rodgers Creek 0.27
Calaveras 0.11
Concord/Green Valley 0.04
San Gregorio 0.10
Greenville 0.03
Mt. Diablo Thrust 0.03

Source: USGS 2003.

Note: Major earthquakes are equal to or greater than M 6.7.

5.2.1.2 Ground Failure
Liguefaction

Nature

Liquefaction occurs when earthquake waves pass through a saturated granular soil layer, distort
its granular structure, and cause some of its pore spaces to collapse. The collapse of the granular
structure increases pore space water pressure, and decreases the soil’s shear strength, causing
ground rupture, sand boils, ground subsidence, and lateral displacement of the ground.

History

The United States Geological Survey (USGS) has mapped liquefaction occurrences in San
Francisco for the earthquakes occurring in the following years: 1838, 1852, 1865, 1868, 1906,
1954, and 1989. Detailed liquefaction maps for the 1906 earthquake show very high
liquefaction-susceptible areas along the ocean front, bay front, Treasure Island, and the South of
Market (SOMA), Downtown, and South Financial District neighborhoods. Detailed liquefaction
maps for the 1989 earthquake show the same areas as those affected by the 1906 earthquake and
in addition show the Marina District. The Marina District experienced little liquefaction in 1906
because much of the area was still part of the Bay (i.e., it had not yet been filled).

Location

As shown on Figure C-7 (Appendix C, Figures), the California Geological Survey (CGS) has
mapped areas of liquefaction potential, as required by the Seismic Hazard Mapping Act of 1990.
Liquefiable soils in San Francisco are generally found in filled areas along the bay front, former
bay inlets, and sandy low-lying areas along the ocean front. Areas subject to liquefaction include
the Lake Merced area, Treasure Island, and the Marina District, North Waterfront, Financial
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District North, Financial District South, SOMA, Mission Bay, South Beach, Potrero Hill,
Bayview District, and Hunters Point neighborhoods.

Extent and Probability of Future Events

As noted previously, liquefaction can cause ground rupture, sand boils, ground subsidence, and
lateral and vertical displacement of the ground. In the 1989 Loma Prieta earthquake, liquefaction
in the Marina District caused vertical settlement, lateral displacement of buildings, buckling of
sidewalks, cracking of asphalt pavement, and breaking of water pipes and gas lines. Over 70
sand boils were reported in garages and backyards, with some sand boils reaching nearly 4-feet
deep.

Because San Francisco includes areas where ground conditions are prone to liquefaction, the
City will likely experience liquefaction during the next major earthquake. As noted earlier,
scientists have determined that a 62 percent chance exists that a major earthquake will strike
along one of the seven regional fault systems over a 30-year period (2002—-2031).

Earthquake-Induced Landslide

Nature

Landslide is a general term for the dislodgment and fall of a mass of soil or rocks along a sloped
surface or for the dislodged mass itself. The term is used for varying phenomena, including
mudflows, mudslides, debris flows, rock falls, rockslides, debris avalanches, debris slides, lateral
spreads, and slump-earth flows. Earthquake-induced landslides occur as a result of ground
shaking. The most common earthquake-induced landslides include shallow rock falls, disrupted
rock slides, and disrupted slides of earth and debris.

History

USGS records show that localized damage in the San Francisco Bay Area due to earthquake-
induced landslides has been recorded since 1838 for at least 20 earthquakes. The 1906
earthquake generated more than 10,000 landslides throughout the region, killing 11 people and
causing substantial damage to buildings and infrastructure. The most significant landslides
caused by the 1989 earthquake were located in the Santa Cruz Mountains. However, landslides
from this event were reported in San Francisco and as far north as Marin County.

Location

According to CGS, steep slopes on hills and cliffs and intermediate slopes with previous
landslide deposits are highly susceptible to landsliding. Also, weak saturated soils that are
bordered by steep or unsupported embankments or slopes are prone to lateral spreading, which is
a type of landslide. The Seismic Hazard Zone Map in Figure C-8 (Appendix C, Figures) shows
areas susceptible to earthquake-induced landslide; these areas include the hills and cliffs of the
Outer Richmond, Sea CIiff, Presidio, Lake Shore, Bayview Heights, Midtown Terrace, Twin
Peaks, Claredon Heights, Golden Gate Heights, Forest Hills, Diamond Heights, Eureka
Valley/Dolores Heights, and Noe Valley neighborhoods.
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Extent and Probability of Future Events

The extent of an earthquake-induced landslide is unknown, as it depends on the landslide
characteristics and materials and on the settings in which the landslide occurs. As noted above,
shallow rock falls, disrupted rock slides, and disrupted slides of earth and debris are the most
abundant types of earthquake-induced landslides; earth flows, debris flows, and avalanches of
rock, earth, or debris typically transport material the farthest.

USGS studies show that earthquakes as small as M 4.0 may dislodge landslides from susceptible
slopes, and larger earthquakes can generate tens of thousands of landslides within the near
epicentral zone. Therefore, San Francisco is likely to experience an earthquake-induced landslide
from a major earthquake event, which has a 62 percent chance of occurring along one of the
regional faults over a 30-year period (2002-2031).

5.2.1.3 Tsunami

Nature

A tsunami is a series of waves generated in a body of water by an impulsive disturbance along
the seafloor that vertically displaces the water. Subduction zone earthquakes at plate boundaries
often cause tsunamis. However, tsunamis can be generated by submarine landslides, submarine
volcanic eruptions, and the collapses of volcanic edifices.

A single tsunami may involve a series of waves, known as a train, of varying heights. In open
water, tsunamis exhibit long wave periods (up to several hours) and wavelengths that can extend
up to several hundred miles, unlike typical wind-generated swells on the ocean, which might
have a period of about 10 seconds and a wavelength of 300 feet.

The actual height of a tsunami wave in open water is generally only 1 to 3 feet and is often
practically unnoticeable to people on ships. The energy of a tsunami passes through the entire
water column to the seabed. Tsunami waves may travel across the ocean at speeds up to 700
miles per hour. As the wave approaches land, the sea shallows and the wave no longer travels as
quickly, so the wave begins to “pile up” as the wave-front becomes steeper and taller, and less
distance occurs between crests. Therefore, the wave can increase to a height of 90 feet or more as
it approaches the coastline and compresses.

Tsunamis not only affect beaches that are open to the ocean, but also bay mouths, tidal flats, and
the shores of large coastal rivers. Tsunami waves can also diffract around land masses. Since
tsunamis are not symmetrical, the waves may be much stronger in one direction than another,
depending on the nature of the source and the surrounding geography. However, tsunamis do
propagate outward from their source, so coasts in the shadow of affected land masses are usually
fairly safe.

History

Since 1850, 51 tsunamis have been recorded or observed in the Bay. Nine of these tsunamis
originated in Alaska and were caused by an earthquake, earthquake and landslide, or volcano and
earthquake. Only one tsunami has been recorded as originating along the central California
Coast: a 4-inch wave run-up was recorded at the Presidio gauge station shortly after the 1906
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earthquake. The earthquake caused the downdropping of the seafloor north of Lake Merced
between overlapping segments of the San Andreas fault, spawning a tsunami.

Location

A tsunami run-up map is shown in Figure C-9 (Appendix C, Figures). The map was developed
using the June 2007 SF Modeling of Tsunami Effects at Marine Oil Terminals (MOT) in San
Francisco Bay study, by Jose Borrero, Lori Dengler, Burak Uslu and Costas Synolakis, for a
worst-case scenario tsunami run-up along the bay side of the San Francisco Bay. The worst-case
scenario for this model is the Alaska Peninsula rupture of the Alaska-Aleutians subduction zone.
Interpolates on the bay side are between the 14.45-foot run-up at Fort Point and the 5.91-foot
run-up at the Potrero District.

Figure C-10 (Appendix C, Figures) shows tsunami inundation map prepared by the OES. This
map illustrates coastal land areas that could become submerged in a tsunami. The area of land
subject to inundation is a factor of: distance of shoreline from the tsunami generating event;
magnitude; duration and period of waves; run-up elevations; tidal level at time of occurrence;
location along shore and direction of shore in respect to propagated waves; and topography of
the seabed.

Extent and Probability of Future Events

The MOT study estimates that a 100-year return period tsunami wave run-up elevation at the
Golden Gate Bridge would be 8.2 feet (National Geodetic Vertical Datum), but this wave run-up
would dissipate as it moved eastward into the Bay. By the time it reached the eastern shoreline of
the Bay (at Alameda), it would be half as high.

Because the majority of the region’s faults are strike-slip faults, a tsunami is not expected to be a
major threat as a result of a regional earthquake. The primary tsunami threat along the central
California coast is from distant earthquakes along subduction zones elsewhere in the Pacific
basin, including Alaska. Since 1877, Alaska earthquakes have produced tsunami run-ups in the
Bay Area nine times or on average, every 28 years. Historically, the run-ups from these events
have been only a few inches.

5.2.2 Weather-Related Hazards

For this 2008 HMP update, weather related hazard profiles have been developed for drought,
flood, heat, landslide, wildfire, and wind.

5.2.2.1 Drought

Nature

Drought is a prolonged period of dryness in which precipitation is less than expected or needed
in a given geographic location or climate over an extended period of time. For much of human
history, drought and its devastations have been seen as an unpredictable, unavoidable calamity.
However, that viewpoint is giving way to the recognition that climatic fluctuations occur
everywhere, and that periods of low precipitation are a normal, recurrent feature of climate.
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Drought is commonly referenced in terms of its effects on crops, and the direct environmental
effects (such as crop loss or failure, livestock death or decreased production, Wildfire, impaired
productivity of forest land, damage to fish habitat, loss of wetlands, and air quality effects) to
social effects (from economic and physical hardship and increased stress on residents of a
drought-stricken area). In San Francisco, the primary impact of drought would be reduced
availability of water for residential and commercial use.

Drought can be a meteorological phenomenon, resulting from abnormally low precipitation or an
institutional phenomenon, resulting from poor management of water supply and reserves—an
imbalance in supply and demand—and is often due to a combination of these factors.
Understanding drought as a recurring feature of climate is a first step toward creating
management practices that effectively mitigate its effects.

History

Drought is a cyclic part of the climate of California, occurring in both summer and winter, with
an average recurrence interval between 4 and 10 years. Short-term, annual events are more
frequent, whereas the less frequent long-term events have ranged from 2 to 4 years in length. San
Francisco County has never been declared a Presidential disaster area as a result of drought.
However, statewide droughts have been declared for 1976-1977, 1987-1992, and 2008.

Location

According to the California Multi-Hazard Mitigation Plan, droughts in excess of 3 years are rare
in Northern California, including San Francisco. When drought exists in the region, it affects all
of San Francisco.

Extent and Probability of Future Events

Drought is difficult to measure, due to its diverse geographical and temporal nature and its
operation on many scales. Despite that difficulty, various indices for measuring and
characterizing drought can be useful. The Palmer Drought Indices (Palmer Z Index, Palmer
Drought Index, and Palmer Hydrological Drought Index) and the Standardized Precipitation
Index are most commonly used. Palmer’s indices are water balance indices that consider water
supply (precipitation), demand (evapotranspiration), and loss (runoff) to determine drought. The
Standardized Precipitation Index considers precipitation alone, comparing the probability of a
region receiving a given amount of precipitation (based on historical levels) in a given time
period with precipitation actually recorded. All three Palmer drought indices show that as of June
2008, San Francisco has moderate drought (-1.99 to -1.25) to no drought (-1.24 to +0.99)
conditions, and Standardized Precipitation Index shows near normal (-0.50 to + 0.50)
precipitation conditions for June. It is unknown how long current drought conditions will persist.
However, based on previous events, Northern California, including San Francisco, can expect to
experience a drought every 4 — 10 years.

5.2.2.2 Flood

San Francisco has no natural surface flooding sources, such as streams and rivers, which pose a
flood hazard within the City. Therefore, flood hazards in San Francisco are limited to coastal
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flooding resulting from high onshore winds and high tides; and flooding that occurs when
stormwater exceeds the capacity of the City’s drainage systems.

Coastal Flood

Nature

Flooding is the accumulation of water where usually none occurs or the overflow of excess water
from a stream, river, lake, reservoir, or coastal body of water onto adjacent floodplains.
Floodplains are lowlands adjacent to water bodies that are subject to recurring floods. Floods are
natural events that are considered hazards only when people and property are affected.

Nationwide, floods result in more deaths than any other natural hazard. Physical damage from
floods includes the following:

e Inundation of structures, causing water damage to structural elements and contents.

e Impact damage to structures, roads, bridges, culverts, and other features from high-velocity
flow and from debris carried by floodwaters. Such debris may also accumulate on bridge
piers and in culverts, increasing loads on these features or causing overtopping or backwater
effects.

e Release of sewage and hazardous or toxic materials as wastewater treatment plants are
inundated, storage tanks are damaged, and pipelines are severed.

Floods also cause economic losses through closure of businesses and government facilities,
disrupt communications, disrupt the provision of utilities, such as water and sewer service, result
in excessive expenditures for emergency response, and generally disrupt the normal function of a
community.

Coastal flooding in San Francisco is generally caused by wave run-up. Pacific Ocean storms in
the months of November through February in conjunction with high tides and strong winds can
cause significant wave run-up. Beef this up a bit — mention both inundation and wave action; and
the fact that waves can damage waterfront structures. Move some details up from the extent
section.

History

The National Climatic Data Center (NCDC) query results show that San Francisco has
experienced 12 flood events since 1996. With the exception of one flood in May 1996, all of the
other reported floods occurred during the months of December, January, and February.

Location

FEMA has conducted an approximate analysis of flooding in the Bay and prepared a preliminary
Flood Insurance Rate Map (FIRM), dated September 2007, that shows the extent of flooding in
San Francisco, including Treasure Island. The preliminary FIRM shows the Special Flood
Hazard Areas (SFHAS), which are those areas subject to inundation during a flood having a 1
percent chance of occurrence in any given year (also referred to as the 100-year flood). The
SFHAs for San Francisco are based on the effects of Pacific Ocean storms that occur in
conjunction with high tides and strong winds that can cause significant wave run-up. As shown
on Figure C-11 (Appendix C, Figures), the 1 percent annual chance flood is likely to cause
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shallow flooding (with wave heights of less than 3 feet) along Crissy Field in the Marina District,
the inlets of Mission Bay, Potrero Hill, Hunters Point, and the Bayview District neighborhoods
as well as in the northwestern and western waterfront parts of Treasure Island.

The preliminary FIRM shows the San Francisco Bay is subject to the additional hazards
associated with wave action (identified on the FIRM as Zone V). The preliminary FIRM shows
that the entire shoreline of the Bay within San Francisco is subject to this hazard. Additionally,
the Pacific Ocean shoreline is subject to this hazard, although the FIRM shows that the areas at
risk are limited to beaches and shoreline cliffs.

Extent and Probability of Future Events

Floods are described in terms of their extent (including the horizontal area affected and the
vertical depth of floodwaters) and the related probability of occurrence. Flood studies often use
historical records, such as stream-flow gages, to determine the probability of occurrence for
floods of different magnitudes. The probability of occurrence is expressed in percentages as the
chance of a flood of a specific extent occurring in a given year.

The following factors contribute to the frequency and severity of coastal flooding:

e Astronomical tides

e Storm surge, which is the rise in water from wind stress and low atmospheric pressure
e Waves

o Peak still-water elevation

The magnitude of flood used as the standard for floodplain management in the United States is a
flood having a probability of occurrence of 1 percent in any given year, also known as the 100-
year flood or base flood. The most readily available source of information regarding the 100-year
flood is the system of FIRMs prepared by FEMA. These maps are used to support the NFIP. The
FIRMs show 100-year floodplain boundaries for identified flood hazards. These areas are also
referred to as SFHAS and are the basis for flood insurance and floodplain management
requirements. The FIRMs also show floodplain boundaries for the 500-year flood, which is the
flood having a 0.2 percent chance of occurrence in any given year. As noted above, the
preliminary FIRM shows the SFHAs for bay front areas that are subject to shallow (3 feet or
less) flooding and possibly additional flooding due to significant wave attack. Based on previous
occurrences, San Francisco can expect to experience coastal flooding due to a severe storm event
every 7-8 years, during a strong El Nifio.

Stormwater Ponding

Nature

For purposes of this plan, stormwater refers to water that collects on the ground surface or is
carried in the stormwater system when it rains. In events where the amount of runoff is too great
for the system, or if the stormwater system is disrupted by vegetation or other debris that blocks
inlets or pipes, excess water remains on the surface. This water may “pond” in low-lying areas,
often in street intersections; or enters nearby structures. Stormwater ponding, also known as
localized flooding, not only creates flood problems, but also creates a pollution problem, as
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stormwater can pick up debris, chemicals, dirt, and other pollutants from the impervious
surfaces.

History

In San Francisco, stormwater ponding occurs as a result of heavy rainfall. As noted above, the
NCDC shows that localized flooding has occurred 12 times over the past 10 years.

Location

FEMA generally does not show areas of localized flooding on FIRMs; and the September 2007
FIRM for San Francisco does not show areas of localized flooding in the City. However, as
shown on Figure C-12 (Appendix C, Figures), the DPW has created a stormwater ponding map
that shows areas susceptible to stormwater ponding. Areas of potential flooding include the
ocean-front areas of the Lakeshore, Outer Parkside, and Outer Sunset neighborhoods; and
portions of the Lake District, Mission Bay, North Waterfront, Inner Mission, Bayview District,
Bernal Heights, and Mission Terrace neighborhoods.

Extent and Probability of Future Events

In San Francisco, stormwater ponding is generally only a few inches in depth, but ponding to
depths of up to 4 feet can occur. Historical occurrences indicate that San Francisco can expect to
experience a heavy precipitation event almost every winter; therefore, occurrences of stormwater
ponding are likely to occur annually.

5.2.2.3 Heat

Nature

According to the National Weather Service, extreme heat occurs when the temperature reaches
extremely high levels or when the combination of heat and humidity causes the air to become
oppressive and stifling. Generally, extreme heat is considered to be 10 degrees above the normal
temperature over an extended period of time. However, extreme heat can manifest itself in
several ways:

e A spell of sweltering humidity, which reaches levels commonly associated with moist
tropical regions. Stress on the body can be exacerbated when atmospheric conditions cause
pollutants to be trapped near the ground.

e An excessively dry condition, in which strong winds and blowing dust can worsen the
situation.

e Avrrise in the heat index, the body’s perception of the “apparent” temperature based on both
the air’s real temperature and the amount of moisture present in the air. Humidity and
mugginess makes the temperature seem higher than it is. In high humidity, an 85 degree day
may be perceived as 95 degrees.
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During heat or extreme heat, local National Weather Service offices can issue heat-related
messages as conditions warrant, including:

e Excessive Heat Outlook: when the potential exists for an excessive heat event in the next 3
to 7 days. An outlook is used to indicate that a heat event may develop. It is intended to
provide information to those who need considerable lead time to prepare for the event, such
as public utilities, emergency management personnel, and public health officials.

e Excessive Heat Watch: when conditions are favorable for an excessive heat event in the
next 12 to 48 hours. A watch is used when the risk of a heat wave has increased, but its
occurrence and timing is still uncertain. It is intended to provide enough lead time so those
who need to set their plans in motion can do so. Relevant plans include established individual
community excessive heat event mitigation plans.

e Excessive Heat Warning/Advisory: when an excessive heat event is expected in the next 36
hours. These warnings are issued when an excessive heat event is occurring, is imminent, or
has a very high probability of occurrence. The warning is used for conditions posing a threat
to life or property. An advisory is for less serious conditions that cause significant discomfort
or inconvenience and, if caution is not taken, could lead to a threat to life and/or property.

History

The Golden Gate Weather Service reports record maximum daily temperatures in excess of 90
degrees only 125 times between 1875-2002. Ten of these days reached maximum temperatures
in excess of 100 degrees. According to a NCDC query for storm events, on June 14, 2000, a 103-
degree heat wave resulted in reports of 102 heat-related illnesses and nine deaths in San
Francisco.

Location
When an excessive heat event occurs, it affects all of San Francisco.

Extent and Probability of Future Events

In San Francisco, heat or extreme heat is generated when a massive warm high-pressure ridge
inhibits the normal onshore breezes, resulting in temperatures into the high 80s, 90s, and
possibly into the 100s. Based on previous occurrences, San Francisco can expect to experience
temperatures in excess of 90 degrees about 1 day every year, generally between the months of
May and October.

5.2.2.4 Landslide

Nature

As noted above, landslide is a general term for the dislodgment and fall of a mass of soil or rocks
along a sloped surface or for the dislodged mass itself. The term is used for varying phenomena,
including mudflows, mudslides, debris flows, rock falls, rockslides, debris avalanches, debris
slides, and slump-earth flows. Landslides may involve a wide range of combinations of natural
rock, soil, or artificial fill. The susceptibility of hillside and mountainous areas to landslides
depends on variations in geology, topography, vegetation, and weather. Landslides may also
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occur due to indiscriminate development of sloping ground or the creation of cut-and-fill slopes
in areas of unstable or inadequately stable geologic conditions.

Non-earthquake-induced landslides, the focus of this section, often occur as a result of intense or
prolonged precipitation that can saturate slopes and cause failures.

History

Non-earthquake-induced landslides in San Francisco generally occur during or after prolonged
periods of winter rainstorms. Several landslides occurred during El Nifio in the winter of 1998.
Between February 2 and February 26, 1998, landslides and minor debris flows were reported on
the steep slopes of Mount Sutro and Mount Davidson, and in the Twin Peaks, Diamond Heights,
Potrero Hill, and Seacliff neighborhoods. The landslides caused an estimated $4.1 million in
damages to several residential properties and the Olympic Golf course. Nine years later, on
February 28, 2007, a 75-foot-wide mass of Telegraph Hill slid down a granite and sandstone
slope above Broadway Street. Approximately 120 people from a 45-unit condominium were
evacuated until the property owner stabilized the hillside.

Location

As noted in Section 5.3.1.2, steep slopes on hills and cliffs are the areas most susceptible to
landsliding in San Francisco. CGS has not prepared maps for San Francisco that identify hazards
associated with non-earthquake induced landslides. However, the areas that are subject to
landslides during earthquakes are also subject to landslides under other conditions.
Consequently, the earthquake-induced landslide map (Figure C-8, Appendix C, Figures) is also
used to show steep-sloped areas in which landslides may occur under other conditions. These
areas include the Outer Richmond, Sea Cliff, Lake Shore, Bayview Heights, Midtown Terrace,
Twin Peaks, Claredon Heights, Golden Gate Heights, Forest Hills, Diamond Heights, Eureka
Valley/Dolores Heights, and Noe Valley neighborhoods and the Presidio.

Extent and Probability of Future Events

The USGS reports that landslides in San Francisco are typically narrower than 1,500 feet.
Landslides are likely to occur during winter storm events that produce heavy and/or prolonged
rainfall. Based on previous occurrences, San Francisco can expect to experience a landslide
every 7 -10 years, particularly during winters in which a strong El Nifio increases the frequency
and intensity of Pacific storms.

5.2.2.5 Wildfire

Nature

A wildfire is an uncontrolled fire spreading through vegetative fuels. Wildfires can be caused by
human activities (such as arson or campfires) or by natural events (such as lightning). Wildfires
often occur in forests or other areas with ample vegetation. In areas where structures and other
human development meets or intermingles with wildland or vegetative fuels (referred to as the
“wildland urban interface”), wildfires can cause significant property damage and present extreme
threats to public health and safety.
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The following three factors contribute significantly to wildfire behavior and can be used to
identify wildfire hazard areas.

e Topography: As slope increases, the rate of wildfire spread increases. South-facing slopes
are also subject to more solar radiation, making them drier and thereby intensifying wildfire
behavior. However, ridgetops may mark the end of wildfire spread, as fire spreads more
slowly or may even be unable to spread downhill.

e Fuel: The type and condition of vegetation plays a significant role in the occurrence and
spread of wildfires. Certain types of plants are more susceptible to burning or will burn with
greater intensity; and nonnative plants may be more susceptible to burning than native
species. Dense or overgrown vegetation increases the amount of combustible material
available to fuel the fire (referred to as the “fuel load”). The ratio of living to dead plant
matter is also important. The risk of fire increases significantly during periods of prolonged
drought, as the moisture content of both living and dead plant matter decreases; or when a
disease or infestation has caused widespread damage. The fuel’s continuity, both horizontally
and vertically, is also an important factor.

e Weather: The most variable factor affecting the behavior of wildfires is weather.
Temperature, humidity, wind, and lightning can affect chances for ignition and spread of fire.
Extreme weather, such as high temperatures and low humidity, can lead to extreme wildfire
activity. By contrast, cooling and higher humidity often signal reduced wildfire occurrence
and easier containment.

Even small fires can threaten lives and resources and destroy improved properties. If not
promptly controlled, wildfires may grow into an emergency or disaster.

The indirect effects of wildlfires can be catastrophic. Besides stripping the land of vegetation and
destroying forest resources, large, intense fires can harm the soil, waterways, and the land itself.
Soil exposed to intense heat may lose its capability to absorb moisture and support life. Exposed
soils erode quickly and enhance siltation of rivers and streams, thereby enhancing flood
potential, harming aquatic life, and degrading water quality. Lands stripped of vegetation are also
subject to increased debris flow hazards, as described above.

History

The California Department of Forestry and Fire Protection (CAL FIRE) has no record of any
wildfire in San Francisco.

Location

CAL FIRE has developed a fuel ranking assessment methodology that assigns ranks (moderate,
high, and very high) based on expected fire behavior for unique combinations of topography and
vegetative fuels under a given severe weather condition (including wind speed, humidity, and
temperature). As shown on Figure C-13 (Appendix C, Figures), high and very high wildfire
hazards include San Francisco’s large parks and open spaces, and Yerba Buena Island.

Extent and Probability of Future Events

The CAL FIRE Fuel Rank model shown on Figure C-13 (Appendix C, Figures) displays the
extent (moderate, high, and very high) of wildfire hazards in San Francisco. In general, the
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susceptibility for high and very high wildfires dramatically increases in the late summer and
early autumn as vegetation dries out, decreasing plant moisture content and increasing the ratio
of dead fuel to living fuel. Common causes of wildfires include arson and negligence. However,
as noted above, a recorded wildfire has not occurred in San Francisco. Therefore, the probability
of a future wildfire event is unknown.

5.2.2.6 Wind

Nature

Winds are horizontal flows of air that blow from areas of high pressure to areas of low pressure.
Wind strength depends on the difference between the high- and low-pressure systems and the
distance between them. A steep pressure gradient results from a large pressure difference or short
distance between these systems and causes high winds. High winds are defined as those that last
longer than 1 hour at greater than 39 miles per hour (mph) or for any length of time at greater
than 57 mph.

History

In San Francisco, high winds associated with cyclonic systems and their cold fronts occur in the
winter, generally between the months of November through March. The NCDC has recorded
over two dozen winter wind storm events in San Francisco since 1982. The greatest number of
events occurred in 1995, in which high wind events were recorded on January 4, January 9,
March 10, and December 9.

Location
All of San Francisco is subject to strong southeasterly winds associated with powerful winter
cold fronts.

Extent and Probability of Future Events

The NCDC climatic wind data for San Francisco shows peak gusts of 44—-74 mph (1930-1996).
Historically, the greatest peak gust wind velocities occurred during the months of February (PGU
of 69 mph) and December (PGU of 74 mph). Based on previous events, San Francisco can
expect to experience at least one winter windstorm annually.

5.2.3 Other Hazards
Other hazards described in this 2008 HMP include for reservoir failure, urban conflagration, and
human-caused hazards.

5.2.3.1 Reservoir Failure

Nature

A reservoir failure is the structural collapse of a dam or other structural element, such as the wall
of a tank, that releases the water stored in the reservoir. A reservoir failure may occur due to the

age of the structure, inadequate spillway capacity, or structural damage caused by an earthquake
or flood. The sudden release of water has the potential to cause dangerous flooding conditions,
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resulting in human casualties, economic loss, and environmental damage. This type of disaster is
dangerous because it can occur rapidly, providing little warning and evacuation time for people
living downstream or below a reservoir. If reservoirs are located on streams, the flows resulting
from reservoir failure generally are much larger than the capacity of downstream channels and
can therefore lead to extensive flooding. Flood damage occurs as a result of the momentum of
the flood caused by the sediment-laden water, flooding over the channel banks, and the impact of
the debris carried by the flow.

History

The SFPUC-owned Calaveras Dam, which is located in Alameda County, failed during
construction in 1918. A landslide damaged the upstream shell of the dam and destroyed the
dam’s outlet tower.

Location

Figure C-14 (Appendix C, Figures) shows the location of 15 reservoirs located in the San
Francisco County limits. Four reservoirs have above-ground sides and are considered to be dam
faces, which are regulated by the California Department of Water Resources, Division of Safety
of Dams (DSOD). State-sized dams are more than 25 feet in height and hold back more than 15
acre-feet of water or are more than 6 feet in height and hold more than 50 acre-feet of water. The
state-sized dams within the San Francisco County limits are listed in Table 5-5.

Table 5-5 State-Regulated Dams within the San Francisco County Limits

Reservoir Year Capacity Reservoir
Name Dam Name Constructed Type+ (acre-feet) (acre-feet)
Sutro Reservoir Sutro Reservoir 1952 Earth 96 6

Sunset North 1938 Earth 275 12

. Basin

Sunset Reservoir "

Sun_set Sout 1960 Earth 268 12

Basin
Twin Peaks Stanford Heights | 1928 Earth 37 2
Reservoir

University Earth
University Mound North 1885 182 10
Mound i i

University 1937 Earth 250 11

Mound South

Source: California Division of Safety of Dams 2008.

Extent and Probability of Future Events

As shown on Figure C-19 (Appendix C, Figures), dam inundation maps have been prepared by
the DSOD for the Sutro, Sunset, and University Mound reservoirs only. However, the maps are
most likely outdated, as they were prepared in the 1970s, and do not take into account
subsequent construction activities that might change water flow patterns. As such, the extent of
potential flood inundation in San Francisco is unknown.
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The probability of a reservoir failure is unknown. To reduce the likelihood of any reservoir
failure due to a seismic event, the SFPUC implemented a $3.6 billion Capital Improvement
Program (CIP) in 2002, which is described in Section 6.

5.2.3.2 Urban Conflagration

Nature

An urban conflagration is a fire that occurs in the built environment and spreads to numerous
structures. If not contained, an urban conflagration may expand uncontrollably beyond its
original source area to engulf adjoining regions. A conflagration can have many causes,
including:

e Criminal acts (arson, illegal explosive devices, acts of terrorism, or civil unrest)

e Residential accidents (improper use of electrical and heating appliances, improper storage or
handling of flammables, faulty connections, grease fires, misuse of matches and lighters, or
improper disposal of charcoal and wood ashes)

e Industrial accidents (hazardous material incidents, explosions, and transportation accidents)
e Acts of nature (lightning strike, ignitions following a large earthquake)

Wind, extremely dry weather conditions, explosions, and a dense environment of structures built
with combustible materials can also contribute to an urban conflagration.

History

Records from the San Francisco Fire Department Museum, dating back to the mid-1800s, show
that San Francisco was devastated by six major fires during the California Gold Rush.

However, the greatest fire in San Francisco to date occurred as a result of an earthquake. On the
morning of April 18, 1906, the Great San Francisco earthquake shook the region and within 2
hours of the event, 52 fires had ignited within San Francisco. The fires quickly spread throughout
the City, as the firefighters had no water supply. Within three days, the earthquake and fire had
taken the lives of approximately 2,000 people and destroyed over 28,000 buildings.

San Francisco’s most recent large urban conflagration event occurred as a result of the Loma
Prieta earthquake on October 17, 1989. Gas pipe and main ruptures ignited 27 fires within San
Francisco, including a major blaze in the Marina District that claimed the lives of 5 people.

According to the most recent San Francisco Fire Department Annual Report, the Fire
Department responded to 3,748 fire-specific incidents from July 1, 2004, to June 30, 2005. The
Arson Task Force initiated 64 arrests for incendiary fires.

Location

Figure C-15 (Appendix C) shows urban conflagration hazard areas for all areas of the City for
which parcel data was available. This model takes into account building construction material,
land use, and structural age. For construction material, wood frame structures were assumed to
be more vulnerable to conflagration than other structure types. Similarly, commercial and
industrial land uses were calculated as a higher urban conflagration risk. Finally, older structures
were assumed to have a high conflagration risk as they pre-date modern fire codes. As such,
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areas at greatest risk to urban conflagration include areas with the North Waterfront, South
Beach, Mission Bay, Potrero Hill, Hunters Point, Van Ness/Civic Center, Downtown/Tenderloin,
and Hayes Valley neighborhoods.

Extent and Probability of Future Events

The urban conflagration model shown on Figure C-15 (Appendix C, Figures) displays the extent
(non/no data, very low, low, moderate, high, very high, and extreme) of urban conflagration
hazards in San Francisco.

As noted above, the San Francisco Fire Department responds to approximately 10 single-alarm
fires every day. Larger fires (two-alarm or larger) occur, on average, only 5-6 times annually.

5.2.3.3 Human-Caused Hazards

Hazardous Material

Nature

Hazardous materials include hundreds of substances that pose a significant risk to humans. These
substances may be highly toxic, reactive, corrosive, flammable, radioactive, or infectious.

Hazardous material releases can occur from any of the following:

e Fixed facilities (such as refineries, chemical plants, storage facilities, manufacturing
facilities, warehouses, wastewater treatment plants, swimming pools, dry cleaners,
automotive sales/repair, and gas stations)

e Highway and rail transportation (such as tanker trucks and railcars transporting hazardous
materials)

e Maritime transportation (including transportation of petroleum products by barges and ocean-
going tankers and spills associated with petroleum terminals)

e Air transportation (such as cargo packages)
e Pipeline transportation (petroleum products, natural gas, and other chemicals)

Unless exempted, facilities that use, manufacture, or store hazardous materials in the United
States fall under the regulatory requirements of the Emergency Planning and Community Right
to Know Act (EPCRA) of 1986, enacted as Title 111 of the Federal Superfund Amendments and
Reauthorization Act (42 USC 11001-11050 [1988]). Under EPCRA regulations, hazardous
materials that pose the greatest risk for causing catastrophic emergencies are identified as
Extremely Hazardous Substances (EHSs). The EPA identifies these chemicals in the List of
Lists—Consolidated List of Chemicals Subject to the Emergency Planning and Community Right-
to-Know Act (EPCRA) and Section 112 of the Clean Air Act. Releases of EHSs can occur
during transport and from fixed facilities. Transportation-related releases are generally more
troublesome because they can occur anywhere, including close to human populations, critical
facilities, or sensitive environmental areas. Transportation-related EHS releases are also more
difficult to mitigate due to the variability of locations and distance from response resources.

In addition to accidental human-caused hazardous material events, natural hazards may cause the
release of hazardous materials and complicate response activities. The impact of earthquakes on
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fixed facilities may be particularly serious due to the impairment or failure of the physical
integrity of containment facilities. The threat of any hazardous material event during and
immediately after an earthquake may be magnified due to restricted access, reduced fire
suppression and spill containment, and even complete cut-off of response personnel and
equipment. Also, the risk of terrorism involving hazardous materials is considered a major threat
due to the location of hazardous material facilities and transport routes throughout communities
and the frequently limited antiterrorism security at these facilities.

History

The Web-based query system of the National Response Center (NRC), which serves as the sole
national point of contact for reporting all oil, chemical, radiological, biological, and etiological
discharges into the environment anywhere in the United States, shows that since 1998, 70 vessel-
related oil spills (bilge oil, gasoline, hydraulic oil, jet fuel, and diesel oil) have been reported in
the San Francisco County jurisdictional area of the Bay. Common causes of incidents included
operator error and equipment failure.

The largest oil spill event in most recent history occurred on November 7, 2007, when a
container ship struck a pier bumper at the western span of the Bay Bridge, causing 58,000
gallons of bunker fuel to be released into the water. Oiled and dead wildlife and oil slicks and oil
globs were reported around the Bay and the Pacific coastline.

The NRC’s Web-based query system also shows that since 1998, two transportation accidents
that resulted in petroleum spills were reported in the City. The query system did not show any
reported hazardous material transport incidents along the Bay Bridge or the Golden Gate Bridge.
However, on April 29, 2007, a gasoline tanker carrying 8,600 gallons of unleaded gasoline hit a
guard rail and burned, causing the MacArthur Maze overpass to the Bay Bridge in Oakland to
collapse.

Location

In San Francisco, a hazardous materials event is most likely to occur within the City’s industrial
area, and along land and water transportation corridors. Trucks and vessels that use these
transportation corridors commonly carry a variety of hazardous materials, including gasoline,
other petroleum products, and other chemicals known to cause human health problems.

Extent and Probability of Future Events

Comprehensive information on the probability and magnitude of a hazardous material event
along the transportation corridors is not available. Wide variations among the characteristics of
hazardous material sources and among the materials themselves make such an evaluation
difficult. However, based on previous occurrences, San Francisco can expect, on average, a
hazardous material event every 4 years due to a truck accident and 7 times a year due to a large
vessel accident as a result of equipment failure or operator error.
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Weapon of Mass Destruction

Nature

A WMD is a weapon that can kill a large number of humans and/or cause significant damage to
the built or natural environment. WMDs include nuclear, biological, chemical, radiological, and
explosive (CBRNE) weapons.

History

San Francisco has no history of WMD attacks. Information on potential threat elements and
activity is not available.

Location

The Regional Terrorism Threat Assessment Center, a counter-terrorism, law-enforcement-
oriented intelligence fusion center, suggests that the top target sectors for a CBRNE attack
include banking and financing, commercial, defense industrial base, emergency services, energy,
government facilities, postal and shipping, transportation, and water. As such, areas at higher risk
include San Francisco Bay, state and federal highways, public transportation, and the Financial
District South, South of Market, Downtown/Tenderloin, and Van Ness/Civic Center
neighborhoods, and areas surrounding access to the Golden Gate bridge

Extent and Probability of Future Events

The extent and probability of a future WMD attack is unknown. However, due to tourism, iconic
features, sports stadiums, large sports stadiums, etc., San Francisco has a higher risk than other
smaller urban areas.

Energy Supply

Nature

Energy supply includes electrical power; natural gas; and finished petroleum products used for
transportation, manufacturing, residential, and commercial purposes. It potentially encompasses
the extraction, transmission, generation, distribution, and storage of fuels. Energy supply can
become disrupted in several ways:

« Intentional: planned disruptions are scheduled, such as for maintenance; unscheduled
disruptions are generally done on the spot; demand-side management disruptions are done as
part of an agreement during periods of peak system loads; load shedding disruptions are done
when the system is under extreme stress due to heavy demand or the failure of energy
facilities.

« Unintentional: outages which are unplanned. These outages include an accident by the
utility company, malfunction or equipment failure, reduced capability, vandalism or
terrorism, weather, excessive operation, or overload of the system.
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History

Along with the rest of California, San Francisco experienced electric power supply shortages
during early 2001. On January 17, the California Independent System Operator declared a Stage
3 Emergency three times between January and March 2001, as PG&E dropped firm loads of 500
megawatts in Northern California. The Independent System Operator implemented rolling
blackouts, which were hour-long outages that rotated among customers in hopes of avoiding a
total power failure.

Location
All of San Francisco is susceptible to an intentional or unintentional energy supply disruption.

Extent and Probability of Future Events

San Francisco is susceptible to energy supply disruptions that can occur as rolling blackouts
(where power is temporarily lost) and brownouts (where the voltage level is below the normal
minimum level specified for the system) due to extreme heat and blackouts (where power is
completely lost) due to high winds.

According to the California Multi-Hazard Mitigation Plan, the State has taken measures to
mitigate market manipulation, reduce distribution bottlenecks, and implement emergency
technology and energy conservation programs. Therefore, it is most likely that San Francisco
will experience an energy supply disruption due to a severe weather event, such as extreme heat
or high winds. Based on previous occurrences, the City can expect a loss of power due to during
severe winter storms (strong EIl Nifios) every 7-8 years or a severe heat wave (100 degrees and
above) every 12 years.

Terrorism

Nature

Terrorism can be defined as violence against noncombatants (civilians) to achieve political or
ideological objectives through fear. Most definitions of terrorism include only those acts that are
intended to create fear or terror, are perpetrated for an ideological goal, deliberately target or
discount the safety and livelihood of noncombatants (civilians), or are unlawful acts violence and
of unconventional and psychological warfare. The variations of a possible terrorist attack are
many. Incidents with the greatest impact are those involving WMDs, including CBRNE
weapons.

History

San Francisco has experienced incidents that could be classified as terrorism, including incidents
involving explosive devices. However, San Francisco has never experienced an incident
involving a biological, chemical, radiological, or nuclear weapon.

Location

The Department of Homeland Security’s National Planning Scenario identifies the possible
terrorist strikes it views as most plausible. Places at risk include cities that have economic and
symbolic value, places with hazardous facilities, and areas where large groups of people
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congregate, such as an office building or sports arena. As such, places at risk in San Francisco
may include high rises in the Financial District, commercial sports facilities, and the Golden
Gate and Bay bridges.

Extent and Probability of Future Events

The extent and probability of a future terrorist attack is unknown.
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A vulnerability analysis predicts the extent of exposure that may result from a hazard event of a
given intensity in a given area. The analysis provides quantitative data that may be used to
identify and prioritize potential mitigation measures by allowing communities to focus attention
on areas with the greatest risk of damage. A vulnerability analysis consists of the following six
steps: asset inventory, methodology, data limitations, exposure analysis, summary of impacts,
and land use and development trends.

6.1  ASSET INVENTORY

Assets within San Francisco that may be affected by hazard events include the City’s population,
general building stock, critical and non-critical facilities, major utilities, and transportation
infrastructure. A complete list of assets, including type, name, and neighborhood location, is
located in Appendix F, Asset Information.

6.1.1 Population and Building Stock

Population data for San Francisco was obtained from the 2000 Census, which was collected at
the level of the census block, and Social Compact. San Francisco’s total population for 2000 was
776,733 and was estimated to be 864,515 for 2007 (Table 6-1). Population density throughout
San Francisco is shown on Figure C-16 (Appendix C, Figures).

Table 6-1 Estimated 2007 Population and Building Inventory

Building Inventory
Population Building Inventory by Area (Square Miles) by Count
Mixed Exempt
Estimated 2007 Residential Non-Residential Residential/Comm | Unreinforced
Census Buildings Buildings ercial Buildings Masonry Buildings
864,515 16.67 5.73 0.63 20

Sources: U.S. Census Bureau 2000a, 2000b; SocialCompact.org 2008; SFGIS 2008.

The square miles of the San Francisco building inventory were estimated from the Municipal
Code Zoning Maps as shown in Table 6-1 and on Figure C-17 (Appendix C, Figures). A total of
16.67 square miles of residential buildings were considered in this analysis, including single-
family and multifamily dwellings. A total of 5.73 square miles of non-residential buildings were
also analyzed, including industry, retail trade, wholesale trade, personal and repair services,
professional and technical services, banks, medical offices, religious centers, entertainment and
recreational facilities, theaters, and parking facilities. Also, 0.63 square miles of property zoned
mixed residential and commercial buildings were included in this analysis.

In addition to general building stock, this 2008 HMP also inventoried exempt UMBSs, which
include buildings retrofitted between May 21, 1973, and February 15, 1993, residential building
units with fewer than five dwelling units, and buildings exempt due to the 1937 School Field
Act. These buildings are shown on Figure C-18 (Appendix C, Figures).

The 2008 HMP does not address RL properties, which are properties that have experienced more
than one flood insurance claim under the NFIP. San Francisco is not yet a member of the NFIP,
and therefore, does not have any RL properties.
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6.1.2 Facilities Located Outside of County Limits

The City owns and operates a number of facilities located outside of the County limits. However,
for this version of the plan, the Planning Team decided not to include these facilities in the
analysis. As shown on Figure C-19 (Appendix C, Figures), these facilities include the San
Francisco International Airport, County Jail #5-San Bruno Complex, wastewater treatment
plants, and the series of tunnels, pipelines, power stations, and dams that constitute the Hetch
Hetchy system. These facilities are located outside of the County limits and therefore are not
included in the vulnerability analysis.

6.1.3 Critical Facilities

A critical facility is defined as a public or private facility that provides essential products and
services to the general public, including important public safety, emergency response, and
disaster recovery functions. For this 2008 HMP, critical facilities include only those facilities
owned by the City, with the exception of some educational facilities that are owned and operated
by the San Francisco Unified School District or the State of California. The critical facilities
included in this plan were obtained from San Francisco Enterprise GIS (SFGIS) and are listed in
Table 6-2 and on Figures C-20 through C-24 (Appendix C, Figures).

Table 6-2 Critical Facilities Inventory
Subcategory Type* Number Total Dollar Amount
City Hall 1 N/A
Department or Agency 31 N/A
Government Hall of Justice 1 N/A
Jail and Juvenile Hall $45,500,000 (1 facility)
Animal Shelter N/A
Emergency Operations Center N/A
Emergency Services Fire Department 53 N/A
Police Department 12 N/A
San Francisco Unified School District | 145 $1,272,651,835
. City College of San Francisco 2 N/A
Education . -
San Francisco State University 2 N/A
University of California San Francisco | 5 N/A
Clinic 6 N/A
Health Center* 8 N/A
Care .
Hospital 2 N/A
Senior Service Center 1 N/A
. Civic Auditorium 1 N/A
Convention Center
Moscone Center 1 $713,514,071

Sources: SFGIS 2008; Risk Management Program 2008.
* To avoid double-counting facilities, health centers located within the City’s hospitals are not listed independently as health

centers.

N/A = insured value or replacement cost information does not exist.

URS

6-2




SECTIONSIX Vulnerability Analysis

6.1.4 Non-Critical Facilities

Non-critical facilities include facilities that are not essential to public safety, emergency
response, and disaster recovery functions. However, they are public spaces in which large
number of people gather and congregate. Non-critical facilities obtained from the SFGIS and
included in this 2008 HMP are owned and operated by the City, with the exception of large
commercial sports facilities. Non-critical facilities are shown in Table 6-3 and on Figure C-25
through C-27 (Appendix C, Figures).

Table 6-3 Non-Critical Facilities Inventory

Subcategory Type Number Total Dollar Amount
Public Librar
Library _ y 26 N/A
Law Library 3 N/A
Academy of Sciences 5 N/A
Asian Arts Commission 1 N/A
Museum and Performing | Fine Arts Museum 3 N/A
Arts San Francisco Museum of
Modern Art 1 N/A
War Memorial and Performing
Arts Center 3 N/A
Commercial Sports Facility 2 N/A
Mini Park 13 N/A
) Park 72 $8,310,896 (1 park)
Parks and Recreation Playground/Sports Facility 60 $19,265,880 (1 facility)
Recreation Center $132,004,195
12 (‘YYerba Buena Gardens)
Z00 1 N/A

Sources: SFGIS 2008; Risk Management Program 2008.
N/A = insured value or replacement cost information does not exist.

6.1.5 Major Utilities Infrastructure

Major utilities provide essential products and services to the general public, such as water,
power, and communication services. Major utilities owned and operated by the City include
communication, emergency water, and clean water and wastewater facilities. Data for these
facilities, obtained through the SFGIS, is shown in Table 6-4 and on Figures C-28 through C-30
(Appendix C, Figures).
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Table 6-4 Major Utilities Infrastructure

Subcategory Type* Number Total Dollar Amount
Central Communication 3 N/A
L Data Center 1 N/A
Communication 3
Dispatcher 1 N/A
National Warning Center 1 N/A
Pump Station 2 N/A
Emergency Water Reservoir 1 N/A
Tank 2 N/A
Chlorine Station 4 $743,076 (4 facilities)
Hydro-Pneumatic Station 7 N/A
Pump Station 32 $22,196,305 (6 facilities)
Clean Water and RESEIVOIr 15 N/A
Wastewater* €senvo
Tank 3 N/A
Treatment Building 1 N/A
Wastewater Plant 3 N/A

Sources: SFGIS 2008; Risk Management Program 2008.
* To avoid double-counting facilities, maintenance facilities located in the same building as stations are not listed independently.

6.1.6 Transportation Systems Infrastructure

City-owned transportation systems include the facilities operated by the San Francisco Municipal
Railway (MUNI), the Port of San Francisco, and the parking garages operated by the Department
of Parking and Traffic. The mapped MUNI facilities do not include the fleet’s diesel or electric
buses. However, the Transbay Terminal, which is utilized by MUNI, is included. Facility
information was obtained from SFGIS and are listed in Table 6-5 and on Figures C-31 through
C-33 (Appendix C, Figures)

Table 6-5 Transportation Systems Infrastructure

Subcategory Type Number Total Dollar Amount
Central Control 1 N/A
Rectifier Station 1 N/A
Substation 8 $4,606,499
San Francisco Municipal Transfer Station 15 $124,624,380
Railway (MUNI) Yard 8 $48,620,592
Transbay Terminal 1 N/A
Cable Car 4.91 miles N/A
Streetcar 35.48 miles N/A
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Table 6-5 Transportation Systems Infrastructure

Subcategory Type Number Total Dollar Amount
Ferry Building 1 N/A
Harbor 1 N/A
Facility 15 $95,260,500
Port Marine 24 N/A
Pier
(including Pier buildings) | &2 $460,240,577
Land 41 N/A
Terminal 1 N/A
Parking Parking Structure 13 $227,350,000

Sources: SFGIS 2008; Risk Management Program 2008.
N/A = insured value or replacement cost information does not exist.

6.2 METHODOLOGY

A conservative exposure-level analysis was conducted to assess the risks associated with the
identified hazards. This analysis is a simplified assessment of the potential effects of the hazards
on values at risk without consideration of the probability or level of damage.

Using Census block level information, a spatial proportion was used to determine the percentage
of the population located where hazards are likely to occur.

Using the City’s Municipal Code Zoning Maps, a spatial proportion was used to determine the
square miles of each type of combined use district (residential, non-residential, mixed
residential/commercial) located where hazards are likely to occur.

Using data from the San Francisco SFGIS, the geocoded locations of critical and non-critical
facilities and major utilities and transportation systems infrastructure were compared to locations
where hazards are likely to occur. If any portion of the assets fell within a hazard area, it was
counted as impacted. A spatial proportion was also used to determine the amount of linear assets,
such as highways, within a hazard area. The exposure analysis for linear assets was measured in
miles.

The City’s Risk Management Program provided replacement values or insurance coverage value
for approximately 10 percent of City-owned facilities. To date, several of the City-owned
facilities are self-insured and do not have a replacement value or insurance coverage value.

For each physical asset located within a hazard area, exposure was calculated by assuming the
worst-case scenario (that is, the asset would be completely destroyed and would have to be
replaced). The aggregate exposure, in terms of replacement value or insurance coverage, for each
category of structure or facility was calculated. A similar analysis was used to evaluate the
proportion of the population at risk. However, the analysis simply represents the number of
people at risk; no estimate of the number of potential injuries or deaths was prepared.
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6.3 DATALIMITATIONS

The vulnerability estimates provided herein use the best data currently available, and the
methodologies applied result in an approximation of risk. These estimates may be used to
understand relative risk from hazards and potential losses. However, uncertainties are inherent in
any loss estimation methodology, arising in part from incomplete scientific knowledge
concerning hazards and their effects on the built environment as well as the use of
approximations and simplifications that are necessary for a comprehensive analysis.

It is also important to note that the quantitative vulnerability assessment results are limited to the
exposure of people, buildings, and critical and non-critical facilities and infrastructure to the
identified hazards. It was beyond the scope of this 2008 HMP update to develop a more detailed
or comprehensive assessment of risk (including annualized losses, people injured or killed,
shelter requirements, loss of facility/system function, and economic losses). Such impacts may
be addressed with future updates of the HMP.

6.4 EXPOSURE ANALYSIS

The requirements for identifying structures and estimating potential losses, as stipulated in DMA
2000 and its implementing regulations, are described below.

DMA 2000 RECOMMENDATIONS: RISK ASSESSMENT

Assessing Vulnerability: Identifying Structures

Requirement §201.6(c)(2)(ii)(A): The plan should describe vulnerability in terms of the types and numbers of
existing and future buildings, infrastructure, and critical facilities located in the identified hazard area.

Element

= Does the new or updated plan describe vulnerability in terms of the types and numbers of existing buildings,
infrastructure, and critical facilities located in the identified hazard areas?

= Does the new or updated plan describe vulnerability in terms of the types and numbers of future buildings,
infrastructure, and critical facilities located in the identified hazard areas?

Source: FEMA 2008.

DMA 2000 RECOMMENDATIONS: RISK ASSESSMENT

Assessing Vulnerability: Estimating Potential Losses

Requirement §201.6(c)(2)(ii)(B): [The plan should describe vulnerability in terms of an] estimate of the potential
dollar losses to vulnerable structures identified in paragraph (c)(2)(i)(A) of this section and a description of the
methodology used to prepare the estimate.

Element

= Does the new or updated plan estimate potential dollar losses to vulnerable structures?
= Does the new or updated plan reflect changes in development in loss estimates?

= Does the new or updated plan describe the methodology used to prepare the estimate?
Source:  FEMA 2008.

The results of the exposure analysis for San Francisco’s loss estimations are summarized in
Tables 6-6 through 6-20, Table 6-22, and in the discussion following the tables.
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Table 6-6 Potential Hazard Exposure Analysis Overview — Estimated Population and Building Inventory

Building
Inventory by
Population Building Inventory by Area (Square Miles) Count
Non- Mixed
Hazard Hazard Hazard Estimated Residential Residential Residential/Commercial | Exempt
Group Category Subcategory | Hazard Area 2007 Census Buildings Buildings Buildings UMBs
Severe 840,416 16.28 5.45 0.63 20
San Andreas
Ground Very Strong 24,099 0.391 0.27 0.00 0
Shaking Very Strong 97,365 1.48 4.06 0.25 7
Hayward Strong 731,572 14.46 1.62 0.38 13
Seismic Moderate 35,578 0.74 0.05 0.01 0
Liquefaction Liquefiable Soil 92,822 1.01 3.18 0.27 2
Ground Earthquake-
Failure Landslide Induced Landslide | 9,569 0.45 0.06 0.00 0
Zone
Tsunami Coastal Inundation Area 9,626 0.22 0.01 0.00 0
100-Year Flood
Flood Coastal Zone 150 0.08 0.00 0.09 0
\F/evela:hgr- Stormwater Ponding Area 3,721 0.06 0.13 0.01 0
elate -
) Very High 1,077 0.04 0.00 0.00 0
Hazards*
azaras ‘F"i’r'éd'a”d ----- High 14,132 0.46 0.07 0.00 0
Moderate 831,335 15.91 4.80 0.57 19
Reservoir | .. .
Failure Inundation Area 30,258 0.74 0.05 0.00 0
Other Ut Extreme 5,333 0 0.66 0.03 0
Hazards* rban | -
Conflagration Very High 38,796 0.59 2.50 0.05 0
High 60,716 0.93 1.67 0.23 14

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are
the same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential
exposure of human-caused hazards is unknown and, therefore, cannot be included in this analysis.

N/A = Insured value or replacement cost information does not exist.
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Table 6-7 Potential Hazard Exposure Analysis Overview — Critical Facilities: Government

Department or
City Hall Agency Hall of Justice | Jail Animal Shelter
Hazard Hazard Hazard Value Value Value Value
Group Category Subcategory | Hazard Area No. $ No. $ No. (©) No. Value ($) No. $
Severe 1 N/A 29 N/A 1 N/A 1 $45,500,000 | 1 N/A
San Andreas
Very Strong 0 N/A | 2 N/A |0 N/A | 3 $0 0 N/A
Sﬁﬁﬂ?n‘é Very Strong 0 N/A | 8 N/A | 0 N/A | 2 0 0 N/A
Hayward Strong 1 N/A | 23 N/A |0 N/A | 2 $45,500,000 | 1 N/A
Seismic Moderate 0 N/A | 0 N/A |1 N/A | O 0 0 N/A
Hazards
Liquefaction | Liquefiable Soil 0 N/A | 17 N/A |1 N/A | 2 0 1 N/A
Ground Earthquake-
Failure Landslide Induced Landslide | 0 N/A | O N/A |0 N/A | O 0 0 N/A
Zone
Tsunami Coastal Inundation Zone | O N/A | O N/A |0 N/A | O 0 0 N/A
Coastal 100-Year Flood | NA |1 N/A |0 N/A | O 0 0 N/A
Flood Zone
Weather- Stormwater Ponding Area 0 N/A | O N/A |0 N/A | 0 0 0 N/A
EZ‘Z";?&’S* Very High 0 N/A |0 N/A | 0 N/A | O 0 0 N/A
Wildfire | - High 0 NA | O N/A |0 N/A | 0 0 0 N/A
Moderate 1 N/A | 26 N/A |1 N/A |3 $45,500,000 | 1 N/A
E:islirr\émr ----- Inundation Area 0 N/A | O N/A |0 N/A | O 0 0 N/A
Other Extreme 0 N/A | o N/A 1 g N/A | O 0 0 N/A
Hazards* Urban . N/A N/A N/A N/A
Conflagration | Very High 0 0 0 0 0 0
High 0 N/A | 5 NA | NA | o 0 0 N/A

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are
the same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential
exposure of human-caused hazards is unknown and, therefore, cannot be included in this analysis.

N/A + Insured value or replacement cost information does not exist.
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Table 6-8 Potential Hazard Exposure Analysis Overview — Critical Facilities: Emergency Services

Emergency Operations Center Fire Department Police Department
Hazard Hazard Hazard
Group Category Subcategory Hazard Area No. Value ($) No. Value ($) No. Value ($)
San And Severe 1 N/A 51 N/A 12 N/A
an Andreas
Very Strong 0 N/A 2 N/A 0 N/A
Ground Very Strong 0 N/A 15 N/A 4 N/A
Shaking
Hayward Strong 1 N/A 35 N/A 8 N/A
Seismic Moderate 0 N/A 4 N/A 0 N/A
Hazards
Liquefaction Liquefiable Soil 0 N/A 13 N/A 3 N/A
Gr_ound Earthquake-
Failure Landslide Induced Landslide | O N/A 0 N/A 0 N/A
Zone
Tsunami Coastal Inundation Area 0 N/A 0 N/A 0 N/A
Coastal 100-Year Flood 0 N/A 0 N/A 0 N/A
Flood Zone
Stormwater Ponding Area 0 N/A 0 N/A 0 N/A
Weather-
Related Very High 0 N/A 0 N/A 0 N/A
Hazards*
Wildfire | - High 0 N/A 0 N/A 0 N/A
Moderate 1 N/A 49 N/A 12 N/A
Reservoir | ; N/A N/A N/A
Failure Inundation Area 0 1 0
Other Extreme 0 N/A 0 N/A 0 N/A
Hazards* Urban | ; N/A N/A N/A
Conflagration Very High 0 4 :
High 0 N/A 5 N/A 1 N/A

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are
the same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential
exposure of human-caused hazards is unknown and, therefore, cannot be included in this analysis.

N/A = Insured value or replacement cost information does not exist.
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Table 6-9 Potential Hazard Exposure Analysis Overview — Critical Facilities: Education
University of
San Francisco Unified San Francisco City San Francisco State | California San
School District College University Francisco
Hazard Hazard Hazard Value Value
Group Category Subcategory Hazard Area No. Value ($) No. Value ($) | No. $) No. $
San And Severe 143 $1,267,943,014 | 2 N/A 2 N/A 5 N/A
an Andreas
Very Strong 2 $4,708,821 0 NIA-— 1o NIA- 1o N/A
Sﬁoznd Very Strong 17 $103,254,715 | 1 N/A 11 N/A 11 N/A
aking
Hayward Strong 124 $1,442,007,488 | 1 NIA- |1 N/A 13 N/A
Seismic Moderate 4 $27,389,632 | 0 N/A 1o N/A |1 N/A
Hazards
Liquefaction Liquefiable Soil 10 $155,221,750 0 N/A 1 N/A 1 N/A
Gr_ound Earthquake-
Failure Landslide Induced Landslide | O 0 0 N/A N/A 0 N/A
Zone
Tsunami Coastal Inundation Area 0 0 0 N/A 0 N/A 0 N/A
Coastal 100-Year Flood 0 0 0 N/A 0 N/A 0 N/A
Flood Zone
Stormwater Ponding Area 0 0 0 N/A 0 N/A 0 N/A
Weather-
Hazards*
wildfire | High 141 $1,265,039,506 | 0 N/A 1o N/A~ 1o N/A
Moderate 2 $5,187,758 2 NIA | 2 N/A |5 N/A
E:islirr\émr """ Inundation Area 2 $10,236,215 0 N/A 0 N/A 0 N/A
- Extreme 0 N/A 0 N/A | o N/A~ 1o N/A
Hazards* Urban | .. ; N/A N/A N/A
Conflagration Very High 1 N/A 0 0 0
High 2 $8,096,517 0 N/A 1o N/A | o N/A

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are
the same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential
exposure of human-caused hazards is unknown and, therefore, cannot be included in this analysis.
N/A = Insured value or replacement cost information does not exist.
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Table 6-10  Potential Hazard Exposure Analysis Overview — Critical Facilities: Care

Senior Service
Clinic Health Center Hospital Center
Hazard Hazard Hazard Value Value
Group Category Subcategory Hazard Area No. Value ($) No. Value ($) | No. % No. (%)
Severe 6 N/A 8 N/A 2 N/A 1 N/A
San Andreas
Very Strong 0 N/A 0 N/A 0 N/A 0 N/A
Sr:gﬁ[‘n‘z Very Strong 0 N/A 2 NA |0 NA |0 N/A
Hayward Strong 6 N/A 6 N/A 2 N/A 1 N/A
atzzsg:écs Moderate 0 N/A 0 N/A |0 N/A |0 N/A
Ligquefaction Liquefiable Soil 1 N/A 2 N/A 0 N/A 1 N/A
Ground Earthquake-
Failure Landslide Induced Landslide | O N/A 0 N/A 0 N/A 0 N/A
Zone
Tsunami Coastal Inundation Area 0 N/A 0 N/A 0 N/A 0 N/A
Coastal 100-vear Flood | N/A 0 N/A |0 N/A |0 N/A
Flood Zone
Weather- Stormwater Ponding Area 0 N/A 0 N/A 0 N/A 0 N/A
ﬁe'ated . Very High 0 N/A 0 NA |0 NA |0 N/A
azards
Wwildfire | - High 0 N/A 0 N/A 0 N/A 0 N/A
Moderate 6 N/A 8 N/A 2 N/A 1 N/A
E:islirr\éon ----- Inundation Area 0 N/A 0 N/A 0 N/A 0 N/A
Other Extreme 0 N/A 0 N/A 0 N/A 0 N/A
Hazards* Urban | Very High 0 N/A 0 NA | NA | N/A
Conflagration
High 0 N/A 0 N/A 0 N/A 0 N/A

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are
the same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential
exposure of human-caused hazards is unknown and, therefore, cannot be included in this analysis.

N/A = Insured value or replacement cost information does not exist.
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Table 6-11  Potential Hazard Exposure Analysis Overview — Critical Facilities: Convention Center
Civic Auditorium Moscone Center
Hazard
Hazard Group Hazard Category Subcategory Hazard Area No. Value ($) No. Value ($)
Severe 1 N/A 1 713,514,071
San Andreas N/A
Very Strong 0 0 0
Ground Shaking Very Strong 0 N/A 1 713,514,071
Hayward Strong 1 N/A 0 0
Seismic Hazards Moderate 0 N/A 0 0
Liquefaction Liquefiable Soil 0 N/A 1 713,514,071
Ground Failure
. Earthquake-Induced N/A
Landslide Landslide Zone 0 0 0
Tsunami Coastal Inundation Area 0 N/A 0 0
Coastal 100-Year Flood Zone 0 N/A 0 0
Flood
Stormwater Ponding Area 0 N/A 0 0
Weather-Related ; N/A
Hazards* Very High 0 0 0
wildfire | - High 0 N/A 0 0
Moderate 1 N/A 1 713,514,071
Reservoir Failure | ----- Inundation Area 0 N/A 0 0
Extreme 0 N/A 0 0
Other Hazards* )
Urban Conflagration | ----- Very High 0 N/A 0 0
High 0 N/A 0 0

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are
the same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential
exposure of human-caused hazards is unknown and, therefore, cannot be included in this analysis.

N/A = Insured value or replacement cost information does not exist.
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Table 6-12  Potential Hazard Exposure Analysis Overview — Non-Critical Facilities: Library
Public Library Law Library
Hazard
Hazard Group Hazard Category Subcategory Hazard Area No. Value ($) No. Value ($)
San And Severe 25 N/A 3 N/A
an Andreas
Very Strong N/A 0 N/A
Ground Shaking Very Strong 0 N/A 1 N/A
Hayward Strong 22 N/A 2 N/A
Seismic Hazards Moderate 4 N/A 0 N/A
Liquefaction Liquefiable Soil 4 N/A 1 N/A
Ground Failure
. Earthquake-Induced N/A N/A
Landslide Landslide Zone 0 0
Tsunami Coastal Inundation Area 0 N/A 0 N/A
ood Coastal 100-Year Flood Zone 0 N/A 0 N/A
Floo
Stormwater Ponding Area 0 N/A 0 N/A
Weather-Related ; N/A N/A
Hazards* Very High 0 0
wildfire | - High 0 N/A 0 N/A
Moderate 25 N/A 3 N/A
Reservoir Failure | ----- Inundation Area 0 N/A 0 N/A
Extreme 0 N/A 0 N/A
Other Hazards*
Urban Conflagration | ----- Very High 1 N/A 0 N/A
High 0 N/A 0 N/A

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are
the same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential
exposure of human-caused hazards is unknown and, therefore, cannot be included in this analysis.

N/A = Insured value or replacement cost information does not exist.
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Table 6-13  Potential Hazard Exposure Analysis Overview — Non-Critical Facilities: Museum and Performing Arts

War Memorial and
Academy of Asian Arts Fine Art Museum of Performing Arts
Sciences Commission Museum Modern Art Center
Hazard Hazard Value Value Value Value
Hazard Group | Category Subcategory Hazard Area No. $) No. $) No. $ No. $ No. Value ($)
Severe 4 N/A 1 N/A 2 N/A 1 N/A 3 N/A
San Andreas Iy Strong 0 NIA | NA | NA | NA |, N/A
Shaking
Seismic Moderate 0 N/A 0 N/A 1 N/A 0 N/A 0 N/A
Hazards
Liquefaction Liquefiable Soil 0 N/A | o N/A |1 N/A |1 N/A 0 N/A
Gr_ound Earthquake-
Failure Landslide Induced Landslide | O N/A 1o N/A | o N/A 1o N/A 0 N/A
Zone
Tsunami Coastal Inundation Area 0 N/A 1o N/A | o N/A 1o N/A 0 N/A
Coastal 100-Year Flood 0 N/A | N/A | o N/A | g N/A | N/A
Flood Zone
Weather- Stormwater Ponding Area 0 N/A | o N/A 1o N/A |0 N/A 0 N/A
Related Very High 4 N/A | o N/A | o N/A | N/A | o N/A
Hazards*
Wildfire | - High 0 N/A | o N/A | o N/A | o N/A | o N/A
Moderate 1 N/A |1 N/A | 3 N/A |1 N/A | 3 N/A
Eaeislirr\émr ----- Inundation Area 0 N/A |9 N/A | o N/A 1o N/A 0 N/A
Extreme 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A
Other Hazards*
Urban | i N/A N/A N/A N/A N/A
Conflagration Very High 0 0 0 0 0
High 0 N/A 0 N/A 0 N/A 0 N/A 0 N/A

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are
the same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential
exposure of human-caused hazards is unknown and, therefore, cannot be included in this analysis.

N/A = Insured value or replacement cost information does not exist.
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Table 6-14A

Potential Hazard Exposure Analysis Overview — Non-Critical Facilities: Recreation and Park

Commercial Sports

Playground/Sports

Facility Mini Park Park Facility
Hazard Hazard Value
Hazard Group | Category Subcategory Hazard Area No. Value ($) | No. (©) No. Value ($) No. Value ($)
Severe 2 N/A 12 N/A 67 $8,310,896 | 58 $19,265,880
San Andreas
Very Strong 0 N/A 1 N/A 5 N/A 2 N/A
Ground
Sggti”ng Very Strong 2 NA |1 N/A |19 0 8 $19,265,880
Hayward Strong 0 N/A 11 N/A 48 $8,310,896 | 52 N/A
Seismic Moderate 0 NA |1 NA |5 0 N/A
Hazards
Liquefaction Liquefiable Soil 1 N/A 1 N/A 7 0 8 $19,265,880
Gr_ound Earthquake-
Failure Landslide Induced Landslide | 0 N/A 0 NA | 4 0 2 N/A
Zone
Tsunami Coastal Inundation Area 0 N/A 0 N/A 0 0 0 N/A
Coastal 100-YearFlood 1 ¢ NA |0 NA |1 0 0 N/A
Flood one
Weather- Stormwater Ponding Area 0 N/A 0 N/A 0 0 0 N/A
Related .
Hazards* Very High 0 N/A 0 N/A 1 0 1 N/A
Wildfire | -—- High 0 N/A 0 N/A 6 0 0 N/A
Moderate 1 N/A 13 N/A 60 $8,310,896 | 59 $19,265,880
Reservoir .
Failue | ™ Inundation Area 0 N/A 0 N/A 0 0 1 N/A
Other Hazards* Extreme 0 N/A 0 N/A 0 N/A 0 N/A
Urban .
Conflagration | ™ Very High 0 N/A 1 N/A 1 N/A 0 N/A
High 0 N/A 3 N/A 1 N/A 1 N/A

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are
the same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential
exposure of human-caused hazards is unknown and, therefore, cannot be included in this analysis.
N/A = Insured value or replacement cost information does not exist.
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Table 6-14B Potential Hazard Exposure Analysis Overview — Non-Critical Facilities: Recreation and Park

Recreation Center Z00
Hazard
Hazard Group Hazard Category Subcategory Hazard Area No. Value ($) No. Value ($)
Severe 13 $132,094,195 | 1 N/A
San Andreas N/A
Very Strong 0 $0 0
Ground Shaking Very Strong 2 $132,094,195 | 0 N/A
Hayward Strong 11 0 1 N/A
Seismic Hazards Moderate 0 0 0 N/A
Liquefaction Liquefiable Soil 2 $132,094,195 | 0 N/A
Ground Failure
. Earthquake-Induced N/A
Landslide Landslide Zone 0 0 0
Tsunami Coastal Inundation Area 0 0 1 N/A
Coastal 100-Year Flood Zone 0 0 0 N/A
Flood
Stormwater Ponding Area 0 0 0 N/A
Weather-Related . N/A
Hazards* Very High 1 0 0
wildfire | High 0 0 0 N/A
Moderate 11 $132,094,195 | 1 N/A
Reservoir Failure | ----- Inundation Area 0 0 0 N/A
Extreme 0 N/A 0 N/A
Other Hazards* .
Urban Conflagration | ----- Very High 2 N/A 0 N/A
High 1 N/A 0 N/A

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are
the same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential
exposure of human-caused hazards is unknown and, therefore, cannot be included in this analysis.

N/A = Insured value or replacement cost information does not exist.
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Table 6-15  Potential Hazard Exposure Analysis Overview — Major Infrastructure: Communication

Central National Warning
Communication Data Center Dispatcher Center
Hazard Hazard
Hazard Group | Category Subcategory Hazard Area No. Value ($) | No. Value ($) | No. Value ($) | No. Value ($)
San And Severe 3 N/A 1 N/A 1 N/A 1 N/A
an Andreas
Very Strong 0 N/A 0 N/A 0 N/A 0 N/A
Ground Very Strong 1 N/A 1 N/A 0 N/A 0 N/A
Shaking
Hayward Strong 1 N/A 0 N/A 1 N/A 1 N/A
Seismic Hazards Moderate 1 N/A 0 N/A 0 N/A 0 N/A
Ground Liquefaction Liquefiable Soil 1 N/A 1 N/A 0 N/A 0 N/A
Failure : Earthquake-Induced N/A N/A N/A N/A
Landslide Landslide Zone 0 0 0 0
Tsunami Coastal Inundation Area 0 N/A 0 N/A 0 N/A 0 N/A
Coastal 100-Year Flood 0 NA | NA |g NA | N/A
Flood Zone
Stormwater Ponding Area 0 N/A 1 N/A 0 N/A 0 N/A
Weather-Related
Hazards* Very High 0 N/A 0 N/A 0 N/A 0 N/A
wildfire | - High 0 N/A 1o N/A |0 N/A 1o N/A
Moderate 3 N/A 1 N/A 1 N/A 1 N/A
E:isiirr\éo" ----- Inundation Area 0 N/A 0 N/A 0 N/A 0 N/A
Extreme 0 N/A 0 N/A 0 N/A 0 N/A
Other Hazards*
Urban | i N/A N/A N/A N/A
Conflagration Very High 0 0 0 0
High 0 N/A 0 N/A 0 N/A 0 N/A

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are the
same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential exposure of
human-caused hazards is unknown and, therefore, cannot be included in this analysis.

N/A = Insured value or replacement cost information does not exist.
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Table 6-16  Potential Hazard Exposure Analysis Overview — Major Infrastructure: Emergency Water

Pump Station Reservoir Tank
Hazard Hazard
Hazard Group | Category Subcategory Hazard Area No. Value ($) No. Value ($) No. Value ($)
San And Severe 2 N/A 1 N/A 2 N/A
an Andreas
Very Strong 0 N/A 0 N/A 0 N/A
Ground Very Strong 2 N/A 0 N/A 0 N/A
Shaking
Hayward Strong 0 N/A 0 N/A 1 N/A
Seismic Hazards Moderate 0 N/A 1 N/A 1 N/A
i i iquefi i N/A N/A N/A
Ground Liquefaction Liquefiable Soil 1 0 0
Failure : Earthquake-Induced N/A N/A N/A
Landslide Landslide Zone 0 1 0
Tsunami Coastal Inundation Area 0 N/A 0 N/A 0 N/A
Coastal 100-Year Flood 0 N/A 0 N/A 0 N/A
Flood Zone
Stormwater Ponding Area 0 N/A 0 N/A 0 N/A
Weather-Related
Hazards* Very High 0 N/A 0 N/A 0 N/A
Wildfire | - High 0 N/A 0 N/A 0 N/A
Moderate 2 N/A 1 N/A 2 N/A
Reservoir | i N/A N/A N/A
Failure Inundation Area 0 0 0
' ; Extreme 0 N/A 0 N/A 0 N/A
Other Hazards*
Uban i N/A N/A N/A
Conflagration Very High 0 0 1
High 0 N/A 0 N/A 0 N/A

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are the
same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential exposure of
human-caused hazards is unknown and, therefore, cannot be included in this analysis.

N/A = Insured value or replacement cost information does not exist.
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Table 6-17A Potential Hazard Exposure Analysis Overview — Major Infrastructure: Clean Water and Wastewater

Hydro-Pneumatic

Chlorine Station Station Pump Station Reservoir
Hazard Hazard
Hazard Group | Category Subcategory Hazard Area No. Value ($) | No. Value ($) | No. Value ($) No. Value ($)
San And Severe 4 $743,076 | 7 N/A 32 $22,196,305 | 2 N/A
an Andreas
Very Strong 0 $0 0 N/A 0 $0 13 N/A
Sﬁ"ﬁ”" Very Strong 0 0 0 N/A | 14 $228,581 1 N/A
aking
scion Hayward Strong 4 $743,076 | 6 N/A | 17 $21,967,724 | 13 N/A
gismic
Hazards Moderate 0 0 1 N/A 1 0 1 N/A
Ground Liquefaction Liguefiable Soil 0 0 0 N/A 13 $228,581 0 N/A
Failure . Earthquake-Induced N/A N/A
Landslide Landslide Zone 0 0 0 0 0 0
Tsunami Coastal Inundation Area 0 0 0 N/A 3 N/A 0 N/A
Coastal 100-Year Flood 0 0 0 N/A 0 0 0 N/A
Flood Zone
Stormwater Ponding Area 0 0 0 N/A 0 0 0 N/A
Weather-
Related Very High 0 0 0 N/A |0 0 0 N/A
Hazards*
Wildfire | - High 0 0 0 N/A | 0 0 N/A
Moderate 4 $743,076 | 7 N/A | 32 $22,196,305 | 15 N/A
E:isiirr\éo" ----- Inundation Area 0 0 0 N/A 4 $2,337,604 | 2 N/A
) ; Extreme 0 N/A 0 N/A 0 N/A 0 N/A
Other Hazards*
Uban - N/A N/A
Conflagration Very High 0 N/A 0 0 N/A 0
High 0 N/A 1 N/A |2 $228581 | 0 N/A

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are the

same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential exposure of
human-caused hazards is unknown and, therefore, cannot be included in this analysis.
N/A = Insured value or replacement cost information does not exist.
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Table 6-17B Potential Hazard Exposure Analysis Overview — Major Infrastructure: Clean Water and Wastewater

Tank Treatment Building Wastewater Plant
Hazard Hazard
Hazard Group | Category Subcategory Hazard Area No. Value ($) No. Value ($) No. Value ($)
San And Severe 3 N/A 1 N/A 3 N/A
an Andreas
Very Strong 0 N/A 0 N/A 0 N/A
Ground Very Strong 2 N/A 1 N/A 2 N/A
Shaking
Hayward Strong 1 N/A 0 N/A 1 N/A
Seismic Hazards Moderate 0 N/A 0 N/A 0 N/A
i i iquefi i N/A N/A N/A
Ground Liquefaction Liquefiable Soil 2 1 2
Failure ; Earthquake-Induced N/A N/A N/A
Landslide Landslide Zone 0 0 0
Tsunami Coastal Inundation Area 0 N/A 0 N/A 0 N/A
Coastal 100-Year Flood 0 N/A 0 N/A 0 N/A
Flood Zone
Stormwater Ponding Area 0 N/A 0 N/A 0 N/A
Weather-Related
Hazards* Very High 0 N/A 0 N/A 0 N/A
wildfire | - High 1 N/A 0 N/A 0 N/A
Moderate 2 N/A 1 N/A 3 N/A
Reservoir | i N/A N/A N/A
Failure Inundation Area 0 0 0
. ; Extreme 0 N/A 0 N/A 0 N/A
Other Hazards*
Uban i N/A N/A N/A
Conflagration Very High 0 0 0
High 0 N/A 0 N/A 0 N/A

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are the
same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential exposure of
human-caused hazards is unknown and, therefore, cannot be included in this analysis.

N/A = Insured value or replacement cost information does not exist.
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Table 6-18A Potential Hazard Exposure Analysis Overview — Transportation Systems Infrastructure: MUNI

Central Control Rectifier Station Substation Transfer Station
Hazard Hazard
Hazard Group | Category Subcategory Hazard Area No. Value ($) | No. Value ($) | No. Value ($) No. Value ($)
San And Severe 1 N/A 1 N/A 8 $4,606,499 | 15 $124,624,380
an Andreas
Very Strong 0 N/A 0 N/A 0 $0 0 $0
Ground Very Strong 0 N/A 0 N/A 1 0 7 0
Shaking
Hayward Strong 1 N/A | N/A |6 $4,606,499 | 8 $124,624,380
Seismic Moderate 0 N/A 0 N/A 1 0 0 0
Hazards
Liquefaction Liquefiable Soil 0 N/A 0 N/A 2 $4,606,499 | 8 $43,056,004
Ground
. Earthquake-
Failure Landslide Induced Landslide | O N/A 0 N/A 0 0 0 0
Zone
Tsunami Coastal Inundation Area 0 N/A 0 N/A 0 0 0 0
Coastal 100-Year Flood 0 N/A 0 N/A 0 0 0 0
Flood Zone
Weather- Stormwater Ponding Area 0 N/A 0 N/A 0 0 0 0
Eelateéi Very High 0 N/A 1o N/A~ | o 0 0 0
azards*
wildfire | -~ High 0 N/A |0 N/A | o 0 0 0
Moderate 1 N/A 1 N/A |8 $4.606,499 | 14 $124,624,380
Reservoir | ___ Inundation Area 0 NIA-— 11 NIA-— 11 0 0 0
Failure
N/A N/A
Other Hazards* | Extreme 0 - 0 _ $4,606,499 | 0 0
Conflagration | =~ Very High 0 0 0 0 0 0
High 0 N/A 1o N/A o 0 0 0

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are the
same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential exposure of

human-caused hazards is unknown and, therefore, cannot be included in this analysis.

N/A = Insured value or replacement cost information does not exist.
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Table 6-18B Potential Hazard Exposure Analysis Overview — Transportation Systems Infrastructure: MUNI

Yard Transbay Terminal Cable Car Streetcar
Hazard Hazard Miles of Miles of
Hazard Group | Category Subcategory Hazard Area No. Value ($) No. Value ($) | Line Value ($) Line Value ($)
San And Severe 8 $48,620,592 | 1 N/A 3.77 N/A 34.77 N/A
an Andreas
Very Strong 0 0 0 N/A 1113 N/A 0.71 N/A
g:oﬁf‘d Very Strong 3 $24,960,367 | 1 N/A | 148 N/A 105 N/A
aking
Hayward Strong 5 $23,660,225 | 0 N/A | 343 N/A 23.88 N/A
Seismic Moderate 0 0 0 N/A 0 N/A 1.1 N/A
Hazards
Liquefaction Liquefiable Soil 3 $24,960,367 | 1 N/A 1 N/A 10.28 N/A
Ground
h Earthquake-
Failure Landslide Induced Landslide | O 0 N/A 0 N/A 0 N/A
Zone
Tsunami Coastal Inundation Area 0 0 0 N/A 0 N/A 0 N/A
Coastal 100-Year Flood 0 0 0 N/A 0 N/A 0 N/A
Flood Zone
Weather- Stormwater Ponding Area 0 0 0 N/A .09 N/A 48 N/A
Related Very High 0 0 0 N/A 0 N/A 0 N/A
Hazards*
Wildfire | - High 0 0 0 N/A |0 N/A 28 N/A
Moderate 6 $46,767,976 | 1 N/A | 468 N/A 33.44 N/A
Ee_servoir ----- Inundation Area 0 0 0 NIA 0 NIA 1.53 NIA
ailure
N/A N/A N/A
Other Hazards* Urban Extreme 0 0 0 A 0 A 0 A
Conflagration | ~ Very High 0 0 0 0 0
High 0 0 0 N/A 0 N/A 0 N/A

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are the

same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential exposure of
human-caused hazards is unknown and, therefore, cannot be included in this analysis.
N/A = Insured value or replacement cost information does not exist.
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Table 6-19A Potential Hazard Exposure Analysis Overview — Transportation Systems Infrastructure: Port of San Francisco

Ferry Building Harbor Facility Marine
Hazard Hazard
Hazard Group | Category Subcategory Hazard Area No. Value ($) No. Value ($) | No. Value ($) No. Value ($)
San And Severe 1 N/A 1 N/A 15 $95,260,500 | 24 N/A
an Andreas
Very Strong 0 N/A 0 N/A 0 $0 0 N/A
gr:oE_nd Very Strong 1 N/A 1 N/A | 15 $95,260,500 | 24 N/A
aking
Hayward Strong 0 N/A 0 N/A 0 0 0 N/A
Seismic Moderate 0 N/A 0 N/A 0 0 0 N/A
Hazards
Liquefaction Liquefiable Soil 1 N/A 0 N/A 12 $7,949,225 0 N/A
Gr_ound Earthquake-
Failure Landslide Induced Landslide 0 N/A 0 N/A 0 0 0 N/A
Zone
Tsunami Coastal Inundation Area 0 N/A 0 N/A 0 0 0 N/A
Coastal 100-Year Flood | 4 N/A 1 N/A | 15 $95,260,500 | 24 N/A
Flood Zone
Stormwater Ponding Area 0 N/A 0 N/A 0 0 0 N/A
Weather-
Related Very High 0 N/A 0 N/A 1o 0 0 N/A
Hazards*
wildfire | - High 0 N/A 0 N/A 1o 0 0 N/A
Moderate 1 N/A 0 N/A | 12 $87,311,275 | 0 N/A
Reservoir | i N/A N/A N/A
Failure Inundation Area 0 0 0 0 0
. ; Extreme 0 N/A 0 N/A 0 N/A 0 N/A
Other Hazards*
Urban | i N/A N/A N/A
Conflagration Very High 0 0 0 N/A 24
High 0 N/A 0 N/A 1 7 N/A 0 N/A

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are the

same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential exposure of
human-caused hazards is unknown and, therefore, cannot be included in this analysis.
N/A = Insured value or replacement cost information does not exist.
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Table 6-19B Potential Hazard Exposure Analysis Overview — Transportation Systems Infrastructure: Port of San Francisco

Pier (including Pier buildings) Land Terminal
Hazard Hazard
Hazard Group | Category Subcategory Hazard Area No. Value ($) No. Value ($) No. Value ($)
San And Severe 82 $460,240,577 41 N/A 1 N/A
an Andreas
Very Strong 0 $0 0 N/A 0 N/A
gr:oE_nd Very Strong 82 $460,240,577 | 41 N/A 1 N/A
aking
Hayward Strong 0 0 0 N/A 0 N/A
Seismic Moderate 0 0 0 N/A 0 N/A
Hazards
Liquefaction Liquefiable Soil 33 $180,016,147 34 N/A 1 N/A
Gr_ound Earthquake-
Failure Landslide Induced Landslide 0 0 0 N/A 0 N/A
Zone
Tsunami Coastal Inundation Area 0 0 0 N/A 0 N/A
Coastal 100-Year Flood | g, $460,240,577 | 41 N/A 1 N/A
Flood Zone N/A N/A
Weather- Stormwater Ponding Area 0 0 7 0
Hazards*
Wildfire | - High 0 0 0 N/A 0 N/A
Moderate 38 $243,288,026 | 37 N/A 1 N/A
Reservoir | : N/A N/A
Failure Inundation Area 0 0 0 0
A ; Extreme 0 0 0 N/A 0 N/A
Other Hazards*
Urban | i N/A N/A
Conflagration Very High 42 173,623,168 0 0
High 29 257,946,807 | 0 N/A 0 N/A

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are the
same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential exposure of
human-caused hazards is unknown and, therefore, cannot be included in this analysis.

N/A = Insured value or replacement cost information does not exist.
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Table 6-20  Potential Hazard Exposure Analysis Overview — Transportation Systems Infrastructure: Parking
Parking Structure
Hazard
Hazard Group Hazard Category Subcategory Hazard Area No. Value ($)
Severe 13 $277,350,000
San Andreas
Very Strong 0 $0
Ground Shaking Very Strong 4 $90,000,000
Seismic Hazards Hayward Strong 9 $137,350,000
Moderate 0 0
. Liquefaction Liquefiable Soil 6 $88,850,000
Ground Failure Landslide Earthquake-Induced Landslide Zone 0 0
Tsunami Coastal Inundation Area 0 0
Flood Coastal 100-Year Flood Zone 0 0
Stormwater Ponding Area 0 0
Weather-Related Hazards* Very High 0 0
wildfie | - High 0 0
Moderate 12 $188,850,000
Reservoir Failure | - Inundation Area 0 0
Extreme 0 0
Other Hazards™ Urban Conflagration | - Very High 0 0
High 0 0

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San Francisco equally. The best available landslide data are
the same data used to create earthquake-induced landslides and, therefore, the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential
exposure of human-caused hazards is unknown and, therefore, cannot be included in this analysis.
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6.5 SUMMARY OF IMPACTS

The requirements for an overview of the vulnerability analysis, as stipulated in DMA 2000 and
its implementing regulations, are described below.

DMA 2000 REQUIREMENTS: RISK ASSESSMENT

Assessing Vulnerability: Overview

Requirement §201.6(c)(2)(ii): [The risk assessment shall include 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.

Element
= Does the new or updated plan include an overall summary description of the jurisdiction’s vulnerability to each
hazard?

= Does the new or updated plan address the impact of each hazard on the jurisdiction?
Source:  FEMA 2008.

6.5.1 Seismic Hazards

6.5.1.1 Ground Shaking

Nearly 100 percent of the City’s population, building stock, critical and non-critical facilities,
major utilities, and transportation systems are located within severe shaking intensity hazard
areas for a M 7.9 earthquake along the northern segment of the San Andreas fault. This includes
an estimated 840,416 people, 16.28 square miles of residential buildings, 5.73 square miles of
non-residential buildings, and 0.62 miles of mixed residential/commercial buildings. In addition,
it accounts for 270 critical facilities, 193 non-critical facilities, 74 major utilities, and 212
transportation systems. The remaining population, building stock, critical and non-critical
facilities, major utilities, and transportation systems are located within very strong shaking
intensity hazard areas.

Over 70 percent of the City’s non-residential buildings and transportation systems are located in
very strong shaking intensity hazard areas for a M 6.9 Hayward fault earthquake. However, less
than 15 percent of the City’s population and building stock are located in this hazard area. In
fact, the majority (75 percent and above) of the City’s population, residential building stock, and
critical and non-critical facilities are located in strong shaking intensity hazard areas. Less than
10 percent of the population and all assets considered for this analysis are located in moderate
shaking intensity hazard areas.

6.5.1.2 Ground Failure

An estimated 92,822 (11 percent) people are located within a liquefaction hazard area of the
Seismic Hazard Zone Map. This includes 0.06 square miles (6 percent) of residential building
stock, 3.18 square miles (55 percent) of non-residential building stock, 0.27 square miles (43
percent) of mixed residential/commercial building stock, 54 (20 percent) critical facilities, 26 (13
percent) non-critical facilities, 21 (28 percent) major utilities, and 101 (48 percent) transportation
systems.
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Only 1 percent (9,569 people) of the City’s population is located within a landslide hazard area
of the Seismic Hazard Zone Map. This includes 0.45 square miles (3 percent) of residential
building stock, 0.06 square miles (1 percent) of non-residential building stock, 6 (3 percent) non-
critical facilities, and 2 (3 percent) major utilities.

6.5.1.3 Tsunami

An estimated 9,626 (less than 1 percent) people are located in a coastal tsunami hazard area, as
defined by the OES. This includes 0.22 square miles (1 percent) of residential building stock, and
0.01 square miles (less than 1 percent) of non-residential building stock, 1 non-critical facility
and 3 major utilities.

6.5.2 Weather-Related Hazards

6.5.2.1 Drought

A quantitative analysis for a drought was not prepared for this version of the plan. The City’s
entire population and assets are at risk to a drought.

6.5.2.2 Flood

Only 150 people are located within the SFHA of the preliminary FIRM. Only 1 critical facility, 1
non-critical facility, and less than 0.08 square miles of residential building stock and 0.09 square
miles of mixed residential/commercial building stock are located in this hazard zone. There are
no major utilities and no non-residential buildings located in the SFHA. All Port facilities
considered in this analysis are located in/above the SFHA.

An estimated 3,721 (less than 1 percent) people are located in a stormwater ponding hazard area,
as defined by the DPW. This includes 0.06 square miles (less than 1 percent) of residential
building stock, 0.13 square miles (2 percent) of non-residential building stock, 0.01 square miles
(2 percent) of mixed residential/commercial building stock, 1 (1 percent) major utilities, and 7 (3
percent) transportation systems.

6.5.2.3 Heat
A quantitative analysis for a heat event was not prepared for this version of the plan. However,
the City’s entire population and assets are at risk to heat and extreme heat.

6.5.2.4 Landslide

As noted in Section 6.6.1.2, only 1 percent (9,569 people) of the City’s population is located
within a landslide hazard area of the Seismic Hazard Zone Map. This includes 0.45 square miles
(3 percent) of residential building stock, 0.06 square miles (1 percent) of non-residential building
stock, 6 (3 percent) non-critical facilities, and 2 (3 percent) major utilities.

6.5.2.5 Wildfire

The CAL FIRE Fuel Rank model shows that over 95 percent (831,335) of the City’s population,
residential building stock (15.91 square miles), mixed residential/commercial building stock (4.8
square miles), critical (262) and non-critical (182) facilities, and major utilities (75) are located
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in a moderate wildfire hazard area. Approximately 85 percent (4.8 square miles) of the non-
residential building stock and 60 percent (132) of the transportation systems are located within
this hazard area. In addition, there are a few assets that do not fall within the minimum
requirements for a moderate ranking, and therefore, are not furthered considered in this exposure
analysis.

Less than 15,000 (less than 1 percent) people, 0.04 (less than 1 percent) square miles of
residential building stock, 2 (less than 1 percent) critical facilities, 6 (3 percent) non-critical
facilities, and 1 major utility are located in a high wildfire hazard area.

Only 1,077 people, including 7 non-critical facilities are located in a very high wildfire hazard
area.

6.5.2.6 Wind

A quantitative analysis for a wind event was not prepared for this version of the plan. However,
the City’s entire population and assets are at risk to wind and high wind.

6.5.3 Other Hazards

6.5.3.1 Reservoir Failure

Dam inundation maps prepared by the DSOD for the Sutro, Sunset, and University Mound
reservoirs show that 30,258 (3 percent) of the City’s population is at risk to dam failure. In
addition, 0.74 square miles (4 percent) of the residential building stock, 0.05 square miles (1
percent) of the non-residential building stock, 3 critical facilities (1 percent), 1 non-critical
facility (less than 1 percent), 6 major utilities (8 percent), and 2 transportation systems (1
percent) are located in this hazard area.

6.5.3.2 Urban Conflagration

Less than 1 percent of the City’s population (5,333) is located in an extreme urban conflagration
area. This includes 0.66 square miles (11 percent) of non-residential building stock and 0.03
square miles (5 percent) of mixed residential/commercial building stock. There is only 1
transportation system located in this hazard area.

Approximately 4 percent of the City’s population (38,796) is located in an very high urban
conflagration hazard area. This includes 0.59 square miles (6 percent) of residential building
stock, 2.50 square miles (40 percent) of non-residential building stock, and 0.05 square miles (8
percent) of mix residential/commercial building stock is located in this hazard area. In addition,
there are 5 critical facilities and 5 non-critical facilities, 1 major utility, and 66 transportation
systems infrastructure located in this very high urban conflagration hazard area.

Approximately 7 percent of the City’s population (60,716) is located in an high urban
conflagration hazard area. This includes 0.93 square miles (6 percent) of residential building
stock, 1.67 square miles (30 percent) of non-residential building stock, and 0.23 square miles (35
percent) of mix residential/commercial building stock is located in this hazard area. Additionally,
there are 6 critical facilities and 6 non-critical facilities, 3 major utilities, and 36 transportation
systems infrastructure located in this high urban conflagration hazard area.
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6.5.3.3 Human-Caused Hazards

A quantitative analysis for human-caused hazards was not prepared for this version of the plan.
As noted in Section 5.3.3.3, the City’s population and assets located within the industrial area
and land and water transportation corridors are most vulnerable to a hazardous material event.
The City’s population and assets located within the banking and financing, commercial, defense
industrial base, emergency services, energy, government facilities, postal and shipping,
transportation, and water sectors are most vulnerable to a WMD event. Areas of economic and
symbolic value, places with hazardous facilities, and areas where large groups of people are
congregated are most vulnerable to a terrorism attack. Finally, the City’s entire population and
assets are vulnerable to an energy supply event.

6.6 LAND USE AND DEVELOPMENT TRENDS

The requirements for an overall vulnerability summary and impact summary, as stipulated in
DMA 2000 and its implementing regulations, are described below.

DMA 2000 RECOMMENDATIONS: RISK ASSESSMENT

Assessing Vulnerability: Analyzing Development Trends

Requirement 8201.6(c)(2)(ii)(C): [The plan should describe vulnerability in terms of] 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.

Element
= Does the new or updated plan discuss land uses and development trends?
Source:  FEMA 2008.

6.6.1 Land Use

San Francisco serves as the center of the Bay Area. The City’s planning nexus consists of the
San Francisco Planning Commission and the San Francisco Planning Department. San
Francisco’s City Charter states that it is the function of the Planning Commission to adopt and
maintain a comprehensive, long-term general plan for the future improvement and development
of San Francisco.

San Francisco maintains a General Plan, which was last amended in June 1996, and a zoning
ordinance (Planning Code), which was last amended in March 2008. San Francisco’s Citywide
Policy Planning Program maintains the General Plan. The General Plan contains the following
ten elements: Air Quality, Arts, Commerce and Industry, Community Facilities, Community
Safety, Environmental Protection, Housing, Recreation and Open Space, Transportation, and
Urban Design. Currently, the Planning Department is preparing a Preservation Element and a
Community Safety Element for adoption into the General Plan. Also, updates to the Housing
Element and the Recreation and Open Space Element are under way.

Currently, the Planning Department is updating and clarifying policies set forth in the General
Plan through its Citywide Action Plan (CAP). The CAP, first released in 2006, identifies a
number of planning-related challenges facing San Francisco and initiatives to address those
challenges. In brief, the five challenges addressed in the CAP are to increase the supply and
affordability of housing; to build housing where existing services, amenities, and transit lines are
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located; to preserve production, distribution, and repair services and land uses within the City; to
give priority to travel modes that make the most efficient use of street space, such as transit,
bicycling, and walking; and to recognize the need for attractive, walkable streets that serve as
civic spaces.

Within the CAP, the Planning Department has identified five initiatives, all based on the General
Plan, to address the challenges it identifies. The first initiative is to develop programs that
encourage the development of affordable housing Citywide. The second initiative consists of
plans for the development of new residential neighborhoods just south of San Francisco’s
downtown office core. The Planning Department is also planning to implement policy initiatives
to support and encourage higher-density mixed-use, primarily residential in-fill development in
certain transit-rich areas; to determine essential lands for industrial use and new permanent
controls to preserve those industrial lands; and to identify existing industrial lands that can be
converted new uses, primarily housing. The CAP also includes new approaches to parking
policies in San Francisco, with an emphasis on creating more flexible parking policies.

In addition to the CAP, the Planning Department has a number of programs under way. The
Better Neighborhoods Program is currently developing specific plans for three San Francisco
neighborhoods: Balboa Park, the Central Waterfront, and the Market and Octavia area. The
Better Neighborhoods Program seeks community involvement to improve these neighborhoods
and address the specific challenges each neighborhood faces. The Planning Department’s Eastern
Neighborhoods Program seeks to address the changes that have been occurring in the area in
recent years through community planning efforts and the development of permanent zoning
controls.

6.6.2 Development Trends

The General Plan also contains Area Plans that serve as guides to future development for specific
areas. The General Plan contains Area Plans for the following locations: Bayview, Hunters Point,
Central Waterfront, Chinatown, Civic Center, Downtown, Market and Octavia, Northeastern
Waterfront, SOMA, Rincon Hill, Van Ness Avenue, and the Western Shoreline.

In conjunction with the City government, the San Francisco Redevelopment Agency (the
Redevelopment Agency) implements redevelopment projects, particularly in the General Plan’s
Area Plans, as designated by the San Francisco Board of Supervisors, and provides local funding
for new affordable housing throughout the City. The Redevelopment Agency was incorporated
in 1948 for the purpose of improving the environment of San Francisco and creating better urban
living conditions through the removal of urban blight. Under California Law, the Redevelopment
Agency is legally separate from the City government, but exists solely to perform certain
functions exclusively for the City government and by authorization of the City government.

The San Francisco Redevelopment Agency, in conjunction with the Planning Department, has
completed a redevelopment plan for the Transbay Terminal and its surroundings. The Planning
Department has adopted policies and zoning to support the redevelopment plan, which envisions
a mixed-use commercial and residential neighborhood in San Francisco’s downtown surrounding
a newly rebuilt Transbay Transit Center with enhanced bus and rail service, including the future
extension of high-speed rail.
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Table 6-21 and Figure C-34 (Appendix C, Figures) show the target neighborhoods in San
Francisco’s Redevelopment Areas, as identified by the San Francisco Redevelopment Agency.

Table 6-21  Areas of Future Development — San Francisco’s Redevelopment Areas
Location
Neighborhood Area (Square
Proposed Project Realtor Neighborhood Miles)
Transhay Financial District South 0.55
Mid-Market
: South of Market (SOMA) 0.63
South of Market Expansion
. . Bayview District 2.05
Bay View Hunters Point )
Hunters Point 1.69

Source: San Francisco Redevelopment Authority 2003.
N/A = Insured value or replacement cost information does not exist.

The results of an exposure analysis of these neighborhoods, and therefore the proposed projects,
are show in Table 6-22.

Table 6-22  Potential Hazard Exposure Analysis Overview — San Francisco’s
Redevelopment Areas
Financial South of
District Market Bayview Hunters
South (SOMA) District Points
Hazard | Hazard Hazard Hazard Area Area Area Area
Group Category Subcategory | Area (Sg. Miles) | (Sqg. Miles) (Sg. Miles) (Sqg. Miles)
Severe 0.55 0.63 2.02 1.69
San Andreas
i 0.00 0.00 0.03 0.00
Ground Veryg
Shaking Strong 0.55 0.39 1.99 1.39
Hayward Strong 0.00 0.24 0.06 0.29
Seismic Moderate 0.00 0.00 0.00 0.00
Hazards Liquefaction | SIUeMe0le | 0 4 053 1.11 113
Ground Earthquake-
Failure . Induced
Landslide Landslide 0.00 0.00 0.02 0.04
Zone
. Inundation
Tsunami Coastal Area 0.00 0.00 0.00 0.00
100-Year
oo Coastal Flood_ Zone 0.00 0.00 .05 0.06
Weather- Stormwater | Lo"4NG | 001 0.03 0.05 0.00
Related Area
Hazards* Very High 0.00 0.00 0.00 0.00
Wildfire | -—-- High 0.00 0.00 0.01 0.11
Moderate 0.49 0.58 1.99 1.44
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Table 6-22  Potential Hazard Exposure Analysis Overview — San Francisco’s
Redevelopment Areas
Financial South of
District Market Bayview Hunters
South (SOMA) District Points
Hazard Hazard Hazard Hazard Area Area Area Area
Group Category Subcategory | Area (Sg. Miles) | (Sqg. Miles) (Sg. Miles) (Sqg. Miles)
Reservoir Inundation
Failure | T Area 0.00 0.00 0.07 0.00
Other Extreme 0.01 0.00 0.25 0.03
Hazards* | Urban -
Conflagration | ™~ Very High | 0.00 0.03 0.22 0.23
High 0.05 0.02 0.64 0.08

*Drought, heat, landslide, wind, and human-caused hazards are not included in this analysis. Drought, heat, and wind affect San
Francisco equally. The best available landslide data are the same data used to create earthquake-induced landslides and, therefore,
the data reported for earthquake-induced landslides are the same for weather-related landslides. The potential exposure of human-

caused hazards is unknown and, therefore, cannot be included in this analysis.
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A capability assessment is not required by the DMA 2000, but is requested by the OES. A
capability assessment identifies and evaluates the human and technical, financial, and legal and
regulatory resources available for hazard mitigation within a community. As such, the following
capability assessment identifies the human and technical, financial, and legal and regulatory
mitigation resources available to San Francisco. This capability assessment also describes the
current, ongoing, and recently completed mitigation projects by the City.

The recommendations for a capability assessment, as requested by the OES, are described below.

DMA 2000 RECOMMENDATIONS: LOCAL CAPABILITY ASSESSMENT

Local Capability Assessment

Requirement 8201.4(c)(3)(ii): — Of the Federal Register Interim Final Rule 44 CFR Parts 201 and 206 states, “[The
State mitigation strategy shall include] a general description and analysis of the effectiveness of local mitigation
policies, programs, and capabilities.

Element

= Does the new or updated plan provide a description of the human and technical resources available within this
jurisdiction to engage in a mitigation planning process and to develop a local hazard mitigation plan?

= Does the new or updated plan list local mitigation financial resources and funding sources (such as taxes, fees,
assessments or fines) which promote mitigation within the reporting jurisdiction?

= Does the new or updated plan list local ordinances which affect or promote disaster mitigation, preparedness,
response, or recovery within the reporting jurisdiction?

= Does the new or updated plan describe the details of in-progress, ongoing, or completed mitigation projects and
programs within the reporting jurisdiction?

Source:  FEMA 2008.
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7.1 HUMAN AND TECHNICAL RESOURCES

Table 7-1 describes the City government’s human and technical resources that are available to engage in mitigation planning,
including overseeing mitigation projects and the implementation of this plan. The staff/personnel resources, responsible department or
agency, and principal activities related to hazard mitigation for each department or agency are described in Table 7-1.

Table 7-1 Local Human and Technical Resources for Hazard Mitigation

Staff/Personnel Resources

Department or Agency

Principal Activities Related to Hazard Mitigation

Planner(s) or engineer(s) with knowledge of land
development, land management practices, and
human-caused and natural hazards

Planning Department

Develops and maintains the General Plan, including the
Community Safety Element.

Develops area plans based on the General Plan, to provide
more specific guidance for the development of the various
neighborhood areas.

Reviews of private development projects and proposed capital
improvements projects and other physical projects involving
property for consistency and conformity with the General
Plan.

Anticipates and acts on the need for new plans, policies, and
Planning Code changes.

Applies the approved plans, policies, Planning Code, and
other regulations to proposed land use.

Engineer(s) or professional(s) trained in
construction practices related to buildings and/or
infrastructure

Department of Building Inspection
Department of Public Works
General Services Agency

The Department of Building Inspection oversees the effective,
efficient, fair, and safe enforcement of the San Francisco
Building, Housing, Plumbing, Electrical, Mechanical, and
Disability Access Codes.

The Department of Public Works promotes the
undergrounding of overhead utilities; and provides
architectural, civil, structural, and mechanical engineering
services, including project and construction management.
The General Services Agency oversees the maintenance,
operations, and management of City-owned buildings and
infrastructure, technology and telephony services, design and
construction of department’s capital improvements, and
Citywide risk management.
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Table 7-1

Local Human and Technical Resources for Hazard Mitigation

Staff/Personnel Resources

Department or Agency

Principal Activities Related to Hazard Mitigation

Floodplain Manager

Not Applicable.

San Francisco is currently not a
member of the National Flood
Insurance Program (NFIP). The City
government is in the process of
joining the NFIP, and once it does,
the Floodplain Manager will be the
City Administrator

Once San Francisco joins the NFIP, the Floodplain Manager
will be responsible for enforcing the Floodplain Damage
Prevention Ordinance.

Personnel skilled in GIS and/or HAZUS-MH

Department of Telecommunications
and Information Services,
Enterprise Geographic

Information Systems (SFGIS)

Provides high-quality spatial data to City departments and the
public and offers essential mapping services to citizens
through SFgov.org.

Emergency managers and analysts

Department of Emergency
Management (DEM), Division of
Emergency Services

Maintains the Emergency Response Plan for San Francisco.
In addition, in partnership with the nine Bay Area counties
and the cities of Oakland and San Jose, it helps coordinate
regional emergency response planning.

Coordinates local response and relief activities within the
Emergency Operation Center, and works closely with its
regional, state, and federal partners to provide information
and coordinate assistance.

Highlights the importance of disaster preparedness through
public education efforts.

Facilitates meetings of the San Francisco Disaster Council.

Finance

Department-specific
Mayor’s Office of Public Finance

Manages grants.

Utilizes three principal types of municipal debt obligations to
finance long-term capital projects and the acquisition of select
equipment.

Public Information Officers (PI1O)

Department-specific

The Division of Emergency Services highlights the
importance of disaster preparedness through its public
education efforts. Its award-winning

website, www.72hours.org, helps San Franciscans plan for
emergencies such as earthquakes, fires, severe storms, and
power outages. The website is available in English, Spanish,
and Chinese.
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1.2

FINANCIAL RESOURCES

Table 7-2 describes the local and federal resources that may be available to the City to promote hazard mitigation, including
mitigation projects identified in the 2008 HMP implementation strategy. The type and subtype of the financial resource, administrator,
purpose, and availability and the amount for each financial resource are discussed in Table 7-2.

Table 7-2

Local and Federal Financial Resources for Hazard Mitigation

Type Subtype Administrator Purpose Amount/Availability
Local General Fund Department- Program operations and specific projects. Variable.
specific

General
Obligation
(GO) Bonds

Mayor’s Office of
Public Finance

GO Bonds are appropriately used for the
construction and/or acquisition of
improvements to real property broadly
available to San Francisco residents and
visitors. Such facilities include, but are not
limited to, libraries, hospitals, parks, public
safety facilities, and cultural and educational
facilities.

The Board of Supervisors will hold a minimum of
two public hearings prior to placing a GO bond
measure on the ballot. Prior to any issuance of any
new money or refunding general obligation bonds,
the Board of Supervisors will approve, by majority
vote, a resolution authorizing such issuance. All
new money GO bonds issued by the City will be
approved by two-thirds of the voters voting in the
election. Outstanding general obligation bonded
indebtedness cannot exceed 3 percent of the
Assessed Valuation of taxable property within
County’s jurisdictional area.

Lease Revenue
Bonds

Mayor’s Office of
Public Finance

Lease revenue bonds are appropriately used
to finance capital projects that (1) have an
identified budgetary stream for repayment
(e.g., specified fees, tax receipts, etc.), (2)
generate project revenue but rely on a
broader pledge of general fund revenues to
reduce borrowing costs, or (3) finance the
acquisition and installation of equipment for
the City’s general governmental purposes.

The Board of Supervisors will hold a minimum of
one public hearing to place the lease revenue bond
measure on the ballot. Subsequent to successful
passage and prior to any issuance of new money or
refunding lease revenue bonds, the Board of
Supervisors will approve, by majority vote, a
resolution authorizing such issuance. All new
money lease revenue bonds will be approved by
50 percent plus one of the voters voting in the
election. No statutory restriction exists on the
amount of Lease Revenue Bonds that can be
outstanding at any given time.
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Table 7-2 Local and Federal Financial Resources for Hazard Mitigation
Type Subtype Administrator Purpose Amount/Availability
Local Certificates of Mayor’s Office of | Used for acquisition of existing facilities COPs may consist of lease financing agreements
Participation Public Finance and/or construction of new facilities that between the City and a for-profit lessor. All
(COPs) result, on a present value basis, in immediate | issuances of COPs shall be authorized by
or future savings in payments currently resolution of the Board of Supervisors by majority
made or to be made by the City’s general vote and then validated by the Superior Court of
fund. For example, COPs may be used to San Francisco. COPs are not subject to voter
provide funds to execute a lease purchase approval, but are subject to Validation.
option for a facility whereby future savings
accrue, on a net present value basis, to the
general fund during the period for which the
COPs and the obviated lease would be
outstanding.

Public-Private Various Includes the use of professionals and Project-specific.

Partnerships Departments, City | professional associations, generally for the

Administrator research and development of guidance,

recommendations, etc., such as the CAPPS
program.

Federal Hazard Federal Emergency | Support pre- and post-disaster mitigation Available to California communities after a
Mitigation Management plans and projects. Presidentially declared disaster has occurred in
Grant Program | Agency (FEMA) California. Grant award based on specific projects
(HMGP) as they are identified.

Pre-Disaster FEMA Support pre-disaster mitigation plans and Available on an annual basis, nationally
Mitigation projects. competitive grant. Grant award based on specific
(PDM) grant projects as they are identified (no more than $3M
program federal share for projects).

Flood FEMA Mitigate repetitively flooded structures and | Available on an annual basis, distributed to
Mitigation infrastructure. California communities by the Office of
Assistance Emergency Services (OES). Grant award based on
(FMA) grant specific projects as they are identified.

program

Assistance to FEMA/USFA Provide equipment, protective gear, Available to fire departments and nonaffiliated
Firefighters (U.S. Fire emergency vehicles, training, and other emergency medical services. Grant award based

Grant (AFG)
Program

Administration)

resources needed to protect the public and
emergency personnel from fire and related
hazards.

on specific projects as they are identified.
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Table 7-2 Local and Federal Financial Resources for Hazard Mitigation
Type Subtype Administrator Purpose Amount/Availability
Federal Community US HUD (U.S. Acquisition of real property, relocation and | Available to entitled cities, including San
Block Grant Department of demolition, rehabilitation of residential and Francisco. Grant award based on specific projects
Program Housing and Urban | non-residential structures, construction of as they are identified.
Entitlement Development) public facilities and improvements, such as
Communities water and sewer facilities, streets,
Grants neighborhood centers, and the conversion of
school buildings for eligible purposes.
Community u.S. Through financial and technical assistance Competitive grant program. Grant award based on
Action for a Environmental offers an innovative way for a community to | specific projects as they are identified.
Renewed Protection Agency | organize and take action to reduce toxic
Environment (EPA) pollution (i.e., stormwater) in its local
(CARE) environment. Through CARE, a community
creates a partnership that implements
solutions to reduce releases of toxic
pollutants and minimize people’s exposure
to them.
Clean Water EPA The CWSRF is a loan program that provides | CWSRF programs provided more than $5 billion

State Revolving
Fund (CWSRF)

low-cost financing to eligible entities within
state and tribal lands for water quality
projects, including all types of non-point
source, watershed protection or restoration,
estuary management projects, and more
traditional municipal wastewater treatment
projects.

annually to fund water quality protection projects
for wastewater treatment, non-point source
pollution control, and watershed and estuary
management.

For fiscal year (FY) 2008, the EPA has awarded
$66.4 M toward drinking water funds for the State
of California to distribute to California
communities.

Public Health
Emergency
Preparedness
(PHEP)
Cooperative
Agreement.

Department of
Health and Human
Services’ (HHS’s)
Centers for Disease
Control and
Prevention (CDC)

Funds are intended to upgrade state and
local public health jurisdictions’
preparedness and response to bioterrorism,
outbreaks of infectious diseases, and other
public health threats and emergencies.

Competitive grant program. Grant award based on
specific projects as they are identified.
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Table 7-2 Local and Federal Financial Resources for Hazard Mitigation

Type Subtype Administrator Purpose Amount/Availability

Federal Homeland FEMA/DHS Build and sustain preparedness technical Technical assistance services developed and
Security assistance activities in support of the four delivered to state and local homeland security
Preparedness homeland security mission areas personnel. Grant award based on specific projects
Technical (prevention, protection, response, recovery) | as they are identified.
Assistance and homeland security program
Program management.
(HSPTAP)

-7
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7.3  LEGAL AND REGULATORY RESOURCES

Table 7-3 describes the legal and regulatory capabilities that affect or promote hazard mitigation, preparedness, response, and recovery
in San Francisco. Legal and regulatory capabilities include San Francisco’s plans and policies. The name, description, hazards
identified, area of emergency management addressed, and effect on development in hazardous areas for each legal or regulatory
capability are discussed in Table 7-3.

Table 7-3 Local Legal and Regulatory Resources Available for Hazard Mitigation

Mitigation, Affects
Preparedness, | Development
Regulatory Response, or in Hazard
Tool Name Description (Effect on Hazard Mitigation) Hazards Addressed Recovery Areas?
Plans City and County of San Describes various methods of reducing hazards including [Seismic, Landslide, | Mitigation & Yes
Francisco, General Plan: | improvements in coordination among City programs, and | Tsunami, Flood, Preparedness
Community Safety more specific policies, such as assuring that new and Reservoir
Element (1997) construction meets current structural and life safety Failure
standards and building codes consider soil conditions,
assessing the risks of hazardous structures (e.g., small
wood-framed residential buildings), considering
geological hazard information when planning for new
development, and identifying and replacing critical
lifelines in high risk areas.
City and County of San Describes at a high level what the City’s actions will be  [Seismic (including | Response No
Francisco, Emergency during a response to an emergency. Forthcoming annexes |secondary
Response Plan (2008) to this plan will describe in more detail the actions hazards), Civil
required of City’s departments/agencies. Further, this plan |Unrest, Energy
describes the role of the Emergency Operation Center Emergency/Power
(EOC) and the coordination that occurs between the EOC |Shortage,
and City’s departments and other response agencies. Infectious Disease,

Finally, this plan describes how the EOC serves as the Oil Spill,

focal point among local, state, and federal governments in |Transportation
times of disaster. Disruption,
Terrorism/Weapon
s of Mass
Destruction, and
Wildfire
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Table 7-3 Local Legal and Regulatory Resources Available for Hazard Mitigation
Mitigation, Affects
Preparedness, | Development
Regulatory Response, or in Hazard
Tool Name Description (Effect on Hazard Mitigation) Hazards Addressed Recovery Areas?
Plans (cont) San Francisco Public Describes measures that the City will take to minimize Stormwater Mitigation & Yes
Utilities Commission, stormwater pollution. The SWMP is required by the Preparedness
Stormwater Management | National Pollutant Discharge Elimination System Phase 11
Plan (SWMP) (2004) regulations, which became effective in March 2003.
Policies City and County of San Legislation will address seismic safety issues around Seismic Mitigation No
Francisco, Executive “soft-story” buildings. The Directive and legislation will
Directive 08-07 expedite development of retrofit guidelines for soft-story,
wood-framed buildings and the processing and review of
permits for seismic retrofit upgrades of these buildings.
City and County of San Requires all owners of UMBs to retain a licensed civil Seismic Mitigation Yes
Francisco, Unreinforced | structural engineer or architect to file a Building
Masonry Building Inventory Form with the Department of Building
(UMB) Ordinance No. Inspection (DBI) to identify the “hazard class” of a
225-92 particular UMB building. The ordinance also requires all
owners of UMBSs to seismically upgrade buildings by
February 15, 2006.
California Seismic Directs the Department of Conservation, California Seismic Mitigation Yes

Hazards Mapping Act of
1990: Public Resources
Code, Chapter 7.8,
Sections 2690-2699.6

Geological Survey to identify and map areas prone to
liquefaction, earthquake-induced landslides, and
amplified ground shaking. Cities and counties are then
required to use the Seismic Hazard Zone Maps in their
land use planning and building permit processes.
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Table 7-3

Local Legal and Regulatory Resources Available for Hazard Mitigation

Regulatory
Tool

Name

Description (Effect on Hazard Mitigation)

Hazards Addressed

Mitigation,
Preparedness,
Response, or
Recovery

Affects
Development
in Hazard
Areas?

Policies (cont)

City and County of San
Francisco, Building
Code 2007 Edition

The purpose of this code is to establish the minimum
requirements to safeguard the public health, safety, and
general welfare through structural strength, means of
egress facilities, stability, access to persons with
disabilities, sanitation, adequate lighting and ventilation
and energy conservation, and safety to life and property
from fire and other hazards attributed to the built
environment; to regulate and control the demolition of all
buildings and structures, and the quarrying, grading,
excavation, and filling of land; and to provide safety to
fire fighters and emergency responders during emergency
operations.

Chapter 7 — Fire-Resistance Rated Construction

Chapter 9 — Fire-Protection Systems

Chapter 13 — Resource Conservation (Energy Efficiency)
Chapter 16 — Structural Design

Chapter 16B — Earthquake Hazard Reduction in
Unreinforced Masonry Bearing Wall Buildings

Chapter 16C — Seismic Strengthening Provisions for
Unreinforced Masonry Bearing Wall Buildings

Chapter 16D — Parapets and Appendages

Seismic, Fire,
Energy

Mitigation,
Preparedness,
and Response

Yes

City and County of San
Francisco, Housing Code
2007 Edition

The purpose of this code is to provide for the maintenance
of the minimum requirements for the protection of life,
limb, health, property, safety, and welfare of the general
public and the owners and occupants of residential
buildings in San Francisco. Specific chapters of the code
that address hazards include:

Chapter 6 — Structural Requirements

Chapter 9 — Fire Protection

Chapter 12 — Residential Energy Conservation

Chapter 13 — Residential Water Conservation

Seismic, Fire,
Energy, Drought

Mitigation,
Preparedness,
and Response

Yes
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Table 7-3 Local Legal and Regulatory Resources Available for Hazard Mitigation
Mitigation, Affects
Preparedness, | Development
Regulatory Response, or in Hazard
Tool Name Description (Effect on Hazard Mitigation) Hazards Addressed Recovery Areas?
Policies (cont) | City and County of San Regulates and governs the safeguarding of life and Fire Preparedness No
Francisco, Municipal property from fire and explosions hazards arising from
Code 2001 Fire Code the storage, handling, and use of hazardous substances,
(referred to as the 2007 materials, and devices, and from conditions hazardous to
San Francisco Fire life or property in the occupancy of buildings and
Code) premises as herein provided; and to provide for the
issuance of permits, inspections, and other Fire
Department services, and the assessment and collection of
fees for those permits, inspections, and services.
High-Rise Sprinkler All non-residential buildings 75 feet and higher are Fire Property No
Ordinance required to have sprinklers by an ordinance passed Prevention
11/15/93, excluding apartment and condominium
buildings.
City and County of San | Article 21 Hazardous Materials provides information on Hazardous Preparedness & | No
Francisco, Municipal the location, type, and health risks of hazardous materials | Materials Response
Health Code (2008) used, stored, or disposed of in the City to firefighters,
health officials, planners, elected officials, and residents.
Article 22 Risk Management implements the program for
prevention of accidental releases.
URS 7-11
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7.4 MITIGATION PROJECTS AND PROGRAMS

Table 7-4 describes current, ongoing, and completed large-scale mitigation projects and programs implemented by San Francisco. For
this capability assessment, current projects are those that are being implemented now and in the near term, and ongoing projects are
those that have been implemented and continue to be implemented over an extended period of time (+10 years). Because San
Francisco has implemented numerous mitigation projects and programs, only mitigation projects and programs for its critical facilities,
major utilities/transportation systems, and residential buildings are addressed. The type of facility/utility/transportation
system/building mitigated, a description, and a timeframe for each project and program are identified below.

Table 7-4 Local Current, Ongoing, and Completed Hazard Mitigation Projects and Programs

Critical Facilities, Major
Utilities/Transportation Systems,

Status Private Buildings Description Year(s)
Current Critical Facilities San Francisco General Hospital (SFGH) Seismic To be completed by
Retrofit 2013

In 2000, the San Francisco Department of Public
Health (SFDPH) commissioned a seismic
evaluation study, which concluded that the Main
Hospital building at SFGH has significant seismic
deficiencies and that it may not be capable of
providing health care services to the public after a
major seismic event. The SFGH Main Building was
categorized as Structural Performance Category

1 (SPC-1). Buildings categorized as SPC-1 pose a
significant risk of partial or total collapse and a
danger to the public. In 2001 the San Francisco
Health Commission adopted Resolution 1-01
supporting the construction of a new general acute
care hospital by 2013.

Major Utilities & Transportation See Ongoing Projects and Programs, Port of San
Systems Francisco Capital Plan

See Ongoing Projects and Programs, San Francisco
Public Utilities Commission (SFPUC) Capital
Improvement Program.
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Table 7-4

Local Current, Ongoing, and Completed Hazard Mitigation Projects and Programs

Status

Critical Facilities, Major

Utilities/Transportation Systems,

Private Buildings

Description

Year(s)

Current (cont)

Private Buildings

Soft-Story Building Seismic Retrofit Program

San Francisco Mayor Gavin Newsom announced
new legislation on July 8, 2008, to expedite the
review of retrofit permits sought by owners and
waive of fees associated with the permits.

Pacific Engineering Earthquake Research Center
(PEER) Tall Buildings Initiative

Develop a framework for seismic design of tall
buildings, summarized in a final guidelines
document containing principles and specific criteria
for tall building seismic design. The document is
intended to support ongoing guidelines and code-
writing activities of collaborating organizations, as
well as being a stand-alone reference for designers
of high-rise buildings.

Soft-Story Building
Retrofit Program —
Introduced in July 2008

PEER Tall Buildings
Initiative — Started in
2007

Ongoing

Critical Facilities

San Francisco Unified School District (SFUSD)
Capital Improvements

Substantial capital improvements to the system are
ongoing at schools throughout San Francisco,
including addressing modernization needs at 30
school sites and since 2006 including 64 projects at
59 additional sites, for a total of 89 of its 195
building sites.

San Francisco Fire Commission Resolution 07-6

The Fire Commission and Department have
requested that the City fund capital improvements
to the existing fire stations and other facilities. The
majority of department’s facilities were built in the
early-mid 1900s, and many have not had routine
maintenance or needed replacement, renewal,
renovation, or upgrade over the years.

SFUSD Capital
Improvements —
Ongoing since 2003

SF Fire Commission
Resolution — fiscal year
(FY) 2007- FY 2008,
otherwise ongoing
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Table 7-4 Local Current, Ongoing, and Completed Hazard Mitigation Projects and Programs

Status

Critical Facilities, Major
Utilities/Transportation Systems,
Private Buildings

Description

Year(s)

Ongoing (cont)

Major Utilities & Transportation
Systems

Port of San Francisco (Port) Capital Plan

Port estimates it will take approximately $300M for
substructure and seismic work to upgrade Port
facilities. The Port has seismically upgraded several
facilities along the central and northern waterfront,
including Pier 48, AT&T Park, Ferry Building and
Ferry Plaza, Pier 1, Pier 1.5-3-5, Pier 45, Aquarium
by the Bay, and Pier 27/29.

SFPUC Capital Improvement Program (CIP)

In May 2002, the SFPUC adopted a $2.9 billion
CIP to rebuild and retrofit the regional water system
to improve system reliability, especially to ensure
seismic safety. The list of the 94 projects, including
several seismic safety projects and flood and
stormwater protection projects, can be viewed at

http://sfwater.org/ProjectList.cfm/MC_ID/21/MSC
_ID/360/MTO_ID/525/Page/1/Type/lu

SFPUC Stormwater Management Demonstration
Projects

A 1,200-square-foot green roof was constructed
atop the Summit Pump Station in central San
Francisco, as part of an upgrade of the pump station
facility. The impetus for the green roof was
primarily aesthetic, because the facility roof is
visible from the surrounding hills, and also
hydrologic, to provide low-impact stormwater
management, also called Low Impact Development
(LID).

Port of San Francisco
Capital Plan — various
facilities seismically
upgraded since 1989

SFPUC CIP - Ongoing
since 2002

SFPUC Demonstration
Projects — Ongoing
since 2007
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Table 7-4 Local Current, Ongoing, and Completed Hazard Mitigation Projects and Programs

Status

Critical Facilities, Major
Utilities/Transportation Systems,
Private Buildings

Description

Year(s)

Ongoing (cont)

Private Buildings

Parapet Program

Requires private property owners to reinforce older
parapets and roofline appendages to reduce the risk
of damage from earthquakes.

Community Action Plan for Seismic Safety
(CAPSS) Project

Initiated by the Department of Building Inspection
in 2000 to evaluate seismic risk in San Francisco
and to conduct public meetings to obtain input on
proposed hazard mitigation approaches for reducing
these risks, including expediting completion of the
soft-story component of the CAPSS initiative,
including the development of retrofit guidelines for
soft-story, wood-framed buildings.

Unreinforced Masonry Building (UMB) Retrofit
Program

Provides $350M in bonds to retrofit privately
owned UMBSs. The program is administered by the
Department of Building Inspection and is designed
to minimize the displacement of residents and
commercial tenants after a disaster.

Parapet Program —
Ongoing since 1969

CAPSS Project —
Ongoing since 2000

UMB Retrofit Program
— Ongoing since 1992
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Table 7-4 Local Current, Ongoing, and Completed Hazard Mitigation Projects and Programs

Status

Critical Facilities, Major
Utilities/Transportation Systems,
Private Buildings

Description

Year(s)

Completed

Critical Facilities

Seismic Retrofit of San Francisco City Hall

After the Loma Prieta earthquake in 1989,
structural engineers determined that City Hall was
seismically unsafe. The City completed a $293
million upgrade and seismic retrofit in 1998. The
resurrected City Hall was officially reopened on
January 5, 1999. To isolate it from the shock of the
next “big one,” engineers installed 530 Lead-
Rubber Isolators that act like huge shock absorbers,
making City Hall the world’s largest base-isolated
building.

Seismic Retrofit of SF
City Hall — Completed
in 1999

Major Utilities & Transportation
Systems

See Ongoing Projects and Programs, Port of San
Francisco Capital Plan

See Ongoing Projects and Programs, SFPUC
Capital Improvement Program

Private Buildings

San Francisco Housing Authority (SFHA) HOPE
VI Revitalization Project

Severely distressed public housing mid- and high-
rises, including Hayes Valley North and South,
Bernal Dwellings, Plaza East, North Beach Place,
and Valencia Garden, were demolished and rebuilt
to current San Francisco building codes for seismic
and fire safety.

Unreinforced Masonry Building Survey

The Landmarks Preservation Advisory Board
conducted a survey of UMB construction in San
Francisco from 1850-1940. The survey prioritizes
the UMBs into three groupings of buildings, with
Priority 1 resources rated as the highest.

SFHA HOPE VI
Revitalization Project —
Completed in 2006

UMB Survey —
Completed and
Adopted in 1991
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This section outlines the four-step process for preparing a mitigation strategy: developing
mitigation goals, identifying mitigation actions, evaluating and prioritizing mitigation actions,
and designing an implementation strategy.

8.1 DEVELOPING MITIGATION GOALS

The requirements for developing local hazard mitigation goals, as stipulated in DMA 2000 and
its implementing regulations, are described below.

DMA 2000 REQUIREMENTS: MITIGATION STRATEGY

Local Hazard Mitigation Goals

Requirement 8201.6(c)(3)(i): [The hazard mitigation strategy shall include a] description of mitigation goals to
reduce or avoid long-term vulnerabilities to the identified hazards.

Element

= Does the new or updated plan include a description of mitigation goals to reduce or avoid long-term
vulnerabilities to the identified hazards?

Source:  FEMA 2008.

Mitigation goals are defined as general guidelines that explain what a community wants to
achieve in terms of hazard and loss prevention. Goal statements are typically long-range, policy-
oriented statements representing community-wide vision. As shown in Table 8-1, the Planning
Team developed five goals, including one multi-hazard goal; one preparedness, response, and
recovery goal; and one goal to address each of the three hazard groups identified in this plan.

Table 8-1 Mitigation Goals

Goal Number Goal Description
1 Promote disaster-resistant development.
2 Build and support local capacity to enable the City government and the greater San

Francisco community to prepare for, respond to, and recover from disasters.

Reduce the possibility of damages and losses due to seismic hazards, including ground

3 shaking, ground failure, and tsunami.

A Reduce the possibility of damages and losses due to weather-related hazards, including
drought, flood, heat, landslide, wildfire, and wind.

5 Reduce the possibility of damages and losses due to other hazards, including reservoir

failure, urban conflagration, and human-caused hazards.
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8.2  IDENTIFYING MITIGATION ACTIONS

The requirements for the identification and analysis of mitigation actions, as stipulated in DMA
2000 and its implementing regulations, are described below.

DMA 2000 REQUIREMENTS: MITIGATION STRATEGY

Identification and Analysis of Mitigation Actions

Requirement §201.6(c)(3)(ii): [The mitigation strategy shall include 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.

Element

= Does the plan identify and analyze a comprehensive range of specific mitigation actions and projects for each
hazard?

= Do the identified actions and projects address reducing the effects of hazards on new buildings and
infrastructure?

= Do the identified actions and projects address reducing the effects of hazards on existing buildings and
infrastructure?

= Does the mitigation strategy identify actions related to the participation in and continued compliance with the
NFIP?

Source:  FEMA 2008.

During the second Planning Team meeting on June 25, 2008, the Planning Team reviewed a
draft of the vulnerability analysis and hazard maps as a basis for developing potential mitigation
actions. In addition, the Planning Team reviewed the 2 mitigation actions selected in the 2005
HMP (one mitigation action, the seismic retrofit of the Port of San Francisco Agriculture
Building, has already been implemented). Using this information, the Planning Team members
were asked to develop new and additional potential mitigation actions. Mitigation actions are
activities, measures, or projects that help achieve the goals of a mitigation plan. Mitigation
actions are usually grouped into six broad categories: prevention, property protection, public
education and awareness, natural resource protection, emergency services, and structural
projects.

As listed in Table 8-2, the Planning Team developed 33 potential mitigation actions. For each
mitigation action, the following information is listed: type of mitigation project; hazard(s)
addressed; type of development affected by action; and the source of the mitigation project idea.
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Table 8-2 Potential Mitigation Actions
Existing or
Mitigation | Hazard(s) New Project Idea
Goal Action # | Action Description Type Addressed* Development | Source
Create a coordinated voluntary and mandatory
GIS-based pre-application review for new Property Seismic, Flood, | New & HMP Planning
1A construction and major remodels in hazard ; . .
. . - . Protection Landslide Existing Team
Promote disaster-resistant areas, such as liquefaction, lateral spread,
development. landslide, or SFHA zones.
Integrate the ERP and 2008 HMP into the Prevention New & HMP Plannin
1B General Plan’s Community Safety Element & Property | All Exisi 9
) xisting Team
update process. Protection
e e o o, |
2.A S e Prevention Landslide, Existing URS
around the major utilities so that they can Wildfire
function before, during, and after a disaster.
Inventory and develop replacement values for Propert Risk
2.B all City-owned facilities to help the City better perty All Existing Management
. Protection L
understand the values of assets at risk. Division
Replace and/or seismically retrofit the AWSS Capital
. . Structural I . .
. 2.C infrastructure to ensure that emergency water is . Seismic Existing Planning
Build and support local . . i Project
. . available during a disaster. Program
capacity to enable the City — - -
Seismically retrofit or replace City-owned
government and the greater i o .
- . bridges and other critical street structures that Capital
San Francisco community . o Structural — . !
2.D are categorized as structurally deficient by . Seismic Existing Planning
to prepare for, respond to, Calt q for first q Project p
and recover from disasters. altrans and are necessary for first responders rogram
to use during an emergency.
Structurally and non-structurally retrofit the Capital
future San Francisco Data Center to ensure that | Structural _— - pite
2.E - o . . Seismic Existing Planning
City’s emergency communication functions are | Project
A . Program
operable during and after a disaster.
Carry out exercises and interdepartmental
meetings to ensure that all City plans related to | Emergency HMP Planning
2.F . . All N/A
emergency management are integrated and Services Team

cohesive.
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Table 8-2 Potential Mitigation Actions
Existing or
Mitigation | Hazard(s) New Project Idea
Goal Action # | Action Description Type Addressed* Development | Source
Develop a Soft-Story Seismic Retrofit program E:ggeecrtti)é) n Plannin
3.A that provides funding to seismically retrofit soft- Structural " | Seismic Existing De artn?ent
story buildings throughout San Francisco. . P
Project
Implement industry guidelines and building .
3.B codes developed by the PEER Tall Building Strqctural Seismic Ne.W & HMP Planning
S Project Existing Team
Initiative.
Participate in the Tsunami Ready Program. This .
. Public
new program, sponsored by the National Education Seismic
3.C Weather Service, is designed to provide & (Tsunami) N/A NOAA
communities with incentives to reduce tsunami
risks. Awareness
Reduce the possibility of Seismically upgrade the Port’s facilities Structural N .
damages and losses due to 3D identified in the Port’s Capital Plan. Project Seismic Existing 2005 HMP
seismic hazards, including Structurally and non-structurally brace the areas | Property Capital
ground shaking, ground of the Veterans Building, including Herbst Protection, I . i
failure, and tsunami.* 3E Theatre and the Green Room, that are most at Structural Seismic Existing glr?)m:;rr]r?
risk to severe damage during a seismic event. Project 9
Property
Structurally and non-structurally brace SFUSD ; .
3F facilities as identified in its Capital giﬁ’l}ﬁf&'r‘;? Seismic Existing ?e'\:ri Planning
Improvements Plan. .
Project
Implement geotechnical stabilization measures Structural New &
3.G to protect the Treasure Island from seismic . Seismic I TIDA
hazards. Projects Existing
Seismically upgrade Treasure Island Causeway,
3H which is a critical lifeline access to the island, Strqctural Seismic Existing TIDA
' and to protect the utility corridor that runs under | Project
the causeway.
Seismically retrofit or upgrade Recreation and Parks &
oSO Structural I . .
3.1 Parks Department facilities identified as Project Seismic Existing Recreation
potential shelters. Department
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Table 8-2 Potential Mitigation Actions
Existing or
Mitigation | Hazard(s) New Project Idea
Goal Action # | Action Description Type Addressed* Development | Source
Upon joining the NFIP, implement the
floodplain management ordinance for existing
and new development in the SFHA (identify Port of San
structures/parcels located in the SFHA, Property New & . .
4.A . . . . : Flood L Francisco, City
incorporate elevation requirements into the Protection Existing Admini
. ministrator
development of a permitting process for new or
substantially improved properties, and prepare
of Elevation Certificates when necessary).
Public
Implement Iandsca_pe-ba§ed stormwater Education SEPUC
management techniques in San Francisco,
. A & Stormwater
including Low Impact Development (LID) Flood _
4B - Awareness, Existing Management
projects such as vegetated swales and (Stormwater) .
P : Natural Demonstration
infiltration basins that can recharge groundwater .
o Resource Projects
Reduce the possibility of Feserves. Protection
damages and losses due to Im ;
plement a grant-funded program for the Property Urban - HMP Planning
weather-related hazards, 4.C Voluntary Fire Sprinkler Retrofit program. Protection | Conflagration Existing Team
anlu?ln% dl_rgught_,lglfqod, Stabilize cliffs susceptible to sliding and failure | Prevention, New &
egt, f"mds' €, wildfire, 4D through bolts, soft netting, and vegetation Property Landslide Existin USGS
and wind. stabilization methods. Protection g
Develop and implement beach-nourishment Natural
4.E projects for San Francisco beaches affected by Resource Flood/Wind Existing DPW
beach erosion caused by strong El Nifios. Protection
Develop and implement a stormwater systems
AF upgrade to better accommodate stormwater and Prevention Flood Existing PUC
reduce stormwater ponding and localized (Stormwater)
flooding.
Develop a drought contingency plan to provide
an effective and systematic means of assessing Prevention, Navajo Nation
4G drought conditions, devel_op r’r_1|t|gat|on actions Natural Drought N/A Drought
and programs to reduce risks in advance of Resource Contingency
drought, and develop response options that Protection Plan

minimize hardships during drought.
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Table 8-2 Potential Mitigation Actions
Existing or
Mitigation | Hazard(s) New Project Idea
Goal Action # | Action Description Type Addressed* Development | Source
Carry-out hydrology/hydraulic studies to
4H determine the feasibility of the proposed Propert_y Flood Ne.W _and TIDA
. ’ Protection Existing
perimeter flood protection for Treasure Island.
Build ring levees around the drainage pump
Reduce the possibility of houses (localized flood control projects) to
damages and losses due to specifically protect the pumps, which are Propert
weather-related hazards 4.1 critical elements in the island’s flood control P perty Flood Existing TIDA
. X ’ . L rotection
including drought, floods, system. This element of construction is separate
heat, landslide, wildfire, from the larger flood control project on the
and wind. (cont.) island. _
Implement a fuel reduction program, such as the IF\’lraet\llﬁgltlon, New and
4] collection and disposal of dead fuel, within Wildfire o URS
Resource Existing
parks and open spaces. )
Protection
Develop a public outreach and awareness
program about heat and human health. Ideas Public
5A include media announcements, buddy system, Education Heat N/A URS
' heat line, increased emergency medical staff, &
home visits to the elderly, cooling stations, Awareness
outreach visits to the homeless, etc.
- Examine and mitigate City-owned ramps,
Reduce the possibility of streets, and bridges that have been identified as . Hazardous -
damages and losses dueto | 5.B . . . Prevention . Existing URS
- - being too narrow or having too many tight turns Material Event
other hazards, including :
S to ensure the safe transportation of truck loads.
dam and reservoir failure, . — -
urban conflagration, and Provide an annual training glass and exercise CA Assembl
’ for the Pacific Coast Federation of Fishermen’s | Natural Y,
human-caused hazards. L . . e . Natural
5.C Associations (San Francisco fishing fleet) to be | Resource Qil Spill Existing
: . . . . Resources
trained/retrained in boom deployment and oil Protection .
Committee
cleanup.
Implement recommended Buffer Zone WMD/Terroris lgltc;;g;east
5D Protection measures for pre-designated critical Prevention Existing
L . m Emergency
facilities and infrastructure. Consortium
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Table 8-2 Potential Mitigation Actions
Existing or
Mitigation | Hazard(s) New Project Idea
Goal Action # | Action Description Type Addressed* Development | Source
Create a cool roofs grant or incentive program
for property owners that meet or exceed the
Reduce the possibility of EPA Energy Star Cool Roof Standards. The Energy Existing and
damages and losses due to | 5.E standards are intended to reduce the urban heat | Prevention E EPA
- - ; . R mergency New
other hazards, including island effect or the warming caused in cities
dam and reservoir failure, when heat is absorbed by pavement and other
urban conflagration, and dark surfaces.
human-caused hazards. Secure funding for small-scale projects of the Structural Seismic,
5.F larger $4.3 billion retrofit of the Hetch Hetchy Proiect Reservoir Existing SFPUC
system. y Failure

* “Seismic” as listed in the “Hazard(s) Addressed” category of this table refers to both ground shaking and ground failure (earthquake-induced landslide, liquefaction, and/or
lateral spread), unless otherwise noted.
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8.3

EVALUATING AND PRIORITIZING MITIGATION ACTIONS

The requirements for the evaluation and prioritization of mitigation actions, as stipulated in
DMA 2000 and its implementing regulations, are described below.

DMA 2000 REQUIREMENTS: MITIGATION STRATEGY

Implementation of Mitigation Actions

Requirement: §201.6(c)(3)(iii): [The mitigation strategy section shall include] an action plan describing how the
actions identified in section (c)(3)(ii) 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.

Element

= Does the new or updated mitigation strategy include how the actions are prioritized? (For example, is there a
discussion of the process and criteria used?)

= Does the new or updated mitigation strategy address how the actions will be implemented and administered?
(For example, does it identify the responsible department, existing and potential resources, and timeframe?)

= Does the new or updated prioritization process include an emphasis on the use of a cost-benefit review to

maximize benefits?

Source: FEMA 2008.

After a list of potential mitigation actions had been developed, the Planning Team evaluated and
prioritized each of the mitigation actions to determine which actions would be included in the
implementation strategy. To complete this task, the Planning Team reviewed the simplified
social, technical, administrative, political, legal, economic, and environmental (STAPLEE)
evaluation criteria (shown in Table 8-3) to consider the opportunities and constraints of
implementing each particular mitigation action.

Table 8-3

Evaluation Criteria for Mitigation Actions

Evaluation Category

Discussion
“It is important to consider...”

Considerations

The public support for the overall mitigation

Community acceptance

Social strategy and specific mitigation actions. Adversely affects population
. L . . Technical feasibility
Technical If the mitigation action is technically feasible Long-term solutions

and if it is the whole or partial solution.

Secondary impacts

Administrative

If the community has the personnel and
administrative capabilities necessary to
implement the action or whether outside help
will be necessary.

Staffing
Funding allocation
Maintenance/operations

Political

What the community and its members feel
about issues related to the environment,
economic development, safety, and emergency
management.

Political support
Local champion
Public support
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Table 8-3

Evaluation Criteria for Mitigation Actions

Evaluation Category

Discussion
“It is important to consider...”

Considerations

Whether the community has the legal authority

Local, state, and federal authority

Legal to implement the action, or whether the .
. . Potential legal challenge
community must pass new regulations.
If the action can be funded with current or . .
. ; Benefit/cost of action
future internal and external sources, if the costs . .
. . . Contributes to other economic goals

Economic seem reasonable for the size of the project, and

if enough information is available to complete
a FEMA Benefit-Cost Analysis.

Outside funding required
FEMA Benefit-Cost Analysis

Environmental

The impact on the environment because of
public desire for a sustainable and
environmentally healthy community.

Effect on local flora and fauna
Consistent with community
environmental goals

Consistent with local, state, and federal
laws

Next, the Planning Team developed their own evaluation criteria, including the following:

1. Current or potential support from the Mayor and/or Board of Supervisors

o g~ W

out)

Local City department or agency champion

Value added to resiliency (of the City and its citizens)

Ability to be implemented during the 5-year lifespan of this version of the 2008 HMP
Ability to reduce expected future damages and losses (cost-benefit)

“Low-lying fruit” projects (projects that are easy to develop, fund, implement, and close

As shown in Table 8-4, the Planning Team rated the mitigation actions against the criteria. Next,
they determined that the mitigation actions the met the most criteria would be ranked as “high
priority” mitigation actions.

Table 8-4 “High Priority” Mitigation Action Selection Process
High
Action # | Action Description Criterion # Priority
Create a coordinated voluntary and mandatory GIS-based pre-
1A application review for new construction and major remodels in hazard | 2, 3, 4 4
areas, such as liquefaction, lateral spread, landslide, or SFHA zones.
Integrate the ERP and 2008 HMP into the General Plan’s Community
1B 2
Safety Element update process.
Retrofit major utilities or mitigate land (e.g., slope stabilization,
2.A vegetation management) around the major utilities so that they can 2,3
function before, during, and after a disaster.
2B Inventory and develop replacement values for all City-owned facilities 236 v
' to help the City better understand the values of assets at risk. T
Replace and/or seismically retrofit the AWSS infrastructure to ensure
2.C . - : ; 1,2,4,5 v
that emergency water is available during a disaster.

URS
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Table 8-4

“High Priority” Mitigation Action Selection Process

Action #

Action Description

Criterion #

High
Priority

2.D

Seismically retrofit or replace City-owned bridges and other critical
street structures that are categorized as structurally deficient by
Caltrans and are necessary for first responders to use during an
emergency.

1,2,4,5

v

2.E

Structurally and non-structurally retrofit the future San Francisco Data
Center to ensure that City’s emergency communication functions are
operable during and after a disaster.

2,3

2.F

Carry out exercises and interdepartmental meetings to ensure that all
City plans related to emergency management are integrated and
cohesive.

3.A

Develop a Soft-Story Seismic Retrofit program that provides funding
to seismically retrofit soft-story buildings throughout San Francisco.

1,2,3,4,5

3.B

Implement industry guidelines and building codes developed by the
PEER Tall Building Initiative.

2,4,6

3.C

Participate in the Tsunami Ready Program. This new program,
sponsored by the National Weather Service, is designed to provide
communities with incentives to reduce tsunami risks.

3.D

Seismically upgrade the Port’s facilities identified in the Port’s Capital
Plan.

2,4

3.E

Structurally and non-structurally brace the areas of the Veterans
Building, including Herbst Theatre and the Green Room, that are most
at risk to severe damage during a seismic event.

2,4

3.F

Structurally and non-structurally brace SFUSD facilities as identified
in its Capital Improvements Plan.

4,5

3.G

Implement geotechnical stabilization measures to protect the Treasure
island from seismic hazards.

3,4

3.H

Seismically upgrade Treasure Island Causeway, which is a critical
lifeline access to the island, and to protect the utility corridor that runs
under the causeway.

2,4,5

3.1

Seismically retrofit or upgrade Recreation and Parks Department
facilities identified as potential shelters.

1,2,3,4,5

4.A

Upon joining the NFIP, implement the floodplain management
ordinance for existing and new development in the SFHA (identify
structures/parcels located in the SFHA, incorporate elevation
requirements into the development of a permitting process for new or
substantially improved properties, and prepare of Elevation
Certificates when necessary).

1,2,3,4

4B

Implement landscape-based stormwater management techniques in
San Francisco, including Low Impact Development (LID) projects
such as vegetated swales and infiltration basins that can recharge
groundwater reserves.

3,6

4.C

Implement a grant-funded program for the Voluntary Fire Sprinkler
Retrofit program.

2,5

4.D

Stabilize cliffs susceptible to sliding and failure through bolts, soft
netting, and vegetation stabilization methods.

2,3,4,5

4.E

Develop and implement beach-nourishment projects for San Francisco
beaches affected by beach erosion caused by strong El Nifios.

2,3,4,6

4F

Develop and implement a stormwater systems upgrade to better
accommodate stormwater and reduce stormwater ponding and
localized flooding.

2,3,4,5
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Table 8-4

“High Priority” Mitigation Action Selection Process

Action #

Action Description

Criterion #

High
Priority

4.G

Develop a drought contingency plan to provide an effective and
systematic means of assessing drought conditions, develop mitigation
actions and programs to reduce risks in advance of drought, and
develop response options that minimize hardships during drought.

4H

Carry-out hydrology/hydraulic studies to determine the feasibility of
the proposed perimeter flood protection for Treasure Island.

2,3

4.1

Build ring levees around the drainage pump houses (localized flood
control projects) to specifically protect the pumps, which are critical
elements in the island’s flood control system. This element of
construction is separate from the larger flood control project on the
island.

2,3,4

4]

Implement a fuel reduction program, such as the collection and
disposal of dead fuel, within parks and open spaces.

5.A

Develop a public outreach and awareness program about heat and
human health. Ideas include media announcements, buddy system,
heat line, increased emergency medical staff, home visits to the
elderly, cooling stations, outreach visits to the homeless, etc.

2,56

5.B

Examine and mitigate City-owned ramps, streets, and bridges that
have been identified as being too narrow or having too many tight
turns to ensure the safe transportation of truck loads.

5.C

Provide an annual training glass and exercise for the Pacific Coast
Federation of Fishermen’s Associations (San Francisco fishing fleet)
to be trained/retrained in boom deployment and oil cleanup.

1,3,4,5

5.D

Implement recommended Buffer Zone Protection measures for pre-
designated critical facilities and infrastructure.

2,3,6

5.E

Create a cool roofs grant or incentive program for property owners
that meet or exceed the EPA Energy Star Cool Roof Standards. The
standards are intended to reduce the urban heat island effect or the
warming caused in cities when heat is absorbed by pavement and
other dark surfaces.

5.F

Secure funding for small-scale projects of the larger $4.3 billion
retrofit of the Hetch Hetchy system.

2,4

8.4

DESIGNING AN IMPLEMENTATION STRATEGY

Table 8-5 shows the implementation strategy, which includes all high-priority mitigation actions
that, pending funding availability, the City intends to implement during the 5-year lifespan of
this version of the plan. Listed with each mitigation action is administering department or
agency, estimated timeframe to complete project, potential funding source, and estimated project

cost.
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Table 8-5 Implementation Strategy Matrix
Estimated Potential
Action Administering | Project Funding
Number | Description Department Timeframe | Source Estimated Cost
Create a coordinated voluntary and
mandatory G1S-based pre-
application review for new Planning HMGP or
1A construction and major remodels in Department or | 1-2 years PDM, $500,000
hazard areas, such as liquefaction, DBI General
lateral spread, landslide, or SFHA Fund
Zones.
Inventory and develop replacement . HMGP or
B values for all City-owned facilities to | RISK PDM.
) help the City better understand the M_ar)a_gement 1-3 years General $200,000
values of assets at risk. Division Fund
$80,000, 000
Replace and/or seismically retrofit HMGP or (entire systems
2¢C the AWSS infrastructure to ensure Fire 1-3 iDM’ project, smaller
: that emergency water is available Department -3 years ease- projects can be
during a disaster. Revenue | ¢ 1od and
Bonds .
implemented)
Seismically retrofit or replace City-
owned bridges and other critical HMGP or
2D street structures that are categorized PDM,
: as structurally deficient by Caltrans | PPW 3 years Lease- Unknown
and are necessary for first responders Revenue
to use during an emergency. Bonds
Develop a Soft-Story Seismic
Retrofit program that provides Planning
3.A funding to seismically retrofit soft- Department or | Ongoing E[I;/II\SI;P . $3,000,000
story buildings throughout San DBI
Francisco.
Implement industry guidelines and
3.B building codes developed by the DBI 1-2 years HMGP or $500,000
PEER Tall Building Initiative. PDM
Seismically upgrade Treasure Island
Causeway, which is a critical lifeline HMGP or
3H access to the island, and to protect TIDA 12 months $5,000,000
- . PDM
the utility corridor that runs under
the causeway.
Seismically retrofit or upgrade .
3. Recreation and Parks Department Eaercl:;aatlon and 1-3 years HMGP or $3.000 000
facilities identified as potential D PDM DR
epartment
shelters.
Upon joining the NFIP, implement
the floodplain management
ordinance for existing and new
development in the SFHA (identify Cit . General
4A structures/parcels located in the Ad?lninistrator Ongoing Fund N/A

SFHA, incorporate elevation
requirements into the development
of a permitting process for new or
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Table 8-5 Implementation Strategy Matrix

Action
Number

Description

Administering
Department

Estimated
Project
Timeframe

Potential
Funding
Source

Estimated Cost

substantially improved properties,
and prepare of Elevation Certificates
when necessary).

4D

Stabilize cliffs susceptible to sliding
and failure through bolts, soft
netting, and vegetation stabilization
methods.

DPW

1-3 years

HMGP or
PDM

$3,000,000

4.E

Develop and implement beach-
nourishment projects for San
Francisco beaches affected by beach
erosion caused by strong EI Nifios.

DPW

1-3 years

HMGP or
PDM

$3,000,000

4.F

Develop and implement a
stormwater systems upgrade to
better accommodate stormwater and
reduce stormwater ponding and
localized flooding.

DPW

1-5 years

CWSRF

Unknown

4.1

Build ring levees around the
drainage pump houses (localized
flood control projects) to specifically
protect the pumps, which are critical
elements in the island’s flood control
system. This element of construction
is separate from the larger flood
control project on the island.

TIDA

1 year

HMGP or
PDM

$4,000,000

5.A

Develop a public outreach and
awareness program about heat and
human health. Ideas include media
announcements, buddy system, heat
line, increased emergency medical
staff, home visits to the elderly,
cooling stations, outreach visits to
the homeless, etc.

Human
Services
Agency

Initial
development
1 year, then
ongoing

PHEP

$1,500,000

5.C

Provide an annual training glass and
exercise for the Pacific Coast
Federation of Fishermen’s
Associations (San Francisco fishing
fleet) to be trained/retrained in boom
deployment and oil cleanup.

DEM

Annually

HSPTAP

$100,000/annually

5.D

Implement recommended Buffer
Zone Protection measures for pre-
designated critical facilities and
infrastructure.

DEM

3-5 years

HSPTAP

Unknown
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This section describes a formal plan maintenance process to ensure that the 2008 HMP remains
an active and applicable document. It includes an explanation of how the City’s DEM and
Planning Team intend to organize their efforts to ensure that improvements and revisions to the
2008 HMP occur in a well-managed, efficient, and coordinated manner.

The following three process steps are addressed in detail below:
e Monitoring, evaluating, and updating the HMP
e Implementation through existing planning mechanisms

e Continued public involvement

9.1 MONITORING, EVALUATING, AND UPDATING THE PLAN

The requirements for monitoring, evaluating, and updating the 2008 HMP, as stipulated in the
DMA 2000 and its implementing regulations, are described below.

DMA 2000 REQUIREMENTS: PLAN MAINTENANCE PROCESS

Monitoring, Evaluating and Updating the Plan

Requirement 8201.6(c)(4)(i): [The plan maintenance process shall include a] section describing the method and
schedule of monitoring, evaluating, and updating the mitigation plan within a five-year cycle.

Element

= Does the new or updated plan describe the method and schedule for monitoring the plan? (For example, does it
identify the party responsible for monitoring and include a schedule for reports, site visits, phone calls, and
meetings?)

= Does the new or updated plan describe the method and schedule for evaluating the plan? (For example, does it
identify the party responsible for evaluating the plan and include the criteria used to evaluate the plan?)

= Does the new or updated plan describe the method and schedule for updating the plan within the five-year
cycle?

Source:  FEMA 2008.

The 2008 HMP was prepared as a collaborative effort among DEM, the Planning Team, and the
consultants. To maintain momentum and build on previous hazard mitigation planning efforts
and successes, DEM will make use of the Planning Team to monitor, evaluate, and update the
2008 HMP. The current Planning Team Point of Contact (POC), which is from DEM, will
continue to serve as the POC and will coordinate all local efforts to monitor, evaluate, and update
this document.

Every 12 months from plan adoption, the Planning Team POC will email each member of the
Planning Team an Annual Review Questionnaire to complete. As shown in Appendix G, Plan
Maintenance Documents, the Annual Review Questionnaire will include an evaluation of the
following: planning process, hazard analysis, vulnerability analysis, capability assessment, and
mitigation strategy. The Planning Team POC will collect all completed questionnaires and
determine if the 2008 HMP needs to be updated to address new or more threatening hazards, new
technical reports or findings, and new or better-defined mitigation projects. The Planning Team
POC will summarize these findings and email them out to the Planning Team. If the Planning
Team POC believes that the 2008 HMP needs to be updated based on the findings, then the
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Planning Team POC will request that the Planning Team members attend an HMP update
Planning Team meeting.

In addition, the implementation strategy will be monitored and updated through the use of the
Mitigation Project Progress Report. During each annual review, each department or agency
currently administering a mitigation project will submit a progress report to the Planning Team
POC to review and evaluate. As shown in Appendix G, Plan Maintenance Documents, the report
will discuss the current status of the mitigation project, including any changes made to the
project, identify implementation problems, and describe appropriate strategies to overcome them.
After considering the findings of the submitted progress reports, the Planning Team POC may
request that the implementing department or agency meet to discuss project conditions.

In addition to the Annual Review Questionnaire, Mitigation Project Progress Report, and any
annual meetings, the Planning Team will meet to update the 2008 HMP every 5 years. To ensure
that this update occurs, in the fourth year following plan adoption, the Planning Team will
undertake the following activities:

e Thoroughly analyze and update the risk of natural and human-made hazards in San Francisco
e Complete a new Annual Review Questionnaire and review previous questionnaires

e Provide a detailed review and revision of the mitigation strategy

e Prepare a new implementation strategy

e Prepare a new draft HMP and submit it to the Board of Supervisors for adoption

e Submit an updated HMP to the OES and FEMA for approval

9.2 IMPLEMENTATION THROUGH EXISTING PLANNING MECHANISMS

The requirements for implementation through existing planning mechanisms, as stipulated in the
DMA 2000 and its implementing regulations, are described below.

DMA 2000 REQUIREMENTS: PLANNING PROCESS

Incorporation into Existing Planning Mechanisms

Requirement §201.6(c)(4)(ii): [The plan shall include 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.

Element

= Does the new or updated plan identify other local planning mechanisms available for incorporating the
requirements of the mitigation plan?

= Does the new or updated plan include a process by which the local government will incorporate the
requirements in other plans, when appropriate?

Source: FEMA 2008.

After the adoption of the 2008 HMP, the Planning Team will ensure that elements of the 2008
HMP are incorporated into other existing planning mechanisms. The processes for incorporating
the 2008 HMP into various planning documents will occur as (1) other plans are updated and (2)
new plans are developed.
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Therefore, various members of the Planning Team will undertake the following activities:

Planning Team members from DEM will ensure that as other emergency management plans are
being developed or updated, hazards and risk addressed in these plans are consistent with
those identified and profiled in the 2008 HMP.

Planning Team members from the Planning Department will ensure that hazards addressed in the
Community Safety Element update of the General Plan are consistent with those profiled in
the 2008 HMP. In addition, during the Safety Element update process, the Planning Team
members for the Planning Department will ensure that the goals identified in the mitigation
strategy are addressed as “objectives” and the mitigation actions developed in the
implementation strategy are addressed as “policies” in the Community Safety Element.

Planning Team members from the SFPUC will ensure that during the Stormwater Management
Plan’s update for Treasure Island, Mission Bay, and Hunters Point stormwater hazards
profile and exposure analysis from the 2008 SF HMP is incorporated into the plan.

Planning Team members from the SFPUC will work to integrate SFPUC-related mitigation
actions in the implementation strategy into the agency’s Capitol Improvement Program as the
program is updated.

9.3 CONTINUED PUBLIC INVOLVEMENT

The requirements for continued public involvement, as stipulated in the DMA 2000 and its
implementing regulations, are described below.

DMA 2000 REQUIREMENTS: PLANNING PROCESS

Continued Public Involvement

Requirement §201.6(c)(4)(iii): [The plan maintenance process shall include a] discussion on how the community
will continue public participation in the plan maintenance process.

Element

= Does the new or updated plan explain how continued public participation will be obtained? (For example, will
there be public notices, an ongoing mitigation plan committee, or annual review meetings with stakeholders?)

Source:  FEMA 2008.

The DEM and Planning Team are dedicated to involving the public directly in the continual
reshaping and updating the City’s HMP. A downloadable copy of the 2008 HMP will be
available on DEM’s website. Also, any proposed changes or updates will be posted on the
“News and Alerts” link on DEM’s website. DEM’s website will also contain an e-mail address
and phone number to which people can direct their comments or concerns.

During the 2008 HMP update, DEM did not receive any public comments regarding the hazards,
figures, or plan posted to the DEM website. As such, the Planning Team is committed to identify
additional opportunities to raise community awareness about the 2008 HMP and the hazards that
affect San Francisco. As such, the DEM will work organizers of local emergency preparedness
and response special events, including events sponsored by the San Francisco Neighborhood
Emergency Response Team and the American Red Cross Bay Area Chapter, to distribute fliers
and handouts about the 2008 HMP, hazards that affect the City, and current and future mitigation
projects.

URS 9-3



SECTIONTEN References

Association of Bay Area Governments. 2005. ABAG Local Multi-Jurisdictional Hazard
Mitigation Plan for the Bay Area.

Bardet, J.P., and M. Kapuskar. 1993. Liquefaction Sand Boils in San Francisco During 1989
Loma Prieta Earthquake. Journal of Geotechnical Engineering 119 (3): 543-562. Available
at http://gees.usc.edu/bardet/reports/Journal_papers/19liquef.pdf. Accessed on July 27, 2008.

Borrero, Jose, Lori Dengler, Burak Uslu, and Costas Synolakis. 2006. Numerical Modeling of
Tsunami Effects at the Marine Oil Terminals in San Francisco Bay. June.

Bureau of Reclamation, Navajo Nation Department of Emergency Management, and Navajo
Nation Department of Water Resources—Waste Management Branch. 2004. Navajo Nation
Drought Contingency Plan 2004: Lessons Learned. Available at
ndmc.unl.edu/Flagstaff/presentations/Navajo%20Drought%20Plan2004.ppt. Accessed July
13, 2008.

California Department of Conservation, Division of Mines and Geology. 2000. Seismic Hazard
Zone Report for the City and County of San Francisco. Seismic Hazard Zone Report 043.

California Department of Water Resources. Division of Safety of Dams. 2008. Listing of Dams
(accessed on July 30, 2008). http://www.water.ca.gov/damsafety/damlisting/index.cfm.

California Geological Survey. 2008. Seismic Hazard Zonation Maps. Available at
http://www.conservation.ca.gov/cgs/shzp/Documents/SHZ_FactSheet.pdf. Accessed July 11,
2008.

Earthquake Engineering Research Institute. Date unknown. Earthquake Basics Brief No. 1.
Liquefaction: What it is and what to do about it.

FEMA (Federal Emergency Management Agency). 2002. Interim Final Rule. Federal Register,
44 CFR Part 201, February 26.

FEMA (Federal Emergency Management Agency). 2008. Local Multi-Hazard Mitigation
Planning Guidance. July 1. Available at http://www.fema.gov/library/viewRecord.
do?id=3336.

Godt, J., and J. Hillhouse. 1999. Map Showing Locations of Damaging Landslides in San
Francisco City and County, California, Resulting from 1997-1998 El Nino Rainstorms.
USGS Miscellaneous Field Studies Map MF-2325-G.

Golden Gate Weather Service. 2008. Available at http://ggweather.com/. Accessed on July 30,
2008.

Keefer, D.K. 1999. Earthquake-Induced Landslides and Their Effects on Alluvial Fans. Journal
of Sedimentary Research 69.

Keefer, D.K., editor. 1998. The Loma Prieta, California, Earthquake of October 17, 1989—
Landslides. USGS Professional Paper 1551-C. Available at
http://pubs.usgs.gov/pp/ppl551/ppl551c/ppl551c.pdf. Accessed on July 27, 2008.

URS 10-1



SECTIONTEN References

Knudsen, K.L., J.M. Sowers, R.C. Witter, C.M. Wentworth, E.J. Helley, R.S. Nicholson, H.M.
Wright, and K.M. Brown. 2000. Preliminary Maps of Quaternary Deposits and Liquefaction
Susceptibility, Nine-County San Francisco Bay Region, California: A Digital Database.
USGS Open-File Report 00-4444. Available at http://pubs.usgs.gov/of/2000/0f00-444/.
Accessed on July 27, 2008.

NOAA (National Oceanic and Atmospheric Administration). National Climatic Data Center.
1998. Climatic Wind Data for the United States. Available at
http://www5.ncdc.noaa.gov/documentlibrary/pdf/wind1996.pdf. Accessed on July 24, 2008.

NOAA (National Oceanic and Atmospheric Administration). National Climatic Data Center.
2008. Storm Events Database. Available at http://www?7.ncdc.noaa.gov/IPS/sd/sd.html.
Accessed on July 27, 2008.

NOAA (National Oceanic and Atmospheric Administration). Climate Prediction Center. 2008.
U.S. Drought Assessment. Available at
http://www.cpc.noaa.gov/products/expert_assessment/drought_assessment.shtml. Accessed
on July 23, 2008.

NOAA (National Oceanic and Atmospheric Administration). National Geophysical Data Center.
2008. NGDC Tsunami Runup. Available at
http://www.ngdc.noaa.gov/nndc/struts/form?t=101650&s=167&d=166. Accessed on July 28,
2008.

Northeast States Emergency Consortium. 2008. Terrorism. Available at
http://www.nesec.org/hazards/Terrorism.cfm. Accessed on July 17, 2008.

OES (Governor’s Office of Emergency Services). 2007. State of California Multi-Hazard
Mitigation Plan.

Risk Management Program. 2008. San Francisco General Services Agency. Available at
http://www.sfgov.org/site/risk_management_index.asp?id=69689.

City and County of San Francisco. Debt Policy of the City and County of San Francisco.
Available at
http://www.sfgov.org/site/uploadedfiles/mopf/MOPF%20Debt%20Policy%20FINAL.pdf.
Accessed July 11, 2008.

City and County of San Francisco, Department of Emergency Management. City and County of
San Francisco Emergency Response Plan.

City and County of San Francisco. Visitors. Available at
http://www.sfgov.org/site/visitor_index.asp?id=7716 Accessed July 7, 2008.

City and County of San Francisco. San Francisco Historical Information. Available at
http://www.sfgov.org/site/visitor_index.asp?id=8091. Accessed July 8, 2008.

City and County of San Francisco, Planning Department. 1996. General Plan.
City and County of San Francisco, Planning Department. 2006. Citywide Action Plan.

URS 10-2


http://www7.ncdc.noaa.gov/IPS/sd/sd.html
http://www.sfgov.org/site/risk_management_index.asp?id=69689

SECTIONTEN References

City and County of San Francisco, Public Utilities Commission. 2004. Stormwater Management
Plan 2003-2004. January Available at
http://sfwater.org/mto_main.cfm/MC_ID/14/MSC_ID/361/MTQO_ID/542. Accessed July 13,
2008.

San Francisco Redevelopment Agency. 2003. San Francisco’s Redevelopment Areas. Available
at http://sfgov.org/site/sfra_index.asp?id=21732. Accessed on July 23, 2008.

San Francisco Unified School District. 2007. Capital Plan, FY 2007-2017. August. Available at
http://portal.sfusd.edu/data/facilities/ CAPITAL_PLAN_100107.pdf. Accessed July 11, 2008.

SFGIS (San Francisco Enterprise GIS). 2008. Available at
http://www.sfgov.org/site/gis_index.asp.

SocialCompact.org. 2008. San Francisco Neighborhood Market Drilldown.

U.S. Census Bureau. 2000a. San Francisco, California Summary File 1 (SF 1) and Summary
File 3 (SF 3). Available at
http://factfinder.census.gov/serviet/SAFFFacts? event=&geo_id=05000US06075& _geoCont
ext=01000US%7C04000US06%7C05000US06075& _street=& county=San+Francisco& _cit
yTown=San+Francisco& _state=04000US06& _zip=& _lang=en&_sse=on&ActiveGeoDiv=&
_useEV=&pctxt=fph&pgsl=050&_submenuld=factsheet_1&ds name=ACS 2006 SAFF&
ci_nbr=null&gr_name=null&reg=null%3Anull&_keyword=& industry=. Accessed July 9,
2008.

U.S. Census Bureau. 2000b. San Francisco County Geography QuickFacts. Available at
http://quickfacts.census.gov/qfd/states/06/06075.html. Accessed July 7, 2008.

USGS (U.S. Geological Survey). 2003. Earthquake Probabilities in the San Francisco Bay
Region (accessed on July 2, 2008). http://pubs.usgs.gov/of/2003/0f03-214/.

USGS (U.S. Geological Survey). 2004. The Severity of an Earthquake (accessed July 2, 2008).
http://pubs.usgs.gov/gip/earthg4/severitygip.html.

URS 10-3


http://pubs.usgs.gov/of/2003/of03-214/_
http://pubs.usgs.gov/gip/earthq4/severitygip.html_

Appendix A
FEMA Crosswalk



FEMA Region IX — CA OES Local Hazard Mitigation Plan (LHMP) Crosswalk (includes Flood Mitigation Assistance {FMA} Requirements)
Jurisdiction: City and County of San Francisco Date of Plan: August 2008
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Date Received in FEMA Region IX

Plan Not Approved
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FEMA Region IX — CA OES Local Hazard Mitigation Plan (LHMP) Crosswalk (includes Flood Mitigation Assistance {FMA} Requirements)
Date of Plan: August 2008

Jurisdiction: City and County of San Francisco

LOCAL MITIGATION PLAN REVIEW SUMMARY

The plan cannot be approved if the plan has not been formally adopted. Each requirement
includes separate elements. All elements of the requirement must be rated “Satisfactory” in
order for the requirement to be fulfilled and receive a score of “Satisfactory.” Elements of each
requirement are listed on the following pages of the Plan Review Crosswalk. A “Needs
Improvement” score on elements shaded in gray (recommended but not required) will not
preclude the plan from passing. Reviewer's comments must be provided for requirements
receiving a “Needs Improvement” score.

1. Adoption by the Local Governing Body:
§201.6(c)(5) OR

AND

3. Multi-Jurisdictional Planning Participation:
§201.6(a)(3)

Prerequisite(s) (Check Applicable Box) NOT MET MET
S

Planning Process

4. Documentation of the Planning Process:

2. Multi-Jurisdictional Plan Adoption: §201.6(c)(5) |
N
§201.6(b) and §201.6(c)(1) I

Risk Assessment N S

5. Identifying Hazards: §201.6(c)(2)(i)

6. Profiling Hazards: §201.6(c)(2)(i)

7. Assessing Vulnerability: Overview:
§201.6(c)(2)(ii)

8. Assessing Vulnerability: Addressing
Repetitive Loss Properties. §201.6(c)(2)(ii)

9. Assessing Vulnerability: Identifying Structures:
§201.6(c)(2)(ii)(B)

10. Assessing Vulnerability: Estimating Potential
Losses: §201.6(c)(2)(ii)(B)

11. Assessing Vulnerability: Analyzing
Development Trends: §201.6(c)(2)(ii)(C)

12. Multi-Jurisdictional Risk Assessment:
§201.6(c)(2)(iii)

*States that have additional requirements can add them in the appropriate sections of
the Multi-Hazard Mitigation Planning Guidance or create a new section and modify
this Plan Review Crosswalk to record the score for those requirements.

January 2008

SCORING SYSTEM
Please check one of the following for each requirement.

N — Needs Improvement: The plan does not meet the minimum for the requirement.

Reviewer’'s comments must be provided.

S — Satisfactory: The plan meets the minimum for the requirement. Reviewer's comments are
encouraged, but not required.

Mitigation Strategy

13. Local Hazard Mitigation Goals: §201.6(c)(3)(i)
14. Identification and Analysis of Mitigation Actions:
§201.6(c)(3)(ii)

15. Identification and Analysis of Mitigation
Actions: NFIP Compliance. §201.6(c)(3)(ii)

16. Implementation of Mitigation Actions:
§201.6(c)(3)(iii)

17. Multi-Jurisdictional Mitigation Actions:
§201.6(c)(3)(iv)

Plan Maintenance Process

18. Monitoring, Evaluating, and Updating the Plan:
§201.6(c)(4)(ii)

19. Incorporation into Existing Planning
Mechanisms: §201.6(c)(4)(ii)

.20 Continued Public Involvement: §201.6(c)(4)(iii)

Additional State Requirements*

Local Capabilities Assessment §201.4(c)(ii)
and 8201.6(c)(1) [This section is reviewed and
scored by OES.]

LOCAL MITIGATION PLAN APPROVAL STATUS

PLAN NOT APPROVED

See Reviewer's Comments

PLAN APPROVED




FEMA Region IX — CA OES Local Hazard Mitigation Plan (LHMP) Crosswalk (includes Flood Mitigation Assistance {FMA} Requirements)
Jurisdiction: City and County of San Francisco Date of Plan: August 2008

PREREQUISITE(S)

1. Adoption by the Local Governing Body

Requirement 8201.6(c)(5): [The local hazard mitigation plan shall include] 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).

Location in the SCORE
Plan (section or NOT
Element annex and page #) Reviewer's Comments MET MET
A. Has the local governing body adopted new or No, this is a draft
updated plan? plan.
B. Is supporting documentation, such as a resolution, | No, this is a draft
included? plan.
SUMMARY SCORE

2. Multi-Jurisdictional Plan Adoption
Requirement 8201.6(c)(5): For multi-jurisdictional plans, each jurisdiction requesting approval of the plan must document that it has been formally adopted.

Location in the SCORE
Plan (section or NOT
Element annex and page #) Reviewer’s Comments MET MET
A. _Do.es'th'e new or updateq plan indicate the specific N/A Not applicable N/A N/A
jurisdictions represented in the plan?
B. For each jurisdiction, has the local governing body .
adopted the new or updated plan? s Not applicable N/A N/A
C. _Is supporting docume'nt_atlo'n, s_uch as a resolution, N/A Not applicable N/A N/A
included for each participating jurisdiction?
SUMMARY SCORE N/A | N/A

3. Multi-Jurisdictional Planning Participation

Requirement 8201.6(a)(3): Multi-jurisdictional plans (e.g., watershed plans) may be accepted, as appropriate, as long as each jurisdiction has participated
in the process ... Statewide plans will not be accepted as multi-jurisdictional plans.

Location in the SCORE
Plan (section or NOT
Element annex and page #) Reviewer’s Comments MET MET
A. Does the new or updated plan describe how each ;
jurisdiction participated in the plan’s development? N/A Not applicable N/A N/A
SUMMARY SCORE N/A | NIA
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FEMA Region IX — CA OES Local Hazard Mitigation Plan (LHMP) Crosswalk (includes Flood Mitigation Assistance {FMA} Requirements)
Jurisdiction: City and County of San Francisco Date of Plan: August 2008

PLANNING PROCESS: §201.6(b): An open public involvement process is essential to the development of an effective plan.

4. Documentation of the Planning Process

Requirement 8201.6(b): 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

(3) Review and incorporation, if appropriate, of existing plans, studies, reports, and technical information.

Requirement 8201.6(c)(1): [The plan shall document] 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.

Location in the SCORE

Plan (section or N s
Element annex and page #) Reviewer’'s Comments

A. Does the plan provide a narrative description of the
process followed to prepare the new or updated Section 4.3
plan?

B. Does the new or updated plan indicate who was
involved in the current planning process? (For
example, who led the development at the staff level
and were there any external contributors such as
contractors? Who participated on the plan committee,
provided information, reviewed drafts, etc.?)

Table 4-1

C. Does the new or updated plan indicate how the
public was involved? (Was the public provided an Section 4.4,
opportunity to comment on the plan during the Appendix E
drafting stage and prior to the plan approval?)

D. Does the new or updated plan indicate that an
opportunity was given for neighboring communities,
agencies, businesses, academia, nonprofits, and Section 4.3
other interested parties to be involved in the planning
process?

E. Does the planning process describe the review and
incorporation, if appropriate, of existing plans, studies, | Section 4.5
reports, and technical information?

F. Does the updated plan document how the

. . Section 4.3,
planning team reviewed and analyzed each Table 4-2
section of the plan?
G. Does the updated plan indicate for each section Section 4.3
whether or not it was revised as part of the update Table 4_2' '

process?

SUMMARY SCORE

January 2008 4



FEMA Region IX — CA OES Local Hazard Mitigation Plan (LHMP) Crosswalk (includes Flood Mitigation Assistance {FMA} Requirements)

Jurisdiction: City and County of San Francisco

Date of Plan: August 2008

Local Capabilities Assessment (State OES Requested Information)

general description and analysis of the effectiveness of local mitigation policies, programs, and capabilities.

either plan from being recommended for approval by OES or approved by FEMA.

Requirement 8201.4(c)(3)(ii): — Of the Federal Register Interim Final Rule 44 CFR Parts 201 and 206 states, ““[The State mitigation strategy shall include] a

The following elements should be covered as they provide information that assists the State to meet the required planning element in the State’s mitigation
plan. More importantly, providing this information benefits the local community in their planning efforts. A “Needs Improvement” score will not preclude

Element Laesfam i e e Reviewer's Comments SCORE
(section or annex and LHMP FMA
page #) N|S|N S
A. Does the plan provide a description of the human and
technical resources available within this jurisdiction to S
. Y . ection 7.1,
engage in a mitigation planning process and to develop a Table 7-1
local hazard mitigation plan?
B. Does the plan list local mitigation financial resources and
funding sources (such as taxes, fees, assessments or Section 7.2
fines) which affect or promote mitigation within the Table 7_2' !
reporting jurisdiction?
C. Does the plan list local ordinances which affect or
promote disaster mitigation, preparedness, response or Section 7.3,
recovery within the reporting jurisdiction? Table 7-3
D. Does the plan describe the details of in-progress, ongoing
or completed mitigation projects and programs within the Section 7.4,
reporting jurisdiction? Table 7-4

STATE OES SUMMARY SCORE
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FEMA Region IX — CA OES Local Hazard Mitigation Plan (LHMP) Crosswalk (includes Flood Mitigation Assistance {FMA} Requirements)
Jurisdiction: City and County of San Francisco Date of Plan: August 2008

RISK ASSESSMENT: §201.6(c)(2): The plan shall include 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.

5. Identifying Hazards
Requirement 8201.6(c)(2)(i): [The risk assessment shall include a] description of the type ... of all natural hazards that can affect the jurisdiction.

Location in the SCORE
Plan (section or N s
Element annex and page #) Reviewer’'s Comments
A. Does the new or updated plan include a description
of the types of all natural hazards that affect the Table 5-1
jurisdiction?
SUMMARY SCORE

6. Profiling Hazards

Requirement 8201.6(c)(2)(i): [The risk assessment shall include a] description of the ... 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.

Location in the SCORE
Plan (section or
Element annex and page #)  Reviewer’s Comments N S
A. Does the risk assessment identify the location (i.e., Seismic hazards
geographic area affected) of each natural hazard (ground shaking

5.3.1.1, ground failure
5.3.1.2, tsunami,
5.3.1.3)

addressed in the new or updated plan?

Weather-related
hazards (drought
5.3.2.1, flood 5.3.2.2,
heat 5.3.2.3, landslide
5.3.2.4, wildlfire
5.3.2.5, wind 5.3.2.6)

Other hazards
(reservoir failure
5.3.3.1, urban
conflagration 5.3.3.2,
and human caused

5.3.3.2)
B. Does the risk assessment identify the extent (i.e., Seismic hazards
magnitude or severity) of each hazard addressed in (ground shaking

5.3.1.1, ground failure
5.3.1.2, tsunami,
5.3.1.3)

the new or updated plan?

Weather-related
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FEMA Region IX — CA OES Local Hazard Mitigation Plan (LHMP) Crosswalk (includes Flood Mitigation Assistance {FMA} Requirements)
Jurisdiction: City and County of San Francisco Date of Plan: August 2008

hazards (drought
5.3.2.1, flood 5.3.2.2,
heat 5.3.2.3, landslide
5.3.2.4, wildlfire
5.3.2.5, wind 5.3.2.6)

Other hazards
(reservoir failure
5.3.3.1, urban
conflagration 5.3.3.2,
and human caused
5.3.3.2)

C. Does the plan provide information on previous Seismic hazards

occurrences of each hazard addressed in the new or | (9round shaking
5.3.1.1, ground failure

updated plan? 5.3.1.2, tsunami,
5.3.1.3)

Weather-related
hazards (drought
5.3.2.1, flood 5.3.2.2,
heat 5.3.2.3, landslide
5.3.2.4, wildlfire
5.3.2.5, wind 5.3.2.6)

Other hazards
(reservoir failure
5.3.3.1, urban
conflagration 5.3.3.2,
and human caused
5.3.3.2)

D. Does the plan include the probability of future events | Seismic hazards
(i.e., chance of occurrence) for each hazard addressed | (9round shaking

. 5.3.1.1, ground failure
in the new or updated plan? 5.3.1.2. tsunami,

5.3.1.3)

Weather-related
hazards (drought
5.3.2.1, flood 5.3.2.2,
heat 5.3.2.3, landslide
5.3.2.4, wildlfire
5.3.2.5, wind 5.3.2.6)

Other hazards
(reservoir failure
5.3.3.1, urban
conflagration 5.3.3.2,
and human caused
5.3.3.2)

SUMMARY SCORE
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FEMA Region IX — CA OES Local Hazard Mitigation Plan (LHMP) Crosswalk (includes Flood Mitigation Assistance {FMA} Requirements)

Jurisdiction: City and County of San Francisco Date of Plan: August 2008

7. Assessing Vulnerability: Overview

Requirement 8201.6(c)(2)(ii): [The risk assessment shall include 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.

Element

Location in the
Plan (section or
annex and page #)

Reviewer's Comments

SCORE

N

S

A. Does the new or updated plan include an overall

summary description of the jurisdiction’s vulnerability

to each hazard?

Tables 6-6
through 6-20,
Sections 6.5.1 —
6.5.3

B. Does the new or updated plan address the impact of

each hazard on the jurisdiction?

Tables 6-6
through 6-20,
Sections 6.5.1 —
6.5.3

8. Assessing Vulnerability: Addressing Repetitive Loss Properties

Requirement §201.6(c)(2)(ii):
repetitively damaged floods.

Element

Location in the
Plan (section or
annex and page #)

SUMMARY SCORE

Reviewer's Comments

[The risk assessment] must also address National Flood Insurance Program (NFIP) insured structures that have been

SCORE

A. Does the new or updated plan describe

vulnerability in terms of the types and numbers of

repetitive loss properties located in the identified
hazard areas?

N/A, San
Francisco is not a
member of the
NFIP

Note: This requirement becomes effective for local plans
approved after October 1, 2008, for any jurisdiction with
NFIP repetitive loss properties.

B. Does the new or updated plan estimate the
potential dollar losses to repetitive loss
properties?

N/A, San
Francisco is not a
member of the
NFIP

Note: This requirement becomes effective for local plans
approved after October 1, 2008, for any jurisdiction with
NFIP repetitive loss properties.

C. Does the new or updated plan describe land uses
and development trends within repetitive loss
areas?

N/A, San
Francisco is not a
member of the
NFIP

Note: This requirement becomes effective for local plans
approved after October 1, 2008, for any jurisdiction with
NFIP repetitive loss properties.

D. Does the new or updated plan include a map of the | Figure C-11
known flood hazards, repetitive loss areas, areas Coastal Flooding Note: This requirement becomes effective for local plans
not mapped on the FIRM that have flooded in the Figure C-12 approved after October 1, 2008, for any jurisdiction with
past, and surface flooding identified in existing Stormwater NFIP repetitive loss properties.
studies? Ponding
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FEMA Region IX — CA OES Local Hazard Mitigation Plan (LHMP) Crosswalk (includes Flood Mitigation Assistance {FMA} Requirements)
Jurisdiction: City and County of San Francisco Date of Plan: August 2008

SUMMARY SCORE

9. Assessing Vulnerability: Identifying Structures

Requirement 8201.6(c)(2)(ii)(A): The plan should describe vulnerability in terms of the types and numbers of existing and future buildings, infrastructure,
and critical facilities located in the identified hazard area ... .

Location in the SCORE
Plan (section or
Element annex and page #) Reviewer’s Comments N S
A. Does the new or updated plan describe vulnerability Note: A “Needs Improvement” score on this requirement will
in terms of the types and numbers of existing Tables 6-6 not preclude the plan from passing.

buildings, infrastructure, and critical facilities located in | through 6-20
the identified hazard areas?

B. Does the new or updated plan describe vulnerability Note: A “Needs Improvement” score on this requirement will
in terms of the types and numbers of future buildings, No not preclude the plan from passing.
infrastructure, and critical facilities located in the
identified hazard areas?

SUMMARY SCORE

10. Assessing Vulnerability: Estimating Potential Losses

Requirement 8201.6(c)(2)(ii)(B): [The plan should describe vulnerability in terms of an] estimate of the potential dollar losses to vulnerable structures
identified in paragraph (c)(2)(i)(A) of this section and a description of the methodology used to prepare the estimate ... .

Location in the SCORE
Plan (section or
Element annex and page #) Reviewer's Comments N S
A. Does the new or updated plan estimate potential Tables 6-6 Note: A “Needs Improvement” score on this requirement will
dollar losses to vulnerable structures? through 6-20 not preclude the plan from passing.
B. Does the new or updated plan reflect changes in Note: A “Needs Improvement” score on this requirement will
f " Table 6-22 .
development in loss estimates? not preclude the plan from passing.
C. Does the new or updated plan describe the Section 6.3 Note: A “Needs Improvement” score on this requirement will
methodology used to prepare the estimate? ' not preclude the plan from passing.
SUMMARY SCORE
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FEMA Region IX — CA OES Local Hazard Mitigation Plan (LHMP) Crosswalk (includes Flood Mitigation Assistance {FMA} Requirements)
Jurisdiction: City and County of San Francisco

Date of Plan: August 2008

11. Assessing Vulnerability: Analyzing Development Trends

Requirement 8201.6(c)(2)(ii)(C): [The plan should describe vulnerability in terms of] 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.

Element

Location in the
Plan (section or
annex and page #)

Reviewer’'s Comments

SCORE

N

S

A. Does the new or updated plan describe land uses
and development trends?

Section 6.6

Note: A “Needs Improvement” score on this requirement will
not preclude the plan from passing.

12. Multi-Jurisdictional Risk Assessment

SUMMARY SCORE

Requirement 8201.6(c)(2)(iii): For multi-jurisdictional plans, the risk assessment must assess each jurisdiction’s risks where they vary from the risks facing

the entire planning area.

Location in the SCORE
Plan (section or
Element annex and page #) Reviewer’'s Comments N S
A. Does the new or updated plan include a risk
assessment for each participating jurisdiction as N/A Not applicable. N/A N/A
needed to reflect unique or varied risks?
SUMMARY SCORE N/A | N/A

MITIGATION STRATEGY: 8201.6(c)(3): The plan shall include 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.

13. Local Hazard Mitigation Goals

Requirement 8201.6(c)(3)(i): [The hazard mitigation strategy shall include a] description of mitigation goals to reduce or avoid long-term vulnerabilities to

the identified hazards.

Element

Location in the
Plan (section or
annex and page #)

Reviewer’'s Comments

SCORE

N

S

A Does the new or updated plan include a description
of mitigation goals to reduce or avoid long-term
vulnerabilities to the identified hazards?

Section 8.1,
Table 8-1

14. Identification and Analysis of Mitigation Actions

Requirement §201.6(c)(3)(ii): [The mitigation strategy shall include a] section that identifies and analyzes a comprehensive range of specific mitigation

January 2008
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FEMA Region IX — CA OES Local Hazard Mitigation Plan (LHMP) Crosswalk (includes Flood Mitigation Assistance {FMA} Requirements)
Jurisdiction: City and County of San Francisco Date of Plan: August 2008

actions and projects being considered to reduce the effects of each hazard, with particular emphasis on new and existing buildings and infrastructure.

Location in the SCORE
Plan (section or N s
Element annex and page #) Reviewer’'s Comments
A. Does the new or updated plan identify and analyze Section 8.2
a comprehensive range of specific mitigation Table 8—2. '
actions and projects for each hazard?
B Do the identified actions and projects address Section 8.2
reducing the effects of hazards on new buildings Table 8—2' '
and infrastructure?
C. Do the identified actions and projects address Section 8.2
reducing the effects of hazards on existing Table 8—2' '
buildings and infrastructure?
SUMMARY SCORE

15. Identification and Analysis of Mitigation Actions: National Flood Insurance Program (NFIP) Compliance

Requirement: §201.6(c)(3)(ii): [The mitigation strategy] must also address the jurisdiction’s participation in the National Flood Insurance Program
(NFIP), and continued compliance with NFIP requirements, as appropriate.
Location in the SCORE
Plan (section or N S
Element annex and page #) Reviewer’'s Comments
N/A, San Francisco
is currently not a

A. Does the mitigation strategy identify actions member of the Note: This requirement becomes effective for all plans
related to participation in and continued NFIP. However, approved after October 1, 2008.
compliance with the NFIP? mitigation action

4.A addresses
joining the NFIP.

SUMMARY SCORE

16. Implementation of Mitigation Actions

Requirement: §201.6(c)(3)(iii): [The mitigation strategy section shall include] an action plan describing how the actions identified in section (c)(3)(ii) 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.
Location in the SCORE
Plan (section or N s
Element annex and page #) Reviewer’s Comments
January 2008 11




FEMA Region IX — CA OES Local Hazard Mitigation Plan (LHMP) Crosswalk (includes Flood Mitigation Assistance {FMA} Requirements)
Jurisdiction: City and County of San Francisco Date of Plan: August 2008

A. Does the new or updated mitigation strategy include
how the actions are prioritized? (For example, is
there a discussion of the process and criteria used?)

B. Does the new or updated mitigation strategy
address how the actions will be implemented and
administered? (For example, does the action plan

Section 8.3, Table
8-3

Section 8.4, Table

identify the responsible department, existing and 8-4
potential resources, and timeframe?)

C. Does the new or updated prioritization process Section 8.3, Table
include an emphasis on the use of a cost-benefit 8-3 (and following
review to maximize benefits? text)

SUMMARY SCORE

17. Multi-Jurisdictional Mitigation Actions

Requirement 8201.6(c)(3)(iv): For multi-jurisdictional plans, there must be identifiable action items specific to the jurisdiction requesting FEMA approval
or credit of the plan.

Location in the SCORE
Plan (section or
Element annex and page #) Reviewer's Comments N S
A Does the new or updated plan include identifiable
action items for each jurisdiction requesting FEMA N/A Not applicable N/A N/A
approval of the plan?
SUMMARY SCORE N/A | N/A

PLAN MAINTENANCE PROCESS

Monitoring, Evaluating, and Updating the Plan

Requirement 8201.6(c)(4)(i): [The plan maintenance process shall include a] section describing the method and schedule of monitoring, evaluating, and
updating the mitigation plan within a five-year cycle.

Location in the SCORE
Plan (section or N S
Element annex and page #) Reviewer's Comments
A. Does the new or updated plan describe the method and
schedule for monitoring the plan? (For example, does it Section 9.1
identify the party responsible (department and title) for A o
o) . - ppendix G
monitoring and include a schedule for reports, site visits,
phone calls, and meetings?)
B. Does the new or updated plan describe the method and Section 9.1,
schedule for evaluating the plan? (For example, does it Appendix G
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FEMA Region IX — CA OES Loc