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1. Introduction

The City of Benicia is a jurisdiction of nearly 16 square miles located in southwest
Solano County, bordered by the Carquinez Strait to the south, Suisun Bay to the east,
Benicia State Park to the west, and Lake Herman Road to the north. Two major
highways — Interstate 780 and Interstate 680, traverse the southern and eastern sides
of the city and connect at the Benicia-Martinez Bridge. Benicia has moderate
Mediterranean weather with dry warm summers and moderate winters. According to the
U.S. Census 2010-2014 American Community Survey, Benicia’s total population is
27,5151

Figure 1.1: Location Map
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Benicia was incorporated on April 24, 1851. The City is a general law city administered
by a council-manager form of government. The City of Benicia provides a wide range of
municipal services to its citizens including public safety (fire and police), library, parks
and recreation, public works, planning and zoning, water and wastewater utilities,
economic development, and general administrative services. The Benicia City Council
consists of a mayor and four council members elected to staggered four year terms
through a general election process. The City Manager carries out the policies and

" United States Census Bureau, American Community Survey 2010-2014. http://factfinder.census.gov.
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ordinances of the City Council, oversees the day-to-day operations of the City, and
appoints directors of various City departments.

1.1 Background

In Benicia, the most significant natural hazards are related to earthquakes, landslides,
drought, floods and fires. Additional hazards are associated with hazardous sites,
hazardous materials, air contamination, and utilities. Chapter 4.B. of the Benicia
General Plan (1999) describes hazards to the community and establishes goals,
policies, and programs to address them. In recent years, the City has also initiated a
review of its risk related to sea level rise and climate change and is developing
strategies to adapt to these risks in the future.

The City maintains an Emergency Operations Plan (EOP), which was updated by the
Benicia City Council on December 19, 2006 per Resolution No. 06-193. The EOP
includes a detailed description of when the plan is to be used, as well as the duties and
responsibilities of each city department during an emergency.

1.2 Disaster Mitigation Act of 2000

The federal Disaster Mitigation Act of 2000 (DMA 2000) called for all communities to
prepare mitigation plans. The City adopted a plan that met the requirements of DMA
2000 in November, 2012. This Local Hazard Mitigation Plan (LHMP) is the 2017 update
to the 2012 LHMP.

Local Mitigation Plans must be updated at least once every five years in order to
continue to be eligible for Federal Emergency Management Agency (FEMA) hazard
mitigation project grant funding as provided in 44 CFR §201.6(d)(3):

A local jurisdiction must review and revise its plan to reflect changes in development,
progress in local mitigation efforts, and changes in priorities, and resubmit it for
approval within five (5) years in order to continue to be eligible for mitigation project
grant funding.

1.3 Purpose

Benicia is committed to diligent preparation, response and recovery from disasters. The
ongoing function of city services is essential to ensure local resiliency. While local
residents, business and property owners are responsible for emergency preparation,
city government provides necessary life safety and supportive services in the event of a
disaster and in the immediate aftermath of a devastating event.

The purpose of hazard mitigation is to avoid putting people at risk of injury or loss of life
and to reduce potential losses from future disasters. Mitigation plans identify the natural
hazards that impact communities, identify actions to reduce losses from those hazards,
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and establish a coordinated process to implement the plan. (44 CFR §201.1(b)). FEMA
defines Hazard Mitigation as follows:

Hazard Mitigation is any sustained action taken to reduce or eliminate the long-term
risk to human life and property from hazards (44 CFR 201.2). Hazard mitigation
activities may be implemented prior to, during, or after an event. However, it has
been demonstrated that hazard mitigation is most effective when based on an
inclusive, comprehensive, long-term plan that is developed before a disaster
occurs.?

1.4 Scope

This LHMP complements the adopted General Plan and EOP and identifies the local
hazard mitigation strategies that the City will pursue over the next five years to reduce
or eliminate long-term risks to people and property from hazards and their effects. This
plan is primarily focused on natural hazards, with priority strategies to address
preparation, outreach, and improved responsiveness to hazard events.

2 Federal Emergency Management Agency. Local Mitigation Plan Review Guide (20717). Web:
http://www.fema.gov/media-library/assets/documents/23194
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1.5 Authority
FEMA

Hazard mitigation planning is directed by the Robert T. Stafford Disaster and Relief and
Emergency Assistance Act (Stafford Act), as amended by the Disaster Mitigation Act of
2000 (DMA 2000), and by federal regulations implementing the Stafford Act. DMA 2000
amended the Stafford Act to require state, local, and tribal governments to develop and
submit to FEMA a mitigation plan that outlines processes for identifying the natural
hazards, risks, and vulnerabilities of the jurisdiction. Plan approval by FEMA is a
prerequisite to receiving federal hazard mitigation grant funds (see 42 USC Section
5165(a)).

To implement the mitigation planning requirements of the Stafford Act, FEMA
promulgated 44 Code of Federal Regulations (CFR) Part 201, the federal regulations
governing the planning process, plan content, and the process for obtaining approval of
the plan from FEMA. The planning requirements set forth in the CFR, including plan
revision requirements, are identified through the FEMA Regulation Checklist in the
Local Mitigation Plan Review Tool.

The Benicia Local Hazard Mitigation Plan (LHMP) complies with the DMA 2000, Federal
Register 44 CFR Parts 201 and 206, Section 322, Mitigation Planning. This law, as of
November 1, 2004, requires local governments to develop and submit hazard mitigation
plans as a condition of receiving Hazard Mitigation Grant Program (HMGP) and other
mitigation project grants.

State of California

In addition to the requirements listed above, the State of California has also enacted
revisions to California Government Code Sections 8685.9 and 65302.6 (commonly
known as Assembly Bill [AB] 2140 [Chaptered 2006]) which addresses the requirements
to have a local hazard mitigation plan. Excerpts of these government code sections are
included below.

California Government Code Section 8685.9:

Notwithstanding any other provision of law, including Section 8686, for any eligible
project, the state share shall not exceed 75 percent of total state eligible costs unless
the local agency is located within a city, county, or city and county that has adopted a
local hazard mitigation plan in accordance with the federal Disaster Mitigation Act of
2000 (P.L. 106-390) as part of the safety element of its general plan adopted pursuant
to subdivision (g) of Section 65302. In that situation, the legislature may provide for a
state share of local costs that exceeds 75 percent of total state eligible costs.
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California Government Code Section 65302.6:

(a)  Acity, county, or a city and county may adopt with its safety element pursuant to
subdivision (g) of Section 65302 a local hazard mitigation plan (HMP) specified in the
federal Disaster Mitigation Act of 2000 (Public Law 106-390). The hazard mitigation plan
shall include all of the following elements called for in the federal act requirements:

(1)  Aninitial earthquake performance evaluation of public facilities that provide
essential services, shelter, and critical governmental functions.

(2)  Aninventory of private facilities that are potentially hazardous, including, but not
limited to, multiunit, soft story, concrete tilt-up, and concrete frame buildings.

(3) A plan to reduce the potential risk from private and governmental facilities in the
event of a disaster.

(b) Local jurisdictions that have not adopted a local hazard mitigation plan shall be
given preference by the Office of Emergency Services in recommending actions to be
funded from the Pre-Disaster Mitigation Program, the Hazard Mitigation Grant Program,
and the Flood Mitigation Assistance Program to assist the local jurisdiction in
developing and adopting a local hazard mitigation plan, subject to available funding
from the Federal Emergency Management Agency.

This LHMP includes the information required by California Government Code Sections
8685.9 and 65302.6.

City of Benicia
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2. Planning Process

2.1 Overview of Hazard Mitigation Planning

Hazard mitigation planning is the effort to avoid putting people at risk of injury and
reduce loss of life and property by lessening the impact of disasters. State, tribal, and
local governments engage in hazard mitigation planning to identify the risk of natural
hazards, identify strategies to reduce the effects of those hazards, and establish an
approach to implement the plan, in coordination with multiple disciplines and taking
advantage of available resources.

The LHMP enables the City of Benicia to:

e Increase awareness of threats, hazards, and vulnerabilities;

e Build partnerships for risk reduction with local community organizations,
businesses and the public;

e Prioritize long-term strategies to reduce risk, focusing on the greatest areas of
vulnerability;

¢ Identify cost effective risk reduction strategies; and

¢ Integrate the identified mitigations with existing policies, plans and practices to
support funding for implementation.

Hazard mitigation planning takes place before a disaster occurs so that the impact to life
and property can be reduced. The goal of the Local Hazard Mitigation Plan is to
maintain and enhance a disaster-resistant region by reducing the potential for loss of
life, property damage, and environmental degradation from natural disasters, while
accelerating economic recovery from those disasters. This goal is unchanged from the
2005 plan and continues to be the goal of the City of Benicia in designing its mitigation
program. Among the goals of the city, as expressed in its General Plan — Community
Health and Safety Element (1999) are to:

1. Minimize harm from geologic hazards

2. Accommodate runoff from existing and future development
3. Prevent property damage caused by flooding

4. Reduce fire hazards

2.2 Preparing the 2015 Update

Under the leadership of the Fire Department, the Plan was developed using an iterative,
interdisciplinary process. The City formed a planning team made up of representatives
from all City departments. The team identified project goals, hazards of concern, and
priority mitigation actions. The extent and impact of current and future hazards were
identified using information from the 2011 LHMP, 1999 General Plan, Solano County
GIS data, FEMA flood maps, ABAG Resilience Program maps, and the City’s
Vulnerability Assessment.

City of Benicia
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While this LHMP is an update of the 2011 plan, it takes on a different format and
narrows the selected mitigations into a more focused set of priorities. In order to
develop the update, the City used the hazard mitigation planning process that was
developed by FEMA which includes the four following steps:

Organize Resources by assembling the appropriate expertise and stakeholders
to guide the plan. The City invited neighboring communities and local and
regional agencies involved in hazard mitigation activities (see below), including
those agencies that have the authority to regulate development to participate in
the Stakeholder meeting. City staff emailed the following stakeholders and invited
them to participate in the planning process. At the meeting, City staff discussed
its planning process, provided an overview of the hazards of concern, and asked
for feedback on the draft hazard mitigation strategies. Additional information
about the stakeholder workshop and stakeholder feedback can be found in

Appendix A.
Name Position/Title Agency Attended?
Wendy Senior Coastal Bay Conservation and No
Goodfriend Planner Development Commission (BCDC)
Lindy Lund Senior Coastal Bay Conservation and No
Planner Development Commission (BCDC)
Kelly Project Manager | California State Coastal Yes
Malinowski Conservancy
Michael Resilience Association of Bay Area Yes
Germeraad Planner Governments (ABAG)
Dana Resilience Association of Bay Area No
Brechwald Planner Governments (ABAG)
Michael Stacey | Deputy Health Solano County Health Department | No
Officer/Chief
Medical Officer
Bob Macaulay Director of Solano Transportation Authority No
Planning
Matt Walsh Planner County of Solano No
Sue Fisher Public Relations Valero Refinery No
Jones
Randy Scott General Manager | AMPORTS No
Bruce Riordan Director Climate Readiness Institute No
Sandra Administrative Solano County Water Agency No
Willingmyre Assistant
Laura Project Manager | San Francisco Bay Trail No
Thompson
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Maureen Planner San Francisco Bay Trail No
Gaffney
Galli Basson Planner San Francisco Bay Area Water No
Trail/Association of Bay Area
Governments (ABAG)
Mona Babauta | Executive SolTrans No
Director
Stefanie Hom Planner Metropolitan Transportation No
Commission
Crystal Spurr Staff California Department of Fish and | No
Environmental Wildlife
Scientist
Vince Anibale Ranger California State Parks No
Amy Dao Community Pacific Gas & Electric Company No
Energy Manager
Kin Robles Community Pacific Gas & Electric Company Yes
Energy Manager

Assess Risks to understand the characteristics, likelihood, and potential
consequences of a disaster. Inventory the geographic areas of the community
that are vulnerable to hazards and develop an understanding of vulnerable

populations, infrastructure or assets.

i. Develop a Mitigation Plan that identifies priorities for long-term avoidance or
reduction of hazard risks.

iii. Implement Plan and Monitor Progress by developing strategies that will bring
the plan to fruition. The plan must be implemented on an ongoing basis to
remain relevant and should be evaluated periodically to assess progress.

2.3 Community Engagement Process

In addition to meetings held with local and regional agencies and the internal LHMP
planning team, a comprehensive public engagement and outreach process was
developed. This provided community members an opportunity to learn about the
planning process and hazards in their city, and contribute local knowledge and
experience for incorporation into the plan. A complete list of the public outreach efforts
completed can be found in Table 2.1.

City of Benicia
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Table 2.1: Outreach Methods

Outreach Method Target Group(s) Goal(s) Timing
Public Meetings Business and e Review overall goal of April-June
1. Stakeholder Group community-based plan, hazards, assets, 2016
2. Community Meeting (held organizations, and preliminary draft
in Community Center) general public, City strategies.
3. Updates at City Boards & Boards and
Commission Meetings Commissions
Online Hazards Survey General Public e Provide general April-June
overview of project, and | 2016
receive feedback on
natural hazards.
e Reach citizens not
currently engaged in
civic processes in a
quick, user-friendly
format.
Share Project Information on General Public e Provide general April-June
Social Media (Facebook, overview of project, and | 2016
Twitter, and NextDoor) receive feedback on
natural hazards.
e Reach citizens not
previously engaged in
civic processes in a
quick, user-friendly
format.
e Provide ongoing project
updates.
Public Notification Stakeholders and e Provide ongoing project | April-June
1. Project webpage General Public updates. 2016
2. City Manager Report ¢ Notify public of public
3. Channel 27 review draft availability.
4. Benicia Herald e Ask the public to identify
5. Farmers Market areas where they have
experienced hazards
(large map was created
and dots used to identify
locations).
Special Notification Vulnerable e Engage the Benicia May-June
1. Rancho Benicia populations, senior Emergency Response 2016
2. Casade Vilarrasa citizens, and Team (BERT) to reach
individuals/groups out to vulnerable
without online access populations and solicit
feedback through
surveys.

Target Groups

The table above reflects the target groups that were engaged in the planning process. The
following businesses, organizations, individuals, and City commissions were invited to
participate in the process via email, social media, flyers, print media, and public television.

City of Benicia
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Target Group Name/Organization Contact Method
Businesses Benicia Chamber of Commerce, | Email

Benicia Industrial Park
Association, Benicia Main Street
City Boards and Commissions Planning Commission; Email to all commissioners
Community Sustainability
Commission; Economic
Development Board; Open
Government Commission; Arts
and Culture Commission;
Finance Committee; Historic
Preservation Commission;
Housing Authority Board; Parks,
Recreation & Cemetery
Commission; Traffic, Pedestrian
& Bicycle Safety Commission

Vulnerable Populations Rancho Benicia; Casa de Flyers; site visits (led by the
Vilarrasa Benicia Emergency Response
Team (BERT))
Organizations Benicia High School; Benicia Email

Lions Club; Benicia Main Street;
Benicia Soroptimists; Benicia
Yacht Club; Kiwanis Club of
Benicia; Veterans of Foreign
Wars Post 3928;

General Public All residents and businesses Social media, Benicia Herald,
Channel 27 (public television),
online hazards survey
distributed via NextDoor

Online Hazards Survey

As noted above, the City created an online survey for community members. The
purpose of the survey was to gauge understanding and concerns surrounding hazards
in Benicia, as well as get a sense of community preparedness in the event of a disaster.
The survey included questions about potential hazards facing Benicia and what steps
community members have taken or are interested in taking to reduce the threat from
these hazards. The survey was advertised through multiple posts on the City and Fire
Department’s respective Facebook and Twitter accounts. Emails were sent to the entire
roster of City staff, as well as to employees of the Benicia Unified School District. The
City Manager’s newsletter also included a link to the survey and project website.

In total, 272 individuals completed the survey online. Additionally, a representative from
the Benicia Emergency Response Team (BERT), brought hard copies to Casa de
Vilarrasa and Rancho Benicia to engage especially vulnerable residents (low income

City of Benicia
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and elderly). A total of 15 surveys were collected from Rancho Benicia Mobile Home
Park and Casa Vilarrasa Senior Apartments. Of the nearly 300 total survey responses,
the following key outcomes were found:

e Drought, earthquake, and wildfire were the three largest hazards of concern.

e 27% of respondents had been affected by a disaster in their current residence
or place of work. Drought and earthquakes have affected residents the most.

e Nearly half (48.77%) of respondents had participated in local or national
emergency preparedness programs, such as Citizens Organized to Prepare for
Emergencies, Benicia Emergency Response Team, or the American Red
Cross.

e When asked how the City of Benicia could better help prepare the community
for a disaster, most respondents said it could provide effective emergency
notifications and communication and ongoing community outreach regarding
emergency preparedness.

e Respondents get most of their information from the City through social media
and the City of Benicia website. Common “other” responses included radio,
neighbors, and television news stations.

e Over half (57.35%) of respondents stated that their employer had a plan for
disaster recovery in place.

A complete copy of the survey and detailed findings are included in Appendix A.

Pop-up Events and Community Workshop

In addition to the online survey, the City of Benicia engaged community members and
stakeholders at pop-up events as well as a stand-alone community workshop. On both
April 28 and May 5, 2016, staff from the Fire Department and Community Development
Department hosted a booth at the Benicia Farmers Market. Visitors were invited to
place a dot where they had experienced specific hazards in the city. Visitors were also
given a half-page handout encouraging them to visit the City’s hazard mitigation
planning website (www.ci.benicia.ca.us/mitigation) and take the online survey. This
information is summarized in Appendix A.

The community workshop was hosted on June 1, 2016, at the Benicia Community
Center. The event was advertised on the City’s Mitigation website, Facebook pages,
Twitter accounts, on NextDoor, the City Manager’s newsletter, and on local cable
Channel 27. All community members were invited to attend. The planning team
presented information about the planning process, major hazards, and what Benicia
residents and businesses could do to prepare for these potential events. Participants
were then invited to review the hazard maps and comment on the draft mitigation
strategies. Under each mitigation strategy, attendees were asked, “Does this strategy

City of Benicia
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protect Benicia from this hazard?” and “Should this strategy be a high priority for the
City of Benicia?” Participants were given colored dots to place on a particular spot on
the yes/no scale for each question. Participants were also given an opportunity to write
down ideas they thought could help protect the community from the potential hazards.
This information is summarized in Appendix A.

2.4 Public Review Draft

On June 20, 2016 the City of Benicia’s Public Review Draft Local Hazard Mitigation
Plan update was released to the general public for review and comment. Electronic
versions of the update were posted on the City’s website
(www.ci.benicia.ca.us/mitigation) with links posted on all of the City’s social media
accounts. Hard copies of the document were placed at the public counter in the
Community Development Department and at the Fire Department. The public review
period was open for three weeks. The chart below indicates the comments received and
how they were integrated in the final draft of the LHMP.

Table 2.2: Response to Comments

Comment Received Integrated into LHMP?
CDD, PW, Library, and ED are expected to Yes

continue to partner on the Urban Waterfront
Enhancement and Master Plan. You may want to
add these departments to the Responsible Party
list for that project

Under Transit, is it worth also noting the Vallejo Yes
Ferry Terminal? This would temporarily be the
main access between Solano and SF on the
outside chance that both bridges over the
Carquinez were impacted by an earthquake.
Under Recreational Trails, there is more in Yes
Benicia. The Bay Area Ridge Trail also traverses
the City's waterfront (along the same alignment as
the Bay Trail) and the Vallejo Benicia Open Space
Buffer. The City also maintains a mostly
completed cross town trail route
(Braito/Henderson/Rose/Water's End) and other
open space trails (Wiskerson/Lake Herman).
There are also a number of completed waterfront
trail segments that aren't included in the Bay
Trail/Ridge Trail alignment, both downtown and
adjacent to the port surface lots north of the

bridge.

Requested changes to the buildings and hazards The additional impacts asked about are either not

identified under Built Environment. applicable to the buildings or included in another
portion of the table.

Should the Hayway 7.0 Fault/Magnitude Yes

description be Arsenal south of |-780 and BIP east

of 1-6807?

In the introduction, include drought as a hazard. Yes

City of Benicia
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Under Authority section, note how the ABAG/MTC
merger will change the review of the plan.

This will be addressed in a later staff report, when
more information about the outcomes is known.

Under Supportive Climate Action Plan Policies,
add water rates under 2016 Mitigation Strategy
tied to Objective WWH1, and tree planting programs
and grants under 2016 Mitigation Strategy tied to
Objective P1,

These programs are supportive of these Climate
Action Plan policies, but are not included in this
table because they are not included as Mitigation
Strategies in this LHMP.

Under Relation to Other Plans, include climate Yes
change and drought.

Under Port of Benicia, clarify that the land Yes
underlying is partially Public Trust lands

Ensure that the City of Benicia Major Employers 2015 CAFR
list is correct

The arsenal was sold, not given, to the City of Yes
Benicia.

Number of square miles on the first page does not | Yes

match the number of square miles the City
encompasses under Demographics.

Under past disasters, why does it begin in 19507

This is the year that records were consistently
tracked, and provide over fifty years of hazards
history for the City.

The evaluation that the Valero crude oil by rail has
been evaluated with respect to the natural
environment is challenged by many including the
Attorney General and it has not been certified.

Yes

Please make reference to sea level rise and storm
surges under 5.1.4 Floods.

Yes — already addressed later in this section

Note that historic precipitation cannot determine
future drought conditions because the real issue is
temperature under 5.1.6 Drought.

Yes — already addressed later in this section

| would suggest adding a future program for
Integrated Water Management which will (if
adopted by Council) provide future planning for
projects that connect flood, stormwater
management, water supply and water quality.

Yes

Under monitoring, include a baseline document
with goals so that actions can be measured for
change

Yes

2.5 Adoption

After finalizing the LHMP update and submitting it to California Office of Emergency
Services (CalOES) and FEMA for review and approval, the planning team prepared the
final plan and staff report for the April 25, 2017 Benicia City Council meeting. The City
Council adopted the 2017 City of Benicia Local Hazard Mitigation Plan on April 25, 2017

by Resolution No. 17-(TBD).

City of Benicia
2017 Local Hazard Mitigation Plan
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3. Capability Assessment

3.1 Relevant Plans and Programs

This plan is part of an ongoing process to build Benicia’s disaster resilience. The
Benicia community has invested considerable resources in risk reduction activities,
including planning for and implementing mitigation activities. City staff reviewed existing
plans, studies, and reports when preparing this LHMP update and identified relevant
information from each of those plans and incorporated it in the LHMP. For example, as
part of the development of the City’s Draft Adaptation Plan, the city modeled how sea
level rise will impact the community. Staff relied on that modeling to determine location,
extent, and impact of flooding. Further explanation on how the city incorporated relevant
information in the LHMP is explained below.

The following is a complete list of the plans, studies, reports, and technical information
that were reviewed when preparing this update and how they were incorporated in this
plan:

= City of Benicia General Plan (1999) (see below)

= City of Benicia Climate Action Plan (2009) (see below)

= (City of Benicia Climate Adaptation Plan (Public Review Draft, 2016) (see below)

= City of Berkeley Local Hazard Mitigation Plan, 2014 (City reviewed the Terrorism
section and drafted language consistent with it)

= Association of Bay Area Governments Resilience Program (reviewed all
technical guidance, attended LHMP planning workshops, and utilized online
mapping tools to develop hazard maps)

General Plan

The City’s long-standing commitment and approach to community safety and disaster
resilience is demonstrated in the General Plan. The General Plan, adopted in 1999,
serves as a comprehensive guide for making decisions about land use, economic
development, road improvements, and protecting natural resources and public health
and safety. It provides direction that is the foundation of this Plan. Sustainability is at the
heart of the goals developed in Benicia’s General Plan.

Benicia put significant effort into developing the City’s Community Health and Safety
Element of the General Plan, and disaster issues are also addressed in other elements,
including the Land Use and Growth Management, Economic Development, Circulation,
Community Services, and Community Identity Elements.

City of Benicia
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Incorporating Relevant Information

City staff relied on the major goals of the General Plan and the Community Health and
Safety Element objectives when drafting the LHMP objectives. The table below
illustrates how staff utilized the General Plan to inform development of mitigation
strategies. The 2017 LHMP Mitigation Strategies are connected to and help the City
achieve many General Plan goals that are supported by the community and approved

by the City Council.

Table 2.3: Supportive General Plan Goals

General Plan

2017 LHMP Mitigation Strategy

Goal 2.36: Ensure an adequate water supply for
current and future residents and businesses

Urban Water Management Plan
Water Reuse Project
Public Education — Water Conservation

Goal 3.21: Permanently protect and enhance
wetlands so that there is no net loss of wetlands
within the Benicia Planning Area.

Urban Waterfront Enhancement Master Plan

Goal 4.1: Make community health and safety a
high priority for Benicia

e Evaluate Public Safety Communications
Infrastructure including Radio
Communications

e Critical Facilities, Vulnerable Building Types
and Infrastructure Mapping

e Plan, Training and Evaluation of Community
Vulnerability to Active Shooter or Terrorism

e Operational Guidelines for Cooling Centers

e Urban Interface Ordinance

Goal 4.11: Minimize harm from geologic hazards

¢ Vulnerability Assessment of City’s Police
Station to Ground Shaking

e Post-Emergency Inspection and Plan Check
Protocols

e Natural Gas Shut-Off Valve Ordinance

e Evaluation of Ordinance and Programs for
Earthquake Retrofit of Unreinforced Masonry
Structures

Goal 4.1.2: Accommodate runoff from existing
and future development

e Stormwater Management and Flood
Mitigation Plan

Goal 4.1.3: Prevent property damage caused by
flooding.

e Stormwater Management and Flood
Mitigation Plan

Storm Ready Community

Flood Fighting Training

Goal 4.1.5: Reduce fire hazards

Urban Interface Ordinance
Defensible Space Program

Goal 4.22: Update and maintain the City’s
Emergency Response Plan

Evaluate Public Safety Communications
Infrastructure including Radio
Communications

e Increase Community Preparedness

City of Benicia
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Climate Action Plan

The Benicia Climate Action Plan was written through a community-wide process and
was adopted by City Council on September 15, 2009. The Plan outlines a vision, goals
and policies to reduce community-wide greenhouse gas emissions to 2005 levels by
2010 and reduce GHG emissions to 10 percent below 2000 levels by 2020. City staff
reviewed the goals and objectives of the Climate Action Plan and developed mitigation
strategies that were consistent with and supported that plan.

Incorporating Relevant Information

The City reviewed the Climate Action Plan and identified the following objectives
relevant to this planning process. Then, it developed mitigation strategies that supported
and were consistent with those objectives; relevant objectives and connection with this
plan are described in the table below.

Table 2.4: Supportive Climate Action Plan Policies

Climate Action Plan Policy 2017 LHMP Mitigation Strategy
Objective WW1 e Public Education — Water Conservation
Reduce the Amount of Water Consumed 20% by | e«  Urban Water Management Plan

2020

Objective P1 e Turf Analysis (Parks, Trails and Open Space
Reduce the Water Consumed for the Irrigation of Master Plan Update)

Park Space by 40% by 2020

Objective IC4 e Water Reuse Project

Encourage the Valero Refinery to Continue to
Reduce Emissions

Climate Adaptation Plan

The Draft Adaptation Plan reflects over two years of work to understand how climate
change will impact the City of Benicia. The Plan incorporates City staff, residents’,
businesses’, and local agency viewpoints and describes opportunities for the City and
community to increase its resilience in the short and long term. As part of this planning
process, the City completed a climate change vulnerability assessment, focusing on
temperature change and sea level rise, an existing conditions assessment to determine
areas of concerns and adaptive capacity, extensive community engagement, legal
assessment, and case study with a local business.

Incorporating Relevant Information

The City referred to and borrowed content from the Draft Adaptation Plan as it

completed this LHMP update. The Draft Adaptation Plan contains hazard (flooding and
temperature) and key asset information that was used during the Hazard Identification,
Analysis, and Assessment process. For example, the City relied on sea level rise maps
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to determine the impact and extent of flooding in the city. The City also relied on data
collected about project temperature change when determining the location, extent, and
impact of extreme heat in Benicia. Finally, the City referred to the Draft Adaptation Plan
for hazard mitigation strategy ideas. For example, the “Maintain-a-Drain” program is a
strategy in the adaptation plan and is also referenced in this LHMP.

3.2 Technical, Fiscal, Administrative & Political Capability to Implement
Strategies

The City of Benicia has several key resources to support the implementation of
mitigation actions. This includes a variety of technical, fiscal, administrative, and political
resources, as summarized below.
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Table 2.5: Key Resources for Implementation

Resource
Type

Resource Name

Ability to Support Mitigation

Technical

Benicia Municipal
Code

The Benicia Municipal Code (BMC) contains the city’s local laws.
Floodplains and building safety are addressed in Title 15,
Buildings and Construction. Fire prevention and life safety is
addressed in Title 8, Health and Safety. Title 13, Public Services,
addresses water and wastewater including regulations to address
drought. Land Use is addressed in Title 16, Subdivision, and
Title 17, Zoning. The BMC is an important regulatory tool for
implementation of mitigations aimed at standards for public
health and safety.

Technical

Climate Action
Plan

The Climate Action Plan was adopted in 2009 (Resolution No. 9-
97) and serves as the “blueprint” for Benicia’s actions toward a
sustainable future. The Plan touches on a wide range of subject
areas, including transportation, land use, water, wastewater,
buildings, parks and open space. The objectives of the CAP are
generally complementary to, or supportive of, the LHMP
strategies.

Technical

Climate
Adaptation Plan

The Climate Adaptation Plan, currently in draft review, will be a

useful reference document to understand Benicia’s vulnerability
to climate change (sea level rise and extreme heat), as well as

potential strategies for mitigation.

Technical

General Plan

The General Plan, adopted in 1999, is a comprehensive guide for
decisions about land use, economic development, transportation,
and natural resources and public health and safety. It provides
direction that is the foundation of the LHMP. As detailed in Table
2.23, many of the actions in this plan are taken from the General
Plan, particularly the Community Health and Safety Element.

Fiscal

General Fund

Benicia adopts a biennial budget which encompasses the
General Fund and several special purpose funds. The General
Fund is the primary operating fund of the City. While the City has
made long-term sustainability of General Fund revenues a
priority, new projects that entail dedication of General Fund
revenues must be evaluated by the City Council and in light of
other needs.

Fiscal

Capital
Improvement
Program

Eligible implementation measures identified by the City as a high
priority will be incorporated into the City’s Capital Improvement
Program (CIP) planning process. Availability of CIP funds (and
consequent LHMP implementation) will be dependent on
securing funding for projects and programs, as the City faces
ongoing financial challenges. The City’s CIP routinely includes
public improvements which address public health and safety. The
prioritization and mitigation strategies identified in this plan will be
used to guide updates to the CIP.

Fiscal

Water Fund

The Water Treatment System treats and distributes drinking
water to homes and businesses in Benicia. The Water Funds
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account for the operating revenues, expenses, debt service, and
capital improvement costs related to the utility. Operating activity
includes costs for water supply contracts, storage, and the
negotiation and management of untreated water supply to Valero
Refining Company, and costs related to Federal and State water
quality and environmental mandates. Some LHMP strategies
may be funded or partially funded through the Water Fund, if they
align with the purposes and scope of that fund.

Fiscal

Grants

Several mitigations identified in this plan may be supported in
whole or in part by grants. For example, the Parks and
Community Services Department has been successful in
obtaining grants for a number of initiatives and expects to utilize
some combination of grant and local funds for implementation of
the Urban Waterfront Master Plan. Likewise, the city expects to
seek grant funding for a structural vulnerability assessment of the
Police Station and improvements to its public safety radio
communications capabilities.

Administrative

City Departments

City staff will be the backbone to support implementation of this
plan. Staff and leaders of all city departments have been
engaged in the identification of hazards and development of
mitigations.

Administrative

BERT

The Benicia Emergency Response Team (BERT) is a volunteer
group established to help the citizens of Benicia to become more
self-sufficient following a major disaster by developing
multifunctional teams that are cross trained in basic survival
skills. BERT volunteers were essential in the public outreach
strategy for development of this plan and will be partners moving
forward in implementation of outreach and preparedness
strategies.

Decision-
makers

Boards and
Commissioners

Several local boards and commissions will provide guidance at
the project level for implementation of the plan, providing
expertise, feedback or oversight of mitigation initiatives. These
include the Community Sustainability Commission, Parks
Commission and Planning Commission. The Benicia City Council
has ultimate oversight of all Boards and Commissions and is the
final decision-making body. In addition to adoption of this LHMP,
mitigations relating to policy, regulations, and certain budget
expenditures will require approval by the City Council.

3.3 Previously Implemented Mitigation Measures

The 2011 Local Hazard Mitigation Plan was adopted as an annex to the regional LHMP
for the Bay Area. It went through public hearings before the Planning Commission and
City Council. There was limited public comment and participation. Subsequently, some
mitigation measures have been implemented or carried forward as ongoing activities.
See Appendix B for a full list of Mitigation Measures from the 2011 MJHMP that have
previously been implemented by the City. A number of regional strategies were not
applicable to Benicia and aren’t evaluated for inclusion in this LHMP.
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3.4 Relation to Other Plans
In addition to the Local Hazard Mitigation Plan, natural and man-made hazards are
addressed in the Benicia General Plan (1999) and Climate Change Adaptation Plan (in
progress, 2016). The LHMP is written for compliance with the requirements of FEMA
related to hazard mitigation planning and is not intended to duplicate either the General
Plan or Climate Adaptation Plan; however, it is complementary these documents and
will also advance the established goals and policies of the city. Both the General Plan
and Climate Action Plan address hazards on a short- and long-term basis. However,
because the LHMP is updated on a five year cycle, the strategies established in this
document will be those that can foreseeably be accomplished in the near to mid-term.

Table 2.6: Relation to Other Plans

Local Hazard
Mitigation Plan (2017)

General Plan

Community Health

and Safety (1999)

Climate Adaptation
Plan (in draft, 2016)

Earthquake

Liquefaction

Landslides

Floods

Sea Level Rise

Fire Hazard

X[ X[ X| X[ X| X

Extreme Heat

XXX X[ X[ X| X

Hazardous Waste

Utility Hazards

Air Quality

Drought

>

x| X| X[ X

Terrorism
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4. Community Profile

4.1 Area at a Glance

Benicia’s strategic setting on the north bank of the Carquinez Strait has made it an
attractive location as both a place to live and a place for industrial activity. While largely
built out, families continue to be attracted to Benicia’s quite tree-lined neighborhoods,
good schools, low crime rate and historic charm.

Benicia’s climate is temperate and Mediterranean, resulting in dry, warm summers and
moderate winters. Rainfall averages 19 inches and falls mostly from December through
April. The mean annual temperature is 63 degrees with prevailing winds from the west
to the southeast.
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Benicia’'s natural features have influenced its development over time. The Carquinez
Strait and Suisun Bay provide an extensive, accessible shoreline that is bracketed on
both east and west by marsh preserves. The shoreline is divided between residential,
recreational, and industrial uses. Within the historic downtown and residential areas at
the southernmost end of the city, land slopes gently down to the Carquinez Strait. The
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eastern city limits are bordered by the marshlands of Suisun Bay. Relatively flat areas
adjacent to the marshes provide sites for industry. At the southwestern boundary of the
city, another flat, marshy area has been preserved as the Benicia State Recreation
Area. Areas near the water have historically served as centers for trading, industry, and
residence. The hills that rise above Benicia have primarily developed for residential use
over the past fifty years, and a significant portion of this area is dedicated to permanent
open space.

In addition to Benicia’s unique history as one of California’s first capitols (1853-1854)
and a Civil War military post (Benicia Arsenal), it has a long history as a center for
manufacturing and trade. Today, the Benicia Industrial Park and Port of Benicia drive
the economic strength of the City. The Benicia Industrial Park (BIP) has more than 8
million square feet, 450 businesses and 6,500 employees. The BIP provides a strong
tax base for the City, generating over 45% of the local tax revenue collected (property,
sales, and utility users). There is a mix of industrial and related uses including petro-
chemical, manufacturing, wholesale trade, transportation, supplies to major anchor
businesses and emerging new technology businesses.

4.2 Transportation

The original settlement of Benicia was surveyed by Jasper O’Farrell. A five-mile stretch
of shoreline was selected and a grid system of streets was superimposed with little
relation to topography. All north-south streets in the original settlement have 80-foot
wide rights-of-way, while the east-west streets have alternating 60- and 80-foot wide
rights-of-way. North-south streets were extended beyond the shoreline and into the
water. Streets names are alphabetical in the east-west direction and numbered in the
north-south direction. In the mid-1960’s, an east-west freeway (I-780) was constructed
generally between “O” and “S” Streets. New development north of the freeway
subsequently abandoned the grid system to minimize grading and street slope.

Vehicle Transport
Interstates 780 (east-west) and 680 (north-south) provide major routes for trucking,
commerce and commuters.

[-680 links the city to the four nearby airports:

e Buchanan Field General Aviation Airport

e Oakland International Airport

e Sacramento International Airport

e San Francisco International Airport
Interstate 80 is also accessible from Benicia by traveling five miles west on |-780. The
Benicia—Martinez Bridge is part of I1-680 and crosses the Carquinez Strait, connecting
Benicia and the City of Martinez. The bridge system consists of three parallel bridges:
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two traffic bridges that carry a total of nine lanes, and a lower Union Pacific Railroad
drawbridge that is used by freight trains and Amtrak passenger trains. The vehicle
bridges are owned by Caltrans and maintained by Caltrans and the Bay Area Toll
Authority (BATA).

The majority of Benicia commuters drive to their places of employment or to the
Pleasant Hill or Concord/Martinez BART stations. The City of Benicia is responsible for
maintaining the local road network.

Rail
Benicia once served as a stop on the transcontinental railroad and provided service for
a rail ferry across the Carquinez Strait at the terminus of First Street.

The Union Pacific Railroad (UP) operates the rail line along the eastern boundary of the
Benicia Industrial Park along the Suisun Bay, which is an important asset for numerous
businesses within the park. UP operates two rail lines that serve the Benicia Industrial
Park and provides transcontinental "piggyback" services (i.e., transporting loaded truck
trailers on flat cars). Rail service is provided through siding and tie-ins at company
facilities in the Industrial Park, affording direct service to rail cars. Union Pacific,
AMPORTS, Valero, and the BIP are looking to bring additional rail traffic into the area.

Port of Benicia

Most of the Port of Benicia is privately owned and operated by AMPORTS; however, a
portion of the land the Port operates on is Public Trust Land. This land is leased by the
City to AMPORTS.. AMPORTS lease on the land will sunset in 2032. The Port, which is
located at the southernmost point of Benicia, spans 645 acres within the 4,000-acre
Benicia Industrial Park, with 140,000 square feet of vehicle processing buildings and a
38-foot deep channel. The 2,400-foot long deepwater pier has the capacity to berth 3
ships, while on-terminal rail access from Union Pacific can potentially utilize 170
railcars. Inland access to and from the port is from [-680, 1-780, I-80, and SR-4.

The Port of Benicia is a trading hub with Japan, South Korea, and Australia, and
handles neo-bulk and dry bulk cargos. The port is the Northern California hub for
domestic distribution of Ford and Chrysler, and Toyota delivers to Northern California
solely through the port of Benicia. The Port also imports oil from the Valero Benicia
Refinery.

Transit

Solano County Transit (SolTrans) provides public bus transportation services for the
City of Benicia and the City of Vallejo. Additionally, SolTrans provides a direct link to
several major transit hubs, including: the Vallejo Transit Center, Walnut Creek, the El
Cerrito del Norte BART Stations, and the AMTRAK Passenger Rail Service in Martinez,
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five miles south via I-680. The San Francisco Bay Ferry provides service from the San
Francisco Ferry Building to neighboring Vallejo.

Recreational Trails

The San Francisco Bay Trail runs through Benicia. The Bay Trail is a planned
recreational corridor that, when complete, will encircle San Francisco and San Pablo
Bays with a continuous 500-mile network of bicycling and hiking trails. It provides
valuable access to recreational opportunities as well as providing a commute alternative
for cyclists and connecting numerous public transportation facilities. A number of other
local trails run along the waterfront and across the City, providing pedestrian and bike
alternatives for community members travelling within Benicia. The Bay Area Ridge Trail
also traverses the City's waterfront (along the same alignment as the Bay Trail) and the
Vallejo Benicia Open Space Buffer. There are also a number of completed waterfront
trail segments that aren't included in the Bay Trail/Ridge Trail alignment, both downtown
and adjacent to the Port.

Figure 4.2: Transportation
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4.3 Land Use

The Benicia General Plan, adopted in 1999, governs land use decisions within the City.
Between 1999 and 2005, several small changes to the zoning were adopted by
Resolution and incorporated into the most recent Zoning Map.

Figure 4.3: Zoning Map
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Several additional plans govern land use in the city, including the Downtown Historic
Conservation Plan, Arsenal Historic Conservation Plan, and Downtown Mixed Use
Master Plan. The City has two historic districts — the Downtown Historic District and the
Arsenal Historic District — which contain landmarks identified on the local, state and
national registers.
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Figure 4.4: Downtown Historic District
[tm 5T “jg L ‘&|

- R

(T ARRAT T FE ] .
(TR R L List

1Y Jw

-
T1l]

-
T e
LI (O
L8
=

SEE DOWNTOWN MIXED USE MASTER
PLAN ZONING DISTRICTS MAP ON RIGHT
FOR LARGER VEIW

BENICH
_ [ARTN A
SOUTHAMP TON |
H - l

s |
! [ District Boundary

City of Benicia
2017 Local Hazard Mitigation Plan
26



Figure 4.5: Arsenal Historic District
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Residential

The city’s residential areas include approximately 11,432 housing units®. The majority of
Benicia’'s housing stock is single-family units; however, there are a mix of condos, a
mobile home park, apartments, and some mixed use-space along the waterfront and
downtown areas.

The existing housing stock matches the Benicia zoning regulations with the vast
majority of the stock consisting of low density development (0-7 Dwelling Units per
Acre). Exceptions to this low density residential pattern include the downtown area and
the Benicia Industrial Park.

Natural hazard impacts to housing could require temporary emergency response
services and long-term rebuilding assistance.

3 United States Census Bureau, 2010-2014 American Community Survey. www.census.gov
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Commercial/Industrial

The Benicia 2014 Comprehensive Annual Financial Report documents the top city
employers. The Benicia Industrial Park (BIP) is the largest industrial park in Solano
County, comprised of 600 businesses, and employs over 7,000 individuals. Additionally,
it generates over 45% of local tax revenue collected (property tax, sales tax and utility
fees). The range of business types include manufacturing, construction, petroleum
refining, biotech, and steel fabrication. In particular, the Valero Benicia Refinery is the
city’s top employer and tax payer. The Valero Benicia Refinery produces 10% of the
gasoline used in California and 25% of the gasoline used in the San Francisco Bay
Area. Approximately 70% of the refinery’s product is gasoline; other products include
diesel, jet fuel, fuel oil, propane and asphalt. Natural hazard impacts on any of these
employers would impact Benicia’s economy.

Table 4.1: City of Benicia Major Employers (2015)

Employer No. of Employees % of Total City Employment
Valero 470 1.8%
Benicia Unified School District | 375 1.4%
Cytosport 319 1.2%
City of Benicia 232 0.9%
Dunlop 229 0.9%

Source: City of Benicia 2015 Comprehensive Annual Financial Report

The Benicia Arsenal was originally built as a fort, presidio, and later an arsenal. It was
the first fort for union troops to "register" west of the Mississippi and it was
commissioned by President Lincoln as a presidio and later became the Arsenal. . The
base was closed by the Army in the early 1960’s and sold to the City of Benicia which
then sold portions to various private parties. The base is now home to a thriving arts,
health, food, and entertainment community as well as many industrial businesses. The
Arsenal is on the National Register of Historic Places and designated as a local historic
district.

Public Facilities

Critical facilities are the structures and institutions that are necessary for the
community’s response to and recovery from emergencies. Critical public facilities within
the City of Benicia are listed in Table 4.2.

Table 4.2: Critical Public Facilities

Facility Name Location Facility Type Structure Type
Water Treatment Plant 100 Water Way Utilities Reinforced Masonry
Wastewater Treatment 614 E. 5™ Street Utilities Reinforced Masonry
Plant

Pump Station 1 2400 E. 2™ Street Utilities Reinforced Masonry
Pump Station 2 E. 2" and Tennys Utilities Reinforced Masonry
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Pump Station 3 E. 2" & Rose Drive | Utilities Reinforced Masonry

Fire Station #11 150 Military West Public Safety Wood Frame

Fire Station #12 601 Hastings Dr. Public Safety Wood Frame

Police Station 200 E. L Street Public Safety Wood frame brick veneer
City Hall 250 E. L Street Administration Reinforced Masonry
Liberty High School 350 E. K Street Administration Reinforced Masonry
Corporation Yard 2400 E. 2" Street Administration Light Metal Frame

Natural hazard impacts to any of these facilities would limit the city’s ability to respond
and assist the public following a natural hazard.

4.4 Demographics

The city encompasses 15.7 square miles, 12.9 of which are land miles and 2.8 of which
are water miles. This results in an average population density of 1,748 residents per
square mile; however, portions of Benicia, such as downtown, are significantly denser.
According to the U.S. Census 2010-2014 American Community Survey (ACS) 5-year
estimates, Benicia’s total population is 27,450*. Table 4.3 provides selected population
and demographic characteristics for Benicia.

Table 4.3: Demographic Characteristics

Estimate %

Total Population 27,450

Median Age 43

Population < 18 years of age 6,514 24%

Population 19-64 years of age 17,153 62%

Population > 65 years of age 3,783 14%
Workers 16 years and over 13,046 48%
Mean travel time to work 30 min.
Median household income ($) $89,094
Below poverty level 1,510 5%

Source: U.S. Census 2010-2014 ACS

According to ABAG’s 2013 population projections, Benicia’s population will increase at
an average rate of 140 people every year between 2015 and 2023, reaching a total
population of 28,720 people in 2023.

Table 4.4 details selected household characteristics based upon the 2010-2014 ACS.
While a majority of households are occupied by families, a significant portion (25%) of
households are occupied by a single individual. Most residents have access to a vehicle
and telephone; however, Census estimates indicate that hundreds of households in the

4 United States Census Bureau, Census American Community Survey (2010-2014).
http://factfinder.census.gov.
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community lack access to a vehicle and/or telephone, leaving these individuals
potentially at risk in the event of a disaster.
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Table 4.4: Household Characteristics

Estimate %

Households 10,788

Average Household Size 2.40
Family Households 7,379 68%
Non-family Households 3,409 32%
Householder living alone 2,718 25%
Households with children under 18 3,711 34%
No vehicle available 345 3%
No telephone service available 218 2%

Source: U.S. Census 2010-2014 ACS

The vast majority of housing units in Benicia (92%) were built prior to 2000. Benicia’s
residential growth began in the historic downtown and waterfront areas and primarily
expanded over the course of several decades through build-out of the Southampton
neighborhood north of I-780. Table 4.5 provides selected Census information about
Benicia’s housing stock.

Table 4.5: Housing Characteristics

Estimate %

Housing Units 11,432
Owner-Occupied 7,355 64%

Median Value $424,000
Owner-occupied with a mortgage 5,878 80%
Owner-occupied without a mortgage 1,477 20%
Renter-Occupied 3,433 30%
Vacant 644 6%
Structure built 2000 or later 880 8%
Structure built 1970-2000 8,242 72%
Structure built 1940-1970 1,588 14%
Structure built 1939 or earlier 722 6%

Source: U.S. Census 2010-2014 ACS

Today, there are few vacant residential parcels remaining within the City limits;
therefore, future housing development will be in the form of infill on vacant or
underutilized lots or redevelopment of existing sites, including the addition of new
accessory dwellings on single-family lots. As of the most recent analysis (2015), there
are 48 legal accessory dwellings in the city.

4.5 Assets (Services & Facilities)

An important step in developing the LHMP is identification of community assets,
particularly those that are vulnerable due to their physical characteristics or
socioeconomic uses. FEMA defines assets as “the people, structures, facilities and
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systems that have value to the community.” The following asset categories are
defined/described by FEMA:

e People: areas of increased population density, or groups of individuals who may
not be able to comfortably or safely access standard resources offered in
emergencies (e.g., children, the elderly, people with disabilities, non-English
speakers, those who are medically or chemically dependent). This asset
category includes facilities that provide support services for these populations
(e.g., hospitals, dependent care facilities, oxygen delivery, accessible
transportation).

e Economy: these assets may be described in terms of direct losses (such as
damage to a building) or indirect losses (such as loss of employment). This
asset category may include primary economic sectors (e.g., manufacturing) as
well as major employers and commercial centers that support the community.

e Built Environment: is inclusive of existing buildings, infrastructure, critical
facilities, and cultural resources. Buildings may be vulnerable assets due to
location, age, construction type, conditions or use. Infrastructure is inclusive of
transportation, utilities, and communication systems. Critical facilities are those
structures and institutions necessary for the community’s response to and
recovery from emergencies. Cultural resources are those historic or cultural
assets that are unique or irreplaceable.

e Natural Environment: refers to natural and environmental resources that are
essential to the community identity and local economy, as well as critical habitat
areas and those areas that provide “ecosystem services” (for example, wetlands
help to absorb flood waters).

The following assets were identified through development of the draft Vulnerability
Assessment + Adaptation Plan (2016) and further refined through community
consultation in development of LHMP.

5 United States Department of Homeland Security, Federal Emergency Management Agency. Local
Mitigation Planning Handbook, 2013. http://www.fema.gov/media-library-data/20130726-1910-25045-
9160/fema_local_mitigation_handbook.pdf
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Table 4.6: Vulnerable Assets

Category Assets

Natural Hazard Risk

People Rancho Benicia Mobile Home Park

Ground Shaking, Liquefaction,
Flood

Portside Village Townhomes

Ground Shaking, Liquefaction,
Flood

Benicia Marina live-aboards

Ground Shaking, Flood

Casa de Vilarrasa | Senior Housing (383 East |
St.)

Ground Shaking

Casa de Vilarrasa Il Senior Housing (921 E. 4%
St.)

Ground Shaking

Senior Center (1201 E. 2" Street)

Ground Shaking

Youth Center (150 E. K Street)

Ground Shaking

SolTrans Dial-A Ride

Indirect service risk

Economy Downtown Commercial Areas

Ground Shaking, Flood (lower
First Street)

Benicia Industrial Park

Ground Shaking, Liquefaction,
Flood, Wildland-Urban Interface

Port of Benicia

Ground Shaking, Liquefaction,
Tsunami, Flood, Wildland-Urban
Interface

Southern Pacific Railroad

Ground Shaking, Liquefaction,
Flood,

Built Buildings

Environment Benicia Community Center (370 E. L St.)

Ground Shaking

Unreinforced Masonry Buildings, Soft Story
Buildings, Tilt-Up Buildings

Ground Shaking

Buildings in FEMA Flood Hazard Zones

Flood

Infrastructure

Industrial Way

Ground Shaking, Liquefaction,
Flood

Bayshore Road adjacent to AMPORTS

Ground Shaking, Liquefaction,
Flood, Wildland-Urban Interface

East 2" Street / East B Street

Ground Shaking, Liquefaction,
Flood

East 5" Street

Ground Shaking

Stormwater outfalls at East 2" Street and East 5™
Street

Ground Shaking, Liquefaction

PG&E Infrastructure*

Not assessed for single site

Critical Facilities

Water Treatment Plant

Ground Shaking, Wildland-Urban
Interface

Wastewater Treatment Plant

Ground Shaking, Liquefaction,
Flood

Fire Stations

Ground Shaking, Wildland-Urban
Interface

Police Station

Ground Shaking

City Hall

Ground Shaking

Liberty High School/School District Offices

Ground Shaking

Public Safety Radio System (200 East L Street)
and repeaters throughout community

Ground Shaking
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Built
Environment

Corporation Yard

Ground Shaking, Wildland-Urban
Interface

Pump Station 1 (2400 E. 2" Street)

Ground Shaking, Wildland-Urban
Interface

Pump Station 2 (E. 2™ and Tennys)

Ground Shaking, Wildland-Urban
Interface

Pump Station 3 (E. 2™ & Rose Drive)

Ground Shaking, Wildland-Urban
Interface

Cultural Resources

Benicia Public Library (150 E. L Street)

Ground Shaking

Downtown Historic District

Ground Shaking

Arsenal Historic District

Ground Shaking, Liquefaction,
Flood, Wildland-Urban Interface

Benicia State Capitol — Historic

Ground Shaking

Southern Pacific Depot (90 First Street) — Historic

Ground Shaking, Liguefaction

Camel Barn Museum (2060 Camel Road) —
Historic

Ground Shaking, Wildland-Urban
Interface

Clocktower — Historic

Ground Shaking, Wildland-Urban
Interface

Commandant’s House — Historic

Ground Shaking, Wildland-Urban
Interface

Crooks Mansion (285 W. G Street) — Historic

Ground Shaking, Wildland-Urban
Interface

Fischer-Hanlon House (135 W. G Street) —
Historic

Ground Shaking

Masonic Hall (106 W. J Street) — Historic

Ground Shaking

Von Pfister General Store (waterfront b/t C and D
Streets) — Historic

Ground Shaking, Flood

Point Benicia Pier

Ground Shaking, Liquefaction,
Flood

Benicia Community Park

Ground Shaking, Wildland-Urban
Interface

Matthew Turner Park (12™ Street)

Ground Shaking, Wildland-Urban
Interface

Fitzgerald Field

Ground Shaking, Liguefaction

Natural
Environment

34

Benicia State Recreation Area

Ground Shaking, Liquefaction,
Tsunami, Flood

Shoreline marsh areas along Benicia Industrial
Park and Benicia Marina

Ground Shaking, Liquefaction,
Flood

Waterfront Trail and street end parks (W. 2™ to
First)

Ground Shaking, Liquefaction,
Flood

Marina Green and Bay Trail / Ridge Trail

Ground Shaking, Liquefaction,
Flood

First Street Green (Waterfront Park)

Ground Shaking, Liquefaction,
Flood

Trail near Sulphur Springs

Ground Shaking, Flood, Wildland-
Urban Interface

Sulphur Springs Creek

Ground Shaking, Liquefaction,
Flood

Rollye Wiskerson Trail and Bay Area Ridge Trail

Ground Shaking, Wildland-Urban
Interface

City of Benicia

2017 Local Hazard Mitigation Plan




Natural Lake Herman & Lake Herman Regional Park Ground Shaking, Wildland-Urban
Environment Interface

* PG&E representatives are aware that climate change poses risks to their infrastructure and are internally conducting
vulnerability assessments.

4.6 Past Disasters

Understanding the history of previous hazard events helps to estimate the likelihood
and potential impact of future events. The information gathered here is based upon
available documentation.

Between 1950 (when consistent recordkeeping began) and 2015, the Bay Area was
affected by disasters including floods, earthquakes, energy shortages, and disease®. In
this timeframe Solano County was affected by 25 state or federally-declared disasters.
Similar to the State and Federal Governments, the City of Benicia may declare a state
of emergency. Since 2000, the City of Benicia has declared 1 local emergency (repairs
to City Hall resulting from storms in 2002-2003). In 2006, the Emergency Operations
Center was operated due to localized flooding in the low-lying areas near downtown,
though a local emergency was not declared. In 2014, the City’s Cordelia Water
Transmission Pipeline was damaged during the West Napa Earthquake and repaired at
a cost of $105,000.

The history of state and federally-declared emergencies is summarized below.

Table 4.7: Past Disasters

Event Description Year Extent
Drought Statewide drought, beginning in 2013, that remains 2014 Statewide
ongoing at the time of this plan. The Governor’s office
established mandatory water reductions. Estimate of
total damages unavailable.

West Napa | Magnitude 6.0 earthquake, south of Napa on the West 2014 Napa and Solano

Earthquake | Napa Fault. Total damage is estimated at over $300 Counties
million. 1 person killed; 200 injured.
Swine Flu Global outbreak of HIN1 influenza virus resulting in 2009 Statewide

closure of Bay Area schools.
Drought Three-year drought resulting in over $300 million in ag. 2009 Statewide
Revenue loss; up to $3 billion in accumulated economic

loss.
Oil Spill 53,500 gallons of heavy oil spilled into San Francisco 2007 Bay Area incl.
Bay after container ship struck Oakland Bay Bridge Solano County
Storms Roadway damage resulted from storms. 2006 Northern California,
incl. Solano County
Winter Severe storms, flooding, mudslides, landslides resulting | 2005- | Bay Area incl.
Storms in appx. $100 million damage, two deaths from falling 2006 | Solano County

trees, damage to businesses and homes.

6 2010 Multi-Jurisdictional Local Hazard Mitigation Plan, Appendix D; FEMA website
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West Napa | Earthquake in Napa resulting in 41 injuries and appx. 2000 Napa, Solano,
Earthquake | $15-70 million in damages. Sonoma, Contra
Costa Counties
El Nino Severe flooding, landslides, flash floods. More than 1998 Most areas of the
11,000 evacuated, 17 deaths state, incl. Solano
County
Floods Over 300 square miles of flooding and 120,000 people 1996- | Central & Northern
evacuated, 2,000 businesses damaged or destroyed. 8 1997 California including
casualties and $1.8 billion damages. Solano County
Winter Severe storms, flooding, landslides, mud flows. Small 1995 Most areas of the
Storms stream flooding. Total damages of $741.4 million, 11 state, incl. Solano
deaths. County
Freeze Cold conditions resulted in freeze throughout the state 1990 Most areas of the
affecting public buildings, utilities, agriculture. state, incl. Solano
Joblessness and hunger among farm workers. 5,400 County
homes affected. Total damages $856,329,675
Loma Magnitude 7.1 earthquake. 23,408 homes and 3,530 1989 | Bay Area incl.
Prieta businesses damaged; 1,018 homes and 366 businesses Solano County
Earthquake | destroyed. Severe damage to infrastructure. 63
fatalities, 3,757 injuries, total damage of $5.9 billion.
Fires — No casualties, total damage of $31,247,534; 234 homes | 1988 Shasta, Solano,
49er, destroyed, 41 homes damaged, 29 businesses Yuba, Nevada
Miller, Fern | destroyed counties
Winter Rains, winds, flooding and mud slides. 13 deaths, 67 1986 | Northern California,
Storms injuries, total damage of $407,538,904 (public and incl. Solano County
private) including 1,382 homes and 185 businesses
destroyed.
Winter Heavy rains, high winds, flooding, levee breaks. Total 1982- | Most areas of the
Storms damage of $523,617,032 inclusive of public, private and 1983 | state, incl. Solano
agricultural improvements. County
Winter Heavy winds, rain, flooding, mud slides. Damage to 1982 Northern and
Storms public and private facilities including 256 homes and 41 Central California
businesses destroyed. Total damage appx. $273,850. 33 coastal counties,
deaths, 481 injuries. incl. Solano County
Storms Rain, winds, mud slides, flooding. Total damage to 1980 Stanislaus,
public, private and agricultural improvements total Monterey, Solano,
$316,640,817. Santa Cruz
counties
Gasoline OAPEC embargo on U.S. resulting in gasoline shortage. | 1979 Statewide
Shortage
Drought 1976 and 1977 were two of driest years in CA history, 1976- | Northern and
particularly in northern two-thirds of the state. Total 1977 Central California,
damage $2,664,000,000. incl. Solano County
Gasoline OAPEC embargo on U.S. resulting in gasoline shortage. | 1974 | Most urbanized
Shortage areas of the state,
incl. Solano County
Winter Winter storms resulted in total damages of $300 million, 1969 Most areas of the
Storms 47 deaths and 161 injuries state, incl. Solano
County
Fires Widespread fires over 113,766 acres resulted in 1965 Marin, Napa,
destruction of 41 buildings. Damage cost estimate not Placer, Solano,
available. Sonoma Counties
Floods Statewide floods in December resulted in 74 deaths and | 1950 Statewide

approximately $200 million in damages.
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Floods Statewide floods in November resulted in 9 deaths and 1950 Statewide
total damages of $32,183,000.
Sources: Bay Area Multi-Jurisdictional Local Hazard Mitigation Plan 2010 Update, Appendix D; FEMA Disaster Declarations
http://www.fema.gov/disasters

4.7 New and Planned Development

The City of Benicia is a built-out community, meaning that there is very little opportunity
for new development in new areas, limiting development to infill within the existing City
footprint. Following the Great Recession of 2007-2009, there has been very little new or
infill development. Table 4.8 summarizes approved development proposals over the
past 5 years, from 2011-2016.

Table 4.8: New and Planned Development

Year | Project Description

2014 | Northgate Church Expansion Construction of major addition to Northgate Church
north of Lake Herman Road, area prone to fire hazard.

2014 | 1035 West K Street Subdivision Subdivision of land for four infill single-family lots

2015 | 10" and L Subdivision Subdivision of land for five infill single-family lots

2016 | 6100 Goodyear Road Tentative Parcel Map for vacant land in Industrial Park

The Northgate Church expansion did take place in an area prone to fire hazard,;
however, through environmental review of the church campus several mitigations were
applied to address fire hazard, emergency response, and water supply. No
modifications to this plan were required in order to address the Northgate site. Any
project will be evaluated pursuant to CEQA and development of a Specific Plan, and
site-appropriate mitigations will be developed at that time

Presently, there is an application under consideration for transport of crude oil by rail to
the Valero refinery, located east of East Second Street in the Industrial Park. The
refinery is in an area subject to earthquake hazards. Valero maintains its own hazard
planning and on-site fire department; additionally, this project is being evaluated with
respect to the natural environment. No additional mitigations were developed for the
Local Hazard Mitigation Plan with respect to the Valero Refinery’s operations or
deliveries.

A conceptual application has been received and preliminary public comments have
been provided for development of a 527-acre site at the north end of the city (southwest
corner of Lake Herman Road and East Second Street) with a mix of residential,
commercial and industrial uses. Development of the site as proposed in concept would
require an amendment to Benicia’s General Plan and Zoning Map. Due to its proximity
to open space north of Lake Herman Road, the area is subject to fire hazard. Like all of
Benicia, it is also subject to ground shaking in the event of a strong earthquake,
particularly along the Concord-Green Valley Fault. The applicant has not provided
adequate detail at this time to determine the specific nature of hazards; however, the
City of Benicia
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project will be evaluated pursuant to CEQA and development of a Specific Plan, and
site-appropriate mitigations will be developed at that time. No additional mitigations
were developed for the Local Hazard Mitigation Plan with respect to this conceptual
application for site development.
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5. Hazard Identification, Analysis, Assessment

ABAG has prepared an analysis of the significant natural hazards that impact the
people, built environment, economy and society of the San Francisco Bay Area in its
2015 Report, Bay Area Risk Landscape. Following an introduction to the regional
hazard risks, Benicia’s local risk is further described in this section.

From Risk Landscape:

In the Bay Area, earthquakes are the hazards that have the highest combined
likelihood to cause extensive, multi-jurisdictional damage. All of the Bay Area is
exposed to earthquake hazard, and impacts can cause region-wide disruptions.
Disruptive earthquakes also have high likelihood of occurring at any given time.
With the combined likelihood and extent of earthquakes, much of the focus of this
chapter is on earthquake hazards.

Flooding, while less extensive in its impacts, is another major hazard that the Bay
Area is exposed to, both along the bay and ocean shorelines and inland from rivers
and streams. Localized flooding due to severe storms is fairly common, occurring,
on average, once every other year. Temporary flooding and permanent inundation
are also highly likely to become more extensive and severe in the future due to
climate change. Flooding can cause significant impacts not just to the building stock
but to sensitive infrastructure assets, so even localized flooding can affect the entire
region.

Other hazards may be less widespread or less frequent in the Bay Area, but can still
cause significant local impacts and have cascading effects on the region. The most
notable is wildfire, as the Oakland Hills Firestorm in 1991 still lives in the region’s
memory. Other hazards the Bay Area faces include landslides, drought, extreme
heat, and dam and levee failure.

An understanding of existing hazards and their potential impacts is critical to the
development of this LHMP. Benicia is exposed to a number of natural hazards with the
potential for varying intensity and impacts. This mitigation plan addresses the following
natural hazards which were identified by ABAG as priority hazards; many are also
addressed in the Benicia General Plan (1999):

Earthquakes
Tsunamis
Landslides
Floods

Fire

Drought
Extreme Heat
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The hazard identification, analysis and assessment includes a description of the type,
location and extent of the natural hazards that can affect Benicia. This assessment
includes the following:

e Location: the geographic areas that are expected to be affected by the hazard
(shown on maps for each hazard type). In some cases, all of Benicia is
susceptible to a particular hazard type, such as drought.

e Extent: the strength or magnitude of the hazard. This describes the
characteristics of the hazard and can be described in a narrative manner,
through standard measurements or depicted on a map.

e Previous occurrences: understanding the history of previous hazards helps to
estimate the likelihood of future events and predict potential impacts. Where
available, a description of previous occurrences will include the extent and
impacts of such events, such as fatalities and injuries, building and infrastructure
damages, and loss of services.

e Probability of future events: the likelihood of the hazard occurring in the future.
Probability can be described using historical frequencies, general descriptions or
seasonal characteristics.

The best available technical methods were used to assess hazard risk and potential
impacts to the city. Benicia does not maintain a GIS database, therefore specific
information about parcel and building characteristics was not available for the analysis.
Information available from ABAG, including the Bay Area Risk Landscape (2015) and
online mapping information from state agencies, was heavily referenced for
development of this LHMP.

5.1 Hazard Characterization & Risk Assessment

5.1.1 Earthquake

Earthquakes happen when tectonic plates beneath the Earth’s surface slip past each
other along a fault’. Faults are the connection point where two tectonic plates align. The
movement of tectonic plates is a regular and ongoing event; however, the friction
caused by jagged edges of tectonic plates slipping against one another causes
earthquakes, the sudden and rapid shaking of the ground®. The location on the earth’s
surface directly above plate movement is referred to as the “epicenter.” The energy
released by an earthquake travels in seismic waves from the epicenter. The waves
shake buildings, structures and the earth and can be measured using a seismograph.®

7 U.S. Geological Service “The Science of Earthquakes”
http://earthquake.usgs.gov/learn/kids/eqscience.php
8 Ibid
9 Ibid
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The magnitude of an earthquake can vary from one to the next depending on factors
such as the length of the fault and the ease with which the tectonic plates slip past one
another. Magnitude is measured using a seismograph and is typically expressed using
the Richter Scale or the moment magnitude scale. The scale reflects the amplitude of
seismic waves and increases logarithmically by factors of 10 along the scale. In other
words, an earthquake with a magnitude of 5.0 has shaking amplitude approximately 10
times greater than one that measures 4.0. Major earthquakes can be preceded by
foreshocks, smaller earthquakes that result from tectonic plate slippage along the fault
line, and similarly are often followed by aftershocks, which can continue for months to
years after a major earthquake.®

Earthquake intensity is measured as the strength of shaking produced by the
earthquake at a certain location. Intensity is determined from effects on people, human
structures, and the natural environment.

Major faults cross through all nine Bay Area counties. Every point within the Bay Area
is within 30 miles of an active fault, and 97 of the 101 cities in the Bay Area are within
ten miles of an active fault.! Figure 5.1 shows the location of active faults in the Bay
Area that are mapped by the State of California under the Alquist-Priolo Act. In the Bay
Area, scientists are most concerned about the San Andreas and Hayward faults, which
are the most likely to produce large, regionally damaging earthquakes. Benicia is
located closest to the West Napa and Concord/Southern Green Valley faults.

0 U.S. Geological Service “The Science of Earthquakes”
http://earthquake.usgs.gov/learn/kids/eqscience.php
" ABAG Risk Landscape, 2015
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Figur

e 5.1: Alquist-Priolo Fault Zones
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The Benicia General Plan identifies the most significant geologic hazards as those
associated with landslides, debris flows and ground shaking during earthquakes. The
principal faults in Benicia’s vicinity are capable of generating large earthquakes that
could produce strong to violent ground shaking in Benicia. In the event of an
earthquake, seismic risk to a structure will depend on the characteristics of the
earthquake, the distance to the earthquake epicenter, the subsurface conditions
underlying the structure and its immediate vicinity, and the characteristics of the
structure.

Historic Occurrences
Bay Area Risk Landscape provides the following synopsis of historic earthquake
occurrences in the Bay Area:

The Bay Area has experienced significant, well-documented earthquakes. In 1868,
a significant earthquake occurred on the Hayward fault with an estimated magnitude

of 6.8-7.0. The fault ruptured the surface of the earth for more than 20 miles and
significant damage was experienced in Hayward and throughout Alameda County,
and as far away as San Francisco, Santa Rosa, and Santa Cruz. The M7.8 1906

earthquake on the San Andreas Fault, centered just off the coast of San Francisco,
devastated San Francisco and caused extensive damage in Oakland, San Jose, and

Santa Rosa. More recently, the M6.9 1989 Loma Prieta earthquake caused severe

damage in Santa Cruz and the surrounding mountains, where it was centered, as
well as fatal damage 50 miles away in Oakland and San Francisco. Moderate

earthquakes are much more common in the Bay Area; twenty-two have occurred in

the last 178 years, averaging every eight years.

In 2000 and 2014, earthquakes along the West Napa Fault were felt in Napa, Solano

and Contra Costa Counties with damage estimated at $15-70 million in 2000 and $300

million to $1 billion in 2014. The 2014 Napa Earthquake had a magnitude of 6.0 and

resulted in 1 death and approximately 200 injuries in the affected region. In Benicia, one

building was damaged as well as various infrastructure including the 24” Cordelia
Transmission Main which provides raw water supply to Benicia. The total cost of the
transmission main repair was approximately $105,000.
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Table 5.1: Past Earthquake Events in Benicia

366 businesses destroyed. Severe damage to
infrastructure. 63 fatalities, 3,757 injuries, total
damage of $5.9 billion.

Event Description Year Extent
Napa Earthquake | Magnitude 6.0 earthquake, south of Napa on the | 2014 Napa and Solano
West Napa Fault. Total damage is estimated at Counties
$300 million to $1 billion. 1 person killed; 200
injured.
Napa Earthquake | Earthquake in Napa resulting in 41 injuries and 2000 Napa, Solano,
appx. $15-70 million in damages. Sonoma, Contra
Costa Counties
Loma Prieta Magnitude 7.1 earthquake. 23,408 homes and 1989 Bay Area incl.
Earthquake 3,530 businesses damaged; 1,018 homes and Solano County

Sources: Bay Area Multi-Jurisdictional Local Hazard Mitigation Plan 2010 Update, Appendix D; FEMA Disaster Declarations
http://www.fema.gov/disasters

Probability of Future Earthquakes
Earthquakes are regular events in the Bay Area, and future earthquakes are certain to
occur. Figure 5.2 below, produced by the Southern California Earthquake Data Center
at the California Institute of Technology, shows earthquake activity for the week
preceding February 1, 2016. Of the 234 events recorded, most were “micro
earthquakes” below magnitude 2.0. Ten events exceeded magnitude 2.0, and none
exceeded magnitude 3.0. These low intensity earthquakes are typically not perceptible
to people and are unlikely to cause damage to life or property.
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Figure 5.2: Greater Bay Area Earthquake Activity 1/25 to 2/1/2016
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While powerful earthquakes such as the 1906 earthquake or 1989 Loma Prieta
earthquake are rare, the United States Geological Survey (USGS) estimates that there

is a 72% chance of one or more earthquakes of at least 6.7 magnitude in the next 30
years in the Bay Area.’?

In March 2015, the USGS released the Third Uniform California Earthquake Rupture
Forecast, which estimates the future probability of large earthquakes'3. The report
includes an assessment of the likelihood of each fault segment producing M6.7, M7.0

and M8.0 and greater earthquakes. Table 5.2 summarizes the probabilities of future
earthquakes in California.

12 Field, E.H., and 2014 Working Group on California Earthquake Probabilities (2015). UCERF3: A new

earthquake forecast for California’s complex fault system: U.S. Geological Survey 2015-3009.
'3 Ibid
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Table 5.2: Likelihood of earthquake > M6.7 over the next 30 years

Earthquake Fault Probability’
San Andreas (Mendocino Coast to San Benito County) 33%
Hayward 28%
Calaveras 24%
Hunting Creek, Berryessa, Green Valley, Concord 24%
Maacama 23%
Rodgers Creek 15%
San Gregorio 5%
Greenville 6%
Mt. Diablo 3%
West Napa 2%

Source: Third Uniform California Earthquake Rupture Forecast, 2015

The probabilities in Table 5.2 above suggest that current Benicia residents are likely to
experience a severe earthquake during their lifetime. To provide a historical context,
the 1994 Northridge earthquake, which occurred in the north-central San Fernando
Valley region of Los Angeles and resulted in an economic loss of more than $20 billion,
was a magnitude 6.7 earthquake.'* This strength of earthquake in the Bay Area would
produce strong shaking and ground failure throughout the region, causing significant
damage in nearly every Bay Area city and county.

Ground Shaking

The most significant physical characteristic of a major earthquake is ground shaking,
which is caused by the vibrations or waves generated by tectonic plates as they slide
past one another. During an earthquake, the ground can shake for a few seconds or up
to a minute or more.

The strength and duration of ground shaking is affected by many factors, including the
types of soils underlying a city, and the distance, size, depth, and direction of the fault
rupture that caused the quake. The strongest shaking is typically close to the fault
where the earthquake occurs.™

Weak soils, such as bay mud and fill along the waterfront, may experience strong
shaking in earthquakes, even from distant quakes. According to the USGS, as seismic
waves pass from rock to soil, they slow down but get bigger. Hence a soft, loose soil

4 Pacific Earthquake Engineering Research Center: Northridge Earthquake
http://nisee.berkeley.edu/northridge/

5 United States Geological Survey (2007). Putting Down Roots in Earthquake Country: Your Handbook
for the San Francisco Bay Region. General Information Product 15. http://pubs.usgs.gov/gip/2005/15/gip-
15.pdf
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may shake more intensely than hard rock at the same distance from the same
earthquake.

Bay Area Risk Landscape provides the following description:

Larger magnitude earthquakes generally cause a larger area of ground to shake,
and to shake more intensely. As a result, one principal factor in determining
anticipated levels of shaking hazard in any given location is the magnitude of
expected earthquakes. The intensity of ground shaking felt in one area versus
another, however, is based on the magnitude and other factors including distance to
the fault; direction of rupture; and, the type of geologic materials at the site. For
example, softer soils tend to amplify ground shaking, while more dense materials
limit ground shaking impacts at the site surface.

Ground shaking is commonly characterized using the Modified Mercalli Intensity
(MMI) scale, which illustrates the intensity of ground shaking at a particular location
by considering the effects on people, objects, and buildings. The MMI scale
describes shaking intensity on a scale of 1-12. MMI values less than 5 don’t typically
cause significant damage; MMI values greater than 10 have not been recorded.

As described, there are a number of different faults that contribute to the seismic
hazard in the Bay Area. ABAG and the USGS worked collaboratively to characterize
which fault contributes most to an areas seismic hazard.
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Table 5.3 MMI Intensity Table

Intensity | Building Contents | Masonry Buildings 'llnrt;lrtr::aBrLlilllzix\;OSOd- ;f‘azmsgcérximi?\cé:-

MMI 6 Some things Some walls and Some drywall Some chimneys are
thrown from parapets of poorly cracks. damaged, some
shelves, pictures constructed drywall cracks. Some
shifted, water buildings crack. slab foundations,
thrown from pools. patios, and garage

floors slightly crack.

MMI 7 Many things thrown | Poorly constructed Plaster cracks, Many chimneys are
from walls and buildings are particularly at inside | broken and some
shelves. Furniture damaged and some | corners of buildings. | collapse, damaging
is shifted. well-constructed Some soft-story roofs, interiors, and

buildings crack. buildings strain at porches. Weak
Cornices and the first floor level. foundations can be
unbraced parapets Some partitions damaged.

fall. deform.

MMI 8 Nearly everything Poorly constructed Soft-story buildings Houses shift if they
thrown down from buildings suffer are displaced out of | are not bolted to the
shelves, cabinets, partial or full plumb and partially foundation, or are
and walls. Furniture | collapse. Some well- | collapse. Loose displaced and
overturned. constructed partition walls are partially collapse if

buildings are damaged and may cripple walls are not

damaged. fail. Some pipes braced. Structural

Unreinforced walls break. elements such as

fall. beams, joists, and
foundations are
damaged. Some
pipes break.

MMI 9 Only very well Poorly constructed Soft-story buildings Poorly constructed
anchored contents | buildings collapse. partially or buildings are heavily
remain in place. Well-constructed completely collapse. | damaged, some

buildings are heavily | Some well- partially collapse.
damaged. constructed Some well-
Retrofitted buildings | buildings are constructed buildings
damaged. damaged. are damaged.

MMI 10 Only very well Retrofitted buildings | Many well- Well-constructed
anchored contents | are heavily constructed buildings are
remain in place. damaged, and some | buildings are damaged.

partially collapse. damaged

Source: ABAG,

2013 Modified Mercalli Intensity Scale; ABAG Risk Landscape, 2015

ABAG has prepared scenario maps to depict shaking intensity in the Bay Area for
various faults, based upon plausible earthquake scenarios with a given magnitude on
each individual fault. The maps depict possible levels of ground shaking based upon
the earthquake magnitude, rupture location and direction, and soil conditions. Shaking
scenarios for earthquakes along the San Andreas and Hayward faults (two faults with
greatest damage and rupture potential within the Bay Area) as well as the Concord-
Green Valley and West Napa faults (two faults located closes to Benicia) are shown in
Table 5.4 and Figure 5.3 below.
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Table 5.4: Shaking Scenarios in Benicia

Fault / Magnitude

Strong Shaking (MMI 7)

Very Strong/Violent Shaking
(MMI 8-10)

San Andreas
7.9

Most areas south of I-780; Industrial
Park; Benicia State Park.

Downtown south of E Street;
downtown condominiums (Harbor
Walk, Benicia Marina, Portside Village,
Marina Condos); Wastewater
Treatment Plan, Benicia Arsenal and
Port, Industrial Park along Industrial
Way and vicinity of Stone Road/Park
Road; shoreline open space

Hayward
7.0

Benicia Arsenal south of I-780;
Industrial Park east of 1-680; residential
and schools south of [-780; Robert
Semple School and residential east of
East Second Street.

Downtown south of F Street; Rancho
Benicia and downtown condominiums
(Harbor Walk, Benicia Marina, Portside
Village, Marina Condos); portions of
residential east of East 3™ Street and
extending north to Military East;
Wastewater Treatment Plan, Benicia
Arsenal and Port, Industrial Park along
Industrial Way and vicinity of Stone
Road/Park Road; shoreline open
space

Concord-Green
Valley 6.8

All areas of Benicia not subject to very
strong/violent shaking (Southampton
and northernmost open space areas).

Downtown; most areas south of
Military East and West; Solano Square
commercial; residential and schools
north of Military West and residential
west of West 5" up to I-780 (portions
of West Manor, Carquinez Square,
Hamann Hills and Bayview
subdivisions); residential east of E.
Second Street extending north toward
1-680 (portions of Francesca Terrace
and Casa Hills subdivisions); Benicia
Arsenal and Port; Industrial Park;
shoreline open space.

West Napa
6.7

Downtown; all areas south of Military
East and West; residential west of
West 7" Street extending northward
into portions of Southampton;
residential north of I-780 and east of
East 5" Street; Benicia Arsenal and
Port; Industrial Park; shoreline open
space.

Benicia State Park
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Figure 5.3: Shaking Scenarios
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As the ABAG analysis shows, Benicia’s greatest community-wide risk for strong to
violent shaking would be associated with a large earthquake along the Concord-Green
Valley fault. The likelihood of this type of event in the next 30 years is approximately
24% based upon USGS data. A magnitude 6.8 earthquake on the Concord-Green
Valley Fault would subject about 1/3 of the community (3,491 parcels) to very strong or
violent shaking (MMI 8-9) and 2/3 of the community (7,829 parcels) to strong shaking
(MMI 7). Generally, the areas at risk for very strong or violent shaking are those with the
oldest structural age and historic value, highest residential density, and greatest
economic impact (Downtown commercial and residential areas, Arsenal, most areas of
the Benicia Industrial Park).

Areas of Benicia that are most susceptible to amplification during ground shaking are
underlain by soft sediments such as bay mud. In several areas along the Benicia
waterfront, fill and buildings have been placed over bay mud. These areas are likely to
experience substantially stronger ground shaking than areas underlain by bedrock.
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Figure 5.4: Benicia Shaking in Concord-Green Valley Earthquake M6.8
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Although the magnitude 6.0 West Napa earthquake in 2014 resulted in property
damage in the downtown areas of Benicia (one compromised downtown commercial
structure) and damage to a critical water transmission line, the intensity of shaking was
milder than would be expected of comparable events along the San Andreas, Hayward,
or Concord-Green Valley faults.

The State of California is required by the Alquist-Priolo Act of 1972 and the Seismic
Hazards Mapping Act of 1990 to establish and map Seismic Hazard Planning Zones,
depicting areas within the state with the potential to experience ground failure resulting
from liquefaction, surface rupture, or landslide.'® Maps of surface rupture or earthquake-
related hazards are not available for Benicia from the California Geological Survey. The
Benicia General Plan (1999) notes:

The Green Valley fault is the only active fault known in the Planning Area. Fault
rupture is likely to occur along the Green Valley fault as a result of an earthquake
there. The risk of fault rupture elsewhere in the Planning Area is very low,

'6 California Geological Survey Regulatory Maps
http://www.quake.ca.gov/gmaps/WH/regulatorymaps.htm
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Liquefaction hazard is assessed based upon up-to-date available information from
ABAG and USGS. Landslides associated with rainfall events are discussed further in
the LHMP.

Liquefaction

Liquefaction is a type of ground failure that occurs when soil at or near the ground
surface loses its strength in response to ground shaking. Liquefaction is often followed
by sudden local settling or slope failure. While liquefaction often causes severe damage
to structures, structural collapse is uncommon. Bay Area Risk Landscape provides the
following description:

Soil that is loose, sandy, silty, or saturated with water can result in soil liquefaction if
it is shaken intensely for an extended period. When ground liquefies in an
earthquake, it behaves like a liquid and may sink, spread, or erupt in sand boils.
This can cause pipes to break, roads and airport runways to buckle, and building
foundations to be damaged. Liquefaction can only occur under certain
circumstances:

e Loose Soils The soils must be loose, such as uncompacted or
unconsolidated sand and silt without much clay. This happens most often in
the Bay Area along the Bay shoreline, near creeks or other waterways, on dry
creek beds, and in areas of man-made fill, such as the Marina District in San
Francisco or parts of Alameda.

e Soggy Soils The sand and silt must be soggy and saturated with water due
to a high water table.

e Ground Shaking The ground must be shaken long and hard enough by the
earthquake to trigger liquefaction.

Liquefaction may not necessarily occur even if all three conditions are present.
Additionally, if liquefaction does occur, the ground may not move enough to have
significant impact on the built environment. As with ground shaking, several types of
maps depict liquefaction potential.

The risk of liquefaction can be determined based upon soil types that are prone to
intense shaking. The Benicia General Plan identifies the potential for liquefaction to be
greatest in areas underlain by bay mud or alluvium. Figure 5.5 depicts ABAG’s
assessment of liquefaction potential in Benicia based upon soil maps and USGS
earthquake-scenario maps.
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Figure 5.5: Liquefaction Susceptibility
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Figures 5.6 and 5.7 below show the two areas of Benicia most susceptible to high or
very high liquefaction. In the downtown area, liquefaction potential is greatest along the
shoreline areas east of First Street, including residential condominium communities,
Rancho Benicia mobile home park and the Wastewater Treatment Plant.
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Figure 5.6: Liquefaction Susceptibility in Downtown
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In the Industrial Park, liquefaction susceptibility is greatest along the Suisun Bay and in
the vicinity of Bayshore Road, as well as areas along East Channel Road which
correspond to the Sulphur Springs Creek floodplain.
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Figure 5.7: Liquefaction Susceptibility in Industrial Park
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The Benicia General Plan states that while liquefaction often causes severe damage to
structures, structural collapse is uncommon. It identifies the risk to public safety as
relatively low and notes that structures can be protected from liquefaction through the
use of special foundations.

Building Types Susceptible to Earthquake Damage

The building types in Benicia that are most susceptible to earthquake damage are older
structures (built before 1950), unreinforced masonry buildings (URM’s) and soft-story
buildings.

Older wood-frame structures may experience structural damage as a result of poorly
designed foundations or a lack of structural bonding between the foundation and the
building. Additionally, some wood structures in Benicia lack a building foundation
altogether.

URM’s are those buildings constructed of brick, cinder block, or stone without steel
reinforcement and were common in California in the early 20" century. URM'’s are prone
to collapse during large earthquakes but can be reinforced for seismic safety by the
addition of structural reinforcements.
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Soft-story buildings are multi-story buildings with one or more floors that have openings
(windows, wide doors, etc.) where a shear wall would normally be required for stability.

A typical example of a soft-story building is a building with open parking or commercial

space on the first floor and housing or offices on upper floors. In an earthquake, ground
shaking can cause these structures to sway and sometimes collapse.

“Tilt-up” buildings are typically commercial or industrial buildings. These structures are
constructed of pre-manufactured concrete walls that are delivered to a site, tilted into
vertical positions, and connected to each other and to the roof. Weak connections
between the walls and roofs can result in building collapse during ground shaking if the
walls pull away from the roof. Tilt-up buildings built before the mid 1970’s are of
particular concern.

An inventory of URM’s was completed in the early 1990’s and Chapter 15.60 of the
Benicia Municipal Code establishes a Seismic Hazards Identification Program. The City
does not presently maintain a parcel-based inventory of unreinforced wood-frame
structures, URM'’s, soft-story buildings or tilt-up buildings.

5.1.2 Tsunami & Seiches
The National Oceanic and Atmospheric Administration (NOAA) defines tsunamis as
follows'”:

A tsunami is a series of ocean waves generated by sudden displacements in the
sea floor, landslides, or volcanic activity. In the deep ocean, the tsunami wave may
only be a few inches high. The tsunami wave may come gently ashore or may
increase in height to become a fast moving wall of turbulent water several meters
high.

ABAG's Risk Landscape describes tsunami risk:

Tsunamis can result from off-shore earthquakes within the Bay Area or from distant
events. It is most common for tsunamis to be generated by offshore subduction
faults such as those in Washington, Alaska, Japan, and South America. Tsunami
waves generated at those far-off sites can travel across the ocean and can reach the
California coast with several hours of warning time. Local tsunamis can also be
generated from offshore strike-slip faults. Because of their close proximity, we would
have little warning time. However, the Bay Area faults that pass through portions of
the Pacific coastline or under portions of the Bay are not likely to produce significant
tsunamis because they move side to side, rather than up and down, which is the
displacement needed to create significant tsunamis. They may have slight vertical
displacements, or could cause small underwater landslides, but overall there is a

7 National Oceanic and Atmospheric Administration: Tsunami http://www.tsunami.noaa.gov/
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minimal risk of any significant tsunami occurring in the Bay Area from a local fault.
The greatest risk to the Bay Area is from tsunamis generated by earthquakes
elsewhere in the Pacific.

Seiches are similar to tsunamis, except that they occur within an enclosed body of water
such as a lake or harbor. NOAA defines a seiche as a standing wave oscillating in a
body of water and describes it as follows'8:

Seiches are typically caused when strong winds and rapid changes in atmospheric
pressure push water from one end of a body of water to the other. When the wind
stops, the water rebounds to the other side of the enclosed area. The water then
continues to oscillate back and forth for hours or even days. In a similar fashion,
earthquakes, tsunamis, or severe storm fronts may also cause seiches along ocean
shelves and ocean harbors.

Historic Occurrences

No state or federal emergencies have been declared in Solano County due to tsunamis
or seiches, though high waves have been reported in Half Moon Bay, San Francisco,
Marin County, Sonoma County, Santa Cruz and Crescent City following earthquakes off
the coast of Chile, Japan and Alaska.

In 2011 a tsunami off the coast of Japan, which resulted from a M9.0 earthquake, was
alleged to cause minor damage in Benicia. The Benicia Marina reported that docks
were damaged as a result of wave action.

Probability of Future Tsunami’s and Seiches

Based upon analysis by the USGS and U.S. Department of the Interior in 2013, Benicia
has a low risk of inundation due to tsunami following a M9.1 earthquake off the Alaskan
coast, a scenario that is likely to occur once in a 100-year period®. Areas most likely to
experience inundation (projected at 2 to 7 feet) are those low-lying shoreline areas in
the Benicia State Park, the eastern shoreline adjoining Suisun Bay, and the Port of
Benicia.

'8 National Oceanic and Atmospheric Administration: What is a Seiche?
http://oceanservice.noaa.gov/facts/seiche.html
9 ABAG Risk Landscape, 2015
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Figure 5.8: Scenario Tsunami from M9.1 Alaska Earthquake

™
Ha

~,

\ ~ _
\ S—— 4(4 [ Tsunami for Evacuation Planning

Hazard Map Layer: ABAG Resilience Open Data Page, USGS
Parcels, Buildings and Roads: Solano County GIS

Because tsunami’s and seiches are a hazard of low to minimal risk, they are not a
priority for mitigation strategies in this plan.

5.1.3 Landslides

Landslides can cause damage to buildings, roadways or other facilities located in the
landslide area. The Benicia General Plan characterizes landslides as significant
geologic hazards in the city. Landslides are relatively rare in the developed areas of
Benicia, but have occurred in the hilly, undeveloped areas.

ABAG'’s Risk Landscape describes landslide risk:

In the Bay Area landslides typically occur as a result of either earthquakes
(earthquake-induced landslides), or during heavy and sustained rainfall events. A
given area can be at risk for both earthquake-induced landslides as well as
landslides caused by rain-saturated soils but the variables that contribute to each
landslide risk are different. Typically, an earthquake-induced landslide occurs when
seismic energy at the top of a slope gets concentrated and breaks off shallow
portions of rock. In rainfall-induced landslides, the slide can begin much deeper in
the slope, in very-saturated layers of soil.
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For both types of landslides, there are not currently methods available to estimate
the probabilities of future landslides at a local, or jurisdictional, scale. Steep slopes
and varied types of underlying soils can influence the likelihood of landslides.
Additionally, surface and subsurface drainage patterns also affect landslide hazard,
and vegetation removal can increase landslide likelihood. Future landslides are
most likely to occur within and around the places where they have previously
occurred.?°

Debris flows are fast-moving, highly fluid landslides that originate where hillside swales
filled with unstable colluvium on steep slopes become saturated during a period of very
heavy rainfall. Once the colluvium slides a short distance, the soil loses its structure,
liquefies, and moves rapidly down the swale or ravine, coming to rest in the valley
bottom. 2! Areas of debris flow are located primarily in the hilly region northeast of Lake
Herman.

ABAG Risk Landscape identifies the following conditions that are associated with
landslides.

Winter rain storms can impact hillsides by triggering fast-moving debris flows, or
mudslides, and other slower-moving landslides. In general, landslides are most likely
during periods of higher than average rainfall or EI Nino winter storms. In addition,
the ground must be saturated prior to the onset of a major storm for significant
landsliding to occur. But there is currently no method to estimate the scale of
individual landslides in terms of size or extent based on these maps, or to assign
specific probabilities to these areas in terms of the likelihood of future landslides.
The USGS developed a region-wide rainfall-induced landslide hazard map...that
shows areas where rainfall-induced landslides have occurred in the past, as
landslides are most likely to occur in and around areas where they have previously
occurred.??

In the 1999 Benicia General Plan, the entire city was evaluated for potential landslide.
As noted previously, maps of earthquake-induced landslide risk from the California
Geological Survey are not presently available for Benicia; therefore, only rainfall-

20 United States Geological Survey (1999) Land Subsidence in the United States. Circular 1182 U.S.
Department of the Interior, U.S. Geological Survey
http://pubs.usgs.gov/circ/circ1182/pdf/05SantaClaraValley.pdf

21 Benicia General Plan (1999)

22 san Francisco Bay Landslide Mapping Team (1997) San Francisco Bay Region, California, Landslide
Folio, California, U.S. Department of the Interior, U.S. Geological Survey, Open-File Report 97-745,
http://pubs.usgs.gov/of/1997/0f97-745/
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induced landslides are evaluated in this plan. The hazard information presented in this
LHMP utilizes the best available information available from ABAG’s Resilience Program.

Historic Occurrences
ABAG’s Risk Landscape notes the following historic occurrences of landslides:

Flooding and landslides associated with severe storms have been among the most
common disasters in the Bay Area during the period from 1950 to 2009. Extensive
landslides have occurred in 24 times since 1950, approximately once every three
years.?3

Losses from landslides are typically lower than those from associated flooding.
However, in the El Nino storms of early 1998, USGS documented approximately
$150 million in losses due to approximately 300 landslides of varying sizes that
occurred in the Bay Area and Santa Cruz County.?* The greatest number of
landslides in the region since 1950 occurred in 1982, when a large storm event
preceded by a wet winter triggered over 18,000 landslides in the region, which
resulted in 33 deaths and 481 injuries.?®

Table 5.5: Declared Disasters for Past Landslide Events in Solano County

Event Description Year Extent

Winter Storms | Severe storms, flooding, mudslides, landslides 2005- Bay Area incl.
resulting in appx. $100 million damage, two 2006 Solano County
deaths from falling trees, damage to businesses
and homes.

El Nino Severe flooding, landslides, flash floods. More 1998 Most areas of the
than 11,000 evacuated, 17 deaths state, incl. Solano

County

Winter Storms | Severe storms, flooding, landslides, mud flows. 1995 Most areas of the
Small stream flooding. Total damages of $741.4 state, incl. Solano
million, 11 deaths. County

Winter Storms | Rains, winds, flooding and mud slides. 13 1986 Northern California,
deaths, 67 injuries, total damage of $407,538,904 incl. Solano County
(public and private) including 1,382 homes and
185 businesses destroyed.

Storms Rain, winds, mud slides, flooding. Total damage | 1980 Stanislaus,
to public, private and agricultural improvements Monterey, Solano,
total $316,640,817. Santa Cruz counties

23 Gtate of California Multi-Hazard Mitigation Plan, California Governor’s Office of Emergency Services,
http://hazardmitigation.calema.ca.gov/docs/SHMP_Final_2013.pdf

2 Godt, J.W., ed., (1999) Maps showing locations of damaging landslides caused by El Nifio rainstorms,
winter season 1997-98, San Francisco Bay region, California, Pamphlet to accompany Miscellaneous
Field Studies Maps MF-2325-A-J, http://pubs.usgs.gov/mf/1999/mf-2325/

25 Ellen, S.D., and Wieczorek, G.F., eds., (1998). Landslides, Floods, and Marine Effects of the Storm of
January 3-5, 1982, in the San Francisco Bay Region, California, U.S. Geological Survey Professional
Paper 1434 Version 1.0, http://pubs.usgs.gov/pp/1988/1434/
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Sources: Bay Area Multi-Jurisdictional Local Hazard Mitigation Plan 2010 Update, Appendix D; FEMA Disaster Declarations
http://www.fema.gov/disasters

Based upon available information, landslides have not resulted in deaths or injuries in
the City of Benicia. No estimates are available to indicate whether there have been any
disaster-related losses from landslides in Benicia. Figure 5.9 shows areas of Benicia
where landslides have occurred in the past based upon information compiled by USGS.
The designation “most landslides” refers to mapped landslides and an envelope around
the previous slide area; “few landslides” refers to areas with, at most, scattered small
landslides. This map does not depict evidence of recent movement nor does it identify
landslides that are currently active. Despite that, it remains the best available predictor
of where movement of slides and earth flows might occur in the future.

Figure 5.9: Rainfall-Induced Landslides
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While certain hillside areas in the Southampton neighborhood and open space near
Lake Herman show evidence of past landslide activity, Benicia for the most part remains
an area with a history of few landslides. Figure 5.10 below shows the areas of highest
past landslide activity greater detail.
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Figure 5.10: Southampton Area Rainfall-induced Landslides

T~ 4
~,
~ /

/
\.@ke Herman R¢

1D Ualsie)

vf

Past Landslides

B most landslides

few landslides
n

jguoun
43

F o/ 4y %

X 2
/@fi"‘ %,

‘
% | 2

u
&
19 %818

Hazard Map Layer: ABAG Resilience Open Data Page, USGS
Parcels, Buildings and Roads: Solano County GIS

Probability of Future Occurrences

Landslides can result from earthquakes or rainfall events. While climate change is not
expected to impact seismic risk, it can affect weather patterns including the duration,
intensity or severity of seasonal storms. According to ABAG’s Risk Landscape, higher
intensity rainfall events or extreme wet weather seasons can increase the chance of
rainfall-induced landslides. Additionally, landslide risk can increase when fire or
vegetation removal destabilize hillsides by reducing attenuation of surface water flow
and increasing erosion. Proper vegetation management is essential to reduce wildfire
risk and maintain slope stability in the upland areas of Benicia.

The General Plan notes that risk associated with debris flows can be reduced by
avoiding placement of structures and facilities in debris flow paths or stabilizing debris
flow source areas through retaining walls, regrading, sub-drainage, debris basins, or
diversion of debris away from structures.

5.1.4 Floods
Flooding is the most common natural disaster in the United States. Flooding that causes
damage to land and property in Benicia typically occurs following severe rainstorms
coincident with near-saturated soil conditions or high tides, or both. ABAG Risk
Landscape describes flooding as follows:
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Flooding is a temporary condition that causes the partial or complete inundation of
land that is normally dry. Flooding occurs when streams, rivers, lakes, reservoirs, or
coastal water bodies are abnormally high and overflow into adjacent low-lying areas,
areas at risk of recurring floods known as floodplains.

Coastal flooding is generally associated with Pacific Ocean storms from November
through February when high tides coincide with strong winds both on the outer coast
and within the Bay.

Riverine flooding, also known as overbank flooding, can occur if there is excessive
rainfall especially in conjunction with high tides and strong winds. Riverine
floodplains range from narrow, confined channels in the steep valleys of
mountainous and hilly regions to wide, flat areas in plains and coastal regions. The
potential for flooding of a floodplain is a function of the size and topography of the
contributing watershed, the regional and local climate, and land use characteristics.
Flooding in steep, mountainous areas is usually confined, occurs with less warning
time, and has a short duration. Larger rivers typically have longer, more predictable
flooding sequences and broad floodplains. The lower portion of coastal rivers are
more likely to flood during high tides with backwater conditions that lead to overbank
flooding.

Localized, or nuisance, flooding can occur in areas that typically do not flood during
locally heavy precipitation events, especially if ground water levels are high during
extremely wet seasons or if stormwater storage or conveyance facilities are
inadequate. Localized flooding tends to occur in flat, urbanized areas that are highly
impermeable and can result in inundation of basements, low lying roads, and
parking lots from street drainage.

The vast majority of the Project Area consists of low-lying land without any appreciable
grade. This constrains the natural drainage systems, some of which have been
interrupted by development or eliminated due to Bay fill, and leads to inland back-up of
rainfall runoff.

FEMA maintains flood maps, known as the Flood Insurance Rate Map (FIRM) that
identifies the areas most at risk for flooding. Special Flood Hazard Areas (SFHAs) are
geographic areas that the FEMA has defined according to varying levels of flood risk.
The SFHAs, also referred to as flood zones, are depicted on a community's FIRM. Each
zone reflects the risk of flooding:

Moderate- to low-risk areas are identified on the FIRMs as:
Shaded Zone X. These properties are in moderate- to low-risk areas. The risk is
reduced in these areas but not eliminated.
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Zone X. These properties are in an area of overall lower risk.

High-risk areas are identified on the FIRMs as:

Zones AE, A, AH, AR, A99, or AO. These properties have at least a 26 percent
chance of flooding over the life of a 30-year mortgage.

Zones VE or V. These properties also have at least a 26 percent chance of flooding
over the life of a 30-year mortgage. In addition, these properties face hazards
associated with coastal storm waves and storm surge.

The Federal Emergency Management Agency (FEMA) is currently in the process of
completing the San Francisco Bay Area Coastal Study, which is the most
comprehensive coastal hazard analysis of San Francisco Bay coastal communities to
date. Benicia is a coastal community due to its location adjacent to the Carquinez Strait.
The updated maps, which were presented for public comment in 2015, will become
effective in summer, 2016. While the maps provide improved accuracy about flood risks
based upon past data and modeling for the 1% annual chance of flood (also referred to
as the 100-year flood), they do not project or account for future impacts associated with
climate change and sea level rise. Figure 5.11 depicts flood hazard areas in Benicia as
shown in the 2015 FIRM (will become effective in August, 2016).

Figure 5.11: Benicia Special Flood Hazard Areas
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Excluding submerged parcels in the Carquinez Strait designated Open Water, a total of
463 properties citywide fall partially or entirely within a flood zone. Of these, 175 parcels
are residential; 159 parcels are industrial; 64 parcels are public/semi-public and 20
parcels are commercial. The residential and commercial parcels lie primarily along the
shoreline and downtown, with areas west of First Street designated in SFHA’s that
present risk associated with coastal storm waves, storm surge risk and inundation (V
and VE) and areas east of First Street designated in SFHA's that are at risk for
inundation.

Figure 5.12: Downtown Special Flood Hazard Areas

\ — -—
I’ \\f \_.-”

Legend
FIRM 2015
Il OPEN WATER
Bl VE
A
AE

A0 I
‘X_
Hazard Map Layer: Solano County GIS, FEMA
Parcels, Buildings and Roads: Solano County GIS

Public and semi-public properties include parcels owned for parks and open space
along the shoreline, including the Benicia State Park. Areas within the Benicia Arsenal,
Port of Benicia and Benicia Industrial Park are also designated in SFHA'’s. Flood hazard
areas in the Benicia Industrial Park follow the historic floodplain of Sulphur Springs
Creek inland toward Lake Herman.
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Figure 5.13: Industrial Park Special Flood Hazard Areas
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The factors that contribute to flooding either alone in combination can the affect
frequency and severity of flood events?6:

Coastal Flooding (bay) Riverine Flooding (streams & creeks)

¢ Astronomical tides e Rainfall intensity & duration

e Storm surge e Antecedent moisture conditions

¢ Wind waves e Watershed conditions (steepness of terrain,
soil types, vegetation, development density)

e EIl Nino events e Attenuating features in the watershed
(wetlands, lakes, dams, etc.)

e Seal level rise e Flood control features (levees & flood

control channels)
e Velocity of water flow
e Availability of sediment for transport, erosion
of streambed & banks
National Flood Insurance Program
FEMA maintains the FIRMs and administers the National Flood Insurance Program
(NFIP) in partnership with private insurance companies to offer flood insurance to

26 ABAG Risk Landscape, 2015
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homeowners, renters, and business owners. As a participating agency in the National
Flood Insurance Program, the City of Benicia is responsible for the distribution of public
information and administration of the local Floodplain Ordinance, contained in Chapters
15.40 through 15.48 of the Benicia Municipal Code. Property owners within a SFHA
who hold a mortgage from a federally regulated or insured lender, must carry flood
insurance. According to FEMA, everyone is at risk for flooding; therefore, all property
owners are encouraged to carry flood insurance, even if not required.

Stormwater Management

Stormwater management is an important practice to address water pollution and reduce
flood hazards. Water pollution is caused by water that runs untreated off of streets,
parking lots, sidewalks, rooftops, and construction sites. Pollutants, such as sediment,
oils, chemicals, trash, and other materials, are carried by the rain into the storm sewer
system or directly into waterways. Stormwater is untreated, that is, it does not go to a
wastewater treatment plant.

While water quality is an important consideration for stormwater management,
stormwater management is also essential for flood prevention. Water naturally flows to
streams through runoff from rainfall or snow melt flowing over land or below the ground
surface. Flooding occurs when large volumes of runoff flow quickly into streams and
rivers. The quick flow of runoff can occur as a result of the intensity and duration of
rainfall, topography, geology, soil and vegetation conditions, and hydrologic conditions
from prior storm events.?” Urban development practices, such as removing vegetation
and soil, grading the land, and constructing drainage networks, can also increase runoff
to streams following rainfall. While vegetated surfaces can attenuate and capture water
as it runs downstream, hard impermeable surfaces do not provide this capacity to
capture stormwater run-off. Water flows faster and in greater quantities over
impermeable surfaces, resulting in higher peak flows and increased velocity for
streams. Proper stormwater management practices can help to mitigate flood hazards
by slowing the flow of runoff, capturing some water on-site for infiltration into the soil,
and attenuating water as it flows toward streams.

Soil permeability is a predictor of stormwater runoff. Figure 5.14 below illustrates
hydrologic soils in Benicia. Classifications range from Group A (more infiltrative) to
Group D (less infiltrative). Hydrologic soil conditions can be used to inform both
hydromodification management and complimentary low-impact development (LID) best

27 Konrad, C.P. United States Geological Survey. Effects of Urban Development on Floods. Fact Sheet
076-03 http://pubs.usgs.gov/fs/fs07603/
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management practices (BMPs) as an aide to guide optimum development decisions and
BMP selection.

Figure 5.14: Hydrologic Soils Groups
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AWy

Source: ESRI ArcMap, Bureau of Land Management

The Federal Clean Water Act and the California State Porter-Cologne Water Quality Act
have requirements to protect and enhance water quality in watercourses. On February
5, 2013, the State Water Resources Control Board (SWRCB) adopted the Phase Il
Small Municipal Separate Stormwater Sewer System (MS4) National Pollutant
Discharge Elimination System (NPDES) Permit, Water Quality Order No. 2013-0001-
DWQ, General Permit No. CA S000004 (Phase Il Stormwater Permit). The Phase Il
Stormwater Permit regulates discharges from small MS4s and requires permittees to
implement a stormwater management program. The City of Benicia is named as a
Small MS4 permittee in the Phase Il Stormwater Permit. On May 5, 2015 the City of
Benicia adopted a Stormwater Ordinance that includes the following requirements:

e Expand storm water control measures, includes significant updates to Best
Management Practices (BMPs) for ground disturbing activities, and creates a new
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clause for Best Management Practices for new development, and redevelopment, as

follows:

o0 The development and implementation of Erosion and Sediment Control Plans
are required for all projects requiring a grading permit.
o New development and redevelopment projects must implement post-
construction Best Management Practices to control the volume, rate, and
potential pollutant load of storm water runoff.
¢ New development and redevelopment projects, which create or replace 2,500
square feet of impervious area, must submit and implement a Storm water Control
Plan, which is separate from an Erosion and Sediment Control Plan that identifies
the post-construction BMPs planned to control the volume, rate, and potential
pollutant load of storm water runoff.
e Require the use of appropriate BMPs to reduce pollutants in storm water discharges
to the maximum extent practicable;
e Require operators of construction sites to develop erosion and sediment control

plans and install, implement, and maintain appropriate BMPs; and

e Require applicants for land development and redevelopment to develop stormwater
control plans to reduce storm water pollutant discharges through the construction,
operation and maintenance of source control measures, low impact development
design, site design measures, storm water treatment measures and
hydromodification management measures, and require agreements to ensure the
future operation and maintenance of the practices.

Historic Occurrences
According to ABAG’s Risk Landscape:

Flooding associated with severe storms has been among the most common disaster
in the Bay Area during the period from 1950 to 2015, occurring on average 1.3 times
a year over the past 60 years. Often heavy rainfall brings many areas of localized
flooding, especially in low lying areas of the region. Many other locally significant
floods have occurred during this time period.

Table 5.6: Declared Disasters for Past Flood Events in Solano County

destroyed. 8 casualties and $1.8 billion damages.

Event Description Year Extent

Winter Storms | Severe storms, flooding, mudslides, landslides 2005- Bay Area incl.
resulting in appx. $100 million damage, two 2006 Solano County
deaths from falling trees, damage to businesses
and homes.

El Nino Severe flooding, landslides, flash floods. More 1998 Most areas of the
than 11,000 evacuated, 17 deaths state, incl. Solano

County

Floods Over 300 square miles of flooding and 120,000 1996- Central & Northern

people evacuated, 2,000 businesses damaged or | 1997 California including

Solano County
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Winter Storms | Severe storms, flooding, landslides, mud flows. 1995 Most areas of the
Small stream flooding. Total damages of $741.4 state, incl. Solano
million, 11 deaths. County

Winter Storms | Rains, winds, flooding and mud slides. 13 1986 Northern California,
deaths, 67 injuries, total damage of $407,538,904 incl. Solano County
(public and private) including 1,382 homes and
185 businesses destroyed.

Winter Storms | Heavy rains, high winds, flooding, levee breaks. 1982- Most areas of the
Total damage of $523,617,032 inclusive of public, | 1983 state, incl. Solano
private and agricultural improvements. County

Winter Storms | Heavy winds, rain, flooding, mud slides. Damage | 1982 Northern and
to public and private facilities including 256 Central California
homes and 41 businesses destroyed. Total coastal counties,
damage appx. $273,850. 33 deaths, 481 injuries. incl. Solano County

Storms Rain, winds, mud slides, flooding. Total damage | 1980 Stanislaus,
to public, private and agricultural improvements Monterey, Solano,
total $316,640,817. Santa Cruz counties

Winter Storms | Winter storms resulted in total damages of $300 1969 Most areas of the
million, 47 deaths and 161 injuries state, incl. Solano

County

Floods Statewide floods in December resulted in 74 1950 Statewide
deaths and approximately $200 million in
damages.

Floods Statewide floods in November resulted in 9 1950 Statewide
deaths and total damages of $32,183,000.

Sources: Bay Area Multi-Jurisdictional Local Hazard Mitigation Plan 2010 Update, Appendix D; FEMA Disaster Declarations
http://www.fema.gov/disasters

Pursuant to funding from the California Coastal Conservancy, the City of Benicia, in
partnership with ICF International and Placeworks ,Inc., examined the climate change
related vulnerabilities and risks in Benicia (i.e. changing sea levels and temperature
changes). Past flood occurrences, detailed in the Climate Change Vulnerability Report
Summary (2014) are summarized below?2:

Residential: In 2005, Benicia experienced a 40-year storm event that coupled extreme
high tides with heavy rain. This event led to coastal water overtopping local flood
protection structures, flooding downtown, neighboring residential areas, and other
portions of the City. According to the national weather service, Benicia received 2.11
inches of rainfall in just one day, and a cumulative 3 inches over the next several days.

Regular flooding of residential areas occurs during high tide and storm events,
particularly along East B Street and in the vicinity of East Second and East Fifth Streets.
Residential areas that have historically been impacted by flooding include Portside
Village, properties surrounding the Benicia Marina, the Rancho Benicia mobile home
park, and some homes along the 300 block of East | Street.

28 City of Benicia (2014). Climate Change Vulnerability Report Summary.
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Some residents recall flooding events at Rancho Benicia during extreme tide events
that were severe enough to require evacuation via boat. This issue has somewhat been
mitigated by changes to the City drainage system. During storm events, the City now
diverts water away from Rancho Benicia and over to the Fitzgerald baseball field. This
practice minimizes flooding in streets and residential areas along E 2nd Street and H
Street.

Residential areas east of the downtown provide housing for lower income and elderly
residents who require additional assistance during extreme weather events. The
community center and other shelters remain open during extreme weather events in
order to shelter and care for these residents. There is a low lying family health center at
the end of Military West that susceptible to extreme weather events; however, according
to local emergency personnel, there are no major evacuation facilities (e.g., shelters),
police, fire stations, or safety facilities that currently experience flooding.

Arsenal: The shoreward portion of the Benicia Arsenal is also subject to inundation
during extreme weather events.

Industrial: Portions of the Industrial Park along the Suisun Bay shoreline and Sulphur
Springs Creek are flood prone. During extreme high tide events, water back-up has
been reported onto the 1-680 on and off ramps just inland of the industrial area. Flooding
along Sulfur Springs Creek pours over and affects several transportation assets,
including access to Park Road, Bayshore Road and the Bay Trail.

The Union Pacific rail lines that parallel Suisun Bay act to both reduce and exacerbate
flooding issues in Benicia. The lines provide a defense against coastal flooding since
the tracks are elevated; however, they occasionally overtop. When there is inland
flooding due to precipitation that collects in Sulfur Springs Creek, the UP tracks and
vegetation growth within their right of way limits drainage. This causes longer duration
flood events.

Repetitive Loss Properties

Through the LHMP, Benicia is required to document “repetitive loss properties” and
address these structures. A repetitive loss property is a NFIP insured structure that has
had at least two paid flood losses of more than $1,000 each in any 10-year period since
1978. At the time of this LHMP, there are no repetitive loss structures within the City of
Benicia, as defined by FEMA. However, certain properties in Benicia have been known
to flood due to other factors.

Though these properties are not designated within a Special Flood Hazard Area, they
are eligible for flood insurance through the NFIP and, as participants in the NFIP they
may also qualify for flood mitigation grants administered by FEMA.
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Probability of Future Flooding

Future flood events are expected to occur. The FIRM maps show flood risk by location
based upon past data and can be used to predict the likelihood (% chance) of future
flooding. Sea level rise will increase likelihood of major flood events due to higher water
levels.?® While the City can and does take action now to prepare for anticipated flood
events, climate change will alter future weather patterns, including rainfall intensity and
duration, in ways that scientists are working to predict.

Sea Level Rise

The Climate Change Vulnerability Assessment Report Summary (2014) details
expected sea level rise in Benicia by the end of the century. The findings of this report
are excerpted below3°:

Sea levels have risen in the past and are projected to rise at an accelerated rate due
to climate change. For Benicia and other coastal communities, without intervention,
this will lead to flooding of critical structures, infrastructure, and natural habitats.

For this project, the ICF Team used the California Ocean Protection Council (OPC)
2013 sea level rise planning guidance projections. Benicia utilized publicly available
sea level rise mapping tools (the National Oceanic and Atmospheric Administration
(NOAA) Digital Coast Sea Level Rise Viewer®! and Climate Central’s Surging Seas
Tool2%?) to visualize the following three sea level rise scenarios:

= 12 inches (low, mid-century projection)

= 24 inches (high, mid-century projection and the low end-of-century projection)

= 60 inches (high end-of-century projection)
To visualize impacts on natural habitats (e.g., marshes), the ICF Team used the
Point Blue Conservation Science’s Future San Francisco Bay Tidal Marshes: A
Climate-Smart Planning Tool.33

To determine the effect of storms on coastal flooding, a FEMA study of average
water level depths during storm events of various return intervals (e.g., 1-, 2-, 5-, 10-
, 25-, 100-year) within the San Francisco Bay was used to identify current flood
levels3*. To combine the sea level rise mapping data and the storm depth data, the

29 ABAG Risk Landscape, 2015

30 City of Benicia (2014). Climate Change Vulnerability Report Summary.

31 National Oceanic and Atmospheric Administration Office for Coastal Management. Digital Coast Sea
Level Rise Viewer. http://coast.noaa.gov/digitalcoast/tools/slr

32 Climate Central. Surging Seas Sea Level Rise Analysis. http://sealevel.climatecentral.org/

33 United States Fish and Wildlife Service, Point Blue Conservation Science. Future San Francisco Bay
Tidal Marshes, a Climate — Smart Planning Tool. http://data.prbo.org/apps/sfbsir

34 Federal Emergency Management Agency Region IX National Flood Insurance Program. CCAMP San
Francisco Bay Area Coastal Study, http://www.r9map.org/Pages/San-Francisco-Coastal-Bay-Study.aspx
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ICF Team used an approach called “total water levels”. Total water levels allows for
the simultaneous consideration of changes in short-term, storm-related flooding as
well as long-term permanent inundation due to sea level rise.

It should be noted that the elevation data used in the mapping may omit fine features
affecting flooding connectivity (e.g. seawalls, ditches), meaning that the sea level
rise maps may overstate the extent of flooding in certain locations. For example, the
Benicia Wastewater Treatment Plant is protected by a flood wall that is not
represented in the sea level rise model.

Figure 5.15: 12 Inches (1 foot) Sea Level Rise
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Figure 5.16: 24 Inches (2 Feet) Sea Level Rise
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Figure 5.17: 60 Inches (5 feet) Sea Level Rise
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Although individual residences and businesses are not listed as exposed to sea level
rise, Table 5.7 summarizes the potential population and economic impacts of sea
level rise and storm surge flooding.

This analysis assumes static land use patterns and 2012 dollar values; most of the
data is drawn from the 2010 Census data (for more information, please see the
Climate Central Surging Seas Tool®®).

Table 5.7: Projected Exposure to Sea Level Rise

12” Total Water Level 24” Total Water Level 60” Total Water Level
(daily inundation at (daily inundation at (daily inundation at end-
mid-century) late mid-century to of-century)
early end-of-century)

Population 75 115 836

Property Value (millions) $31 S64 $213

Homes 41 62 515

Land (acres, excluding 50 118 402

saltwater marsh)

35 Climate Central. Surging Seas Sea Level Rise Analysis. Risk Finder: California
http://sealevel.climatecentral.org/http://sealevel.climatecentral.org/ssrf/california

City of Benicia
2017 Local Hazard Mitigation Plan
75



Source: City of Benicia Climate Change Vulnerability Report Summary, 2014

Table 5.8 provides an overview of the total water levels at which select
transportation assets will be exposed to flooding.

Table 5.8: Projected Exposure to Sea Level Rise

Asset Currently 12” Total Water 24” Total Water 60” Total Water
Floods dueto Level (daily Level (daily Level (daily
Inadequate inundation at inundation at late  inundation at end-
Drainage mid-century) mid-century to early of-century)

end-of-century)

E. 2" St. /E. B St. X X X

E. 5% St. X X X

Bayshore Road X X

Bay Trail X X X X

Union Pacific Unknown X X

Source: City of Benicia Climate Change Vulnerability Report Summary, 2014

5.1.5 Fire

Fire is an important natural ecosystem function that promotes vegetation and wildlife
diversity, releases nutrients into the soil, and eliminates heavy accumulation of
underbrush that can fuel catastrophic fires36. However, fire can also be a hazard that
results in loss of life, and damage to the built environment as well as natural resources.
ABAG’s Risk Landscape provides the following overview of fire:

Fires are typically characterized into three categories: urban fires, wildland-urban
interface fires, and wildland fires.

e Urban fires occur within a developed area and pose a direct risk to
development.
o Wildland-urban interface (WUI) fires occur where the built environment and
natural areas are intermixed (the fringe of urban areas).
o Wildland fires exist in wilderness land.
Fires in the urban environment and in the wildland-urban interface result in direct
damage to the built environment and can injure or Kill residents. Wildland fires can
cause damage to linear infrastructure systems that serve the Bay Area, causing
outages downstream of the failure; can impact the air quality in cities during the
duration of the fire; and can impact water quality in watersheds impacted by a
wildland fire. Wildland and wildland-urban interface fires can also damage natural

36 California Energy Commission Cal-Adapt. Wildfire: Risk Map http://cal-adapt.org/fire/

City of Benicia
2017 Local Hazard Mitigation Plan
76




environments, such as recreational areas, and can cause lasting impacts to slopes
and soils.

In the Bay Area, fire areas generally fall into two categories — State Responsibility
Areas, where CALFIRE is responsible for fire protection, and Local Responsibilities,
where local fire departments and fire protection districts have responsibility.

The Benicia General Plan notes that the City’s jurisdiction includes large grassland
open space areas. Interspersed among these areas are residential and industrial uses,
which occupy the wildland-urban interface and may be impacted by fire. Fires within the
wildland-urban interface are likely to cause damage to the natural and built environment
and present a danger of injury or death for people and animals.

Fires within the wildland-urban interface are spread by the interaction of wind speed and
direction, fuel and topography. Hot, dry, windy weather can create conditions that are
conducive to fire. Vegetation that is dry or dense, including some residential
landscaping, can provide fuel for fire. Similarly, wood roofs and siding increase
vulnerability. The heat associated with a fire can deteriorate infrastructure, such as
concrete and asphalt roadways, curbs, sidewalks and drainage structures.
Communications infrastructure, such as telephone and cable lines, street lights, and
traffic signals, can also be damaged. Injuries and death may be caused by burns and
smoke inhalation; the associate air pollution from fire debris can exacerbate respiratory
iliness, asthma, allergies, chronic obstructive pulmonary disease and other health
conditions. Proper management of the wildland-urban interface, both on public and
private lands, is necessary to control fire risk.

While large areas of Benicia are located within the wildland-urban interface, there is not
a history of significant fires within this area. Figure X depicts Benicia’s wildland-urban
interface, based upon information compiled by Cal Fire, which highlights areas with
burnable vegetation and residential density greater than one unit per 20 acres. The
wildland-urban interface represents areas of potential fire and high exposure of people
and property.
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Figure 5.18: Wildland Urban Interface
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Benicia’s risk of wildfire is moderate-to-high as shown on the ABAG Hazard Map below.
Areas with high risk are those located within the open space surrounding Lake Herman
and along the northern border along Lake Herman Road. The Sky Valley Open Space,
which is a State Responsibility Area (SRA) is designated as very high wildfire risk.

The effects of the fire can have long-term impacts on urbanized and natural areas. In
addition property loss, fire can result in the partial or total loss of vegetation that
stabilize hillsides, resulting in increased susceptibility to erosion. The remaining soil
surface is less permeable and therefore has a reduced ability to absorb water; during
rain events, this can lead to increased runoff, erosion, and landslide risk.
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Figure 5.19: Wildfire Risk
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Historic Occurrences
Risk Landscape describes historic occurrences of fire in the Bay Area:

Wildfires were common disasters in the Bay Area during the period from 1950 to
2014. Large wildfires occurred in 1961, 1962, 1964, 1965, 1970, 1981, 1985, 1988,
1991, and 2008. The 1991 fire in the Oakland-Berkeley Hills was the largest urban-
wildland fire in the Bay Area, and resulted in $1.7 billion in losses. In that fire, 3,354
single-family dwellings and 456 apartments were destroyed, while 25 people were
killed and 150 people were injured.3” Despite the drought conditions locally over the
past four years the Bay Area has had very few fires, and few large fires.

The City of Benicia maintains a Vegetation Management Program. The goal of
Vegetation Management is to control plant material to prevent the spread of wildfire by

37 State of California Multi-Hazard Mitigation Plan, California Governor's Office of Emergency Services,
http://hazardmitigation.calema.ca.gov/docs/SHMP_Final_2013.pdf
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changing the characteristics of the vegetation surrounding homes and other structures.
The focus of vegetation management is not to remove all vegetation within this area, but
rather to create both horizontal and vertical separation between the various vegetation
in the area and adjacent structures. The separation serves to slow the spread of a
wildfire, thereby improving fire containment efforts. The efforts to carry out this task are
not a one-time event. The City of Benicia utilizes multiple approaches in its Vegetation
Management Program, including disking, spraying, and goats.

Table 5.9: Declared Disasters for Past Fire Events in Solano County

Event Description Year Extent

Fires — 49er, No casualties, total damage of $31,247,534; 234 1988 Shasta, Solano,

Miller, Fern homes destroyed, 41 homes damaged, 29 Yuba, Nevada
businesses destroyed counties

Fires Widespread fires over 113,766 acres resulted in 1965 Marin, Napa,
destruction of 41 buildings. Damage cost Placer, Solano,
estimate not available. Sonoma Counties

Sources: Bay Area Multi-Jurisdictional Local Hazard Mitigation Plan 2010 Update, Appendix D; FEMA Disaster Declarations
http://www.fema.gov/disasters

While structure fires occur from time to time, the only recent fires in the wildland-urban
interface near Benicia (1950-2015) were the Sky Valley Fire in 2006 and the California
Court Fire in 2013 as shown on Figure 5.20 below. The data for Figure 5.20 was
compiled through the Fire and Resource Assessment Program as part of the California
Fire Plan and generally includes brush fires of at least 50 acres, grass fires at least 300
acres in size, or wildland fires that destroy three or more structures or cause $300,000
or more in damage.
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Figure 5.20: Large Fire Perimeters (1950-2015)
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Legend

.. Past Fire Perimeters

As depicted on Figure 5.19 and 5.20, the City of Benicia is currently at risk for fire in the
wildland-urban interface and adjacent open space areas. Climate change is expected
to exacerbate the risk of fire in some areas due to increased temperatures and changes
in precipitation patterns. ABAG’s Risk Landscape provides the following analysis:

Wildfire risk increases due to climate change because of higher temperatures and
longer dry periods over a longer fire seasons. Additionally, wildfire risk will also be

influenced by potential changes in vegetation.3®

Research out of UC Merced has projected the future fire risk, impacted by climate
change, compared to existing fire risk. In the Bay Area the results are mixed. The
research projects some locations in the East Bay and South Bay to exhibit
decreased fire risk, while areas on the Peninsula and North Bay exhibit a 150
percent increase in fire risk by 2085. Generally, across the Bay Area there is fairly

38 California Climate Change Center, (2012). Our Changing Climate 2012: Vulnerability & Adaptation to
the Increasing Risks from Climate Change in California. A Summary Report on the Third Assessment
from the California Climate Change Center, http://www.energy.ca.gov/2012publications/CEC-500-2012-

007/CEC-500-2012-007 .pdf
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limited change in fire risk in the year 2050, with the greatest change in occurring
between 2050 and 2085, especially in the high emission scenario. The Cal Adapt
data suggests that some jurisdictions might have to adapt more aggressively
compared to others.

The future fire risk model analyzes two primary variables: fuel availability and
flammability of fuel. In California the change in fire risk is a result of either a densely
forested ecosystem becoming drier, or a dry climate experiencing large vegetation
growth after a year of above average precipitation. In the first scenario the suite of
climate impacts (higher temperatures, less snow pack, earlier springs) result in
previously wet dense fuel ecosystems becoming dry — increasing the fire risk. In the
second ecosystem, dominated by grass and low density shrubs, the risk is often
unchanged or decreased because the availability of fuel is the governing variable for
fire risk, which remains unchanged or decreases as a result of projected
precipitation.’® These modeling characteristics are reflected in the Bay Area's future
fire risk map.

The Bay Area, compared with other portions of California, especially those near the
Oregon border, have a much lower projected increase in fire risk due to climate
change. Near the Oregon border, many areas are expecting a 500 percent increase
in fire risk by 2085, with some areas projected to see their fire risk increase more
than 10 times.#°

39 Westerling, A.L., Bryant, B.P. (2008). Climate Change and Wildfire in California. Climatic Change Vol.
87. Suppl. 1 s231-s247. http://ulmo.ucmerced.edu/pdffiles/08CC_WesterlingBryant.pdf
40 |bid
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Figure 5.21: Climate Change Influence on Future Fire Risk
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Cal-Adapt was established by the California Energy Commission to provide access to
climate change scenarios and research in a manner that will aid local decision-makers.
The website, www.cal-adapt.org, provides a view of how climate change will impact
communities at the local level. Cal-Adapt provides scenario information for increased
temperature and wildfire risk; however, a model has not yet been developed for Benicia.
In general, the areas of Solano County that have been evaluated by Cal-Adapt (portions
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of Fairfield and Vacaville) predict a small increase in the potential area burned during
wildfire.#’

5.1.6 Drought

A drought is a period of below-average rainfall that results in prolonged shortages in
water supply. The effects of drought in California can be felt regionally or statewide.
ABAG’s Risk Landscape provides additional information about drought.

A drought is a gradual phenomenon that occurs over several dry years, depleting
reservoirs and groundwater basins without the expected annual recharge from
winter precipitation. While drought does not have any primary impacts in the Bay
Area, prolonged periods of drought can cause secondary impacts that can affect the
region, including:

e Reduced water supply for crops and livestock feed, impacting the economy
centered around the agriculture industry

e Increased wildfire hazard, including more fire starts and more prolonged
conflagrations fueled by excessively dry vegetation and reduced water supply
for firefighting purposes

e Subsidence due to a lowering water table

e May be correlated to high heat conditions.

Drought is not localized, but occurs simultaneously across the region, and may
extend statewide or across a larger expanse of western states. This has been the
case in California since 2013. While the drought exists in every county, the impacts
of the drought are locally unique, based on local water supply systems, soil
conditions, and the typical climate and vegetation land covering. The effects of
drought are managed in the Bay Area through the importation of water and the
storage of water in reservoirs.

The United States Drought Monitor is produced by the National Oceanic and
Atmospheric Administration (NOAA) and the U.S. Department of Agriculture. The
Monitor releases weekly maps of current drought conditions. NOAA also publishes
one year outlook maps for temperature and precipitation.#?> The maps project
temperature and precipitation twelve months out — describing the conditions as likely
below, above, or average.

Drought Hazards in the Bay Area:

41 California Energy Commission Cal-Adapt. Wildfire: Risk Map http://cal-adapt.org/fire/
42 National Oceanic and Atmospheric Administration, National Weather Service. Climate Prediction
Center http://www.cpc.ncep.noaa.gov/products/predictions/multi_season/13_seasonal_outlooks/color/churchill.php
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Water Supply

Drought can impact the entire Bay Area, not just one particular county or a few
cities. In addition, shortages in precipitation in the Sierra Nevada can have a more
pronounced impact on water supply in the region than a drought in the Bay Area
itself because of the reliance of the region on water from the Tuolumne, Mokelumne,
Sacramento, and San Joaquin watersheds. Thus, drought is not a hazard that can
be depicted by a Bay Area map; rather a map of Northern California is necessary to
understand the impact of drought on Bay Area water supply.

Increased Fire Hazard

Fire hazard increases where drought conditions are high. There are multiple
drought related factors that contribute to increased fire hazard: longer fire season,
drier vegetation, and hot days. Additionally, drought reduces the water supplies
available to fight wildfires, leading to larger and more extended fires.
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Figure 5.22: Drought in Watersheds Serving Bay Area (2015)
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Drought affects the local water supply for Benicia. The City of Benicia has a population
of approximately 28,000 people, 8,500 residential water meter service connections, and
1,000 commercial, industrial and institutional connections.

The City purchases approximately 10,000 acre-feet or 3.3 billion gallons of water per
year, and approximately half of this water is used at the Valero Benicia Refinery. The
State Water Project (SWP) supplies 75% to 85% of the City's water from the
Sacramento - San Joaquin Delta and the Solano Project (SP) supplies 15% to 25% of
the City's water from Lake Berryessa. Lake Herman has historically been used as an
emergency water supply and temporary storage reservoir.
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Figure 5.23: Bay Area Water Source Portfolio and Annual
Normal Supply

Water Source Portfolio (Eleven Largest Water Districts) and Annual Normal Supply
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Table 5.10 details the usage of Benicia’s water supplies in 2014 and 2015. SWP and
SP water stored in Lake Herman is shown as negative. When water stored in Lake
Herman is used to meet water demand, it is shown as positive. Rainfall runoff into Lake
Herman is captured in “Lake Herman Supply”.
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Table 5.10: 2014 and 2015 Source Water Usage (acre-feet)

Total Raw State Water Solano Project | Lake Herman Lake Herman
Water Project Supply Supply Supply Stored Water
Demand

2014 Total 9,954 6,785 2,138 745 0
2015
January 800 147 0 653
February 679 541 112 26
March 813 27 750 36
April 787 0 742 45
May 923 483 453 (13)
June 920 1,134 0 (214)
July 958 1,062 0 (104)
August 922 882 0 40
September 891 835 0 56
October 828 851 0 23
November 735 566 0 169
December 731 10 712 9
2015 Total 9,987 6,538 2,769 760 (34)

Table 5.11 summarizes Benicia’s water supply portfolio. The State Water Project water
that the City is guaranteed comes from “Table A” contract water, the Carryover from
previous years, and water obtained from a Settlement Agreement or exchanged for
Vallejo’s Permit Water. Vallejo’s Permit Water originates from the same source as the
North Bay Aqueduct, and can be described as a “use it or lose it” water each calendar
year. This exchange with Vallejo can only occur while Vallejo has access to its Permit

Water.

Table 5.11: Benicia Water Portfolio for 2014 — 2016 (acre-feet)

Water Source 2014 2015 2016
State Water Project 7,898 10,844 9,145
Solano Project 11,963 13,042 13,850
Lake Herman — Projected Supply 745 750 750
Grand Total 20,606 24,636 23,745

On January 17, 2014, the Governor declared a statewide drought. Benicia is under a
state-mandated water conservation target of 20%. Benicia has consistently been ahead
of state-mandated targets due to the community’s water conservation efforts. Benicia
reduced its water use by 36% in 2015 compared to the 2013 baseline. In December
2015, Benicia’s water use was reduced by 46% compared to December 2013 with
residents using a record low 43 gallons per person per day.

To promote water conservation, the City of Benicia has engaged in the following

activities:
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e Public Outreach and Direct Mail: The City engaged the community through public
meetings in 2015 to inform the public and listen to citizens’ concerns and
suggestions. An open house public meeting was held on December 10, 2015.
Direct mail information has been provided to water customers to provide
information about the status of the drought, outdoor watering restrictions, a
drought surcharge, water conservation techniques, and individualized water
conservation data. Water conservation is also encouraged through signage,
informational handouts, and table tents at restaurants to encourage customer
conservation of drinking water.

e Participation in Solano Turf Replacement Program: The Solano County Water
Agency (SCWA) has administered a turf-replacement program since 2010 using
state Proposition 84 grant funding that provides rebates to residents who replace
their water thirsty lawn with drought-tolerant landscaping. This program has
reimbursed a property owner $1.00 per square foot, up to $1,000 per project.

o Water Conservation Rebates: The City offered rebates to Benicia residents in
partnership with the Solano County Water Agency, including high efficiency
washers and toilets, turf replacement rebates, and commercial / industrial /
institutional high efficiency toilet rebates.

o Water Leak Detection: The City’s leak detection contractor, Utility Services
Association, conducted their work between April 29, 2015 and August 28, 2015.
The firm searched for water leaks on 125 miles of pipeline throughout the City.
The leak detection contractor found a total of 49 water leaks, six of which were
significant leaks estimated at over five gallons of water loss per minute. Of the 49
water leaks, 8 were on the customer side of the water meter and those
customers were notified. Of the 41 leaks that the City is responsible for all repairs
completed as of February, 2016.

Additional upcoming tasks related to water conservation include water meter
replacement and advanced metering infrastructure (AMI), an update to the Urban Water
Management Plan, evaluation of water reuse potential in Benicia, and if approved by
council, an Integrated Water Management program.

Historic Occurrences
California has a climate with drought cycles every 10 to 20 years. The last two severe
droughts were in the mid-1970’s and late-1980’s to early 1990’s.

ABAG’s Risk Landscape provides a summary of historic droughts affecting California
and the Bay Area:

Major droughts occurred in California that affected the Bay Area in 1973, 1976-77,
1987-1991, and 2007-09. Drought conditions in 1973 led to a state-declared
disaster in Glenn, San Benito, and Santa Clara counties, resulting in $8 million in
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agricultural loss. Between 1976 and 1977, California experienced one of its most
severe droughts. 1977 was the state’s driest year on record. In the Bay Area,
Contra Costa, Napa, San Mateo, and Marin counties were four of the several
counties where a state disaster was declared. Statewide, $2.67 billion in damages
occurred in the two-year period. Marin, Solano, and Sonoma counties were also
affected in the 1987-1991 drought, which caused $1.7 billion in crop losses
nationwide. The 2007-2009 drought did not directly affect Bay Area counties, but
caused $300 million in crop loss statewide.*

In January 2014, the Governor declared a State of Emergency in California in
response to current drought conditions, which began in 2012. Thus far, 2015 has
surpassed 1977 as the driest year on record in California. As of June 2015,
statewide reservoirs are at 18-67 percent of average and Sonoma County has
declared a local Emergency Proclamation.**

Table 5.12: Declared Disasters for Past Drought Events in Solano County

Event Description Year Extent
Drought Statewide drought, beginning in 2013, that 2014 Statewide
remains ongoing at the time of this plan. The
Governor’s office established mandatory water
reductions. Estimate of total damages
unavailable.

Drought Three-year drought resulting in over $300 million 2009 Statewide
in ag. Revenue loss; up to $3 billion in
accumulated economic loss.

Drought 1976 and 1977 were two of driest years in CA 1976- Northern and
history, particularly in northern two-thirds of the 1977 Central California,
state. Total damage $2,664,000,000. incl. Solano County

Sources: Bay Area Multi-Jurisdictional Local Hazard Mitigation Plan 2010 Update, Appendix D; FEMA Disaster Declarations
http://www.fema.gov/disasters

Probability of Future Drought

As noted previously, droughts regularly occur in California and are likely to continue into
the future. ABAG’s Risk Landscape provides analysis of future drought risk in light of
climate change.

Climate change is likely to increase the number and severity of future droughts. The
cumulative impact of climate change impacts will result in drier conditions, and will
alter the timing and efficiency of the Bay Area water supply. An increase in
temperature and a reduction in snow pack are the two most direct effects of climate

43 State of California Multi-Hazard Mitigation Plan, California Governor’s Office of Emergency Services,
http://hazardmitigation.calema.ca.gov/docs/SHMP_Final_2013.pdf

44 California Governor’s Office of Emergency Services (2015), Drought Update, Tuesday, June 2, 2015,
http://ca.gov/drought/pdf/archive/WeeklyDroughtUpdate(06-02-15).pdf
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change that will result in a drier state with fewer natural water resources than
historically have been available.

In the Bay Area temperatures are projected to increase between 3 degrees (low
emission scenario) and 6 degrees Fahrenheit (high emission scenario).*® In the
eastern regions of the state the increase is 4 to 9 degrees.

The reduction in snowpack does not have direct impacts in the Bay Area as the
region does not accumulate meaningful levels of snow. The Bay Area is adversely
impacted by the severe reduction in snow pack in the Sierras, the source of two-
thirds of the region’s water. By the end of the century the spring snow pack in the
Sierra could be reduced by as much as 70 to 90 percent [of] the historic average.#°

5.1.7 Extreme Heat

“‘Extreme heat” refers to unusually hot weather conditions with the potential to harm
human health.4” Cal-Adapt defines an extreme heat day as “a day in April through
October where the maximum temperature (Tmax) exceeds the 98th historical percentile
of maximum temperatures based on daily temperature data between 1961-1990.4%” A
heat wave is an extended period of extreme heat. Often, heat waves are accompanied
by high humidity.4°

Extreme heat and heat waves can be dangerous or life threatening for people and
animals. The Centers for Disease Control and Prevention (CDC) has determined that
exposure to extreme heat can cause discomfort, fatigue and heat cramps, and increase
emergency room visits and hospitalizations.>® Over the 10-year period from 1999
through 2009, extreme heat exposure caused or contributed to more than 7,800 deaths
in the United States.®"

45 Cayan, D, et al. (2009). Climate Change Scenarios and Sea Level Rise Estimates for California - 2008
Climate Change Scenarios Assessment - Final Report. Scripps Institution of Oceanography - California
Nevada Applications

Program. http://www.energy.ca.gov/publications/displayOneReport.php?pubNum=CEC-500-2009-014-F
46 Scripps Institute of Oceanography (2012) Projected Snow Water Equivalent. Scripps Institute of
Oceanography - California Nevada Applications Program. http://cal-adapt.org/snowpack/decadal/

47 Department of Health and Human Services, Centers for Disease Control and Prevention. Climate
Change and Extreme Heat Events.
http://www.cdc.gov/climateandhealth/pubs/ClimateChangeandExtremeHeatEvents.pdf

48 California Energy Commission Cal-Adapt. www.cal-adapt.org

49 Department of Homeland Security Federal Emergency Management Agency. Ready: Prepare. Plan.
Stay Informed: Extreme Heat. www.ready.gov/heat

50 Department of Health and Human Services, Centers for Disease Control and Prevention. Climate
Change and Extreme Heat Events.
http://www.cdc.gov/climateandhealth/pubs/ClimateChangeandExtremeHeatEvents.pdf

51 Ibid
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Older adults, young children, and people who are sick or overweight are susceptible to
the effects of extreme heat.>? Additionally, those who live in poverty or social isolation,
or homeless individuals have an elevated risk of heat-related health problems.%3
Extreme heat conditions can be exacerbated by poor air quality, stagnant atmospheric
conditions, and urbanized areas with expanses of asphalt and concrete which create an
“urban heat island” that stores heat longer and releases it more gradually.>*

ABAG Risk Landscape provides the following overview of extreme heat in the Bay Area:

The Bay Area has historically experienced 4 extreme heat days a year.°® Depending
on low and high emission scenarios, and the location within the region, in the future
a city may experience an average of anywhere from 20 to 80 extreme heat days in a
year. Cal-Adapt, California’s database of climate data and visualization tools
provides five different ways to define the extreme heat hazard: (1) number of
extreme heat days by year, (2) number of warm nights by year, (3) number of heat
waves by year (heat wave is defined as 5 consecutive extreme heat days), (4) timing
of extreme heat days by year (i.e. which months do extreme heat hazards occur), (5)
the maximum duration of heat wave by year. These metrics are projecting both the
intensity and the temporal nature of extreme heat.

Intensity
The intensity of extreme heat is defined differently for each location in the region. In

San Francisco County an extreme heat day is defined as a day above 78°¢, while for
inland portions of Solano County extreme heat is defined as a day above 100°. The
threshold is the 98" percentile historic maximum temperature. The threshold is set
locally to recognize services and buildings in cooler climates may not be designed to
handle moderate heat, while those areas where high heat has always been an
occurrence, already have measures to address their historic temperatures.

In addition to the number of extreme heat days expected to rise in the Bay Area, the
temperature is expected to increase well above thresholds over the next century. In
San Francisco County by the end of the century there could be multiple days a year

52 Department of Homeland Security Federal Emergency Management Agency. Ready: Prepare. Plan.
Stay Informed: Extreme Heat. www.ready.gov/heat

53 Department of Health and Human Services, Centers for Disease Control and Prevention. Climate
Change and Extreme Heat Events.
http://www.cdc.gov/climateandhealth/pubs/ClimateChangeandExtremeHeatEvents.pdf

54 Department of Homeland Security Federal Emergency Management Agency. Ready: Prepare. Plan.
Stay Informed: Extreme Heat. www.ready.gov/heat

55 Cayan, D., et al. (2009). Climate Change Scenarios and Sea Level Rise Estimates for California - 2008
Climate Change Scenarios Assessment - Final Report. Scripps Institution of Oceanography - California
Nevada Application Program.
http://www.energy.ca.gov/publications/displayOneReport.php?pubNum=CEC-500-2009-014-F
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where temperatures reach 95, while in Solano County there may be multiple days

above 115°each year.

Temporal

Extreme heat is made worse when it is experienced over a longer stretch of time.

The number of heat waves (five or more consecutive days of extreme heat) will

increase as will the length of heat waves.¢ By the end of the century most of the

region will average six heat waves a year, with the average longest heat wave

lasting ten days. In addition to the more frequent occurrence and duration of heat

waves, they are expected to occur in months the region historically hasn’t
experienced extreme heat. Historically, extreme heat occurs between July and

August, but in the future extreme heat will be an issue the region faces in both the

Spring and Fall.%”

Cal-Adapt has prepared maps that depict historic and projected extreme heat and heat

wave events. Figure 5.24 displays a count of the number of days that Benicia is

projected to exceed a calculated “extreme heat threshold” of 93° for each year 1950-

2099. In 2015, Benicia experienced 23 extreme heat days. The historical average
(1961-1990) is four extreme heat days per year.%®

% Ibid.

57 California Climate Change Center (2006). Our Changing Climate: Assessing the Risks to California. A

Summary Report from the California Climate Change Center
http://meteora.ucsd.edu/cap/pdffiles/CA_climate_Scenarios.pdf
%8 California Energy Commission Cal-Adapt. Temperature: Extreme Heat Tool www.cal-adapt.org
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Figure 5.24: Extreme Heat Days by Year 1950 - 2009
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Figure 5.25 depicts the number of 5-day heat waves that Benicia is has historically seen
and is projected to experience for each year 1950-2099. Each 5 day-period exceeding
the extreme heat threshold is counted as one heat wave; therefore, a 20 day heat wave
would result in 4 counted periods.%°

% Ibid
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Figure 5.25: Extreme Heat Days by Year 1950 - 2009
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Historic Occurrences
ABAG Risk Landscape provides a summary of historic extreme heat occurrences in the
Bay Area:

No heat emergencies in California have been declared a disaster at the state or
federal level between 1960 and 2008.%° The Spatial Hazard Events and Loss Data
for the United States estimates approximately 47 heat events in California during this
time. In 2006 a notable heat wave spread throughout most of the United States and
Canada, causing 140 fatalities in California.®’

Probability of Future Extreme Heat

The Climate Change Vulnerability Assessment Report Summary (2014) details
projected temperature changes for Benicia by the end of the century. The findings of
this report are excerpted below:52

Over the next 30 or so years, temperatures in Benicia are projected to climb. While
the average temperature will only increase by a few degrees, Benicia may
experience up to two months (64-66 days) of temperatures over 92 °F. Historically,
temperatures have only reached this threshold on the hottest five percent of days

60 State of California Multi-Hazard Mitigation Plan, California Governor’s Office of Emergency Services,
http://hazardmitigation.calema.ca.gov/docs/SHMP_Final_2013.pdf

61 Ibid

62 City of Benicia (2014). Climate Change Vulnerability Report Summary.
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(18 days) per year. Looking out to the end-of-century time frame, these
temperatures may occur even more frequently—62 to 101 days per year.

Table 1 displays annual temperature statistics. In order to avoid idiosyncrasies in the
weather of any given year, the results display the average of a 49-year time frame.

Temperature projections are derived from the World Climate Research Programme’s

Fifth Coupled Model Intercomparison Project (CMIP5). CMIP5 averages the

projections of many climate models under different future greenhouse gas emissions

scenarios. ICF used the CMIP Climate Data Processing Tool, soon to be available
on the US Department of Transportation (DOT) website, to process the model
outputs into variables that are more useful for planning and engineering.

Table 5.13: Range of Projected Changes in Temperature

Variable Baseline (1950-1999) Mid-century (2046- End-of-century (2080-

Observed Value 2065) 2099)
Modeled Value Modeled Value

Average Annual 59 °F 62-63°F 63 - 67 °F

Mean Temperature

Hottest Temperature 102 °F 107 — 108 °F 108 — 112 °F

of the Year

Average Days per 18 days 54 — 66 °F 62 — 101 days

Year >92.4°F *

Maximum Number of 5 days 12 — 15 days 13 — 32 days

Consecutive Days

per Year above 92.4

°F

Average Summer 84 °F 88 — 89 °F 89 -93°F

Temperatures

Highest 4-Day 98 °F 102 - 104 °F 103 - 107 °F

Average Summer

Temperature

*95% of days in Benicia have historically fallen below 92.4 °F

Source: City of Benicia Climate Change Vulnerability Report Summary, 2014

5.1.8 Terrorism

Terrorism is the use or threat of force against persons and/or property to intimidate the
population and government in order to achieve a particular political or social objective.
In the U.S., acts of terror are frequently perceived as being conducted by foreign
individuals and groups, but terrorist attacks are also carried out by American citizens.
This plan is primarily concerned with natural disasters and this section does not include
an in-depth analysis of terrorism. Therefore, the City chose not to include mitigation
actions for terrorism.

It is extremely difficult to estimate when and where a terrorist attack will occur. Given
the variety of potential targets and the objectives of the terrorists, there is no location
that is completely safe from terrorism. Terrorist attacks can be conducted against
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prominent buildings such as government offices or corporate headquarters, but can also
be carried out against lower-profile facilities such as private homes and places of
worship. In addition, soft targets, such as schools and day cares, are also potential
targets. The California Multi-Hazard Mitigation Plan identifies a number of key
statewide pieces of infrastructure that are considered vulnerable to terrorism:

e Water storage and transportation facilities, including dams, canals, and levees

e Transportation infrastructure (roads, airports, railways, bridges, etc.)

e Agricultural operations

e Oil and natural gas facilities, including refineries, shipping terminals, and
pipelines

e Electricity generation and transmission/distribution infrastructure

e Seaports

e Chemical manufacturing and storage locations

A number of these facility types are located in Benicia, including the port, refinery, and
industrial park.

Historic Occurrences

No acts of terror have occurred in recent decades in the region surrounding Benicia,
however, there are indicators of terrorist activities in California. Nonetheless, law
enforcement agencies in the Bay Area work to prevent and prepare for terrorist attacks.
This is consistent with other cities and regions throughout the U.S. who understand the
potential impacts due to recent high-profile, international attacks, such as those in Paris
and Brussels in 2015 and 2016.

Probability of Future Terrorism Events

Unlike many of the natural hazards profiled in this plan, it is not possible to estimate the
risk of a terrorist attack occurring. Further analysis would be beneficial. Prioritization of
terrorism readiness efforts through the identification of critical sites and emergency
response protocols helps identify and remedy vulnerabilities to such attacks.
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6. Mitigation & Adaptation Strategy

6.1 Introduction & Mission Statement

Benicia strives to be a disaster-resilient community. It is our mission to prepare for,
survive, recover from, and thrive after a disaster while maintaining the quality of life our
residents enjoy. We envision a community in which the people, buildings, and
infrastructure, in and serving Benicia, are resilient to disasters; City government
provides critical services in the immediate aftermath of a devastating event of any kind;
and basic government and commercial functions resume as quickly as possible after a
damaging earthquake or other significant event.

Disaster mitigation reduces or eliminates long-term risks to people and property from
hazards and their effects, and/or provides passive protection at the time of disaster
impact. Disaster mitigation is a foundational element of disaster resilience.

6.2 Analysis of Mitigation Measures

The Mitigation Action Plan was developed through an analysis of Benicia's hazard risks,
participation from local stakeholders, and the extent to which mitigations can be
achieved in a five-year time horizon. Most selected mitigations align with established
policies and programs (ex: implementation of the Urban Waterfront Master Plan), while
others represent new policies or initiatives. While cost is a consideration in terms of
overall feasibility, it was not the determinative factor in the selection or prioritization of
mitigation tasks. The Local Hazard Mitigation is to serve as a point of reference in
identifying budget priorities, developing a capital improvement plan, and seeking grant
funding for eligible activities in the future five years.

6.3 Mitigation Goals
The goal of the Local Hazard Mitigation Plan is to maintain and enhance a disaster-
resistant region by reducing the potential for loss of life, property damage, and
environmental degradation from natural disasters, while accelerating economic recovery
from those disasters. This goal is unchanged from the 2005 plan and continues to be
the goal of the City of Benicia in designing its mitigation program. Among the goals of
the city, as expressed in its General Plan — Community Health and Safety Element
(1999) are to:

1. Minimize harm from geologic hazards

2. Accommodate runoff from existing and future development

3. Prevent property damage caused by flooding

4. Reduce fire hazards
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6.4 Mitigation Action Plan

This plan advocates 20 mitigation actions. Table 5.13 summarizes all of the actions,
identifies the hazard(s) and mitigation objective(s) each action addresses, and indicates
the assigned priority level of the action.

Table 5.13: Mitigation Action Plan

High Priority Strategies

1. Urban Water Management Plan

The Department of Water Resources requires water utilities to prepare an Urban Water Management
Plan update every five years. Urban Water Management Plans (UWMPs) are prepared by California's
urban water suppliers to support their long-term resource planning, and ensure adequate water
supplies are available to meet existing and future water demands.

Hazard Funding Source Estimated Timeline Responsible Party
Drought Internal Water Fund 2016 Public Works
(Submitted to DWR on  Department
7/1/2016; Required to
update every 5 years)

2. Evaluate Public Safety Communications Infrastructure including Radio Communications
Hire a consultant to conduct an assessment

Hazard Funding Source Estimated Timeline Responsible Party
Multiple Internal and/or grant 2017-2018 Police Department &
Fire Department

3. Vulnerability Assessment of the City's Police Station to Groundshaking
Police Department is identified as Critical Facility. Assessment will be outsourced to qualified structural
engineer.

Hazard Funding Source Estimated Timeline Responsible Party
Earthquake $50,000 - $100,000 2018-19; start looking Police Department
grant possibly from Cal  for grant opportunities
EMA

4. Urban Waterfront Enhancement Master Plan
The Master Plan was adopted by City Council in November 2014. Funding is sought for detailed
design and engineering and permitting, with phased construction to follow.

Hazard Funding Source Estimated Timeline Responsible Party

Flooding California Coastal Detailed design, Parks & Community
Conservancy, Active engineering and Services, Community
Transportation permitting will begin Development
program, Prop 1 when funding is Department, Public
Grants, Measure AA available, expected to Works, Library, &

take appx. 12 months. Economic Development
Construction will be

completed in phases

over appx. 10 years.
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5. Post Emergency Inspection and Plan Check Protocols

Develop protocols for building official and inspectors to conduct post-emergency inspections of
damaged structures. Criteria for documentation of building condition, “tagging”, and occupancy will be
outlined. Methods to ensure timely repair will be established. Develop a process for expedited plan
check and permitting for emergency repairs involving Planning, Building, Public Works and Fire.

Consider development of a repair and reconstruction ordinance to ensure that damaged buildings are
repaired in an appropriate and timely manner and retrofitted concurrently.

Hazard Funding Source Estimated Timeline Responsible Party

Multiple Hazards Internal 2018-2019 Community
Development
Department

6. Critical Facilities, Vulnerable Building Types & Infrastructure Mapping for Hazard
Identification

Add updated hazards information to the City’s GIS infrastructure, presently GIS Online. Conduct

parcel-based mapping of critical facilities, field assessment of vulnerable building types (soft story, tilt

up concrete, unreinforced masonry, etc.). Map and survey critical and vulnerable infrastructure assets

Hazard Funding Source Estimated Timeline Responsible Party
Multiple FEMA Hazard 2018-2020 Community
Mitigation Grant; Development
General Fund Department and Public
Works Dept.

Medium Priority Strategies

7. Natural Gas Shut-Off Valve Ordinance
Draft an ordinance to require natural gas shut-off valves for new construction and major
remodels/additions.

Hazard Funding Source Estimated Timeline Responsible Party

Earthquake Internal 2018-19 Community
Development
Department

8. Stormwater Management and Flood Mitigation Plan
Evaluate flooding and strategies for stormwater management / flood mitigation in the Sulphur Springs
Creek area (Industrial Park) and in the vicinity of East 2" Street and East B Street (Downtown).

Hazard Funding Source Estimated Timeline Responsible Party

Flooding Measure C 2018-2019 Public Works
Department -
Engineering

9. Creation of a complete plan and subsequent training and evaluation of the vulnerability of
the community to an active shooter or terrorist event creating mass casualties.
Create working team to draft implementation plan.

Hazard Funding Source Estimated Timeline Responsible Party
Terrorism Internal 2018-2019 Police Department

10. Evaluation of Jurisdictional Ordinances and Programs for Earthquake Retrofit of
Unreinforced Masonry Structures

Evaluate programs and regulations of Bay Area and statewide jurisdictions related to compulsory

retrofit of unreinforced masonry structures, including issues related to expected compliance and

enforcement. Evaluate the local impact and need for such an ordinance in Benicia.

Hazard Funding Source Estimated Timeline Responsible Party
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Earthquake Internal 2018-2020 Community
Development

11. Defensible Space Program - Site Specific Assessment

Hazard Funding Source Estimated Timeline Responsible Party
Wildfire Internal 2018-19 Fire Department

12. Water Reuse Project

Prepare a feasibility study and environmental documents for the project that would further treat
Wastewater Treatment Plant effluent to tertiary recycled water standards and provide recycled water to
Valero Benicia Refinery for use in cooling towers. If constructed, this project could reduce the City's
need for imported water by more than 20%, allowing the banking of water during wet years for use in
future droughts.

Hazard Funding Source Estimated Timeline Responsible Party
Drought Hasn’t been 2020 - Complete Public Works
determined; internal Construction Department
and external funding
sources (pending 2016
feasibility study results
and funding
identification)

Low Priority Strategies

13. Turf Analysis (Parks, Trails, and Open Space Master Plan Update)

Funding being sought to update the City’s 1997 Parks, Trails & Open Space Master Plan. That plan
process will include a comprehensive assessment of water-intensive turf throughout the City’s parks
system. Where usage does not justify continued turf maintenance, a variety of low water retrofits will
be considered to retain high service levels with a lower water footprint.

Hazard Funding Source Estimated Timeline Responsible Party
Drought City General Fund, 2017-2018 Parks & Community
Solano County Water Services
Authority Prop 1
programs

14. Storm Ready Community - National Weather Service

Hazard Funding Source Estimated Timeline Responsible Party
Flood Internal Funding 2017-2018 Fire Department; CDD
and PW will be involved

15. Flood Fighting Training — Department of Water Resources

Hazard Funding Source Estimated Timeline Responsible Party
Flood Grant funding through 2017-2018 and Fire Department; Public
DWR continue on Works, Parks, and
Police Dept.
16. Develop Operational Guidelines for Cooling Centers
Hazard Funding Source Estimated Timeline Responsible Party
Extreme Heat Internal 2018-2019 Fire Department

17. Urban Interface Ordinance

Hazard Funding Source Estimated Timeline Responsible Party
Wildfire Internal 2018-19 Fire Department
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18. Increase Community Preparedness

Conduct outreach and provide information to residential areas in the downtown and east of downtown
regarding emergency preparation, building safety, and evacuation procedures. This includes outreach
to hazard prone areas.

Hazard Funding Source Estimated Timeline Responsible Party
Multiple Hazards Internal/Grant funding 2019 Fire, Community
Development, others

19. Expand Training Program for City Staff of Emergency Operations Center

Hazard Funding Source Estimated Timeline Responsible Party
Multiple Hazards Internal On-going Fire Department

20. Public Education — Water Conservation

Hazard Funding Source Estimated Timeline Responsible Party
Drought Water Fund and Solano Ongoing Public Works
County Water Agency Department

7. Plan Maintenance Procedures

7.1 Implementation, Updating and Enhancement

On June 2, 2015, the City Council adopted the FY 2016 and FY 2017 Biennial Budget,
which included the Budget Implementation Plan and Priority Projects. Many actions
outlined in this Mitigation Strategy have already been integrated into the Budget
Implementation Plan and Priority Projects.

For upcoming budget cycles, the Fire Department will work with Department leaders to
further incorporate funded actions from this Mitigation Strategy into the Budget
Implementation Plan and Priority Projects. City staff indicated under “Lead
Organizations/Departments and Staff Leads” will be responsible for further developing
the project plans, schedules and budgets outlined for actions in the Mitigation Strategy.

Additionally, each year, the City assesses potential capital improvement projects and
available funding as it implements its Capital Improvement Plan. Capital Improvement
actions in this Plan will be assessed as part of this annual process. Implementation of
many of these actions will be dependent on outside funding sources.

Per Federal regulations, this Plan must be updated once every five years. To ensure
future compliance with these regulations, the 2020 mitigation strategy meeting will
commence the comprehensive process to create the 2021 Plan update. This process
will be similar to the annual mitigation strategy update process defined above, but will
be expanded to address all sections of the Plan:

1. City staff may consult, if deemed necessary, with scientists and hazard experts to
conduct a thorough evaluation and update of this Plan’s hazard analysis. The
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update will include any new scientific research about Benicia’s hazards, the city’s
exposure and vulnerabilities, as well as a thorough review of all loss estimates.

2. City staff will measure and report progress on actions.

3. Items 1 and 2 together will inform the assessment of the updated mitigation
strategy.

4. City staff will assess incomplete actions to determine if they should be removed,
retained or rewritten

5. City staff will propose new actions for the updated Plan.

6. City staff will perform another community review process, including input
opportunities for institutional community partners and individual members of the
public.

7. City staff will incorporate appropriate public feedback and will conduct an
outreach and adoption process, involving City commissions and City Council.

7.2 Monitoring

The Fire Department will coordinate monitoring, evaluation and updates to the
mitigation plan on an annual basis within the five-year cycle. The City currently utilizes a
process for monitoring and evaluating General Plan Implementation, requiring lead
departments to update the status of their programs. At the beginning of each calendar
year, the same process will be used for the LHMP, requiring lead staff to address the
City’s overall progress on this Mitigation Strategy, including to:

e Provide qualitative and quantitative performance data related to actions

e Develop a baseline document and provide annual reporting on performance
measures

¢ Identify any necessary changes to existing Plan actions

e |dentify new Plan actions to be incorporated into the Strategy

7.3 Plan Amendments

Per Federal regulations, this Plan must be updated once every five years. To ensure
future compliance with these regulations, the 2018 mitigation strategy meeting will
commence the comprehensive process to create the 2019 Plan update. This process
will be similar to the annual mitigation strategy update process defined above, but will
be expanded to address all sections of the Plan:

1. City staff will consult with scientists and hazard experts to conduct a thorough
evaluation and update of this Plan’s hazard analysis. The update will include any
new scientific research about Benicia’s hazards, the city’s exposure and
vulnerabilities, as well as a thorough review of all loss estimates.

2. City staff will measure and report progress on actions since the Plan’s inception.
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3. Items 1 and 2 together will inform the assessment of the updated mitigation
strategy.

4. City staff will assess incomplete actions to determine if they should be removed,
retained or rewritten

5. City staff will propose new actions for the updated Plan.

6. City staff will perform another community review process, including input
opportunities for institutional community partners and individual members of the
public.

7. City staff will incorporate appropriate public feedback and will conduct an
outreach and adoption process, involving City commissions and City Council.

7.4 Continued Public Involvement

The City has created and will maintain the City of Benicia Mitigation webpage
(www.ci.benicia.ca.us/Mitigation) and email address Mitigation@Benicia.org.
Community members will be able to submit feedback during the implementation of this
plan through this website and email address.

Additionally, community members are able to write and mail or hand-deliver feedback to
the City Manager’s Office or Fire Department at any time. The City will also its website
and social media (Facebook & Twitter) as a means of reporting implementation
progress to the community.
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Appendix A: Outreach Overview

1) Stakeholder WOrkSNOP ......covii i
2) CommMUNItY WOTKSNOP......cc oo e e
3) ONIINE SUINVEY ...ttt e e e e e e e e e e e e e e e e e e s e s b raneeeaaaeas
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Stakeholder Workshop

WORKSHOP PHOTOS
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STRATEGY RESPONSES

Urban Water Management Plan

Case

Benefits Studies

Problem Statement

The Department of Water
Resources requires water
utilities to prepare an
Urban Water Management
Plan update every five
years. The next due date
is July 1, 2016.

This isn’t a problem
statement.

Do we not know how to
manage water?

Maybe say align UWMP
actions with LHMP.

Funding Estimated
Sources Timeline
Attending 2016-2016
ABAG-Water

Summit in Fall.

Is this Strategy Effective in Addressing the Problem Statement?

No Neutral Yes
1
Is this Strategy Aligned with Regional Best Practices?
No Neutral Yes
Is this Strategy Feasible in the Identified Timeline?
No Neutral Yes
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Water Reuse Project

Problem Statement Benefits Case_ At E_s tlm_a e
Studies Sources  Timeline
Prepare a feasibility study  If constructed, 2016-2018
and environmental this project
documents for the project could reduce Funding
that would further treat the City's need identified?
Wastewater Treatment for imported
Plant effluent to tertiary water by more
recycled water standards than 20%,
and provide recycled water allowing the
to Valero Benicia Refinery banking of
for use in cooling towers. water during

wet years for
Valero uses a lot of water  use in future
and we need to reduce droughts.
that use.

Is this Strategy Effective in Addressing the Problem Statement?

No Neutral Yes
2

Is this Strategy Aligned with Regional Best Practices?

No Neutral Yes

Is this Strategy Feasible in the Identified Timeline?

No Neutral Yes

City of Benicia

2017 Local Hazard Mitigation Plan
108




Turf Analysis (Parks, Trails, and Open Space Master Plan Update)

Problem
Statement
Funding being
sought to update
the City’s 1997
Parks, Trails &
Open Space
Master Plan.
That plan
process will
include a
comprehensive
assessment of
water-intensive
turf throughout
the City’s parks
system.

Outdated plan is

the problem
statement.

Benefits

Staff anticipate
reducing
ongoing water
used in parks
by 10-30%
while improving
park aesthetics
and user
satisfaction and
achieving other
related
objectives such
as stormwater
management.

Case Studies

City of
Roseville
Parks dept.
has done
extensive turf
replacement.

Funding

Sources

City General

Fund, Solano

County Water
Authority

Prop 1

programs.

Does Solano
County
Water

District have

resources
for cities?

Is this Strategy Effective in Addressing the Problem Statement?

Estimated
Timeline
18 Months

No Neutral Yes
2
Is this Strategy Aligned with Regional Best Practices?
No Neutral Yes
1 1
Is this Strategy Feasible in the Identified Timeline?
No Neutral Yes
2
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Evaluation of Jurisdictional Ordinances and Programs for Earthquake Retrofit of
Unreinforced Masonry Structures

A Benefits Case Studies Aliellie E_s tim_a e
Statement Sources Timeline
Current 2018-2020

regulations only
require retrofit of
unreinforced
masonry
structures when
the occupancy
type is changed.
The City has
identified 39
unreinforced
masonry
structures in
Benicia.

Is this Strategy Effective in Addressing the Problem Statement?

No Neutral Yes
11

Is this Strategy Aligned with Regional Best Practices?

No Neutral Yes

Is this Strategy Feasible in the Identified Timeline?

No Neutral Yes

I'd do some early research to see where you are.
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Natural Gas Shut-Off Valve Ordinance

A Benefits Case Studies Aliellie E_stlm_a LG

Statement Sources Timeline
Specialized Reduces 2018-2019
valves are risk of

available that can  natural gas
automatically shut leak arising

off natural gas from broken
service in case of gas lines
an emergency in

order to protect

the structure if a

gas leak or line

break occurs.

Is this Strategy Effective in Addressing the Problem Statement?

No Neutral Yes
3

Is this Strategy Aligned with Regional Best Practices?

No Neutral Yes

Is this Strategy Feasible in the Identified Timeline?

No Neutral Yes
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Conduct a Vulnerability Assessment of the City's Police Station to
Groundshaking

A Benefits Case Studies Aliellie E_s tlm_a o
Statement Sources Timeline
The The Police Station is
vulnerability  critical infrastructure.
of the police In the event of a
station to disaster, such as an
earthquake  earthquake, it is vital
ground that this facility remain
shaking is operational. A
unknown potential collapse or

partial collapse could
not only render the
station inoperable, but
could injure or Kills
vital staff needed to
respond to the
disaster.

Could you add on

energy & water
audit?

Is this Strategy Effective in Addressing the Problem Statement?

No Neutral Yes
1

Is this Strategy Aligned with Regional Best Practices?

No Neutral Yes

Is this Strategy Feasible in the Identified Timeline?

No Neutral Yes
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Stormwater Management and Flood Mitigation Plan

Problem Statement Benefits Case_ Foliellive E_s tlm_a e
Studies Sources Timeline
Sulphur Springs Increased Benicia FEMA? Start 2018
Creek and the resilience to Waterfront
Downtown current and Master Conservancy
Waterfront (vicinity  future flooding. Plan ?
of East 2nd Street
and East B Streets) Habitat Benicia
are prone to benefits for Adaption
flooding. Measure restoring Plan
C (2014) Sulphur
established a Springs Creek
funding source to
evaluate flooding in Increased
these areas. groundwater
Do we need a plan recharge.
first? What about
design (Ex: for Increased
existing Waterfront green acres
Plan?) and benefits
(sequestration
Is this needed (the and increased
plan)? You have a runoff and
Waterfront Master increased
Plan and Sea Level water quality
Adaption Plan (that from
mapped existing  bioswales, etc.)
conditions).
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Stormwater Management and Flood Mitigation Plan

Is this Strategy Effective in Addressing the Problem Statement?

No Neutral Yes

1 1

Is this Strategy Aligned with Regional Best Practices?

No Neutral Yes
1 1

Is this Strategy Feasible in the Identified Timeline?

No Neutral Yes
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Stormwater Resource Plan

Problem
Statement
Public agencies
must develop a
Storm Water
Resource Plan
prior to receiving
bond funding for
projects. Storm
Water Resource
Plans recognize
storm water as a
resource, are
developed on a
watershed
basis,
emphasizes
multi-benefit
projects and
emphasizes use
of publicly-
owned lands for
capture and use
projects.

For Prop 1, |
don’t think this
is a
requirement.

Benefits

Decreased
flooding.

Increased
groundwater
recharge.

Increased
green areas.

Decreased
urban heat
island effect.

Increased
sequestration.

Decreased
polluted
runoff.

Increased
water quality
(dueto
filtration in
bioswales,
etc.)

Case Studies AL
Sources
Contact DFW and
Strategic Conservancy
Growth (Bay Area
Council Urban
and/or Greening
Coastal Round — Nov.
Conservancy 2016 — Feb.
for Urban 2017)
Greening

case studies
for data/tools.

Prop 1 Grants

Is this Strategy Effective in Addressing the Problem Statement?

Estimated
Timeline
ASAP!

No Neutral Yes
1
Is this Strategy Aligned with Regional Best Practices?
No Neutral Yes
1
Is this Strategy Feasible in the Identified Timeline?
No Neutral Yes
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Storm Ready Community - National Weather Service

A Benefits Case Studies Aliellie E_s tlm_a o
Statement Sources Timeline
Community Increased City of FEMA? ASAP!
flooding community Berkeley
resilience to emergency Cal OES?
current flooding,  preparedness
storms, and program and
future sea level community
rise. trainings.
Emergency
preparedness?

Is this Strategy Effective in Addressing the Problem Statement?

No Neutral Yes

Is this Strategy Aligned with Regional Best Practices?

No Neutral Yes

Is this Strategy Feasible in the Identified Timeline?

No Neutral Yes
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Urban Waterfront Enhancement Master Plan

Problem
Statement
Tides and
stormwater
cause
localized
flooding in
several sites
in lower
downtown.
Sea Level
Rise is
projected to
increase the
extent,
duration, and
frequency of
flood events.

Benefits

Incorporate
flood mitigation
and stormwater

management
as intrinsic
elements of the
Waterfront Park
created by the
Waterfront Park
Initiative of
2004.

Case Studies

Funding
Sources
California
Coastal
Conservancy
(Prop
1),Active
Transportation
program, Prop
1 Grants

Measure AA
($in June
2017)

Is this Strategy Effective in Addressing the Problem Statement?

Estimated
Timeline
Detailed
design/engineering
and permitting will
begin when
funding is
available, and is
expected to take
approximately
twelve months.
Construction will
then be completed
in 2-3 phases over
approximately ten
years.

No Neutral Yes
2
Is this Strategy Aligned with Regional Best Practices?
No Neutral Yes
2
Is this Strategy Feasible in the Identified Timeline?
No Neutral Yes
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Critical Facilities, Vulnerable Building Types and Infrastructure Mapping for
Hazard Identification

A Benefits Case Studies AL E_s tlm_a e
Statement Sources Timeline
The City of Improved Palo Alto is FEMA Hazard  2017-2018
Benicia lacks  assessment of doing this right Mitigation
adequate natural hazard now. Grant
mapping and risks
data resources associated ABAG stronger
to conduct a with HWMG, safer
detailed hazard earthquake communities?
assessmentand  and flooding
risk analysis. Can assessor’s
Building Age data provide
What kind of baseline of
additional Structure Type  information?
analysis?
Number of
Did a storms

vulnerability
assessment for
climate change
impact what is
needed?

Ground floor
elevation

Is this Strategy Effective in Addressing the Problem Statement?

No Neutral Yes
2
Is this Strategy Aligned with Regional Best Practices?
No Neutral Yes
2
Is this Strategy Feasible in the Identified Timeline?
No Neutral Yes
2

City of Benicia
2017 Local Hazard Mitigation Plan
118



Outreach to Hazard Prone Residential Areas

Problem Statement Benefits Case_
Studies
Residential areas east of Increased
First Street are information about
susceptible to multiple hazard
hazards including preparation and
earthquake ground evacuation can
shaking, liquefaction and assist in avoiding
flooding. Some loss of property or

vulnerable populations life in the event of
reside in this part of the an emergency.
community.

$ Capacity — building

Call at potential
partners — BERT, other
community based
organizations not
necessarily disaster
oriented.

Funding
Sources

Is this Strategy Effective in Addressing the Problem Statement?

Estimated

Timeline
2019

No Neutral Yes
1
Is this Strategy Aligned with Regional Best Practices?
No Neutral Yes
Is this Strategy Feasible in the Identified Timeline?
No Neutral Yes
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Post Emergency Inspection and Plan Check Protocols

Problem Benefits Case Funding
Statement Studies Sources
The City of Improved None needed
Benicia lacks coordination for — no direct
written protocols  post-emergency costs, staff
for post- inspections and time will be
emergency permitting. required.
building
evaluation, Enhanced
occupancy effectiveness to
approval, plan manage building
check and occupancy for
permitting. damaged
structures.
Advance

identification of
staffing resources
(including
temporary staffing)
needed for post-
emergency
building activities.

Is this Strategy Effective in Addressing the Problem Statement?

Estimated
Timeline
2017-2018

No Neutral Yes

2

Is this Strategy Aligned with Regional Best Practices?

No Neutral Yes

Is this Strategy Feasible in the Identified Timeline?

No Neutral Yes
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STRATEGY: Evaluate Public Safety Communications Infrastructure

Problem Benefits Case Funding
Statement Studies Sources
Continuity of

Communications

Is this Strategy Effective in Addressing the Problem Statement?

Estimated
Timeline

No Neutral Yes

Is this Strategy Aligned with Regional Best Practices?

No Neutral Yes

Is this Strategy Feasible in the Identified Timeline?

No Neutral Yes
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Conduct a Vulnerability Assessment of the City's radio communications system

to natural and man-made disasters

A Benefits Case Studies
Statement
The vulnerability The failure of
of the City of the City’s
Benicia's radio  radio system
communications during a
system to natural natural
and man-made disaster
disasters is would be
unknown. catastrophic
and would
endanger the
community
and
emergency
responders.

Funding
Sources

Is this Strategy Effective in Addressing the Problem Statement?

Estimated

Timeline
Now and
ongoing.

No Neutral Yes
1
Is this Strategy Aligned with Regional Best Practices?
No Neutral Yes
1
Is this Strategy Feasible in the Identified Timeline?
No Neutral Yes
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Training Program for City Staff of Emergency Operations Center

Problem Benefits Case Studies Funding Estimated

Statement Sources Timeline

What is current
status? What
will future
program do
differently?

Is this Strategy Effective in Addressing the Problem Statement?

No Neutral Yes

Is this Strategy Aligned with Regional Best Practices?

No Neutral Yes

Is this Strategy Feasible in the Identified Timeline?

No Neutral Yes
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Outreach and Education for Disaster Preparedness

A G Benefits Case Studies A
Statement Sources
General Public Increased Berkeley
Safety awareness of
hazards.
Can this be
integrated with Reduced heat
the ‘storm ready related
community’ illness.
outreach?
Reduced
insurance
claims.

Less property
damage.

Is this Strategy Effective in Addressing the Problem Statement?

Estimated
Timeline

No Neutral Yes

Is this Strategy Aligned with Regional Best Practices?

No Neutral Yes

Is this Strategy Feasible in the Identified Timeline?

No Neutral Yes
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Creation of a complete plan and subsequent training and evaluation of the

vulnerability of the community to an active shooter or terrorist event creating
mass casualties

Problem Benefits Case Funding Estimated
Statement Studies Sources Timeline

Vulnerability of Reduced 24 Months (no
the community to casualties in the start date
an active shooter event on an identified).
or terrorist event  active shooter

creating mass or terrorist

casualties. event. Possible

prevention by

reducing soft
target

vulnerability.

Is this Strategy Effective in Addressing the Problem Statement?

No Neutral Yes

Is this Strategy Aligned with Regional Best Practices?

No Neutral Yes

Is this Strategy Feasible in the Identified Timeline?

No Neutral Yes
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WHAT DID WE MISS?

126

What are the numbers behind “few” and “most” landslides?

Outreach and education for disaster preparedness should include all hazards
(and future sea level rise) and target the most vulnerable communities for
capacity building and resilience-building.

If possible, enrich LHMP with UWMP information for drought section or
infrastructure section.

URM. If status is unknown check in with state seismic safety commission.

Check ABAG policy database for examples of gas shut-off valve ordinances, and
mandatory URM ordinances.

What is the definition of a “storm ready community?” Is this a National Weather
Service term?

Get tidal data from (recent) FEMA SF Bay Study to see water level of 100-year
storm for Benicia’s shoreline. The Study maps 100-year storm events using
OCOF or NOAA SUR viewer to see how it compares to the FEMA 100-year
storm — can help prioritize flood areas.

What is the difference between “storm water resource plan” and “storm water
mgmt. and flood mitigation plan?” And why are these needed is we already have
a water front master plan and adaption plan?

Would love to see more integration of adaption plan mapping (existing
conditions, etc.) into planning for this hazard.
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Community Workshop

WORKSHOP PHOTOS
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WORKSHOP AGENDA
1. Sign In, Welcome

2. Presentation

a. Overview of LHMP planning process
b. Overview of hazards in Benicia
c. Roll of community in LHMP process (key actions and dates)
i. Feedback here
ii. Review Public Draft
iii. Take Survey online
iv. Help the City Identify Key partners (community groups, businesses,
etc).
v. Stay involved with hazard mitigation and preparedness (BERT, etc).
d. Overview of activities in tonight’s open house
e. Questions about the planning process or hazards or anything else? There
will be representatives from the City here to help you answer questions as
you go through the activities
3. Open House

Stations:

e Hazard Maps & Mitigation Strategies Posters

o Earthquake (Strategies, Map)

o Flooding (Strategies, Map)

o Wildfire (Strategies, Map)

o0 Drought (Strategies, No Map)

o0 Multi-Hazard Strategies (Strategies, No Map)

e Where have you experienced hazards in Benicia?

0 Same map/sticker combo we’ve used at other events

o Critical Facility Identification (different stickers)

o0 Room next to it for people to write in places (sometimes finding a specific
building on an aerial map can be tough, so it's good to provide a general
option, so people can write in categories too, like ‘schools’)

e General Comments
o0 What did we miss easel
o Comment Cards

City of Benicia
2017 Local Hazard Mitigation Plan
128



COMMENT CARDS

e “While | am concerned with ‘natural disasters,” | am also really concerned with
possible local disasters. Should the Valero ‘Crude-By-Rail’ project be approved?
That particular project could be a ‘day-to-day’ potential hazard to Benicia and
beyond.”

e ‘| have already filled out the online survey.”
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CRITICAL FACILITIES
IMPORTANT LOCATIONS WE SHOULD PROTECT

130

Benicia State Park
Water Treatment Plant
Sewage Treatment Plant
Industrial Park
Benicia Arsenal
Pacifica Pizza
o0 May be susceptible to flooding
o Downtown — protection from earthquakes; was damaged during most recent
Napa earthquake
Valero
o Environmental concerns
o Especially bringing trains with crude oil into liquefaction zone
Buildings on First Street
o0 They are historic; community events happen here
Homes near Rose Drive
o0 More likely to experience landslides in backyards due to hills
Rancho Benicia Mobile Home Park
o Especially flooding and liquefaction impacts and a vulnerable population
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KEY QUESTIONS AND TAKEAWAYS
e |s climate change considered in these maps?
o0 Does FEMA include it?
e Liquefaction and coal trains — Why?
o0 Individual preparedness
How is liquefaction risk related to shaking risk?
How does this relate to individual preparedness?
Extreme heat measures/ strategies
Drought mitigation?
More comprehensive preparedness for a hazardous material emergency,
specifically at the Valero
e Integrate a measure about alerting all citizens in the event of an emergency into
LHMP
e Specific action for Rancho Benicia?
0 The mobile home park is not subject to the building code like brick and
mortar homes are. This could be an issue for building resilience through
LHMP mitigation actions that target the building code.
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STRATEGY REVIEW

Urban Water Management Plan

Does this strategy protect Benicia from this hazard?

No

Neutral

Yes

3

Should this strategy be a high priority for the City of Benicia?

No Neutral Yes
4 1
Water Reuse Project
Does this strategy protect Benicia from this hazard?
No Neutral Yes
1 4

Should this strategy be a high priority for the City of Benicia?

No

Neutral

Yes

1

4

Turf Analysis (Parks, Trails, and Open Space Master Plan Update)

Does this strategy protect Benicia from this hazard?

No

Neutral

Yes

1

2

1

Should this strategy be a high priority for the City of Benicia?

No

Neutral

Yes

1

2

1
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Evaluation of Jurisdictional Ordinances and Programs for Earthquake Retrofit of
Unreinforced Masonry Structures

Does this strategy protect Benicia from this hazard?

No

Neutral

Yes

2

Should this strategy be a high priority for the City of Benicia?

No Neutral Yes
2 5
Natural Gas Shut-Off Valve Ordinance
Does this strategy protect Benicia from this hazard?
No Neutral Yes
1 7

Should this strategy be a high priority for the City of Benicia?

No

Neutral

Yes

1

1

7

Conduct a Vulnerability Assessment of the City's Police Station to

Groundshaking
Does this strategy protect Benicia from this hazard?

No

Neutral

Yes

4

2

Should this strategy be a high priority for the City of Benicia?

No

Neutral

Yes

1

4

2

City of Benicia

2017 Local Hazard Mitigation Plan

133



Stormwater Management and Flood Mitigation Plan
Does this strategy protect Benicia from this hazard?

No

Neutral

Yes

4

Should this strategy be a high priority for the City of Benicia?

No Neutral Yes
4 1
Stormwater Resource Plan
Does this strategy protect Benicia from this hazard?
No Neutral Yes
4 1

Should this strategy be a high priority for the City of Benicia?

No Neutral Yes
4 1
Storm Ready Community - National Weather Service
Does this strategy protect Benicia from this hazard?
No Neutral Yes
2 3

Should this strategy be a high priority for the City of Benicia?

No

Neutral

Yes

1

4
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Urban Waterfront Enhancement Master Plan
Does this strategy protect Benicia from this hazard?

No Neutral Yes

3 3

Should this strategy be a high priority for the City of Benicia?

No Neutral Yes

4 2

Critical Facilities, Vulnerable Building Types and Infrastructure Mapping for
Hazard Identification
Does this strategy protect Benicia from this hazard?

No Neutral Yes

Should this strategy be a high priority for the City of Benicia?

No Neutral Yes

6

Outreach to Hazard Prone Residential Areas
Does this strategy protect Benicia from this hazard?

No Neutral Yes

Should this strategy be a high priority for the City of Benicia?

No Neutral Yes

1 5
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Post Emergency Inspection and Plan Check Protocols

Does this strategy protect Benicia from this hazard?

No

Neutral

Yes

2

Should this strategy be a high priority for the City of Benicia?

No Neutral Yes
1 1
Evaluate Public Safety Communications Infrastructure
Does this strategy protect Benicia from this hazard?
No Neutral Yes
1 2 3

Should this strategy be a high priority for the City of Benicia?

No

Neutral

Yes

2

2

1

Conduct a Vulnerability Assessment of the City's radio communications system

to natural and man-made disasters
Does this strategy protect Benicia from this hazard?

No

Neutral

Yes

1

Should this strategy be a high priority for the City of Benicia?

No

Neutral

Yes

1

3
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Training Program for City Staff of Emergency Operations Center
Does this strategy protect Benicia from this hazard?

No

Neutral

Yes

1

1

3

Should this strategy be a high priority for the City of Benicia?

No Neutral Yes
1 3
Outreach and Education for Disaster Preparedness
Does this strategy protect Benicia from this hazard?
No Neutral Yes
1 4

Should this strategy be a high priority for the City of Benicia?

No

Neutral

Yes

1

4

Creation of a complete plan and subsequent training and evaluation of the
vulnerability of the community to an active shooter or terrorist event creating

mass casualties

Does this strategy protect Benicia from this hazard?

No

Neutral

Yes

1

1

Should this strategy be a high priority for the City of Benicia?

No

Neutral

Yes

1

2

1
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Defensible Space Program - Site Specific Assessment

Does this strategy protect Benicia from this hazard?

No

Neutral

Yes

3

Should this strategy be a high priority for the City of Benicia?

No Neutral Yes
3 1
Urban Interface Ordinance
Does this strategy protect Benicia from this hazard?
No Neutral Yes

1

1

Should this strategy be a high priority for the City of Benicia?

No

Neutral

Yes

1

1

1
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Online Survey

Overview

The City created an online survey for community members, including City staff. The
purpose of the survey was to gauge understanding and concerns surrounding hazards
in Benicia, as well as get a sense of community preparedness in the event of a disaster.
The survey asked about potential hazards facing Benicia and what steps community
members have taken or are interested in taking to reduce the threat from these hazards.
The survey was advertised through multiple posts on the City and Fire Department’s
respective Facebook and Twitter accounts. Emails were sent to the entire roster of City
staff, as well as to employees of the Benicia Unified School District. The City manager’s
newsletter also included a link to the survey and the City’s LHMP project website.

In total, 272 individuals completed the online survey. Additionally, a representative from
the Benicia Emergency Response Team (BERT) brought physical copies to Casa
Vilarrasa and Rancho Benicia Mobile Home Park to engage especially vulnerable
residents (low income and elderly). A total of 13 surveys were collected from Rancho
Benicia Mobile Home Park and Casa Vilarrasa Senior Apartments, creating a total of
283 responses.

—

' ]
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Demographics

Of the 283 participants, 281 answered about their relationship to the City of Benicia. In
total, 64.1% (180 individuals) live in the City of Benicia, while 21% (59 individuals) live
and work in the City. Two respondents were neither a resident nor an employee in the
City.

Response % Total Responses
| live in the City of Benicia 64.1% 180
| work in the City of Benicia 14.2% 40
| live and work in the City of Benicia 21.0% 59
Neither, but | am an interested party 0.7% 2
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Existing and Potential Hazards

Community members were asked about hazards that had already impacted their
homes, as well as what potential hazards were of the most concern to them. Over one
quarter (27.8%) of respondents had been impacted by a disaster at their current
residence. Of those that had been impacted, drought, earthquake, and flooding were
the most common hazards experienced. Impacts from earthquakes, drought, and
wildfire were the potential hazards that concerned respondents the most. The potential
of tsunami was of lowest concern.

Have you been impacted by a disaster in your current residence?

Response % Total Responses
Yes 27.8% 73
No 72.2% 190

Select the disasters that you have been impacted by in your current residence

Response % Total Responses
Drought 55.6% 45
Earthquake 33.3% 27
Extreme Heat 6.2% 5
Flooding 25.9% 21
Landslide 1.2% 1
Tsunami 2.5% 2
Wildfire 16.0% 13

Hazards of most concern to your neighborhood
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Hazard of most concern to your neighborhood

Response % Total Responses
Drought 76.2% 202
Earthquake 94.7% 251
Extreme Heat 13.2% 35
Flooding 35.1% 93
Landslide 7.5% 20
Tsunami 6.8% 18
Wildfire 61.1% 162

Personal Preparedness

In addition to identifying hazards of concern, participants were asked to explain
individual steps they have taken toward increasing their individual preparedness for
disaster. This understanding, while limited to the survey sample, can indicate the

potential ability of the community to respond and recover from disaster.

Over half of respondents currently own most of the 18 items recommended for the 72
hours immediately after a disaster, e.g., cooking utensils and flashlights. Of the 18 items
recommended, only 6 were owned by less than half of the respondents: cash, pet

supplies, handheld “walkie-talkie” radios (with batteries), important family

photos/documentation in a water- and fireproof container, gasoline, and a secondary

source of heat.

If a severe hazard event occurred today such that all services were cut off from your
home (power, gas, water, sewer) and you were unable to leave or access a store for 72
hours, which of these items do you have readily available?

Response % Total
Responses
Can opener 93.1% 228
Cooking and eating utensils 89.8% 220
Flashlight (with batteries) 89.8% 220
First aid kit/supplies 87.8% 215
Canned/nonperishable foods (ready to eat) 82.9% 203
Blanket(s)/sleeping bag(s) 79.2% 194
Extra clothes and shoes 78.4% 192
Extra medication 69.8% 171
Gas grill/camping stove 69.4% 170
Potable water (3 gallons per person) 63.3% 155
Portable AM/FM radio (solar-powered, hand crank, or batteries) 62.4% 153
Telephone (with batteries) 50.2% 123
Cash 49.4% 121
Pet supplies 47.8% 117
Handheld walkie-talkie radios (with batteries) 36.3% 89

142

City of Benicia

2017 Local Hazard Mitigation Plan



Response % Total
Responses
Secondary source of heat 29.0% 71
]Ic_mportant farmly photos / documentation in a water- and 26.1% 64
ireproof container
Gasoline 24.5% 60

Employer Preparedness

In addition to identifying personal preparedness actions taken, respondents were asked
to identify the steps their employers had taken to mitigate the impacts of natural hazards
on their businesses and employees. A maijority of survey takers confirmed that their
employers have a plan for disaster recovery in place and a workforce communications

plan.

Does your employer have a plan for disaster recovery in place?

Response % Total Responses
Yes 57.4% 78
No 16.9% 23
| don't know 25.7% 35

Does your employer have a workforce communications plan to implement following a

disaster so they are able to contact you?

Response % Total Responses
Yes 55.3% 78
No 16.3% 23
| don't know 28.4% 40

Community Preparedness

A connected community builds resiliency by allowing neighbors to lend a helping hand

on a short-term basis until emergency response personnel or supplies arrive. Identifying
and understanding the needs of vulnerable neighbors (including the elderly, very young,
or disabled) allows community members to adequately assist those around them. In the
survey, the City found that about a third of respondents (38.1%) felt as though they
were familiar with the special needs of their neighbors in the event of a disaster.

Are you familiar with the special needs of your neighbors in the event of a disaster
situation? (Special needs may include limited mobility, severe medical conditions, and
memory impairments.)

Response % Total Responses
Yes 38.1% 94
No 61.9% 153
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Another way to improve community preparedness is to encourage community members
to participate in local or national emergency preparedness programs, such as training
through BERT, Citizens Organized to Prepare for Emergencies (COPE), or the
American Red Cross. Volunteers in these programs are trained in basic emergency
response sKkills, including search and rescue, team organization, and evacuation safety
procedures. During an emergency, community members who are certified can care for
and protect others and assist and supplement emergency response professionals.

Have you participated in local or national emergency preparedness programs, such as
Citizens Organized to Prepare for Emergencies (COPE), Benicia Emergency Response
Team (BERT), or the American Red Cross?

Response % Total
Responses
Yes 48.8% 119
No, but | would like to learn more about these programs 32.8% 80
No, | am not interested in learning more about emergency 18.4% 45
preparedness programs.

Community members were also asked to identify what avenues they would like to see
the City pursue to improve resiliency and community engagement in future
emergencies. A majority of participants selected all of the actions, with “Provide
effective emergency notifications and communication,” at 84.7%, being the most
popular. In line with participant desire for more effective emergency communications,
the survey also asked how respondents got information about emergencies as well as
general information about Benicia. For both scenarios, Cable Channel 27 and the local
newspaper were the most common responses. Additionally, participants who entered an
alternative source most commonly cited the radio as their primary source of information.

How can the City help you become more prepared for a disaster?

Response % Total
Responses
Provide effective emergency notifications and communication. 84.7% 200
Provide training and education to residents and business owners on 60.2% 142
how to reduce future damage.
Provide community outreach regarding emergency preparedness. 70.8% 167
Create awareness of special needs and vulnerable populations. 55.1% 130
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In an emergency, where are you most likely to look for information?

Average Total
Points (1-5 Responses
Scale)
City of Benicia Website (www.ci.benicia.ca.us) 2.38 192
Social Media (Facebook, Twitter or NextDoor) 2.08 187
Cable Channel 27 3.24 190
Local Newspaper (Benicia Herald or Vallejo Times Herald) 3.66 182

On a daily basis, where are you most likely to look for information about the City?

Average Total
Points (1-5 | Responses
Scale)

City of Benicia Website (www.ci.benicia.ca.us) 2.02 175

Social Media (Facebook, Twitter or NextDoor) 2.10 173

Cable Channel 27 3.57 157

Local Newspaper (Benicia Herald or Vallejo Times Herald) 2.90 179
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Appendix B: Status of 2011 Mitigation Strategy Programs

Ongoing Programs - Economy

DEPT.

Program

Status

CDD

1

Assist in ensuring adequate hazard disclosure by
working with real estate agents to improve enforcement
of real estate disclosure requirements for commercial
and industrial properties with regard to seven official
natural hazard zones: 1) Special Flood Hazard Areas
(designated by FEMA), 2) Areas of Potential Flooding
from dam failure inundation, 3) Very High Fire Hazard
Severity Zones, 4) Wildland Fire Zones, 5) Earthquake
Fault Zones (designated under the Alquist-Priolo
Earthquake Fault Zoning Act), and the 6) Liquefaction
and Landslide Hazard Zones (designated under the
Seismic Hazard Mapping Act). (ECON-a-1)

Ongoing

CDD

Require engineered plan sets for voluntary or
mandatory soft-story seismic retrofits by private owners
until a standard plan set and construction details
become available. (ECON-b-1) - California Building
Code

Addressed in new
LHMP Strategy # 10

CDD

Continue to actively implement existing State law that
requires cities and counties to maintain lists of the
addresses of unreinforced masonry buildings and
inform private property owners that they own this type
of hazardous structure. (ECON-c-1)

Ongoing

CDD

As required by State law, require private owners to
inform all existing tenants that they may need to be
prepared to work elsewhere following an earthquake
even if the building has been retrofitted, because it has
probably been retrofitted to a life-safety standard, not to
a standard that will allow occupancy following major
earthquakes. (ECON-c-4)

Ongoing

CDD
FIRE

Increase efforts to reduce hazards in existing private
development in wildland-urban interface fire-threatened
communities or in areas exposed to high-to-extreme
fire threat through improving engineering design and
vegetation management for mitigation, appropriate
code enforcement, and public education on defensible
space mitigation strategies. (ECON-e-1)

Ongoing

FIRE

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

FIRE
CDD

Require that new privately-owned business and office
buildings in high fire hazard areas be constructed of
fire-resistant building materials and incorporate fire-
resistant design features (such as minimal use of
eaves, internal corners, and open first floors) to

Ongoing — due to
inadequate
parcel/mapping
resources this is an
area for future
improvement.
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increase structural survivability and reduce ignitability.
(ECON-e-3)

FIRE 8 Adopt and amend as needed updated versions of the Ongoing

CDD California Building and Fire Codes so that optimal fire-
protection standards are used in construction and
renovation projects of private buildings. (ECON-e-4)

FIRE 9 Create a mechanism to enforce provisions of the Ongoing

CDD California Building and Fire Codes and other local
codes that require the installation of smoke detectors
and fire-extinguishing systems on existing privately-
owned buildings by making installation a condition of
(a) finalizing a permit for any work valued at over a
fixed amount and/or (b) on any building over 75 feet in
height, and/or (b) as a condition for the transfer of
property. (ECON-e-5)

CDD 10 Compile a list of privately-owned high-rise and high- No structures in this

FIRE occupancy buildings that are deemed, due to their age | category
or construction materials, to be particularly susceptible
to fire hazards, and determine an expeditious timeline
for the fire-safety inspection of all such structures.

(ECON-e-9)

FIRE 11 Conduct periodic fire-safety inspections of all privately- | Ongoing
owned commercial and industrial buildings. (ECON-e-
10)

CDD 12 Balance the needs for private commercial and industrial | Ongoing through
development against the risk from potential flood- development review
related hazards. (ECON-f-2)

PW 13 Ensure that new private development pays its fair share | Ongoing through
of improvements to the storm drainage system development review
necessary to accommodate increased flows from the and compliance with
development, or does not increase runoff by draining NPDES permit.
water to pervious areas or detention facilities. (ECON-f-

3)

PW 14 Provide sandbags and plastic sheeting to private Ongoing - available
businesses in anticipation of rainstorms, and deliver during flood
those materials to vulnerable populations upon request. | emergencies
(ECON-f-4)

PW 15 Provide information to private business on locations for | Ongoing - available
obtaining sandbags and deliver those sandbags to during flood
those various locations throughout a city and/or county. | emergencies. Will
(ECON-f-5) improve with new

LHMP Mitigation #2

PW 16 Apply floodplain management regulations for private City Floodplain

CDD development in the floodplain and floodway. (ECON-f- | Ordinance, Zoning
6) Ordinance, General

Plan
PW 17 Encourage private business owners to participate in Ongoing —as
CDD building elevation programs within flood hazard areas. needed

(ECON-f-7)
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CDD 18 Increase efforts to reduce landslides and erosion in Ongoing through

PW existing and future development by improving development review
appropriate code enforcement and use of applicable — no major
standards for private property, such as those appearing | development on
in the California Building Code, California Geological vulnerable sites
Survey Special Report 117 — Guidelines for Evaluating | during planning
and Mitigating Seismic Hazards in California, American | period.

Society of Civil Engineers (ASCE) report
Recommended Procedures for Implementation of DMG
Special Publication 117: Guidelines for Analyzing and
Mitigating Landslide Hazards in California, and the
California Board for Geologists and Geophysicists
Guidelines for Engineering Geologic Reports. Such
standards should cover excavation, fill placement, cut-
fill transitions, slope stability, drainage and erosion
control, slope setbacks, expansive soils, collapsible
soils, environmental issues, geological and
geotechnical investigations, grading plans and
specifications, protection of adjacent properties, and
review and permit issuance. (ECONg-

1)

CDD 19 Continue to require that all new privately-owned Ongoing
commercial and industrial buildings be constructed in
compliance with requirements of the most recently
adopted version of the California Building Code.

(ECON-h-1) - California Building Code

CDD 20 Conduct appropriate employee training and support Ongoing
continued education to ensure enforcement of
construction standards for private development.

(ECON-h-2)

CDD 21 Develop and enforce a repair and reconstruction California Building
ordinance to ensure that damaged buildings are Code, but could
repaired in an appropriate and timely manner and adopt the appendix
retrofitted concurrently. This repair and reconstruction separately.
ordinance should apply to all public and private Carried over to
buildings, and also apply to repair of all damage, 2016-2021 planning
regardless of cause. See period.
http://quake.abag.ca.gov/recovery/info-repair-ord.html.

(ECON-i-5)

CDD 22 Provide information to private business owners and Addressed through

FIRE their employees on the availability of interactive hazard | new LHMP Strategy
maps on ABAG’s web site. (ECON-j-1) #20

CDD 23 Make use of the materials developed by others (such Utilize City’s

FIRE as found on ABAG’s web site at website/Mitigation

http://quake.abag.ca.gov/business) to increase
mitigation activities related to earthquakes by groups
other than your own agency. ABAG plans to continue to
improve the quality of those materials over time.
(ECON-j-7)

page, Facebook and
Twitter
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PW

24

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

"Only Rain Down the
Drain" campaign

FIRE

25

Distribute appropriate materials related to disaster
mitigation and preparedness to private business
owners. Appropriate materials are (1) culturally
appropriate and (2) suitable for special needs
populations. For example, such materials are available
on the http://www.preparenow.org website and from
non-governmental organizations that work with these
communities on an on-going basis. (ECON-j-13)

Addressed through
new LHMP Strategy
#20

Ongoi

ng Programs - Education

FIRE
BUSD

26

Work cooperatively with the American Red Cross,
cities, counties, and non-profits to set up memoranda of
understanding for use of education facilities as
emergency shelters following disasters. (EDUC-b-1)

FIRE
BUSD

27

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

FIRE
BUSD

28

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

FIRE
BUSD

29

Encourage employees of schools to have family
disaster plans and conduct mitigation activities in their
own homes. (EDUC-c-1)

FIRE
BUSD

30

Develop plans, in conjunction with fire jurisdictions, for
evacuation or sheltering in place of school children
during periods of high fire danger, thereby recognizing
that overloading of streets near schools by parents
attempting to pick up their children during these periods
can restrict access by fire personnel and equipment.
(EDUC-c-2)

Ongoi

ng Programs - Environment

CDD
FIRE

STATE &
FED.

31

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

Ongoing - Issues
are addressed on a
case-by-case basis
as mitigation
programs are
designed and
implemented.
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historic preservation. (ENVI-a-1) State & Federal
Resource Agencies.

CDD 32 Encourage regulatory agencies to work collaboratively | Ongoing

FIRE with safety professionals to develop creative mitigation
strategies that effectively balance environmental and

STATE & safety needs, particularly to meet critical wildfire, flood,

FED and earthquake safety levels. (ENVI-a- 2)

CDD 33 Continue to enforce and/or comply with State- Ongoing through
mandated requirements, such as the California development review

STATE & Environmental Quality Act and environmental

FED regulations to ensure that urban development is
conducted in a way to minimize air pollution. For
example, air pollution levels can lead to global
warming, and then to drought, increased vegetation
susceptibility to disease (such as pine bark beetle
infestations), and associated increased fire hazard.

(ENVI-a-3)

PW 34 Balance the need for the smooth flow of storm waters Ongoing - issues are
versus the need to maintain wildlife habitat by addressed on a

STATE & developing and implementing a comprehensive case-by-case basis

FED Streambed Vegetation Management Plan that ensures | as mitigation
the efficacy of flood control efforts, mitigates wildfires programs are
and maintains the viability of living rivers. (ENVI-a-5) designed and

implemented

PW 35 Comply with applicable performance standards of any Ongoing through
National Pollutant Discharge Elimination System development review

STATE & municipal stormwater permit that seeks to manage

FED increases in stormwater run-off flows from new
development and redevelopment construction projects.

(ENVI-a-6)

PW 36 Enforce and/or comply with the grading, erosion, and Ongoing through
sedimentation requirements by prohibiting the development review
discharge of concentrated stormwater flows by other
than approved methods that seek to minimize
associated pollution. (ENVI-a-7)

CDD 37 Explore ways to require that hazardous materials Ongoing through

FIRE stored in the flood zone be elevated or otherwise permits and
protected from flood waters. (ENVI-a-8) inspections

ALL 38 Provide information on hazardous waste disposal Ongoing

DEPTS and/or drop off locations. (ENVI-a-10)

P&CS 39 When remodeling existing government and Ongoing where

CDD infrastructure buildings and facilities, remove asbestos | applicable.
to speed up cleanup of buildings so that they can be
reoccupied more quickly. (ENVI-a-11)

CDD 40 Stay informed of scientific information compiled by Ongoing — Climate

regional and state sources on the subject of rising sea
levels and global warming, especially on additional
actions that local governments can take to mitigate this
hazard including special design and engineering of

Adaptation Plan
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government-owned facilities in low-lying areas, such as
wastewater treatment plants, ports, and airports. (ENVI-
b-1)

CDD 41 Inventory global warming emissions in your own local Ongoing — Climate
government's operations and in the community, set Action Plan
reduction targets and create an action plan. (ENVI-b-2)

—Reduction targets adopted in September 2008.
Ongoing Programs - Government

FIRE 43 Clarify to workers in critical facilities and emergency Ongoing - training

PD personnel, as well as to elected officials and the public, | programs (classes,

CMO the extent to which the facilities are expected to seminars, ed.
perform only at a life safety level (allowing for the safe materials)
evacuation of personnel) or are expected to remain
functional following an earthquake. (GOVT-a-3)

FIRE 44 Encourage joint meetings of security and operations Ongoing- training,

PD personnel at critical facilities to develop innovative ways | drills, cooperative

CMO for these personnel to work together to increase safety | planning
and security. (GOVT-a-5)

P&CS 45 Ensure that new government-owned facilities comply Ongoing — no new

CDD with and are subject to the same or more stringent government facilities

FIRE regulations as imposed on privately-owned built or planned
development. (GOVT-a-10)

P&CS 46 Comply with all applicable building and fire codes, as Ongoing as needed

CDD well as other regulations (such as state requirements

FIRE for fault, landslide, and liquefaction investigations in
particular mapped areas) when constructing or
significantly remodeling government-owned facilities.

(GOVT-a-11)

P&CS 47 Prior to acquisition of property to be used as a critical Ongoing — no new

CDD facility, conduct a study to ensure the absence of critical facility

FIRE significant structural hazards and hazards associated acquired or planned
with the building site. (GOVT-a-12)

P&CS 48 Ensure that any regulations imposed on private-owned | Ongoing

CDD businesses related to repair and reconstruction (see

FIRE Economy Section) are enforced and imposed on local
government's own buildings and structures. (GOVT-a-

13)

FIRE 49 Continue to participate not only in general mutual-aid Mutual Aid

POLICE agreements, but also in agreements with adjoining agreements in place

SO. CTY. jurisdictions for cooperative response to fires, floods,
earthquakes, and other disasters. (GOVT-c-13)

FIRE 50 Install alert and warning systems for rapid evacuation Seven sirens in

PD or shelter-in-place. Such systems include outdoor place. Cable TV and

sirens and/or reverse-911 calling systems. (GOVT-c-
14)

AM radio used for
notification. Will
improve with
implementation of
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new LHMP

Mitigation #2
CDD 51 Regulate and enforce the location and design of street- | Ongoing
FIRE address numbers on buildings and minimize the
naming of short streets (that are actually driveways) to
single homes. (GOVT-c-16) —Building Code, Fire Code
FIRE 52 Monitor weather during times of high fire risk using, for | Ongoing monitoring
example, weather stations tied by 911 Dispatch and
into police and fire dispatch centers. (GOVT-c-17) Patrol. Weather
stations at fire
stations.
ALL 53 Promote information sharing among overlapping and Ongoing - includes
DEPTS neighboring local governments, including cities, cooperation with
counties, and special districts, as well as utilities. ABAG and State
(GOVT-d-1) agencies
ALL 54 Recognize that emergency services is more than the Ongoing - includes
DEPTS coordination of police and fire response; it also includes | cooperation with
planning activities with providers of water, food, energy, | ABAG and State
transportation, financial, information, and public health agencies
services. (GOVT-d-2)
CDD 55 As new flood-control projects are completed, request New FIRMs
PW that FEMA revise its flood insurance rate maps and expected to become
FIRE digital Geographic Information System (GIS) data to effective summer
reflect flood risks as accurately as possible. (GOVT-d- | 2016
4)
CDD 56 Participate in FEMA’s National Flood Insurance Ongoing
PW Program. (GOVT-d-5)
FIRE
FIRE 57 Work with major employers and agencies that handle Emergency
hazardous materials to coordinate mitigation efforts for | Response Plan at
the possible release of these materials due to a natural | major sources
disaster such as an earthquake, flood, fire, or landslide.
(GOVT-d-7)
CDD 58 Cooperate with researchers working on government- Done, if applicable
FIRE funded projects to refine information on hazards, for
example, by expediting the permit and approval
process for installation of seismic arrays, gravity survey
instruments, borehole drilling, fault trenching, landslide
mapping, flood modeling, and/or damage data
collection. (GOVT-d-10)
Ongoing Programs - Health
FIRE 59 Ensure health care facilities are adequately prepared to
care for victims with respiratory problems related to
smoke and/or particulate matter inhalation. (HEAL-a-3)
FIRE 60 Ensure these health care facilities have the capacity to

shut off outside air and be self-contained (HEAL-a-4)

Ongoing Programs — Housing
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FIRE

61

Develop a plan for short-term sheltering of residents of
your community in conjunction with the American Red
Cross. (HSNG-a-3)

CDD

62

Utilize or recommend adoption of a retrofit standard
that includes standard plan sets and construction
details for voluntary bolting of homes to their
foundations and bracing of outside walls of crawl
spaces (“cripple” walls), such as Plan Set A developed
by a committee representing the East Bay-Peninsula-
Monterey Chapters of the International Code Council
(ICC), California Building Officials (CALBO), the
Structural Engineers Association of Northern California
(SEAONC), the Northern California Chapter of the
Earthquake Engineering Research Institute (EERI-NC),
and ABAG’s Earthquake Program. (HSNG-b-1) —
Minimum standards in Construction Framing provisions
of California Building Code

Addressed in new
LHMP Strategy # 10

CDD

63

Require engineered plan sets for seismic retrofitting of
heavy two-story homes with living areas over garages,
as well as for split level homes (that is, homes not
covered by Plan Set A), until standard plan sets and
construction details become available. (HSNG-b- 2) —
California Building Code

Addressed in new
LHMP Strategy # 10

CDD

64

Require engineered plan sets for seismic retrofitting of
homes on steep hillsides (because these homes are
not covered by Plan Set A). (HSNG-b-3) —California
Building Code

Addressed in new
LHMP Strategy # 10

CDD

65

Encourage local government building inspectors to take
classes on a periodic basis (such as the FEMA-
developed training classes offered by ABAG) on
retrofitting of single family homes, including application
of Plan Set A. (HSNG-b-4) —California Building Code

Ongoing

CDD

66

Encourage private retrofit contractors and home
inspectors doing work in your area to take retrofit
classes on a periodic basis (such as the FEMA-
developed training classes offered by ABAG or
additional classes that might be offered by the CALBO
Training Institute) on retrofitting of single-family homes.
(HSNG-b-5)

Partially addressed
in new LHMP
Strategy #5

CDD

67

Require engineered plan sets for voluntary or
mandatory soft-story seismic retrofits by private owners
until a standard plan set and construction details
become available. (HSNG-c-1) —California Building
Code

Addressed in new
LHMP Strategy # 10

CDD

68

Provide technical assistance in seismically
strengthening privately-owned soft-story structures.
(HSNG-c-9)

Ongoing through
property owner
coordination
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CDD

69

Continue to actively implement existing State law that
requires cities and counties to maintain lists of the
addresses of unreinforced masonry buildings and
inform private property owners that they own this type
of hazardous structure. (HSNG-d-1)

Ongoing — prior list
currently being
digitized

CDD

70

As required by State law, require private owners to
inform all existing tenants that they may need to be
prepared to live elsewhere following an earthquake
even if the building has been retrofitted, because it has
probably been retrofitted to a life-safety standard, not to
a standard that will allow occupancy following major
earthquakes. (HSNG-d-4)

Ongoing

CDD

71

Continue to require that all new housing be constructed
in compliance with requirements of the most recently
adopted version of the California Building Code.
(HSNG-f-1)

Ongoing

CDD

72

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

Ongoing

FIRE

73

Increase efforts to reduce hazards in existing private
development in wildland-urban interface fire-threatened
communities or in areas exposed to high-to-extreme
fire threat through improving engineering design and
vegetation management for mitigation, appropriate
code enforcement, and public education on defensible
space mitigation strategies. (HSNG-g-1)

Ongoing

FIRE

74

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

Partially addressed
through new LHMP
Strategy #11

FIRE

75

Require that new homes in wildland-urban-interface
fire-threatened communities or in areas exposed to
high-to-extreme fire threat be constructed of fire-
resistant building materials (including roofing and
exterior walls) and incorporate fire-resistant design
features (such as minimal use of eaves, internal
corners, and open first floors) to increase structural
survivability and reduce ignitability. Note - See
Structural Fire Prevention Field Guide for Mitigation of
Wildfires at http://osfm.fire.ca.gov/structural.html.
(HSNG-g-3)

Ongoing — due to
inadequate
parcel/mapping
resources this is an
area for future
improvement.

FIRE
CDD

76

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

g-5)

Ongoing through
development review.
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CDD
FIRE

7

Adopt and amend as needed updated versions of the
California Building and Fire Codes so that optimal fire-
protection standards are used in construction and
renovation projects of private buildings. (HSNG-g-6)

Ongoing

CDD
FIRE

78

Create a mechanism to enforce provisions of the
California Building and Fire Codes and other local
codes that require the installation of smoke detectors
and fire-extinguishing systems on existing residential
buildings by making installation a condition of (a)
finalizing a permit for any work valued at over a fixed
amount and/or (b) on any building over 75 feet in
height, and/or (b) as a condition for the transfer of
property. (HSNG-g-7)

Ongoing

CDD
FIRE

79

Require fire sprinklers in new homes located more than
1.5 miles or a 5-minute response time from a fire
station or in an identified high hazard wildland-urban-
interface wildfire area. (HSNG-g-12)

Ongoing

CDD
FIRE

80

Require fire sprinklers in all new or substantially
remodeled multifamily housing, regardless of distance
from a fire station. (HSNG-g-13)

Ongoing

CDD
FIRE

81

Require sprinklers in all mixed use development to
protect residential uses from fires started in non-
residential areas. (HSNG-g-14) —California Building
Code

California Building
Code

FIRE

82

Conduct periodic fire-safety inspections of all multi-
family buildings, as required by State law. (HSNG-g-16)

Ongoing

CDD

83

Create a mechanism to require the bracing of water
heaters and flexible couplings on gas appliances,
and/or (as specified under "b. Single-family homes
vulnerable to earthquakes" above) the bolting of homes
to their foundations and strengthening of cripple walls
to reduce fire ignitions due to earthquakes. (HSNG-g-
18)

California Building
Code

PW
CDD

84

Ensure that new private development pays its fair share
of improvements to the storm drainage system
necessary to accommodate increased flows from the
development, or does not increase runoff by draining
water to pervious areas or detention facilities. (HSNG-
h-3)

Ongoing through
development review.

PW

85

Provide sandbags and plastic sheeting to residents in
anticipation of rainstorms, and deliver those materials
to vulnerable populations upon request. (HSNG-h-4)

Corporation Yard
provides sandbags
during an event

PW
FIRE

86

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

Corporation Yard
provides sandbags
during an event

CDD
PW

87

Apply floodplain management regulations for private
development in the floodplain and floodway. (HSNG-h-
6)

Ongoing through
development review.
New floodplain
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ordinance scheduled
for 2016

CDD
PW

88

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

Ongoing through
development review.

CDD

89

Encourage home and apartment owners to participate
in home elevation programs within flood hazard areas.
(HSNG-h-8)

Ongoing

CDD

90

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

Ongoing

CDD
PW

91

Increase efforts to reduce landslides and erosion in
existing and future development by improving
appropriate code enforcement and use of applicable
standards for private property, such as those appearing
in the California Building Code, California Geological
Survey Special Report 117 — Guidelines for Evaluating
and Mitigating Seismic Hazards in California, American
Society of Civil Engineers (ASCE) report
Recommended Procedures for Implementation of DMG
Special Publication 117: Guidelines for Analyzing and
Mitigating Landslide Hazards in California, and the
California Board for Geologists and Geophysicists
Guidelines for Engineering Geologic Reports. Such
standards should cover excavation, fill placement, cut-
fill transitions, slope stability, drainage and erosion
control, slope setbacks, expansive soils, collapsible
soils, environmental issues, geological and
geotechnical investigations, grading plans and
specifications, protection of adjacent properties, and
review and permit issuance. (HSNG i-1)

Ongoing through
development review.

CDD

92

Develop and enforce a repair and reconstruction
ordinance to ensure that damaged buildings are
repaired in an appropriate and timely manner and
retrofitted concurrently. This repair and reconstruction
ordinance should apply to all public and private
buildings, and also apply to repair of all damage,
regardless of cause. See
http://quake.abag.ca.gov/recovery/info-repair-ord.html.
(HSNG-j-1) —California Building Code

Addressed in new
LHMP Strategy # 5,
#10

CMO
FIRE

93

Use disaster anniversaries, such as April (the 1906
earthquake), September (9/11), and October (Loma
Prieta earthquake and Oakland Hills fire), to remind the
public of safety and security mitigation activities.
(HSNG-k-5) — City of Benicia City Manager, Fire

Addressed in new
LHMP Strategy #20
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CMO 94 Train homeowners to locate and shut off gas valves if Shut-off valve

FIRE they smell or hear gas leaking. (HSNG-k-10) — ordinance scheduled
Educational materials available for 2016-2021

PG&E planning period

CDD 95 Make use of the materials on the ABAG web site at Ongoing through

FIRE http://quake.abag.ca.gov/fixit and other web sites to CERT, social media,
increase residential mitigation activities related to and city website
earthquakes. (ABAG plans to continue to improve the
quality of those materials over time.) (HSNG-k-12)

PW 96 Develop a “Maintain-a-Drain” campaign, similar to that | Ongoing - "Only
of the City of Oakland, encouraging private businesses | Rain Down the
and residents to keep storm drains in their Drain" campaign
neighborhood free of debris. (HSNG-k-13)

CDD 97 Inform shoreline-property owners of the possible long- Ongoing — Climate

FIRE term economic threat posed by rising sea levels. Adaptation Plan
(HSNG-k-15)

FIRE 98 Distribute appropriate materials related to disaster Addressed in new
mitigation and preparedness to residents. Appropriate LHMP Strategy #20
materials are (1) culturally appropriate and (2) suitable
for special needs populations. For example, such
materials are available on the
http://www.preparenow.org website and from non-
governmental organizations that work with these
communities on an on-going basis. (HSNG-k-16)

Ongoing Programs - Infrastructure

PW 99 If a dam owner, comply with State of California and N/A
federal requirements to assess the vulnerability of
dams to damage from earthquakes, seiches,
landslides, liquefaction, or security threats. (INFR-a-2)

PW 100 | Encourage the cooperation of utility system providers Ongoing
and cities, counties, and special districts, and PG&E to
develop strong and effective mitigation strategies for
infrastructure systems and facilities. (INFR-a-3)

PW 101 | Support and encourage efforts of other (lifeline City owns water

FIRE infrastructure) agencies as they plan for and arrange utility and works with
financing for seismic retrofits and other disaster Solano County,
mitigation strategies. (For example, a city might pass a | WARN, and other
resolution in support of a transit agency’s retrofit cities on water
program.) (INFR-a-5) supply. Fire has

hoses available for
bridging pipeline
gaps in potable
water supply.

PW 102 | Develop a plan for speeding the repair and functional City owns water

FIRE restoration of water and wastewater systems through utility and works with

stockpiling of shoring materials, temporary pumps,
surface pipelines, portable hydrants, and other
supplies, such as those available through the Water

Solano County and
other cities on water
supply. Fire has
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/Wastewater Agency Response Network (WARN).
Communicate that plan to local governments and
critical facility operators. (INFR-a-6)

hoses available for
bridging pipeline
gaps in potable
water supply.

PW 103 | Engage in, support, and/or encourage research by

FIRE others (such as USGS, universities, or Pacific
Earthquake Engineering Research Center-PEER) on
measures to further strengthen transportation, water,
sewer, and power systems so that they are less
vulnerable to damage in disasters. (INFR-a-7)

PW 104 | Encourage replacing above ground electric and phone | BMC requires

FIRE wires and other structures with underground facilities, underground utilities
and use the planning-approval process to ensure that in all new projects.
all new phone and electrical utility lines are installed City works with
underground. (INFR-a-12) PG&E to

underground
facilities when
possible

PW 105 | If you own a dam, coordinate with the State Division of | One dam in
Safety of Dams to ensure an adequate timeline for the | community. Regular
maintenance and inspection of dams, as required of inspections
dam owners by State law, and communicate this conducted by DOSD
information to local governments and the public. (INFR- | and City staff
a-13)

PW 106 | Encourage communication between State Emergency Ongoing - training

FIRE Management Agency (CalEMA), FEMA, and utilities and communications

PD related to emergencies occurring outside of the Bay
Area that can affect service delivery in the region.

(INFR-a-14)

FIRE 107 | Ensure that transit operators, private ambulance Part of Solano

POLICE companies, cities, and/or counties have mechanisms in | County EMS and

SO. CTY. place for medical transport during and after disasters Fire Plan
that take into consideration the potential for reduced
capabilities of roads following these same disasters.

(INFR-a-15)

PW 108 | Coordinate with other critical infrastructure facilities to Member of North
establish plans for delivery of water and wastewater Bay Agency
treatment chemicals. (INFR-a-19) Chemical Pool

PW 109 | Include “areas subject to high ground shaking, Partially addressed
earthquake-induced ground failure, and surface fault in new LHMP
rupture” in the list of criteria used for determining a Strategy #6
replacement schedule for pipelines (along with
importance, age, type of construction material, size,
condition, and maintenance or repair history). (INFR-b-

3)

CDD 110 | Comply with all applicable building and fire codes, as City facilities comply

PW well as other regulations (such as state requirements with CBSC

FIRE for fault, landslide, and liquefaction investigations in

particular mapped areas) when constructing or
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significantly remodeling infrastructure facilities. (INFR-
b-8).

CMO 111 | Clarify to workers in critical facilities and emergency Ongoing — training
FIRE personnel, as well as to elected (classes, seminars,
PD officials and the public, the extent to which the facilities | educational

are expected to perform only at a materials)

life safety level (allowing for the safe evacuation of

personnel) or are expected to remain functional

following an earthquake. (INFR-b-9)

PW 112 | For new development, ensure all dead-end segments Dead end streets

FIRE of public roads in high hazard areas have at least a “T” | are not typically
intersection turn-around sufficient for typical wildland permitted -
fire equipment. (INFR-c-4) particularly in high

hazard areas. All
cul-de-sacs have
adequate turning
radii

PW 113 | For new development, enforce minimum road width of | Ongoing through

FIRE 20 feet with an additional 10-foot clearance on each development review
shoulder on all driveways and road segments greater - adequate access
than 50 feet in length in wildfire hazard areas. (INFR-c- | roads, including
5) alternative fire

access routes when
needed

PW 114 | Require that development in high fire hazard areas Ongoing through

FIRE provide adequate access roads (with width and vertical | development review
clearance that meet the minimum standards of the Fire
Code or relevant local ordinance), onsite fire protection
systems, evacuation signage, and fire breaks. (INFR-c-

6)

PW 115 | Ensure adequate fire equipment road or fire road Ongoing through

FIRE access to developed and open space areas. (INFR-c-7) | development review

PW 116 | Assist, support, and/or encourage the U.S. Army Corp
of Engineers, various Flood Control and Water
Conservation Districts, and other responsible agencies
to locate and maintain funding for the development of
flood control projects that have high cost-benefit ratios
(such as through the writing of letters of support and/or
passing resolutions in support of these efforts). (INFR-

d-4)

PW 117 | Ensure that utility systems in new developments are Ongoing through
constructed in ways that reduce or eliminate flood development review
damage. (INFR-d-13)

PW 118 | Work for better cooperation among the patchwork of Ongoing
agencies managing flood control issues. (INFR-d-16)

PW 119 | Include “areas subject to ground failure” in the list of City avoids,

criteria used for determining a replacement schedule
(along with importance, age, type of construction

wherever possible,
locating facilities in
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material, size, condition, and maintenance or repair
history) for pipelines. (INFR-e-1)

areas subject to
ground failure

CDD 120 | Establish requirements in zoning ordinances to address | Ongoing - Zoning
hillside development constraints in areas of steep Ordinance regulates
slopes that are likely to lead to excessive road hillside development
maintenance or where roads will be difficult to maintain
during winter storms due to landsliding. (INFR-e-2)

CDD 121 | Ensure that critical buildings owned or leased by Addressed in new

PW special districts or private utility companies participate LHMP Strategy #3,
in a program similar to San Francisco’s Building #5
Occupancy Resumption Program (BORP). The BORP
program permits owners of buildings to hire qualified
engineers to create facility-specific post-disaster
inspection plans and allows these engineers to become
automatically deputized as City/County inspectors for
these buildings in the event of an earthquake or other
disaster. This program allows rapid re-occupancy of the
buildings. Note - A qualified (deleted structural)
engineer is a California licensed engineer with relevant
experience. (INFR-f-1)

CDD 122 | Provide materials to the public related to planning for Ongoing — media

FIRE power outages. (INFR-g-1) channels

PG&E

PW 123 | Provide materials to the public related to family and Ongoing — media

FIRE personal planning for delays due to traffic or road channels
closures, or due to transit system disruption caused by
disasters. (INFR-g- 2)

FIRE 124 | Sponsor the formation and training of Community Ongoing —CERT
Emergency Response Teams (CERT) for the founded in 2002
employees of your agency. [Note — these programs go
by a variety of names in various cities and areas.]

(INFR-g-6)
Ongoing Programs - Land Use

CDD 125 | Enforce and/or comply with the State-mandated Ongoing — Benicia
requirement that site-specific geologic reports be Municipal Code,
prepared for development proposals within Alquist- Building Code,
Priolo Earthquake Fault Zones, and restrict the development review
placement of structures for human occupancy. (LAND-

a-1)
CDD 126 | Require preparation of site-specific geologic or Standard
PW geotechnical reports for development and requirement for

redevelopment proposals in areas subject to
earthquake-induced landslides or liquefaction as
mandated by the State Seismic Hazard Mapping Act in
selected portions of the Bay Area where these maps
have been completed, and condition project approval
on the incorporation of necessary mitigation measures

applications in
seismic areas, per
the Health and
Safety Element of
the General Plan
and standard City
procedures
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related to site remediation, structure and foundation
design, and/or avoidance. (LAND-a-2)

CDD 127 | Recognizing that some faults may be a hazard for Applicants
PW surface rupture, even though they do not meet the strict | must provide
criteria imposed by the Alquist-Priolo Earthquake Fault | adequate
Zoning Act, identify and require geologic reports in information to
areas adjacent to locally-significant faults. (LAND-a-3) | assess geological
risk
CDD 128 | Recognizing that the California Geological Survey has | Applicants must
PW not completed earthquake-induced landslide and provide adequate
liquefaction mapping for much of the Bay Area, identify | information to
and require geologic reports in areas mapped by others | assess geological
as having significant liquefaction or landslide hazards. risk
(LAND-a-6)
CDD 129 | Support and/or facilitate efforts by the California City supports efforts
PW Geological Survey to complete the earthquake-induced | to improve
landslide and liquefaction mapping for the Bay Area. information about
(LAND-a-7) hazard risks.
CDD 130 | Require that local government reviews of geologic and | City requires third
PW engineering studies are conducted by appropriately party geotechnical
trained and credentialed personnel. (LAND-a-8) review
CDD 131 | Review new development proposals to ensure that they | Ongoing through
FIRE incorporate required and appropriate fire-mitigation development review
measures, including adequate provisions for occupant
evacuation and access by emergency response
personnel and equipment. (LAND-b-1) - Fire Code
PW 132 | Establish and enforce requirements for new Ongoing through
development so that site-specific designs and source- development review
control techniques are used to manage peak
stormwater runoff flows and impacts from increased
runoff volumes. (LAND-c-1)
PW 133 | Incorporate FEMA guidelines and suggested activities Ongoing — update to
into local government plans and procedures for floodplain ordinance
managing flood hazards. (LAND-c-2) - State and scheduled for 2016
Federal Agencies; General Plan, Sewer Master Plan
PW 134 | Provide an institutional mechanism to ensure that Ongoing through
development proposals adjacent to floodways and in development review
floodplains are referred to flood control districts and
wastewater agencies for review and comment
(consistent with the NPDES program). (LAND-c-3)
CDD 135 | Establish and enforce regulations concerning new Ongoing
PW construction (and major improvements to existing
structures) within flood zones in order to be in
compliance with federal requirements and, thus, be a
participant in the Community Rating System of the
National Flood Insurance Program. (LAND-c-4)
PW 136 | Establish and enforce provisions (under subdivision Ongoing — General

ordinances or other means) that geotechnical and soil-
hazard investigations be conducted and filed to prevent

Plan Health and
Safety Element,
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grading from creating unstable slopes, and that any
necessary corrective actions be taken prior to
development approval. (LAND-d-1)

Hillside
Development
Guidelines,
development review

PW 137 | Require that local government reviews of these Ongoing - third party
investigations are conducted by appropriately trained review for
and credentialed personnel. (LAND-d-2) geologically

sensitive
development

PW 138 | Establish and enforce grading, erosion, and Ongoing through
sedimentation ordinances by requiring, under certain development review,
conditions, grading permits and plans to control erosion | city ordinances
and sedimentation prior to development approval.

(LAND-d-3)

PW 139 | Establish and enforce provisions under the creek Ongoing through
protection, storm water management, and discharge development review,
control ordinances designed to control erosion and city ordinances
sedimentation. (LANDd- 4)

PW 140 | Establish requirements in zoning ordinances to address | Ongoing through
hillside development constraints, especially in areas of | development review,
existing landslides. (LAND-d-5) city ordinances

CDD 141 | For new development, require a buffer zone between Ongoing through

FIRE residential properties and landslide or wildfire hazard development review

PW areas. (LAND-e-1) - buffer strips and

focused weed
abatement

CDD 142 | Discourage, add additional mitigation strategies, or Ongoing through

FIRE prevent new construction or major remodels on slopes | development review
greater than a set percentage, such as 15%, due to - buffer strips and
landslide or wildfire hazard concerns. (LAND-e-2) focused weed

abatement

PW 143 | Prioritize retrofit of infrastructure that serves urban City uses a

FINANCE areas (or urban services areas) over constructing new balanced approach
infrastructure to serve outlying areas. (LAND-f-1) to infrastructure

investments, with
ongoing upgrades to
existing facilities
along with adequate
infrastructure,
funded through
impact fees, in new
areas

PW 144 | Strive to provide and preserve existing buffers between | Ongoing

CDD development and existing users of large amounts of

FIRE hazardous materials, such as major industry, due to the

potential for catastrophic releases or fires due to an
earthquake, accident, or terrorism. (Flooding might also
result in release or spread of these materials; however,
it is unlikely.) In areas where buffers do not exist or
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cannot be created, provide alternative mitigation.
(LAND-f- 5)

Unfunded/Partially Funded Ongoing Programs - Economy

CDD

145

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

Mills Act Program

CDD

146

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

Addressed in new
LHMP Strategy # 10

CDD

147

Require private owners to inform all existing tenants
(and prospective tenants prior to signing a lease
agreement) that they work in an unreinforced masonry
building and the standard to which it may have been
retrofitted. (ECON-c-3)

Ongoing

CDD

148

Inventory non-ductile concrete, tilt-up concrete, and
other privately-owned structurally vulnerable buildings.
(ECON-d-1)

This strategy is
identified in the
2016-2021 planning
cycle

CDD

149

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

Addressed in new
LHMP Strategy # 10

FIRE

150

Expand vegetation management programs in wildland-
urban-interface fire-threatened communities or in areas
exposed to high-to-extreme fire threat to more
effectively manage the fuel load through roadside
collection and chipping, mechanical fuel reduction
equipment, selected harvesting, use of goats or other
organic methods of fuel reduction, and selected use of
controlled burning. (ECON-e-6)

Weed Abatement
Program

FIRE

151

Establish special funding mechanisms (such as Fire
Hazard Abatement Districts or regional bond funding) to
fund reduction in fire risk of existing properties through
vegetation management that includes reduction of fuel
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loads, use of defensible space, and fuel breaks.
(ECON-e-7)

FIRE

152

Establish special funding mechanisms (such as Fire
Hazard Abatement Districts or regional bond funding) to
fund fire-safety inspections of private properties, roving
firefighter patrols on high fire-hazard days, and public
education efforts. (ECON-e-8)

PW

153

Ensure that city/county-initiated fire-preventive
vegetation-management techniques and practices for
creek sides and high-slope areas do not contribute to
the landslide and erosion hazard. (ECON-e-12)

Urban Interface
Ordinance LHMP
Strategy #17;
Defensible Space
Program LHMP
Strategy #11

FIRE

154

Work with insurance companies to create a
public/private partnership to give a discount on fire
insurance premiums to Forester Certified Fire Wise
landscaping and fire-resistant building materials on
private property. (ECON-e-13)

CDD
PW

155

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

Ongoing through
development review

CDD

156

Work with private building owners to help them
recognize that many strategies that increase
earthquake resistance also decrease damage in an
explosion. In addition, recognize that ventilation
systems can be designed to contain airborne biological
agents. (ECON-h-3)

Partially addressed
in new LHMP
Strategy # 6

CDD

157

Institute a program to encourage owners of private
buildings to participate in a program

similar to San Francisco’s Building Occupancy
Resumption Program (BORP). This

program permits owners of private buildings to hire
qualified structural engineers to

create building-specific post-disaster inspection plans
and allows these engineers to

become automatically deputized as City/County
inspectors for these buildings in the

event of an earthquake or other disaster. (ECON-i-1)

Self-certification
permitted by
ordinance

CDD

158

Establish preservation-sensitive measures for the repair
and re-occupancy of historically significant privately-
owned structures, including requirements for temporary
shoring or stabilization where needed, arrangements
for consulting with preservationists, and expedited
permit procedures for suitable repair or rebuilding of
historically or architecturally valuable structures.
(ECON-i-6)

Addressed in new
LHMP Strategy # 5

FIRE

159

Develop printed materials, utilize existing materials
(such as developed by FEMA and the American Red
Cross), conduct workshops, and/or provide outreach

Ongoing — City
website, Facebook
and Twitter
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encouraging private businesses’ employees to have
family disaster plans that include drop-cover-hold
earthquake drills, fire and storm evacuation procedures,
and shelter-in-place emergency guidelines. (ECON-j-2)

FIRE
ED

160

Develop and print materials, conduct workshops, and
provide outreach to Bay Area private businesses
focusing on business continuity planning. (ECON-j-3)

New LHMP Strategy
#18

CDD
FIRE

161

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

Ongoing

FIRE

162

Sponsor the formation and training of Community
Emergency Response Teams (CERT) training for other
than your own employees through partnerships with
local private businesses. [Note — these programs go by
a variety of names in various cities and areas.] (ECON-
j-5)

CERT program
started in 2002

FIRE

163

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

Weed abatement
program in place

FIRE
POLICE

164

Encourage joint meetings of security and operations
personnel at major private employers to develop
innovative ways for these personnel to work together to
increase safety and security. (ECON-j-11)

Unfunded/Partially Funded Ongoing Programs - Education

BUSD
FIRE

165

Assess the vulnerability of critical public education
facilities to damage in natural disasters and make
recommendations for appropriate mitigation. (EDUC-a-

1)

New LHMP Strategy
#6

BUSD
FIRE

166

Offer the 20-hour basic Student Emergency Response
Training (SERT, rather than CERT) training to middle
school and/or high school students as a part of the
basic science or civics curriculum, as an after school
club, or as a way to earn public service hours.. (EDUC-
c-4)

BUSD
FIRE

167

Offer the 20-hour basic CERT training course through
the Adult School system and/or through the Community
College system (either using instructors with teaching
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credentials or by making facilities available for classes
not run by school personnel themselves). (EDUC-c-5)

Unfunded/Partially Funded Ongoing Programs - Environment

P&CS 168 | Develop and implement a program to control invasive Tree Ordinance
and exotic species that contribute to fire and flooding adopted. Further
hazards (such as eucalyptus, cattails, and cordgrass). steps could be
This program could include vegetation removal, assessed when the
thinning, or replacement in hazard areas where there is | Parks, Trails, and
a direct threat to structures. (ENVI-a-12) Open Space Master

Plan is updated.

PW 169 | Enforce provisions under creek protection, stormwater | Ongoing through
management, and discharge control ordinances development review
designed to keep watercourses free of obstructions and
to protect drainage facilities to conform with the
Regional Water Quality Control Board's Best
Management Practices. (ENVI-a-13)

CDD 170 | Adopt and enforce land-use policies that reduce sprawl, | Ongoing through
preserve open space, and create compact, walkable General Plan,
urban communities. (ENVI-b-3) Zoning Ordinance,

development review.

CDD 171 | Promote transportation options such as bicycle trails, Ongoing -
commute trip reduction programs, incentives for implementation of
carpooling and public transit. (ENVI-b-4) Climate Action Plan

CDD 172 | Increase the use of clean, alternative energy by, for Ongoing -
example, investing in “green tags”, advocating for the implementation of
development of renewable energy resources, Climate Action Plan
recovering landfill methane for energy production, and
supporting the use of waste to energy technology.

(ENVI-b-5)

CDD 173 | Make energy efficiency a priority through building code | Ongoing -
improvements, retrofitting city facilities with energy implementation of
efficient lighting and urging employees to conserve Climate Action Plan
energy and save money. (ENVI-b-6)

ALL 174 | Purchase only Energy Star equipment and appliances Ongoing -

DEPTS. for local government use. (ENVI-b- implementation of
7) Climate Action Plan

CDD 175 | Practice and promote sustainable building practices Ongoing -

P&CS using the U.S. Green Building Council's LEED program | implementation of
or a similar system. (ENVI-b-8) Climate Action Plan.

Benicia Community
Center was awarded
LEED Gold.

PW 176 | Increase the average fuel efficiency of municipal fleet Ongoing -

P&CS vehicles; reduce the number of vehicles; launch an implementation of

POLICE employee education program including anti-idling Climate Action Plan

FIRE messages; convert diesel vehicles to bio-diesel. (ENVI-

b-9)
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PW 177 | Evaluate opportunities to increase pump efficiency in
water and wastewater systems; recover wastewater
treatment methane for energy production. (ENVI-b-10)
ALL 178 | Increase recycling rates in local government operations | Ongoing -
DEPTS. and in the community. (ENVI-b-11) implementation of
Climate Action Plan
CDD 179 | Maintain healthy urban forests; promote tree planting to | Ongoing -
P&CS increase shading and to absorb CO2. ( ENVI-b-12) implementation of
Climate Action Plan
CDD 180 | Help educate the public, schools, other jurisdictions, Ongoing -
professional associations, business and industry about | implementation of
reducing global warming pollution. (ENVI-b-13) Climate Action Plan
Unfunded/Partially Funded Ongoing Programs - Government
FIRE 181 | Assess the vulnerability of critical facilities (such as city | Ongoing
POLICE halls, fire stations, operations and communications assessment
PW headquarters, community service centers, seaports, programs
P&CS and airports) to damage in natural disasters and make
recommendations for appropriate mitigation. (GOVT-a-
1)
FIRE 182 | Retrofit or replace critical facilities that are shown to be | Recent update to
POLICE vulnerable to damage in natural disasters. (GOVT-a-2) | Police Station and
Emergency Dispatch
Center
PW 183 | Coordinate with the State Division of Safety of Dams to | N/A
FIRE ensure that cities and counties are aware of the
timeline for the maintenance and inspection of dams
whose failure would impact their jurisdiction. (GOVT-a-
8)
CMO 184 | Establish a framework and process for pre-event Ongoing - Additional
FIRE planning for post-event recovery that specifies roles, funding needed for
priorities, and responsibilities of various departments expansion or
within the local government organization, and that enhancement
outlines a structure and process for policy-making
involving elected officials and appointed advisory
committees. (GOVT-b-1) - City of Benicia City
Manager, Fire.
CMO 185 | Prepare a basic Recovery Plan that outlines the major | Ongoing - Additional
FIRE issues and tasks that are likely to be the key elements | funding needed for
of community recovery, as well as integrate this expansion or
planning into response planning (such as with enhancement
continuity of operations plans). (GOVT-b-2)
CMO 186 | Establish a goal for the resumption of local government | City EOP and
FIRE services that may vary from function to function. Department
(GOVT-b-3) operations
CMO 187 | Develop a continuity of operations plan that includes Ongoing. Additional
FIRE back-up storage of vital records, such as plans and funding needed for
FINANCE back-up procedures to pay employees and vendors if expansion or

enhancement
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normal finance department operations are disrupted, as
well as other essential electronic files. (GOVT-b- 4)

CMO 188 | Plan for the emergency relocation of government- Ongoing. Additional
FIRE owned facilities critical to recovery, as well as any funding needed for
facilities with known structural deficiencies or in expansion or
hazardous areas. (GOVT-b-5) enhancement
ALL 189 | Develop a plan for short-term and intermediate-term Sites identified in
DEPTS. sheltering of your employees. (GOVT-c-1) City's Emergency
Response Plan
ALL 190 | Encourage your employees to have a family disaster Ongoing
DEPTS. plan. (GOVT-c-2)
FIRE 191 | Offer CERT/NERT-type training to your employees. Ongoing
(GOVT-c-3)
FIRE 192 | Periodically assess the need for new or relocated fire or | Ongoing
POLICE police stations and other emergency facilities. (GOVT-
c-4)
FIRE 193 | Periodically assess the need for changes in staffing Ongoing. Additional
POLICE levels, as well as for additional or updated supplies, funding needed for
equipment, technologies, and in-service training expansion or
classes. (GOVT-c-5) enhancement
FIRE 194 | Ensure that fire, police, and other emergency personnel | Ongoing. Additional
POLICE have adequate radios, breathing apparatuses, funding needed for
SO. CTY. protective gear, and other equipment to respond to a expansion or
major disaster. (GOVTc- 6) enhancement
FIRE 195 | Participate in developing and maintaining a system of The City is
POLICE interoperable communications for cooperating with
first responders from cities, counties, special districts, Solano County and
SO. CTY. state, and federal agencies.(GOVT-c-7) other jurisdictions to
improve
coordination
FIRE 196 | Harden emergency response communications, Ongoing. Additional
POLICE including, for example, building redundant capacity into | funding needed for
public safety alerting and/or answering points, replacing | expansion or
SO. CTY. or hardening microwave and simulcast systems, adding | enhancement
digital encryption for programmable radios, and
ensuring a plug-and-play capability for amateur radio.
(GOVT-c-8)
FIRE 197 | Purchase command vehicles for use as mobile Ongoing. County
POLICE command/EOC vehicles if current vehicles are command vehicle
unsuitable or inadequate. (GOVT-c-9) available at any
SO. CTY. time. Additional
funding needed for
expansion or
enhancement
FIRE 198 | Maintain the local government’s emergency operations | Ongoing. Additional
POLICE center in a fully functional state of readiness. (GOVT-c- | funding needed for
10) expansion or
SO. CTY. enhancement
FIRE 199 | Expand or participate in expanding traditional disaster Ongoing. Additional
POLICE exercises involving city and county emergency funding needed for
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personnel to include airport and port personnel, transit

expansion or

SO. CTY. and infrastructure providers, hospitals, schools, park enhancement
districts, and major employers. (GOVTc- 11)
CMO 200 | Maintain and update as necessary the local NIMS system in
FIRE government’s Standardized Emergency Management place
POLICE System (SEMS) Plan and the National Incident
Management System (NIMS) Plan, and submit an
appropriate NIMSCAST report. (GOVT-c-12)
FIRE 201 | Conduct periodic tests of the alerting and warning Monthly testing is
POLICE system. (GOVT-c-15) ongoing
ALL 202 | Support and encourage planning and identification of Ongoing
DEPTS. facilities for the coordination of distribution of water,
food, blankets, and other supplies, coordinating this
effort with the American Red Cross. (GOVT-c-25)
PW 203 | Encourage staff to participate in efforts by professional | Ongoing. Additional
CDD organizations to mitigate earthquake and landslide funding needed for
FIRE disaster losses, such as the efforts of the Northern expansion or
California Chapter of the Earthquake Engineering enhancement
Research Institute, the East Bay-Peninsula Chapter of
the International Code Council, the Structural
Engineers Association of Northern California, and the
American Society of Grading Officials. (GOVT-d-8)
CMO 204 | Conduct and/or promote attendance at local or regional | Ongoing. Additional
PW hazard conferences and workshops for elected officials | funding needed for
CDD and staff to educate them on the critical need for expansion or
FIRE programs in mitigating earthquake, wildfire, flood, and enhancement
landslide hazards. (GOVT-d-9)
Unfunded/Partially Funded Ongoing Programs - Health
ALL 205 | Plan for hazmat related-issues due to a natural or
DEPTS. technological disaster. Hazmat teams should utilize the
State of California Department of Health Services
SO. CTY. laboratory in Richmond for confirmation of biological
agents and Lawrence Livermore National Laboratory or
Sandia (both in Livermore) for confirmation of
radiological agents. (HEAL-c-4)
Unfunded/Partially Funded Ongoing Programs - Housing
CDD 206 | Assist in ensuring adequate hazard disclosure by Ongoing

working with real estate agents to improve enforcement
of real estate disclosure requirements for residential
properties with regard to seven official natural hazard
zones: 1) Special Flood Hazard Areas (designated by
FEMA), 2) Areas of Potential Flooding from dam failure
inundation, 3) Very High Fire Hazard Severity Zones, 4)
Wildland Fire Zones, 5) Earthquake Fault Zones
(designated under the Alquist-Priolo Earthquake Fault
Zoning Act), and the 6) Liquefaction and Landslide
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Hazard Zones (designated under the Seismic Hazard
Mapping Act). (HSNG-a-1)

CDD

207

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

Mills Act Program
ongoing —presently
39 properties under
contract

CDD

208

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

Addressed in new
LHMP Strategy # 10

CDD

209

Require private owners to inform all existing tenants
(and prospective tenants prior to signing a lease
agreement) that they live in an unreinforced masonry
building and the standard to which it may have been
retrofitted. (HSNG-d-3)

Ongoing

STATE
OF CA

210

Identify and work toward tying down mobile homes
used as year-round permanent residences using an
appropriate cost-sharing basis (for example, 75% grant,
25% owner). (HSNG-e-1) - City of Benicia State
jurisdiction over mobile homes

State maintains
permitting
jurisdiction for
mobile homes.

CDD

211

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

Addressed in new
LHMP Strategy # 10

PW
FIRE

212

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

FIRE

213

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

Weed abatement
program

FIRE

214

Work with residents in rural-residential areas to ensure
adequate plans are developed for appropriate access
and evacuation in wildland-urban-interface fire-

Benicia does not
have rural-
residential areas.
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threatened communities or in areas exposed to high-to-
extreme fire threat. For example, in some areas,
additional roads can be created, and in other areas, the
communities will need to focus on early warning and
evacuation because additional roads are not feasible.
(HSNGg- 11)

Urban-Interface
Ordinance is LHMP
Strategy #17

FIRE 215 | Ensure that city/county-initiated fire-preventive See LHMP Strategy
vegetation-management techniques and practices for #11
creek sides and high-slope areas do not contribute to
the landslide and erosion hazard. For example,
vegetation in these sensitive areas could be thinned,
rather than removed, or replanted with less flammable
materials. When thinning, the non-native species
should be removed first. Other options would be to use
structural mitigation, rather than vegetation
management in the most sensitive areas. (HSNG-g-17)

FIRE 216 | Work with insurance companies to create a
public/private partnership to give a discount on fire
insurance premiums to Forester Certified Fire Wise
landscaping and fire-resistant building materials on
private property. (HSNG-g-20)

PW 217 | Increase efforts to reduce landslides and erosion in Development

CDD existing and future private development through conditions require
continuing education of design professionals on mitigation of
mitigation strategies. (HSNG-i-2) potential landslides

(or address buffering
of landslide-prone
areas)

CDD 218 | Establish preservation-sensitive measures for the repair | This item is carried
and re-occupancy of historically significant privately- forward for the
owned structures, including requirements for temporary | 2016-2021 planning
shoring or stabilization where needed, arrangements period. See LHMP
for consulting with preservationists, and expedited Strategy #5
permit procedures for suitable repair or rebuilding of
historically or architecturally valuable structures.

(HSNG-j-2)

CDD 219 | Provide information to residents of your community on Some hazard maps

FIRE the availability of interactive hazard maps showing your | currently available
community on ABAG’s web site. (HSNG-k-1) - City of online; addressed in
Benicia Planning, Fire LHMP Strategies #6,

20
FIRE 220 | Develop printed materials, utilize existing materials Ongoing — City’s

(such as developed by FEMA and the American Red
Cross), conduct workshops, and/or provide outreach
encouraging residents to have family disaster plans that
include drop-cover-hold earthquake drills, fire and

storm evacuation procedures, and shelter-in-place
emergency guidelines. (HSNG-k- 2)

website and
Facebook/Twitter
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CDD 221 | Inform residents of comprehensive mitigation activities, | Ongoing
FIRE including elevation of appliances above expected flood
levels, use of fire-resistant roofing and defensible space
in high wildfire threat and wildfire-urban-interface areas,
structural retrofitting techniques for older homes, and
use of intelligent grading practices through workshops,
publications, and media announcements and events.
(HSNG-k-3)
FIRE 222 | Sponsor the formation and training of Community Benicia has local
Emergency Response Teams (CERT) for residents in emergency
your community. [Note — these programs go by a response team,
variety of names in various cities and areas.] (HSNG-k- | BERT
6) - CERT started in 2002
FIRE 223 | Include flood fighting technique session based on Addressed in new
California Department of Water Resources training to LHMP Strategy # 15
the list of available public training classes offered by
CERT. (HSNG-k-7)
POLICE | 224 | Institute the neighborhood watch block captain and In place, with
team programs outlined in the Citizen Corps program primary focus on
guide. (HSNG-k-8) crime prevention
FIRE 225 | Assist residents in the development of defensible space | Clean-up weed
through the use of, for example, "tool libraries" for weed | program for
abatement tools, roadside collection and/or chipping residents
services (for brush, weeds, and tree branches) in
wildland-urban-interface fire-threatened communities or
in areas exposed to high-to-extreme fire threat. (HSNG-
k-9)
Unfunded/Partially Funded Ongoing Programs — Infrastructure
PW 226 | Assess the vulnerability of critical facilities owned by Ongoing
FIRE infrastructure operators subject to damage in natural assessment
POLICE disasters or security threats, including fuel tanks and programs. Upgrade
facilities owned outside of the Bay Area that can impact | of PD,
service delivery within the region. Note - Infrastructure | Security
agencies, departments, and districts are those that Vulnerability
operate transportation and utility facilities and networks. | Assessment of
(INFR-a-1) water and
wastewater facilities
have been
completed and
updated as
appropriate
PW 227 | Encourage the cooperation of utility system providers Recent upgrade and
FIRE and cities, counties, and special districts, and PG&E to | retrofit of
POLICE develop strong and effective mitigation strategies for Police/Dispatch
infrastructure systems and facilities. (INFR-a-4) center
PW 228 | Pre-position emergency power generation capacity (or | Fire and Police
FIRE have rental/lease agreements for these generators) in Stations, water and
POLICE critical buildings of cities, counties, and special districts | wastewater plans,

radio communication
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to maintain continuity of government and services.
(INFR-a-8)

locations, City Hall
equipped with
backup generation;
portable equipment
available for pump
and lift stations

PW
FIRE

229

Ensure that critical intersection traffic lights function
following loss of power by installing battery back-ups,
emergency generators, or lights powered by alternative
energy sources such as solar. Proper functioning of
these lights is essential for rapid evacuation, such as
with hazmat releases resulting from natural disasters.
(INFR-a-9)

PW
FIRE
POLICE

230

Minimize the likelihood that power interruptions will
adversely impact lifeline utility systems or critical
facilities by ensuring that they have adequate back-up
power. (INFRa- 11)

FIRE

SO.CTY.

231

Recognize that heat emergencies produce the need for
non-medical transport of people to cooling centers by
ensuring that (1) transit operators have plans for non-
medical transport of people during and after such
emergencies including the use of paratransit and (2)
cities, counties, and transit agencies have developed
ways to communicate the plan to the public. (INFR-a-
16)

Addressed in new
LHMP Strategy # 16

FIRE

SO. CTY.

232

Develop (with the participation of paratransit providers,
emergency responders, and public health
professionals) plans and procedures for paratransit
system response and recovery from disasters. (INFR-a-
18)

PW

233

Establish plans for delivery of fuel to critical
infrastructure providers. (INFR-a-20)

PW

234

Monitor scientific studies of the Sacramento-San
Joaquin Delta and policy decisions related to the long-
term disaster resistance of that Delta system to ensure
that decisions are made based on comprehensive
analysis and in a scientifically-defensible manner.
Levee failure due to earthquakes, flooding, and climate
change (including sea level rise and more frequent and
more severe flooding) are all of concern. The long-term
health of the Delta area is critical to the Bay Area’s
water supply, is essential for the San Francisco

Bay and estuary’s environmental health, provides
recreation opportunities for Bay Area residents, and
provides the long-term sustainability of Delta
communities. While only part of the Delta is within the
nine Bay Area counties covered by this multi-
jurisdictional LHMP, the Delta is tied to the
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infrastructure, water supply, and economy of the Bay
Area. (INFR-a-22)

PW 235 | Expedite the funding and retrofit of seismically-deficient
city- and county-owned bridges and road structures by
working with Caltrans and other appropriate
governmental agencies. (INFR-b-1)
PW 236 | Install specially-engineered pipelines in areas subject to | Inspections as
faulting, liquefaction, earthquake-induced landsliding, or | needed
other earthquake hazard. (INFR-b-4)
PW 237 | Install portable facilities (such as hoses, pumps, Potential failure
FIRE emergency generators, or other equipment) to allow zones are identified.
pipelines to bypass failure zones such as fault rupture Fire Department can
areas, areas of liquefaction, and other ground failure provide hoses to
areas (using a priority scheme if funds are not available | connect water mains
for installation at all needed locations). (INFR-b-6) across fault lines
through fire
hydrants. Portable
PRV
PW 238 | Install earthquake-resistant connections when pipes Needs assessment
enter and exit bridges and work with bridge owners to
encourage retrofit of these structures. (INFR-b-7)
CDD 239 | Ensure a reliable source of water for fire suppression City's development
PW (meeting acceptable standards for minimum volume review standards
FIRE and duration of flow) for existing and new development. | and process
(INFR-c-1) address water
supply, hydrant
location, and fire
access
PW 240 | Develop a coordinated approach between fire Standard City policy
FIRE jurisdictions and water supply agencies to identify includes periodic
needed improvements to the water distribution system, | review of firefighting
initially focusing on areas of highest wildfire hazard water capacity
(including wildfire threat areas and in wildland-urban-
interface areas). (INFR-c-2)
CDD 241 | Develop a defensible space vegetation program that Chapter 8 of the
FIRE includes the clearing or thinning of (a) non-fire resistive | Benicia Municipal
P&CS vegetation within 30 feet of access and evacuation code requires weed
roads and routes to critical facilities, or (b) all non- abatement. The Fire
native species (such as eucalyptus and pine, but not Department also
necessarily oaks) within 30 feet of access and requires
evacuation roads and routes to critical facilities. (INFR- | maintenance of a
c-3) firebreak in City
open space areas
near development
PW 242 | Maintain fire roads and/or public right-of-way roads and | Standard City policy
FIRE keep them passable at all times. (INFR-c-8)
PW 243 | Conduct a watershed analysis of runoff and drainage Specifically relates

systems to predict areas of insufficient capacity in the
storm drain and natural creek system. (INFR-d-1)

to transportation
issues, and
watershed analysis
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criteria is formed by
other agencies. This
refers to the
appropriate
performance criteria
used in the
development of a
watershed analysis

PW 244 | Develop procedures for performing a watershed Standard CEQA
analysis to examine the impact of development on review addresses
flooding potential downstream, including communities this during the
outside of the jurisdiction of proposed projects. (INFR- | development review
d-2) process

PW 245 | Conduct a watershed analysis at least once every ten
years unless there is a major development in the
watershed or a major change in the Land Use Element
of the General Plan of the cities or counties within the
watershed. (INFR-d-3)

PW 246 | Pursue funding for the design and construction of storm | Ongoing
drainage projects to protect vulnerable properties,
including property acquisitions, upstream storage such
as detention basins, and channel widening with the
associated right-of-way acquisitions, relocations, and
environmental mitigations. (INFR-d-5)

PW 247 | Continue to repair and make structural improvements to | Ongoing
storm drains, pipelines, and/or channels to enable them | maintenance and
to perform to their design capacity in handling water upgrading programs
flows as part of regular maintenance activities. (This in place. Upgrades
strategy has the secondary benefit of addressing fuel, to upstream facilities
chemical, and cleaning product issues.) (INFR-d-6) required during

development review

PW 248 | Continue maintenance efforts to keep storm drains and | Ongoing
creeks free of obstructions, while retaining vegetation in
the channel (as appropriate) to allow for the free flow of
water. (INFR-d-7)

PW 249 | Enforce provisions under creek protection, stormwater | Zoning Ordinance
management, and discharge control ordinances requires creek
designed to keep watercourses free of obstructions and | setbacks; city has
to protect drainage facilities to conform with the adopted stormwater
Regional Water Quality Control Board's Best ordinance that
Management Practices. (INFR-d-8) conforms to NPDES

permit.

PW 250 | Use reservoir sediment or reed removal as one way to
increase storage for both flood control and water
supply. (INFR-d-10)

PW 251 | Determine whether or not wastewater treatment plants | City owns the

are protected from floods, and if not, investigate the use
of flood-control berms to not only protect from stream or

wastewater utility.
The plant is
designed to
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river flooding, but also increase plant security. (INFR-d-
14)

minimize flooding
from marsh-related
tides

PW 252 | Work cooperatively with water agencies, flood control
districts, Caltrans, and local transportation agencies to
determine appropriate performance criteria for
watershed analysis. (INFR-d-15)

PW 253 | Improve monitoring of creek and watercourse flows to Ongoing through
predict potential for flooding downstream by working development review
cooperatively with land owners and the cities and
counties in the watershed. (INFR-d-17 )

PW 254 | Using criteria developed by EPA for asset Ongoing through
management, inventory existing assets, the condition of | development review
those assets, and improvements needed to protect and
maintain those assets. Capture this information in a
Geographic Information System (GIS) and use it to
select locations for creek monitoring gauges. (INFR-d-

18)

PW 255 | Provide materials to the public related to coping with Addressed in new
reductions in water supply or contamination of that LHMP Strategy # 20
supply BEYOND regulatory notification requirements.

(INFR-g-3)

PW 256 | Provide materials to the public related to coping with
disrupted storm drains, sewage lines, and wastewater
treatment (such as materials developed by ABAG's
Sewer Smart Program). (INFR-g-4 )

ALL 257 | Facilitate and/or coordinate the distribution of City website —

DEPTS. emergency preparedness or mitigation materials that Mitigation page,
are prepared by others, such as by making the use of Facebook, Twitter
the internet or other electronic means, or placing
materials on community access channels or in city or
utility newsletters, as appropriate. (INFR-g-5 )

CDD 258 | Develop and distribute culturally appropriate materials Addressed in new

FIRE related to disaster mitigation and preparedness, such LHMP Strategy # 18
as those on the http://www.preparenow.org website
related to infrastructure issues. (INFR-g-7 )

Unfunded/Partially Funded Ongoing Programs - Land Use

CDD 259 | Work to retrofit homes in older urban neighborhoods to | Ongoing through
provide safe housing close to job centers. (LAND-f-2) CDBG

CDD 260 | Work to retrofit older downtown areas and City encourages the
redevelopment districts to protect architectural diversity | use of rehabilitation
and promote disaster-resistance. (LAND-f-3) loans and grants.

CDD 261 | Work with non-profits and through other mechanisms to | Ongoing process

protect as open space those areas susceptible to
extreme hazards (such as through land acquisition,
zoning, and designation as priority conservation areas).
(LAND-f-4)

through Sky Valley
Open Space
Committee.
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