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Introduction

Hazard mitigation is a sustained action taken to reduce or eliminate the long-term risk to
human life and property from hazards. A local hazard mitigation plan (LHMP) identifies the
hazards a community or region faces, assesses their vulnerability to the hazards and
identifies specific actions that can be taken to reduce the risk from the hazards. The Federal
Disaster Mitigation Act of 2000 (DMA 2000) outlines a process which cities, counties, and
special districts can follow to develop a LHMP. Development of this plan is a requirement for
mitigation benefits from California Governor’s Office of Emergency Service (Cal OES) and the
Federal Emergency Management Agency (FEMA). Updates to the LHMP are required every
five years.

The San Francisco Bay Area Rapid Transit District (the District or BART) prepared this
single-jurisdiction LHMP (Plan herein) to be compliant to federal requirements described 44
CFR Section 201.6 Local Mitigation Plans. The Plan reflects the District’s commitment to
reduce or eliminate risks associated with natural disasters on BART operations and the
communities that depend on BART for transit services.

The Plan follows the guidelines outlined in the FEMA Local Mitigation Planning Handbook
(March 2013) and FEMA Local Mitigation Plan Review Guide (October 2011). The five key
elements of the Plan aim to produce a roadmap for identifying and mitigating hazard
exposure.

A. Planning Process

B. Hazard Identification and Risk Assessment

C. Mitigation Strategy

D. Plan Review, Evaluation, and Implementation
E. Plan Adoption

The Plan includes participation from other local jurisdictions and members of the
community to strengthen and enhance mitigation response.

1.1 Planning Boundaries

The scope of the Plan covers the District’s jurisdiction, namely, District’s operated property
within BART’s Right-of-Way.

The Plan is a single-jurisdiction plan. Due to the geographical uniqueness of the BART
system, partnering in a multi-jurisdictional plan is challenging. Generally, multi-jurisdiction
plans that do exist in the Bay Area (e.g. San Mateo County Multijurisdictional LHMP) do not
encompass the same geography as the District’s. MTC’s Multi-Jurisdiction Hazard
Mitigation Plan does encompass BART’s geography?; District may consider consolidating
with MTC on hazard mitigation planning in the future.

! Multi-Jurisdictional Hazard Mitigation Plan (MJHMP) | Metropolitan Transportation Commission (ca.gov
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1.1.1 BART System Description

BART is a heavy-rail public transit system serving the San Francisco Bay Area. BART operates
on 131 miles of track, with 50 stations in five counties (San Francisco, San Mateo, Alameda,
Contra Costa, and Santa Clara). BART carries approximately 405,000 weekday passenger
trips (prior to COVID-19 pandemic)2. Refer to Appendix A for more detailed description.

BART also operates eBART, a diesel multiple unit light rail system, and the Oakland Airport
Connector (OAC), an automated driverless people-mover.

1.1.2 BART Asset Profile

The Plan leverages asset data from the BART M&E Asset Register and Asset Risk Register for
conducting the hazard risk assessment and identifying mitigation measures. The register
identifies 219 types of assets3. The following is a high-level description of some of the key
fixed assets.

e Passenger stations - There are currently 50 stations in the existing system. There
are three basic types of station construction - aerial, at-grade, and subway. The
stations are further classified between center platforms (located between tracks),
and external platforms (located on the outside of the two tracks).

e Trackway - Three basic types of trackway construction are used: at-grade, aerial,
and subway. At-grade tracks are typically ballasted track using concrete ties. Aerial
and subway tracks are typically constructed using concrete slab track with direct
fixation fasteners. Continuous walkways are provided adjacent to all tracks to
provide for emergency evacuation and maintenance access.

e Substations - substations provide traction power used for vehicle propulsion.
Traction power is stepped down from 34.5 kV AC to 1 kV DC and sent to the electrified
third rail system mounted outside of and in parallel with the running rails.

¢ Switching Stations - These stations are the receiving points for high voltage power
from the electric utility. The switching stations convert the power to 34.5 kV AC and
distributed to substations.

e Train Control Rooms - These rooms house the automatic train control system
equipment. The system provides vital train functions including train detection, speed
control and switch machine operations. The system also provides non-vital train
functions including platform functions, automatic route requests, and communication
with operations control center.

e Shops/Yards - BART has four yards. The yards provide dispatching of trains for
revenue service; train storage during non-revenue and off-peaks periods; and train
washing and cleaning. BART has four shops co-located with the yards for repair and

2 https://www.bart.gov/about
3 M&E Asset Register dated 2019-09-04 Rev 4.
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maintenance of train cars. A fifth shop provides maintenance of non-revenue vehicles.
BART has dedicated shops for other BART services (eBART, Oakland Airport
Connector).

BART prioritizes its assets (e.g. criticality) based on the impact of an asset failure on reliable
and safe service capabilities. BART has defined the following criticality ratings (from 1 to 5):

1 - Failure results in immediate risk of injury or death.

2 - Failure results in immediate impact to service capabilities including shutdown of any
single or multiple operations or systems. This failure will prevent service to the public due
to operational, safety, or environmental issues.

3 - Failure results in a limited impact to service capabilities or shut down of any single or
multiple operations or systems. Asset(s) assigned this criticality may have redundancy or
established by-pass equipment or systems but may limit the service schedule. Although
this asset(s) could become highly critical if the redundancy or by-pass fails, identified
issues should be planned and scheduled with a higher work order priority.

4 - Failure results in a limited impact to service capabilities with a contingency that does
not depend on a back-up system.

5 - Failure has no impact to service capabilities.

For planning purposes, the Plan’s hazard exposure assessment is conducted for assets with
criticality rating of 1 or 2.
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Planning Process

Regulation Checklist

A1l. Does the Plan document the planning process, including how it was prepared and who was involved in
the places for each jurisdiction? (44 CFR 201.6(c)(1))

A2. Does the Plan document an opportunity for neighboring communities, local and regional agencies
involved in hazard mitigation activities, agencies that have the authority to regulate development as well as
other interests to be involved in the planning process? (44 CFR 201.6(b)(2))

A3. Does the Plan document how the public was involved in the planning process during the drafting stage?
(44 CFR 201.6(b)(1) and 201.6(c)(1))

A4. Does the Plan document the review and incorporation of existing plans, studies, reports, and technical
information? (44 CFR 201.6(b)(3))

A5. Is there discussion on how the community(ies) will continue public participation in the plan maintenance
process? (44 CFR 201.6(c)(4)(iii))

A6. Is there a description of the method and schedule for keeping the plan current (monitoring, evaluating
and updating the mitigation plan within a 5-year cycle)? (44 CFR 201.6(c)(4)(i))

2.1 Overview

This section outlines the efforts undertaken in the preparation of the Plan and process taken.

2.2 Schedule

The following Table 1 summarizes the key planning activities and dates carried out by the
Core Administrative Team with support from District staff.

Table 1: Activity Schedule

7/26/21-7/29/21 Cal OES/FEMA local hazard mitigation planning
workshop (Code G318)

8/10/21 Kick off Meeting; identify responsibilities
9/07/21 Title VI/E]JC Meeting 1
September to October Develop hazard profiles and GIS maps; vulnerability
2021 assessment
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September to October
2021

12/14/2021

12/21/2021

Nov 2021 thru Feb 2022

Feb - April 2022
3/15/22-3/31/22
4/5/2022

4/12/2022

March/April
May
May

6/3/22-7/3/22

July 2022
August 2022

Nov 17th 2022

2.3

Review existing documents including the Plan, District
plans; Update goals; update engagement strategy; update
capability assessment and critical facilities list;

Title VI/E]C Meeting 2

Emergency Preparedness Task Force Committee Meeting
1

Compile status of existing mitigation strategies; compile
mitigation strategies, as needed.

Compile and update draft Plan
External agency surveys
Title VI/E]C Meeting 3

Emergency Preparedness Task Force Committee Meeting
2

Core Administrative Team review of draft Plan
EPTFC and other District staff review of draft Plan
Revisions to draft Plan

Public comment period; Plan posted on bart.gov and sent
to external stakeholders

Incorporation of public comments
Submittal to CalOES/FEMA Review

Board Adoption

Existing Document Review

The following key existing documents were reviewed and incorporated into the Plan.
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Table 2: Document Review List



Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Study/Plan/Reports Key Information

ABAG, Bay Area Risk Landscape Draft

Report

ABAG, Disasters Affecting the San
Francisco Bay Area, Federally
Declared Disasters 1950-2015, State
Declared Disasters 1950-2012

ABAG, Policy Agenda for Recovery,
March 2015

After action reports from haywire.
Appendix to plan

BART, Capital Needs Inventory 2021
BART, Emergency Plan
BART, FY 22 Annual Adopted Budget

BART, Local Hazard Mitigation Plan,
2017

BART, M&E Asset Register, 2021

BART Sea Level Rise and Flooding
Resiliency Study, 2020

BART, Seismic Vulnerability Study,
2002

BART, Site specific liquefaction
studies

BART, Strategic Plan Framework,
2015

Cal Adapt

California Fourth Climate Change
Assessment

CalOES, State Hazard Mitigation Plan,
2018
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Declared disasters

Resiliency information

Seismic information

Mitigation strategies
Emergency response procedures
Financial Information

Current LHMP plan

Asset information, criticality

SLR and flooding information

Seismic information

Hazard information

District goals

Climate change information

Climate change information

Hazard information, hazard mitigation
strategies
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Study/Plan/Reports Key Information

FEMA, Mitigation Ideas: A Resource Mitigation strategies
for Reducing Risk to Natural Hazards,
2013
Haywired, (participated, includes Seismic information

projection of downtime)

USGS San Francisco Bay Area Maps Tsunami and Inundation Maps

2.4 Core Administrative Team

A Core Administrative Team is tasked with leading the update of the Plan. The team members
include:

¢ Norman D. Wong, Principal Engineer, Office of District Architect

e Michael Brill, Emergency Manager, Office of the Police Chief, BART Police Department

e Phoebe Cheng, Group Manager, Civil/Structural/Track Engineering, & Construction
Engineering Services

Together, the administrative team is responsible for coordinating the planning process,
reviewing and updating sections of the Plan. Key efforts carried out or coordinated by the
Core Administrative Team include but are not limited to:

e Participation in Cal OES LHMP workshop
e Review of progress since the last Plan update
e Review of existing District plans
e Identification of critical assets
e Hazards identification and risks assessment
e Mitigation strategies development
e Engagement with the Core Planning Teams:
o Emergency Preparedness Task Force Committee
o Title VI Environmental Justice Advisory Committee
e Engagement with local agencies in the planning process
e Solicitation and incorporation of feedback from external stakeholders and the
public.

2.5 Core Planning Teams

There were two Core Planning Teams invited to participate in the Plan development and
planning process. The first Core Planning Team is the Task Force Committee called the
Emergency Preparedness Task Force Committee (EPTFC). The second Core Planning Team
is the Title VI/Environmental Justice Advisory Committee. The Plan could not be successfully
developed without the inclusion of these teams.
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Engagement discussions and comments received from the Core Planning Teams were
incorporated into the final Plan submitted to the CalOES/FEMA.

2.6 Internal Engagement

As part of the planning process, the following internal engagements were conducted to
ensure there was coordination and agreement within various BART departments on the
Plan.

See Appendix B for documentation of engagement activities.

2.6.1 Emergency Preparedness Task Force Committee (EPTFC)

The Emergency Preparedness Task Force Committee (EPTFC) serves as a steering
committee to the District’s Emergency Preparedness Program. They assist the Core
Administrative Team in plan evaluation and decision making. Functions of the EPTFC
include:

e Advise, approve, and endorse plans.

e Provide subject matter expertise in regards to preparedness, training, prevention,
mitigation, response and recovery strategies for district restoration of critical
infrastructure and essential services.

e Peerreview Emergency Plan and Local Hazard Mitigation Plan.

e Actas aworking group on emergency preparedness projects and activities.

e Facilitate and promote preparedness and mitigation strategies.

e Adoptand promote emergency preparedness policies and procedures.

For the plan update the committee was represented by various departments in BART and
participants were department heads or their delegates from the following departments:

e System Safety (Jeff Lau)
e Chief Information Officer (Ravi Misra)
Office of External Affairs
o Government and Community Relations (Tamika Greenwood)
o Communications (James Allison)
e Operations (Shane Edwards)
o Maintenance and Engineering (Phoebe Cheng, Shihua Nie, Suresh Devarajan,
Ravi Gundimeda, Ni Lee, Bernard Smits, Juan Ulloa, Balvir Thind, Windy
Wheeler, Jefre Riser)
o Transportation Operations (Roy Aguilera)
e BART Police
o Security and Emergency Preparedness Program (Michael Brill)
¢ Administration and Budget (Alaric Degrafinried)
o Grants Development (Aileen Hernandez)
¢ Planning & Development
o Strategic Planning (Hannah Lindelof, Don Dean)
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o Sustainability (Monica Meagher)

e Design & Construction (Carl Holmes)
o Earthquake Safety Program (Zecharias Amare, Chuck Bernardo)
o Office of District Architect (Tian Feng, Norman Wong)

e Director of Fire Life Safety (Tom Moloney)

The goal of engaging the EPTFC was to understand existing efforts and gain direction on
appropriate future action in their area of operation and expertise.

The Core Administrative Team held two engagements with the EPTFC. The EPTFC were
notified through electronic meeting invitation.

Engagement 1 (December 12, 2021)

The Core Administrative Team introduced the need for the Plan and update. The Core
Administrative Team provided plan overview including planning approach, team members,
deliverables, timeline, and role of the EPTFC. Hazard assessments were also reviewed. The
goal of the engagement was to introduce plan and gain input on plan approach and hazard
vulnerabilities.

Engagement 2 (April 12, 2022)

The Core Administrative Team presented mitigation strategies. The EPTFC provided
feedback and prioritized draft mitigation strategies for the Plan via survey. Survey
forwarded to other responsible departments for feedback.

The goal of the meeting was to review and prioritize the draft mitigation strategies. The
EPTFC provided valuable input in relation to existing programs to continue, critical issues to
be addressed, urgent facility upgrade priorities, and existing capital improvement programs.
Input received through this engagement process was incorporated into the final Plan
submitted to the CalOES.

2.7 External Engagement

As part of the planning process, the following processes were included to ensure
neighboring communities, local and regional agencies were given opportunity to be
involved in the planning process.

See Appendix B for documentation of engagement activities.

2.7.1 Webpage

The District maintains a dedicated webpage for the Plan at the BART.gov public website. The
webpage includes periodic updates to the plan as the plan update progress. The webpage
can be found with the following URL.

https://www.bart.gov/about/planning/policies /hazard

| V1.1 | November 2022 | 9


https://www.bart.gov/about/planning/policies/hazard

Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

2.7.2 Title VI/Environmental Justice Advisory Committee

The Title VI/Environmental Justice Advisory Committee consists of members from
community-based organizations that represent Title VI and Environmental Justice
populations within the BART service area*. The Committee serves as a forum for public
participation for the District on issues related to its Environmental Justice and Title VI
Programs. Environmental justice is the fair treatment and meaningful involvement of all
people regardless of race, color, national origin, or income, with respect to the development,
implementation, and enforcement of environmental laws, regulations, and policies. Title VI
of the Civil Rights Act of 1964, prohibits discrimination based on race, color or national origin
in programs or activities which receive federal financial assistance. The Title VI Advisory
Committee holistically represents the District’s jurisdiction by being reflective of the
community served, both demographically and geographically. The Committee encourages
the full and fair participation of minority and low-income populations in the District’s
transportation decision-making process.

The advisory committee was selected as an ideal and primary means for community
engagement because minority and low-income populations are disproportionately more
sensitive to natural disasters than other populations. The following are the community-
based organizations represented on the Title VI/Environmental Justice Advisory Committee:

e C(Contra Costa Health Services, Director of Communication Wellness-Prevention
Program

e We Lead Ours

e Christ the King, Pastor

e (Contra Costa Employment & Human Services

e Department of Economics, Cal State University East Bay, Assistant Professor

e Marin Clean Energy

e Urban Habitat Boards and Commission Leadership Institute & City of San Francisco

e Huckleberry Youth Program, Director of Youth Justice

Hosted by the Office of Civil Rights, BART engaged in three advisory meetings with the
Committee. The Committee was notified through email with agenda. These meetings were
held on:

Engagement 1 (September 07, 2021)

The Core Administrative Team introduced the purpose and goals of the Plan.

Engagement 2 (December 14, 2021)

The Core Administrative Team provided an overview of the planning approach and findings
of the hazards assessments to the BART system. The goal of the engagement was to gain
feedback on plan process and hazard assessments.

Engagement 3 (April 5, 2022)

4 Title VI/Environmental Justice Advisory Committee | bart.gov
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The Core Administrative Team introduced the draft mitigation strategies of the Plan and
solicited feedback.

Input received through this engagement process was incorporated into the final Plan
submitted to the CalOES.

2.7.3 Local Cities and Counties

The Core Administrative Team solicited input on Plan updates via email correspondence and
survey from the following agencies and personnel.

e Alameda County Sherriff’s Office of Emergency Services, Senior Emergency Services
Coordinator (Kristi Duenas)

e Contra Costa County, Sheriff’s Office of Emergency Services, Emergency Services
Manager (Rick Kovar)

e SF Municipal Transportation Agency, Emergency Management, System Security and
Special Events Manager (Scarlett Lam)

e County of San Mateo, Office of Emergency Services (Daniel Belville)

e County of Santa Clara, Office of Emergency Management, Director (Dana Reed)

e City of San Jose San Jose Fire Department, Fire Captain (Kiah Harper)

e C(ity of Milpitas, Assistant Fire Marshal (Jaime Garcia)

e C(ity of Fremont, Fire Department

¢ Union City, City’s Emergency Services Coordinator (Rich Martinez)

e C(ity of Hayward, Hayward Fire Department, Deputy Fire Chief (Anderson Scott)

e City of Alameda, Sustainability and Resilience Manager (Danielle Mieler)

e C(ity of San Leandro, Public Works Department

e C(ity of Oakland, Fire Department, Battalion Chief (Anthony Sanders)

e City of Berkeley, Fire Department, Assistant Fire Chief (David Sprague Livingst)

e C(ity of Richmond, Fire Department, Battalion Chief (Aaron Osorio)

e City of San Bruno, Fire Department, Fire Battalion Chief (Scott Waldvogel)

e Colma Fire Protection District, Captain/Paramedic (Herb Cheng)

e San Francisco Fire Department, Captain (Anthony Robinson)

e Central County Fire Department, Battalion Chief (Jake Pelk)

Solicited input was incorporated into the final Plan submitted to the CalOES.

2.74 Public Comment

The District solicited public comment on the Plan.
The draft Plan was posted on the BART website in June 2022 for a 30-day public comment
period. Announcements were made to the public through news announcement, Twitter, and

Facebook. See Appendix B1.4 for announcements.

No public comments were received.
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2.7.5 Surveys

The District solicited feedback via surveys from local cities and counties, the Title VI/E]C
advisory committee, and the EPTFC. See Appendix B1.3 for survey questions. Surveys were
utilized in conjunction with meetings for the Title VI/E]JC advisory committee and the
EPTFC.

Survey responses were reviewed and incorporated into the final Plan submitted to the
CalOES. Survey responses included suggestions on mitigation measures such as improving
egress evacuation; maintaining back up supplies; focus on microgrids; considering software
and personal needs associate with mitigations; reclaiming water (for drought); using solar
canopies. These responses were considered and incorporated into mitigation strategies and
strategy description. Survey response also indicated lack of discussion on cybersecurity or
physical security. Rationale for not discussing these topics in Plan were added in Chapter 3.

2.8 Plan Maintenance

The Core Administrative Team, as identified in Section 2.4, is responsible for periodic
monitoring, evaluation, and update of Plan. The EPTFC ensures that the Core Administrative
Team conducts plan maintenance.

To monitor the plan implementation, the Core Administration Team periodically engages
with lead departments on progress of implementation of the mitigation actions. This checks
to see which actions have been completed, in progress, or not yet funded.

To evaluate the plan implementation, the Core Administration Team meets on the
anniversary of the Plan adoption to assess effectiveness of the plan at achieving the
mitigation goal (Section 4.1). This refers to how completed actions are performing at
reducing hazard risk to District.

To update the plan, the Core Administration Team annually reviews the plan and
recommends updates, if any, to the EPTFC, as identified in Section 2.6.1.

2.8.1 Continued Public Participation

Public participation in the plan maintenance process will leverage the Title
VI/Environmental Justice Advisory Committee (see Section 2.7.2). When the Core
Administration Team anticipates significant updates resulting from plan maintenance, the
Core Administration Team will coordinate the Office of Civil Rights in the next available Title
VI/EJC advisory committee meeting to discuss the changes and solicit feedback. The Office
of Civil Rights convenes the Title VI/E]C advisory committee meetings on a quarterly basis.
Significant updates shall mean material changes in the planning process; outlook on hazard
vulnerability; or mitigation measures.

Title VI/EJC advisory committee meetings are open to the public. Any person from the public
may participate in the meeting and provide public comment. The public may refer to bart.gov
for upcoming meetings and agendas.
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Hazard Identification and Risk Assessment

Regulation Checklist

B1. Does the Plan include a description of the type, location, and the extent of all natural hazards that can
affect each jurisdiction? (44 CFR 201.6(c)(2)(i) and 44 CFR 201.6(c)(2)(iii))

B2. Does the Plan include information on previous occurrences of hazard events and on the probability of
future hazard events for each jurisdiction? (44 CFR 201.6(c)(2)(i))

B3.Is there a description of each identified hazards’ impact on the community as well as an overall summary
of the communities’ vulnerability for each jurisdiction? (44 CFR 201.6(c)(2)(ii))

B4. Does the Plan address NFIP insured structures within each jurisdiction that have been repetitively
damaged by floods? (44 CFR 201.6(c)(2)(ii))

3.1 Hazard Assessment

The District conducted hazard assessment to understand risk and impact of natural hazards
to the District. This Section include hazard assessment of earthquakes (includes discussion
of liquefaction), tsunamis, landslides, flooding, sea level rise, fire, drought, and extreme heat.

Article 3.10 includes short descriptions of other hazards including severe storms; dam
failure; and pandemics, epidemics, and vector-born diseases. Severe storms (high wind) and
dam failure were not considered major concerns to the District. For flooding from severe
storms refer to Article 3.5 Flooding. Pandemics, epidemics, and vector-borne diseases are
discussed, however FEMA does not recognize it as a natural hazard. Cyber-security, physical
security, terrorism, domestic violent extremism (DVE) are not in the scope of natural hazards
and are not discussed.

Based on internal surveying, hazards to BART facilities are ranked as follows:
1) Earthquake (most concern)
2) Fire; Flooding
3) Extreme Heat
4) Sea Level Rise
5) Drought; Pandemics, Epidemics, Vector-Borne Diseases
6) Landslide
7) Tsunami (least concern)

Methods of hazard assessment includes 1) literature review of natural hazards in the Bay
Area including available science and historical occurrences; and 2) hazard exposure
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mapping (performed by the District’s EGIS department) using geographical information
system (GIS) tools and available data sets from ABAG’s Resilience Program>.

GIS exposure mapping assesses potential exposure levels of the hazard to BART assets.
Under each hazard scenario, critical assets were identified for high exposure areas.

Each assessment includes description characterizing the hazard including type, location,
extent, probability of occurrence, trend from climate change, potential impacts, historical
occurrences, and overall vulnerability. To extent feasible, assessment includes pertinent
information about existing efforts, existing protections, hazard sensitivity, and adaptive
capacity.

The BART service area has experienced several disasters over the past decades, including
earthquakes, floods, droughts, wildfires, energy shortages, landslides, and severe storms.
The most significant disasters impacting the District were the Loma Prieta earthquake and
the East Bay Hills Firestorm. Events such as these when left unmitigated can diminish BART’s
ability to provide safe, reliable, quality transit services for the community. Diminished levels
of BART service would have severe implications for the community. Passengers who shift
from BART to private automobiles due to poor service would exacerbate congestion on
highways that already exceed capacity. A reduction in BART riders and increase in
automobile users would further increase vehicle miles travelled, leading to greater
greenhouse gas emissions, air pollution, and respective losses in the region’s economic and
environmental health.

3.2 Earthquake

Type: Earthquakes occur when two tectonic plates slip past each other beneath the earth’s
surface, causing sudden and rapid shaking of the ground. Earthquakes originate on fault
planes below the surface, where two or more plates meet. As the plates move past each
other, they tend to not slide smoothly and become “locked,” building up stress and strain
along the fault. Eventually the stress causes a sudden release of the plates, and the stored
energy is released as seismic waves, causing ground acceleration to radiate from the point
of release, the “epicenter.”

Additionally, earthquakes are often not isolated events, but are likely to trigger a series of
smaller aftershocks along the fault plane, which can continue for months to years after a
major earthquake, producing additional damage.

The energy released in earthquakes can produce five different types of hazards:
e Fault rupture
e Ground shaking
e Liquefaction
e Earthquake-induced landslides

5 Data & Research | Association of Bay Area Governments (ca.gov)
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e Tsunamis and seiches

Location: 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 1 shows the location of active faults relative to the BART
system.

All of the Bay Area is prone to very strong to violent shaking potential. This is the major
reason earthquakes pose the largest threat to much of BART’s system and require the bulk of
existing and planned hazard mitigation efforts.

Extent: Figure 2 shows earthquake intensity levels in the Bay area for the 10% probability
of exceedance over the next 50 years event®. The Modified Mercalli Intensity (MMI) scale is
the value used to describe the intensity of the earthquake. This may be a more meaningful
measurement of severity to the nonscientist, than the magnitude, because the intensity
refers to the effects experienced or “felt”. The following are short descriptions of the effects
that may occur from the MMI levels.”

Intensity  Shaking Description/Damage
Not felt Not felt except by a very few under especially favorable conditions.

Il Weak Felt only by a few persons at rest,especially on upper floors of buildings.

Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many people do not recognize it as an earthquake.

11l Weak
Standing motor cars may rock slightly. Vibrations similar to the passing of a truck. Duration estimated.
” Light Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes, windows, doors disturbed; walls make cracking
|
& sound. Sensation like heavy truck striking building. Standing motor cars rocked noticeably.
v Moderate  Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable objects overturned. Pendulum clocks may stop.
Vi Strong Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster. Damage slight.
- Very Damage negligible in buildings of good design and construction; slight to moderate in well-built ordinary structures; considerable damage
strong in poorly built or badly designed structures; some chimneys broken.
Severe Damage slight in specially designed structures; considerable damage in ordinary substantial buildings with partial collapse. Damage great
Wi
in poorly built structures. Fall of chimneys, factary stacks, columns, monuments, walls. Heavy furniture overturned.
Violent Damage considerable in specially designed structures; well-designed frame structures thrown out of plumb. Damage great in substantial
|

buildings, with partial collapse. Buildings shifted off foundations.

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

Probability: Figure 2 shows earthquake intensity levels in the Bay area for the 10%
probability of exceedance over the next 50 years event8. Figure 2 shows that for that event,
Bay Area will experience earthquake intensity level of MMI VIII or IX. Based on the most
recent earthquake forecast model for California, the USGS and other scientists estimate a

¢ ABAG, San Francisco Bay Area Risk 2017 Profile, Figure 5
" Modified Mercalli Intensity Scale | U.S. Geological Survey (usgs.gov)
8 ABAG, San Francisco Bay Area Risk 2017 Profile, Figure 5
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72-percent probability that at least one earthquake of Magnitude 6.7 or greater, capable of
causing widespread damage, will strike the San Francisco Bay Area within 30 years. ?
Smaller magnitude earthquakes are more likely to occur, like the 2014 South Napa
earthquake, potentially producing local damage.

In March 2015, the USGS released an update to its 2008 earthquake probabilities for
California faults using forecast model called the Uniform California Earthquake Rupture
Forecast 3 (UCERF3) 10, The model provides detailed assessment on the likelihood of each
fault segment producing M6.7, M7.0 and M8.0 and greater earthquakes. These
probabilities are based on data such as fault length; how much energy the faults release
annually through fault slip; and, known historical return periods for the fault. Notable
faults that has high probability of producing a M6.7 earthquake are Northern San Andreas
(6.4% probability in 30 years), Hayward (14.3% probability in 30 years), and Calaveras
(7.4% probability in 30 years).

Climate Change: Sea level rise from climate change is expected to raise shallow
groundwater near the shoreline which in turn may exacerbate liquefaction risk in those
areas.

3.2.1 Potential Impacts

In 2000, the District hired a team of consultants led by Bechtel Infrastructure and HNTB to
evaluate all the facilities and components in the BART system. Completed in 2002, the
Seismic Vulnerability Study was the most comprehensive evaluation of BART facilities since
original construction of the system. It involved one and one-half years of engineering and
statistical analyses, which included developing scenario earthquakes, computer models,
damage predictions, upgrade options, and cost-benefit analyses. The study incorporated
information from the 1994 Northridge, California and 1995 Kobe, Japan earthquakes.

The original system, consisting of 34 stations and 74 miles of track, was designed to criteria
that were considered conservative at the time. However, lessons learned from subsequent
earthquakes, including more knowledge about seismicity and behavior of structures, led
BART to believe that the system had vulnerabilities that needed to be mitigated. The
evaluation contained in the BART Seismic Risk Analysis Report and BART System Wide
Seismic Vulnerability Study Report confirmed that the system and specific
facilities/components in the original system were vulnerable to damage that would leave the
system with significant life safety and operability impacts. The original BART system,
completed between 1972 and 1976, has a service area spanning three Counties-Alameda,
Contra Costa and San Francisco. System extensions including SFO were built during the
1990s and employed more stringent and up-to-date seismic criteria than the original system,
and thus did not require upgrades.

Since the formation of the Earthquake Safety Program (ESP), the District has made extensive
progress in reducing the potential seismic impacts. See Section 4.3 under existing programs

% California State Hazard Mitigation Plan, September 2018
10 JSGS Fact Sheet 2015-3009: UCERF3: A New Earthquake Forecast for California’s Complex Fault System
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for more details. In 2018, USGS published the HayWired Scenario Study evaluating a M7.0
earthquake on the Hayward Fault!l. BART ran the HayWired ground shaking data through
ShakeCast for the BART system with retrofits from ESP and found that the system largely
performed well. Of the 38 stations and yards evaluated, 20 would experience minor to no
damage; 10 would be operable after short term repairs; 7 would be safe but not operable;
and only 1 would be unsafe or at risk of collapse2.

BART has performed site-specific liquefaction vulnerability analysis for facilities in the
system, and found that in general the facilities are not vulnerable to seismic-induced
liquefaction, either because liquefaction does not actually occur at the facility site (based on
local geotechnical site investigation data), or the effect is minor and does not induce damage
to structure.

In 2012, BART implemented an Earthquake Early Warning (EEW) System which is powered
by ShakeAlert, an earthquake early warning system, run by the U.S. Geological Survey
(USGS). 13 ShakeAlert includes real-time information on ground motion records and
estimates. The EEW system allows BART to rapidly detect, assess, and respond to imminent
seismic activity. Upon detection of seismic activity above a certain threshold, BART issues an
automated speed restriction to trains to reduce risk of derailment and protect riders,
workers, and infrastructure. BART is also using USGS’s ShakeCast, a system for providing
rapid estimates of levels of damage after an earthquake event and allows BART to prioritize
inspections and deploy resources effectively14.

Vulnerability Summary: The District is vulnerable to seismic hazard. Several efforts
including the ESP, BART’s EEW, and use of ShakeCast, help to mitigate that risk.

1 USGS Rolls Out Groundbreaking Earthquake Study: The HayWired Earthquake Scenario

12 Appendix 4 BART Damage Assessment to HayWired Scenario Ground Shaking
13 BART and USGS extend ShakeAlert agreement | bart.gov
14 National Engineers Week 2022 | BARTable
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3.2.2

The following is a table of past earthquakes with a magnitude of 6 or greater experienced in the

Historical events

region (year 1836 to 2021)."°
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Date

(YYYY-MM-DD) | Location Magnitude
2014-08-24 South Napa 6.02
1989-10-18 Loma Prieta, California Earthquake 6.9
1984-04-24 14 km E of Seven Trees, California 6.2
1926-10-22 16 km SW of Davenport, California 6.31
1926-10-22 22 km S of Davenport, California 6.35
1911-07-01 2 km SE of Morgan Hill, California 6.45
1906-04-18 The 1906 San Francisco Earthquake 7.9
1899-04-30 Near San Juan Bautista, California 6
1898-03-31 South of Sonoma, California 6.4
1897-06-20 Near Gilroy, California 6.3
1890-04-24 East of Watsonville, California 6.3
1889-05-19 North of Antioch, California 6
1883-03-30 Near Hollister, California 6
1881-04-10 Southwest of Modesto, California 6.3
1868-10-21 The 1868 Hayward Fault Earthquake, California 6.8
1866-07-15 Southwest of Stockton, California 6
1865-10-08 South of San Jose, California 6.5
1864-03-05 Alameda County, California 6
1864-02-26 Santa Clara County, California 6.1
1858-11-26 North of San Jose, California 6.2
1841-07-03 Near San Juan Bautista, California 6
1840-01-18 Near San Juan Bautista, California 6.5
1838-06-25 The 1838 San Andreas Fault Earthquake, California 7.4
1836-06-10 Near San Juan Bautista, California 6.4

3.2.2.1 Napa Earthquake (August 2014)

A 6.0 magnitude earthquake struck the Bay Area on August 24, 2014. The event, localized
approximately six miles southwest of Napa Valley, caused an estimated $360 million in
damages and resulted in over 200 injuries, including one fatality. Napa Division Fire Chief
John Callanan stated that the event triggered six major fires. While this earthquake was not
in our service area, it is noted that our Earthquake Early Warning System detected the
earthquake. BART’s earthquake early warning system provided up to 10 seconds of notice
prior to the event, which would have allowed any moving trains enough time to stop or slow

15 Search Earthquake Catalog (usgs.gov)
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down, preventing derailments, injuries, and deaths. Given the time of the earthquake (3:20
AM) no trains were in operation and no action was necessary by BART. No earthquake-
related disruptions were identified, demonstrating progress by BART’s extensive seismic
retrofit program.16

3.2.2.2 Loma Prieta Earthquake (October 1989)

The Loma Prieta Earthquake of 1989 is an example of the kind of large-scale disaster which
could strike the Bay Area. The event killed 63 persons and injured 3,757. Cal OES estimates
the quake caused approximately $10 Billion of damage.”

BART's success in maintaining continuous service directly after the 1989 Loma Prieta
earthquake reconfirmed the system's importance as a transportation "lifeline." While the
earthquake caused transient movements in the Tube there was no significant permanent
movement and BART service was uninterrupted except for a short inspection period
immediately following the quake. With the closure of the Bay Bridge and the Cypress Street
Viaduct along the Nimitz Freeway, BART became the primary passenger transportation link
between San Francisco and East Bay communities. Its average daily transport of 218,000
passengers before the earthquake increased to an average of 308,000 passengers per day
during the first full business week following the earthquake. The Loma Prieta earthquake
prompted the development of BART’s Earthquake Safety Program.

3.3 Tsunamis

Type: Large underwater displacements from major underwater earthquake fault ruptures
or landslides can lead to ocean waves called “tsunamis.” Since tsunamis have high velocities,
the damage from a level of inundation is far greater than in a normal flood event. Similarly,
water sloshing in lakes during an earthquake, called “seiche,” is also capable of producing
damage.

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 minimal

16 http://sfappeal.com/2014/08/barts-earthquake-early-warning-system-could-have-broader-applications/
17 California State Hazard Mitigation Plan, September 2018
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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.

Location: Figure 4 illustrates the Cal OES tsunami evacuation planning zones. These are areas
that may inundate based on modeling several potential earthquake sources and hypothetical
extreme undersea, near-shore landslide sources. Zones are intended for local jurisdictional,
coastal planning uses only. With respect to overlap with BART’s right-of-way, this includes
the coastal areas of San Francisco and Oakland.

Extent and Probability: In 2013, the USGS, in partnership with the US Department of the
Interior, published a tsunami scenario as part of the Science Application for Risk Reduction
(SAFRR) series.18 In the scenario, the multi-disciplinary team modeled a M9.1 offshore
Alaskan earthquake to study impacts to California. If the tsunami reaches the central coast
at high tide, the Bay Area can expect heights ranging from two to seven meters near the
shore. The study suggests that this scenario inundation may have a 100-year return
period.

Climate Change: Climate change is causing sea levels to rise. Higher sea level may broaden
the extent of tsunami risk.

3.3.1 Potential Impacts

The San Francisco Bay has not yet experienced a tsunami with capacity to impact the BART
system. The Figure 4 map is limited to evacuation planning, not infrastructure vulnerability
assessments. Flooding in these evacuation zones would have major impacts in damage of
property as well as service delays.

Vulnerability Summary: 119 critical assets are within the tsunami evacuation planning
zone. Asset types include trackway, passenger station, substation, train control room. Areas
with potential damage include San Francisco Embarcadero, West Oakland, Oakland Airport
Connector, and Oakland Coliseum areas.

3.3.2 Historical Events

Though the Bay Area has experienced tsunamis, it has not experienced significant tsunami
damage.

The following is a table of historical tsunamis (from 1927 to 2022) with runups and
reported damages that have reached California.1?

Date Source Location Magnitude | Total Cost of Damages* | Total
(YYYY-MM-DD) Deaths*
1927-01-01 Southern California 5.7 $3M 1

18 SAFRR (Science Application for Risk Reduction) Tsunami Scenario--Executive Summary and Introduction:
Chapter A in <i>The SAFRR (Science Application for Risk Reduction) Tsunami Scenario</i> (usgs.gov), USGS
Open-File Report 2013-1170 and CGS Special Report 229, chapter A

19 National Geophysical Data Center / World Data Service: NCEI/WDS Global Historical Tsunami Database. NOAA

National Centers for Environmental Information. doi:10.7289/V5PN93H7
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1934-08-21 Southern California - $<1M

1946-04-01 Unimak Island, Alaska 8.6 $26M 168
1957-03-09 Andrean of Islands, Alaska 8.6 - 2
1960-05-22 Southern Chile 9.5 $1B 2226
1964-03-28 Prince William Sound, Alaska 9.2 $400M 139
1975-11-29 Hawaii 7.7 $4M 2
2006-11-15 South Kuril Islands 8.3 - -
2010-02-27 Central Chile 8.8 $30B 558
2011-03-11 Honshu Island 9.1 $220B 18,428
2022-01-15 Tonga Islands - $108M 6

*Total damages and deaths include those at the source of event and at the runups.

In 1859, a tsunami generated by an earthquake in Northern California generated 4.6 m
wave heights near Half Moon Bay. The M6.8 1868 earthquake on the Hayward fault is
reported to have created a local tsunami in the San Francisco Bay. In 1960, California
experienced high water resulting from a magnitude 9.5 off the coast of Chile. The tsunami
generated by the 1964 Alaskan earthquake caused wave heights of up to 1.1 meters along
the coasts of San Francisco, Marin and Sonoma Counties. The 2011 tsunami created by the
M9.0 Tohoku earthquake did not cause damage inside the Bay, but did cause damage to
marinas and ports in both Santa Cruz and Crescent City. California has been fortunate in
past distant-source tsunamis (1960, 1964, and 2011) that the events occurred during low
tides.20

In 2011, BART monitored conditions of the March 11 tsunami warning; no service changes
were made.?1

20 Ross, S.L., and Jones, L.M, eds., (2013)
21 Tsunami warning prompts preparations at BART | bart.gov
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3.4 Landslides

Type: Landslide is the sliding down of a mass of earth or rock from a mountain or hill. In the
Bay Area, landslides can occur because of either earthquakes (earthquake-induced
landslides), or during heavy and sustained rainfall events (weather induced landslides). 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.

Location: Figure 5 and 6 show areas of potential landslide. Note data set in Figure 5 and 6
are not comprehensive and show hazard zone where available. The greatest risk of landslide
occurring is in the mountainous regions of the Bay Area including the C-line and L-Line
crossing the East Bay hills.

The GIS mapping shown below shows areas with potential for land sliding and not explicit
threat to BART systems. Previous assessments have identified that four miles of trackways
and two facilities (LSR Substation and radio tower in Dublin) are in areas of existing
susceptible landslide zones.

Extent: The movement of landslide material can vary from abrupt collapses to slow gradual
slides and at rates which range from almost undetectable to extremely rapid. Sudden and
rapid events are the most dangerous because of a lack of warning and the speed at which
material can travel down the slope as well as the force of its resulting impact. Extremely slow
landslides, also known as earthflows, might move no more than a meter a year. 22 There is
currently no method to estimate the scale of individual landslides in terms of size or extent
based on available maps.

Probability: For both types of landslides, there currently are no 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.

Climate Change: Climate change is not expected to change the seismic risk, but climate
change could change the behavior of winter storms and affect weather induced landslide.
Greater severity of winter storm may increase chances of landslide. Additionally, if fires
burn greater portions of landslide- vulnerable hillsides, removing vegetation and
increasing storm runoff, the landslide probability will increase. Currently, there is not
enough evidence to suggest with certainty that future landslide probabilities will increase
across the region.

22 Slow-Motion Landslides (usgs.gov)
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34.1 Potential Impacts

The BART system along the hilly regions (C and L line) is sited along major freeways and is
not likely to be directly impacted by landslide. However, landslides in those areas could
potentially impact roads needed to travel to BART.

Liquefaction-triggered underwater slope movements may occur for underwater assets
where there is sloped stratigraphy. These adverse effects are being mitigated under the
ESP.

In 2018, BART conducted an embankment erosion study on BART A-, C-, L-, M-, and R- lines
to understand the presence and severity of erosion of abutments, aerial structures end-
slopes, and track way embankments23. Through site reconnaissance, most erosional
features were observed generally very low to moderate severity. However, some
abutments slopes or embankments were identified to have moderately severe to severe
erosion. From erosion study, the District has identified slope repair work to mitigate these
risks.

Vulnerability Summary: 15 critical assets are within the weather induced most landslide
areas and 15 in earthquake induced zones. The types of assets include trackway,
substation, train control room. District has identified slope repair work to mitigate risk
due to erosion.

3.4.2 Historical Events

No past known landslide events have been known to impact BART services.

23 BART, Slope Reconnaissance Screening Report, March 2018.
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Figure 6 Landslide Areas (Weather Induced)
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3.5 Flooding

Type: 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.

Flooding can occur from several sources. Near the shoreline, flooding can occur from a
combination of high tide, storm surges, or tsunami (see Tsunami in Section 3.4). In low lying
areas near streams or creeks, flooding can occur from riverine overflow during extreme
storm events. Local flooding may occur when storm drainage systems are overwhelmed by
incoming water. BART may be especially exposed to the threat of water since many assets
are at or below grade. During severe storm events, water intrusion to BART assets can occur
from exposed entrances/exits and in the form of leaks from aged assets.

FEMA mapped flood plains and expected USGS predicted rainfall intensities are planned for
during BART’s standard design and construction process. However, elevated flood plain
levels and increased rainfall during more intense storms are becoming more frequent and
concentrated.

Location and Extent: Figure 7 Flood Hazard Zones shows overlaps of the BART system to
current FEMA flood zones. The flood map shows several assets are in areas subject to
flooding either in the 100- or 500-year FEMA flood plain zones.

Probability: 100- year floods have a probability of occurrence of one percent in any given
year. 500-year floods have a probability of occurrence of 0.2 percent in any given year.

Climate Change: Climate change causes great frequency of extreme storm events which will
increase the frequency of flooding events. Sea level rise has the potential to influence the
impact of coastal, riverine, and shoreline flooding.

3.5.1 Potential Impacts

Flooding can impact BART by damaging facility property, blocking pathways, and causing
service delays. BART has not yet experienced severe flooding (100- or 500- year flood
events), resulting in extensive damage to facilities or right of way. However, episodes of rain
events have caused service disruptions in winter months.

A past study for the four-station extension to San Francisco International Airport identified
that water levels from a 100-year storm in Colma Creek running through South San Francisco
could potentially flood the South San Francisco station.

Vulnerability Summary: 371 critical assets are in the 500-year floodplain zone or 100-year
floodplain zone (AE). The types of assets include trackway, passenger stations, switching
stations, substations, and train control rooms. The BART Facilities Standards require that
critical structures are set above the 500-year floodplain.
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3.5.2 Historical Events

From 1992 to February 2018, California has had 34 state-proclaimed flood emergencies
and 15 federally declared flood disasters.24 Since 1992, every county in California has been
declared a federal disaster area at least once for a flooding event.

The number of days associated with a flood event from January 1, 2000 to June 1, 2022
according to the National Oceanic and Atmospheric Administration Storm Events
Database?5 are as follows:

Alameda county: 47 Days

Contra Costa County: 25 days

San Francisco County: 38 days

San Mateo County: 27 days

Santa Clara County: 42 days

Wet weather incidents have affected the BART system in the past typically due to water
intrusion into the system including track, platforms, train control rooms.26

24 California State Hazard Mitigation Plan, September 2018
25 Storm Events Database | National Centers for Environmental Information (noaa.gov)
26 Don't Save BART's Rainforest: Water Intrusion in the Tunnels | bart.gov
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Figure 7 Flood Hazard Zones (FEMA)
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3.6 Sea Level Rise

Type: Sealevel rise (SLR) is the increase in sea level; it is caused by global warming resulting
in added water from melting land ice and the expansion of sea water as it warms. It has the
potential to increase the frequency and severity of coastal, riverine and localized nuisance
flooding. Without intervention, rising sea levels may cause more frequent and longer
flooding of existing flood-prone areas, shoreline erosion, elevate groundwater, and
permanent inundation in the coastal zones. In San Francisco Bay area, sea level is projected
to rise 0.9 to 2.7 feet by mid-century (year 2050), and 1.6 to 10.2 feet by end of century (year
2100).27

As sea levels rise, groundwater and salinity levels are also predicted to rise. USGS have
conducted research (USGS CoSMos-groundwater) to understand changes in shallow
groundwater due to sea level rise. This will increase the risk of groundwater seepage into
below grade assets including sensitive electrical and mechanical equipment. In addition,
increasing groundwater levels may increase liquefaction susceptibility, and may increase the
need for routine flood management activities.

Location and Extent: Figure 8 shows the exposure map illustrating projected sea-level rise.
The greatest exposures include the W-line and Y-line around the San Francisco International
Airport and the Oakland Airport Connector at the Oakland International Airport. Both the
San Francisco Airport and Port of Oakland are aware of the low-lying conditions of these
areas and are doing extensive work to address these risks and enhance existing shoreline
protections?8, 29. Exposure also exists at the Embarcadero waterfront, and parts of Oakland
(Coliseum, Oakland Shops, West Oakland).

Probability: There is a 0.5 percent probability that sea level will rise or exceed 6.9 feet under
a high emission scenario for the Bay Area. Refer to the State of CA SLR guidance for all
probabilities of exceedance for SLR for timeframes from 2030 through 215039, For critical
infrastructure, the state recommends using projections from the extreme risk aversion
category (H++) which do not have probabilities of exceedance. H++ refers to the scenario
that includes sea-level rise resulting from loss of the West Antarctic ice sheet.

Climate Change: Climate change is causing sea levels to rise. Sea level rise will depend on
level of mitigation of emissions. The state guidance includes sea level rise based on various
emission scenarios (RCP2.6, aggressive emissions reduction; RCP 8.5, business as usual).31

3.6.1 Potential Impacts

SLR will exacerbate coastal and riverine flooding. Table 3 provides a matrix showing how
the same total water elevation may be encountered under differ SLR and extreme tide
conditions. See Section 3.5.1 for potential impacts from flooding.

27 State of California Sea-Level Rise Guidance, 2018 update

28 Shoreline Protection Program | San Francisco International Airport (flysfo.com)

2 OAK Airport completes Phase 1 of its $30 million Flood Hazard Protection Project - Port of Oakland
30 State of California Sea-Level Rise Guidance, 2018 update

31 State of California Sea-Level Rise Guidance, 2018 update
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MHHW Extreme Tide (by recurrence interval)
(= daily high Temporary flooding
tide) 1-yr 100-yr
Sea Level Permanent (= King (1% annual
Rise inundation chance)
+0 0
+6

Table 3: Matrix of Sea Level Rise and Extreme Tide Level32

Vulnerability Summary: 64 critical assets are in a SLR impact area of 4 feet or less. The types
of assets include passenger stations, substations, and train control rooms. Shoreline projects
such as Embarcadero Seawall Program, SFO Shoreline Protection Program, and Oakland
Airport’s levee improvement work provide some protections against SLR flooding. In 2020,
District conducted a SLR and Flooding Resiliency study evaluating vulnerability and risk to
the BART system33. Study findings found substantial potential damage could result from
future SLR inundation. Internally, BART Facilities Standards requires projects to assess
project against SLR. Externally, the District is engaging local and regional agencies on climate
adaptation. For example, District is supporting the Bay Adapt Joint Platform. The Joint
Platform is a regional strategy for adapting to sea level rise34.

3.6.2 Historical Events

SLR is an emerging issue. Therefore, no historical events have occurred.

32 Adapting to Rising Tides, Memo: Climate Impacts, Scenarios and Total Water Levels, Table 1
33 Bart Sea Level Rise And Flooding | ResilientCA
34 Joint Platform — Bay Adapt
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~~a LOCAL HAZARD MITIGATION PLAN: Sea Level Rise Inundation
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Figure 4 Sea Level Rise Inundation
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3.7 Fire

Type: Wildfire is defined here as any free-burning vegetative fire that initiates from an
unplanned ignition, whether natural (e.g., lightning) or human-caused (e.g., powerlines,
mechanical equipment, escaped prescribed fires), where the management objective is full
suppression. While wildfires can potentially lead to benefits to an ecosystem if within the
range of natural variability for a given ecotype and geographical area, they can also lead to
deleterious effects to both the natural and built environment.

Location: Figure 9 Wildfire Zones illustrate the wildfire severity in the State Responsible
Areas (SRAs) and very high severity regions for Local Responsible Areas (LRAs). Federal
Areas are not available via Cal Fire and are not presented in the figure.

Extent: In recent years, the size of fires have grown significantly. In CY 2020, California
experienced 9,917 fires, impacting 4,257,863 acres or approximately 429 acres per fire.3>

Probability: Figure 9 shows fire hazard severity which represents the likelihood of an area
burning over a 30-50-year time period.3¢ Fire hazard severity takes into account the amount
of vegetation, the topography, and weather (temperature, humidity, and wind).

Climate Change: Projecting future wildfires is complicated, and results depend on the time
period for the projection and what interacting factors are included in the analysis. Because
wildfires are affected by multiple and sometimes complex drivers, projections of wildfire in
future decades in California range from modest changes from historical conditions to
relatively large increases in wildfire regimes.37

3.7.1 Potential Impacts

Fires occurring on or near BART facilities may damage facility property and causing service
delays. BART services Richmond, where there may be station closures or shelter in place
orders due to fire or hazardous materials release from the Richmond Refinery.

Due to aging infrastructure of BART system, assets not in a state of good repair may be more
vulnerable to equipment malfunction and potential sources of fire. BART’s Measure RR
program is intended to make the system safer and more reliable.38

Vegetation exists on BART’s right of way (ROW). There are 70 miles of ground cover require
weed control. 3° BART maintains a team of groundworkers to control weeds and vegetation
and reduce risk of fire.

35 Calfire, 2020 Fire Season | Welcome to CAL FIRE

36 California Department of Forestry and Fire Protection’s Fire and Resource Assessment Program (FRAP)
37 California’s Fourth Climate Change Assessment.

38 Measure RR Bond Oversight Committee | bart.gov

39 As fire season heats up, BART grounds crews are in high gear to reduce risk | bart.gov
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An indirect impact of wildfire are smoke and air quality. In recent years, California has been
plagued by unprecedented series of wildfires that have produced a significant amount of
smoke and impacted the Bay Area’s air quality.

A second indirect impact is loss of electricity. BART depends on PG&E transmission and
distribution lines for power. Wildfires can damage the electrical grid. Conversely, electrical
lines may contribute to the start of wildfires. Severe weather (dry conditions and high wind)
can cause trees and debris to hit electrical lines and start fires. In response to the wildfire
risk, PG&E is enforcing public safety power shutoffs (PSPS). PSPS are intentional power
outages to reduce risk of wildfires caused by damages to electric lines#?. Recognizing the
operational risk of these events, BART has implemented redundant electrical feeds at many
of its critical facilities. For those without redundant feeds, BART has operational response
plans in place to back-up vulnerable circuits with either standby generation located onsite,
or using mobile generators which can be moved freely around BART’s system.

Risk to wildfire is higher in the mountainous regions along the Pittsburg/Bay Point and
Dublin/Pleasanton lines where there is more vegetation and woods in the surrounding area.
However, on these lines, BART is sited alongside the freeway providing buffer to wildfire
exposure. Vegetation adjacent to BART’s Right-of-Way is limited and in small isolated
patches. Drought conditions can heighten the risk of urban wildland interface fires.

Vulnerability Summary: 42 critical assets are in moderate to very high wildfire severity
zones. Asset types include substation, train control room, switch station, and trackway. Fire
risk is mitigated with vegetation and weed control on BART ROW.

3.7.2 Historic Events

Refer to Figure 10 for perimeters of past wildfires occurring in the Bay Area. The 1991 fire
(known as the Tunnel Fire) in the Oakland-Berkeley Hills was one of the largest urban-
wildland fire in the Bay Area at the time. In Oakland 2,777 units were destroyed or badly
damaged and 69 additional units were destroyed in Berkeley.#1 The Oakland Hills fire
caused a minor service disruption (less than 24 hours) for replacement of a short stretch of
rail.

Below are other fire incidents that disrupted BART operations.
March 24, 2006, fire encountered at power substation near South Hayward station.42
October 10, 2008, trackside electrical fire encountered near West Oakland Station.43

March 30, 2010, small fire along track encountered on equipment between Civic Center and
Powell St. stations. 44

40 Learn about Public Safety Power Shutoffs (PSPS) (pge.com)
41 State of California Hazard Mitigation Plan (2018), California Governor’s Office of Emergency Services

42 Service restored between the Hayward and Fremont BART stations | bart.gov
43 West Oakland fire disrupts morning commute | bart.gov
44 Trackside fire leads to major delays during Tuesday morning commute | bart.gov
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June 14, 2012, fire broke at senior housing construction site near BART tracks in West
Oakland.45

July 9, 2015, a fire broke beneath a car in Oakland. Fire was suspected to result from an
electric arc from the third rail.4¢

July 9, 2021, a fire on a nearby encampment in Oakland causes spot fires on vegetation near
BART tracks.*”

4 BART Transbay service restored: expect residual delays | bart.gov
46 Service restored after early-morning train incident; residual delays possible | bart.gov
47 Fire rips through Oakland encampment, spreads to BART tracks causing delays (sfchronicle.com)
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LOCAL HAZARD MITIGATION PLAN: Fire Severity Risk Areas
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3.8 Drought

Type: A drought is characterized as a period of below-average precipitation in a particular
region which culminates in water supply shortages. Such storages may be surface or ground
level. 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.

Location: Figure 11 drought severity illustrates areas impacted by drought as of 2021.
Drought is not localized, but extends statewide or across a larger expanse of western states.

Extent: Duration of droughts can last many years. Studies of tree rings have shown that
drought periods in California’s history can last more than 200 years and there have been
multiple droughts in the past thousand years lasting 10 to 20 years.48

Probability: Multi-year droughts of statewide scale occur periodically. See Section 3.8.2 for
a list of past droughts affecting the Bay Area.

Climate Change: Climate change is likely increasing the occurrence and severity of
droughts.#® Climate modeling (RCP 4.5 and 8.5 scenarios) indicates substantial declines in
snowpack in the Sierra Nevada. The mean snow water equivalent (SWE) declines to less
than two-thirds of its historical average by 2050, averaged over several model projections
under both RCP 4.5 and 8.5 scenarios®%. By 2100, SWE declines to less than half the
historical median under RCP 4.5, and less than one-third under RCP 8.5.

3.8.1 Potential Impacts

Increased fire hazard risk is a consequence of drought conditions. 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. 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.

When drought conditions do occur, BART can curtail use of water for such purposes as
station cleaning, washing trains, and landscape irrigation. At minimum, the District requires
a water supply to support fire protection of the system. Without fire protection, BART
facilities would be forced to shut down impacting community mobility.

Vulnerability Summary: The entire Bay Area is vulnerable to the drought hazard. Water is
necessary for fire protection. BART pursues opportunities where feasible to advance water
conservation. Refer to BART sustainability program for details.

48 Mercury News, (2014), http://www.mercurynews.com/2014/01/25/california-drought-past-dry-periods-have-
lasted-more-than-200-years-scientists-say/

Cal-Adapt
50 California’s Fourth Climate Change Assessment (2018)

49
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3.8.2 Historic Events

Major droughts occurred in California include 1975-77, 1987-1992, 2007-2009, 2012-
201751,

In the drought years, in the Bay Area, residents and businesses were asked to curtail water
consumption. In 2014, BART took steps to reduce water usage including cutting down on
landscape irrigation.

As of 2021, following the second driest year on record, California is entering into another
drought period. In 2021, the State issue a drought emergency proclamation urging
Californians to conserve water.>2 August 2021 was the driest and hottest August on record
since reporting began.

5! California State Hazard Mitigation Plan, September 2018
52 Governor Newsom Expands Drought Emergency Statewide, Urges Californians to Redouble Water Conservation
Efforts | California Governor, 10/19/2021
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U.S. Drought Monitor Category

DO - Abnormally Dry

D1 - Moderate Drought
. D2 - Severe Drought
. D3 - Extreme Drought

D4 - Exceptional Drought

Figure 11 Drought Severity (as of 2021)

3.9 Extreme Heat

Type: Extreme heat occurs when the heat index, a function of heat and relative humidity, is
high. The Bay Area, especially the parts further away from the coast and bay which lack
cooling effect from ocean and bay water, can experience extreme heat days.

Heat emergencies occur when residents are subject to heat exhaustion and heatstroke, and
are more likely to occur in areas not adapted to heat and without air conditioning, cooling
centers, or vegetation to mediate heat impacts in exposed areas. Certain populations are
typically the most at risk during extreme heat emergencies, including people with
disabilities, chronic diseases, the elderly, and children.

Location: Extreme heat issues are most likely to impact the BART system in the inland areas
including the C and L lines.
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Extent: Extreme heat days pose a public health threat, causing symptoms such as exhaustion,
heat cramps, and sunstroke if the heat index is over 90 F. The National Weather Service has
developed a Heat Index Program Alert which gets triggered when heat index temperature is
expected to be or exceed 105’ for at least two days and nights>3.

The intensity of extreme heat may be 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
98th 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.

Probability: The Bay Area is likely to experience extreme heat days each year matching
that of historical average. California has historically (from 1950 to 2005) experienced 4
extreme heat days a year.>* Based on available observed extreme heat data going back to
1950 from Cal Adapt, the following are probabilities of cities experiencing at least 1
extreme heat day in a given year: Oakland: 95%, Daly City: 91%, Concord: 88%.

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.>> Extreme heat typically occurs between July and August. But in
the future, extreme heat will be an issue the region faces in both the Spring and Fall.>¢

Climate Change: Climate change is expected to generate an increase in ambient average air
temperature, particularly in the summer. The outer Bay Area will likely experience greater
temperature increases than coastal or bayside jurisdictions, though likely not as great as in
the eastern-most inland communities. Increased frequency, intensity, and duration of
extreme heat events and heat waves are also expected as regional climate impacts.

Cal-adapt projects under scenario RCP 4.5, average number of heat days to reach 21 from
mid to end-of-century>7.

3.9.1 Potential Impacts

Extreme heat events have the potential to severely impact BART service. Increases in overall
temperatures strain the regional power network and could lead to more frequent PG&E
brown-outs or planned safety power shutoffs (see 3.7.1) resulting in service delays within
the system. In addition, extreme heat can cause BART’s own electrical systems to overheat
which would impact delivery to the third rail and stations. BART has experienced overheat
of train control equipment, in part due to the aging infrastructure.

33 Heat Watch vs. Warning (weather.gov)

4 Cal-Adapt
%5 Cayan, D., etal. (2009)

56 California Climate Change Center (2006)
57 Cal-Adapt
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Heat waves could impact patron and employee health and safety particularly among
vulnerable populations.

In rail systems, extreme heat may cause rail buckling. Kinks have occurred in the BART
system. BART has observed it occurring during the summer primarily in the C and L lines.
When temperatures are forecasted to over 100 degrees Fahrenheit, BART conducts track
inspections to look for signs of misalignment.

Indirect impacts of extreme heat include disruptions or strains in the electric grid. BART
relies on PG&E for transmission and distribution of power.

Vulnerability Summary: Assets in the inland areas including the C and L lines will be most
at risk. The types of assets vulnerable will be those with electrical and mechanical
equipment including substations, train control rooms, passenger stations, and ventilations
structures. BART’s RR program to renew aging infrastructure is mitigating overheating
electrical systems. Refer to Measure RR program under existing programs.

3.9.2 Historical Events

Few heat events were proclaimed at the state level or declared as a federal disaster
between 1960 and 2009.58 In an extended California heat wave in 2006, over 650 deaths
occurred.>® Nineteen heat-related events occurred from 1999 to 2009 that had significant
impacts on human health, resulting in about 11,000 excess hospitalizations.®0

California, including the Bay Area, has historically (from 1950 to 2005) experienced 4
extreme heat days a year.6!

Twelve records are recorded in NOAA’s database for extreme heat between 1950 and 2022
within counties that BART operates. 62

Date (YYYY-MM-DD) | County/Zone Deaths |
2017-09-01 San Francisco Peninsula Coast 3
2017-09-01 San Francisco 3
2019-06-10 San Francisco 0
2019-06-10 San Francisco Bay Shoreline 0
2019-06-10 East Bay Interior Valleys 0
2020-08-14 San Francisco Bay Shoreline 0
2020-08-16 Santa Clara Valley including San Jose 0
2020-09-06 Santa Clara Valley including San Jose 0
2020-09-06 San Francisco 0
2020-09-07 San Francisco Bay Shoreline 0
2021-07-10 East Bay Interior Valleys 0
2021-07-11 East Bay Hills and the Diablo Range 0

38 California State Hazard Mitigation Plan, September 2018
% Safeguarding California: Reducing Climate Risk

60 California’s Fourth Climate Change Assessment

61 Cal-Adapt

92 Storm Events Database | National Centers for Environmental Information (noaa.gov)
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On June 21, 2022, a BART train partially derailed in Contra Costa County.®3 Ambient
temperature that day was above 100 degree F. Incident is still under investigation at time
of writing.

3.10 Other Hazards

Other hazards included in this section are hazards that are of interest to the District. Other
hazards may pose a risk to BART system. The following are short narratives of other
hazards.

3.10.1 Epidemics, Pandemics, Vector-borne Diseases

California faces a variety of diseases that can threaten the lives, health, safety, and property
of individuals and communities, and negatively affect California’s environment, economy,
and infrastructure. These diseases include seasonal influenza, pandemic influenzas (H1N1
(swine flu), avian influenza), mosquito-borne diseases (such as West Nile virus), lyme
disease, valley fever, and most recently COVID-19.64

Coronavirus disease (COVID-19) is an infectious disease caused by the SARS-CoV-2 virus.6>
COVID-19 causes mild to moderate respiratory illness. Older people and those with
underlying medical conditions like cardiovascular disease, diabetes, chronic respiratory
disease, or cancer are more likely to develop serious illness.

In responding to COVID-19, BART has been a leader in addressing the potential spread of
the disease.®6,67 BART has been actively monitoring the pandemic situation and
maintaining active communication lines with local, state, and federal public health and
emergency officials. All of BART’s activities have been in accordance with the CDC,
California Department of Public Health, and county public health departments to keep
employees and riders safe. Refer to the Response and Prevention Efforts Section at the
following link: https://www.bart.gov/news/articles/2020/news20200225 for a
complete list and summary of BART’s implemented actions to address COVID-19. The
following highlights just a few of those actions:

e BART spearheaded a COVID-19 task force with representatives from each transit
agency in the California. Safety department representatives worked together and
shared information to develop systematic procedures and a common approach to
successfully navigate the challenges during the pandemic.

e BART was the first transit agency in California to develop and implement an
employee mandatory vaccination policy.

63 Update on partial train derailment between Pleasant Hill and Concord | bart.gov
64 California State Hazard Mitigation Plan, September 2018

%5 Coronavirus (who.int)

% BART updates related to the coronavirus (COVID-19) | BARTable

67 https://www.bart.gov/news/articles/2020/news20200225
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¢ BART was among the first transit agencies to fog trains and facilities. BART shifted
away from daily fogging after CDC lowered the risk on surface transmission.

e BART made vaccination shots available to employees and family members.

e BART upgraded filters in all train cars the to MERV-14 and upgraded UV lighting in
HVAC duct work to remove viruses in the air.

e BART cleans hand-contact surfaces at stations with hospital-grade disinfectant.
Hand-sanitizers are made available at each station.

e BART cleans and disinfects train cars including handrails and stanchions.

e On COVID-19 protection and prevention. Information is posted in BART stations and
sent through email, text, and Twitter.

e BART provides employee communication on COVID-19 protection and guidance at
employee

¢ BART maintains inventory stock of PPE such as disinfectant, hand sanitizers, face
masks, and hand wipes to support operations

3.10.2 Severe Storms

Severe storms are generally violent atmospheric disturbances occurring over land or
water. Severe storms refer to events that are beyond or near the ends of the range of
observed weather patterns and behavior. Two types of storms include thunderstorms and
winter storms. Thunderstorms may produce high wind, tornadoes, large hail, flooding and
flash flooding. Winter storms may produce freezing rain, sleet, heavy snow, and strong
winds. El Nino and La Nina are two types of storms that affect California often. El Nino
refers to large scale ocean-atmosphere climate phenomenon linked to periodic warming in
oceanic surface temperatures in the equatorial Pacific. La Nina refers to the periodic
cooling of oceanic surface temperatures in the equatorial Pacific. Refer to Article 3.5
Flooding for characterization of flood.

High winds are a common characteristic of severe storms. High winds cause down trees
and power lines. Debris that fall onto tracks due to high wind can disrupt transit service
and cause delays. To avoid such disruptions, BART trims trees and bushes that could fall
onto or near the trackway. High winds do not pose a major concern to critical fixed assets
because buildings and structures are designed to accommodate for wind loads.

3.10.3 Dam Failures

Dam failure refers to a structural collapse of the dam that releases the water stored in the
reservoir behind the dam. Dam failure may result in flooding downstream of the dam. Refer
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to Article 3.5 Flood for characterization of flooding. The following are number of dams by

counties BART operates in.%8

County Number of Dams
Alameda 23

Contra Costa 25

San Francisco 7

San Mateo 20

Santa Clara 41

Dam failure is not a major concern to District; to date, there has not been a dam failure that

has impacted services.

% Division of Safety of Dams (ca.gov)
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Mitigation Strategy

Regulation Checklist

C1. Does the plan document each jurisdiction’s existing authorities, policies, programs and resources, and its
ability to expand on and improve these existing policies and programs? (44 CFR 201.6©(3))

C2. Does the Plan address each jurisdiction’s participation in the NFIP and continued compliance with NFIP
requirements as appropriate? (44 CFR 201.6(c)(3)(ii))

C3. Does the Plan include goals to reduce/avoid long-term vulnerabilities to the identified hazards? (44 CFR

201.6(c)(3)(1))

C4. Does the Plan identify and analyze a comprehensive range of specific mitigation actions and projects for
each jurisdiction being considered to reduce the effects of hazards, with emphasis on new and existing
buildings and infrastructure? (44 CFR 201.6(c)(3)(ii) and 44 CFR 201.6(c)(3)(iv))

C5. Does the Plan contain an action plan that describes how the actions identified will be prioritized
(including cost benefit review), implemented, and administered by each jurisdiction? (44 CFR
201.6(c)(3)(iii) and 44 CFR 201.6(c)(3)(iv))

C6. Does the Plan describe a process by which local governments will integrate the requirements of the
mitigation plan into other planning mechanisms, such as comprehensive or capital improvement plans,
when appropriate? (44 CFR 201.6(c)(4)(ii))

4.1 Mitigation Goal

The mitigation goal of the Plan is to maintain and enhance a disaster-resilient District by
reducing the potential for loss of life, property damage, and environmental degradation from
natural disasters, while supporting economic recovery from such disasters. This goal is
unchanged from the previous plan and continues to be the goal of BART in designing a hazard
mitigation program.

4.2 Mitigation Measures

Mitigation measures are in Appendix C. These mitigation measures represent the action plan
for District to pursue and implement. Appendix C includes the prioritization of mitigation
measures and identifies the timeframe, potential funding, and lead departments for
implementation.

Mitigation measures were identified from the following sources:

¢ Incomplete and ongoing measures from the previous plan,
e Industry best practices (including FEMA Mitigation Ideas (2013)),
e Feedback from internal and external engagement activities,
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e Relevant actions identified in BART’s capital needs inventories.

Prioritization of mitigation actions was established by a rating method (low, medium, high)
and rated by the EPTFC and other District personnel. Participating members of the EPTFC
rated each action based on action’s importance and alignment to the following criteria:

e Hazard risk reduction
e (Cost to benefit value

e Environmental benefit
e Equitable outcomes

e Safety impact

Thirty-eight (38) actions were identified. Of the actions, eight (8) were rated as high priority,
twenty-eight (28) were rated medium priority, and one (1) was rated low priority. Note, all
actions identified are important; low does not mean that the action is not important but that
it is holds a lower rating relative to other actions identified.

Implementation of mitigation measures will depend on availability and support of funding
(particularly grant funding) and resources.
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4.3 Existing Mitigation Authorities, Policies, Programs, and
Resources

The following are the District’s authorities, policies, programs, and resources that support
efforts to mitigate hazards. This section provides a snapshot of capabilities, specifically
planning and regulatory, administrative and technical, financial, and education and outreach
capabilities from which the District develops its mitigation strategy.

4.3.1 Planning and Regulatory

4.3.1.1  Authority

BART is a special purpose transit district that governs the BART system. The governance of
the District is vested in a Board of Directors composed of nine members, each representing
an election district within the District. As a special district, BART has authority of a transit
district per CA Code of Public Utilities, Section 28500-27509. Authorities include authority
to enter contracts; acquire real property; construct and operate facilities; issue debt; make
investments; and levy taxes.

4.3.1.2 Policies

The District has adopted a number of policies that align with and shape hazard mitigation.
Those include

e Asset management policy (2019)

e Sustainability policy (2017)

e Strategic plan framework (2015)

e Environmental justice policy (2012)

A full list of Board-adopted policies may be found at
https://www.bart.gov/about/bod/policies.

4.3.1.3 Emergency Management Program

BART maintains the Emergency Operations Plan which provides a blueprint for how BART
organizes and responds to a variety of incidental and emergencies that BART could
encounter. It assigns staff to emergency roles and positions, defines tasks during planning,
response and recovery phases of emergency management. The EOP provides direction for
the communication and coordination of people, equipment, and systems in times of
emergency.
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4.3.1.4 Opportunities to Expand or Improve

Opportunities District may consider to expand on or improve planning and regulatory
capabilities include

e Adopting new policies or revising existing policies to advance hazard
mitigation. The sustainability policy includes a goal on resiliency against
extreme weather and earthquakes. If and when the sustainability policy is
updated, District may consider reviewing goal language for alignment with
hazard mitigation.

e Reviewing the BART Facilities Standards (BFS) for design requirements that
support hazard mitigation. Incorporate, modify, or clarify design language
that supports hazard mitigation. For example, requirements for water-
efficient plumbing fixtures support mitigation to drought.

e Reviewing and updating emergency management program with findings
from this Plan. Prioritize reviewing findings from hazards prioritized higher
in this Plan.

4.3.2 Administrative and Technical

District includes a wide-range of departments and staff with expertise that can support
mitigation planning and implementation.

Relevant departments include System Safety, Fire Life Safety, Office of Technology,
Procurement Department, Communications, Grant Development, Maintenance and
Engineering, Office of Design & Construction, and Planning and Development. For
organization chart and department descriptions, refer to Attachments B and C of FY22
Adopted Budget Memo®°.

Relevant staff include planners, architects, engineers, emergency preparedness manager,
GIS analyst, safety managers and specialists, fire life safety staff, project managers, financial
analysts, grant officers, contract specialists, public information staff, operators, and
maintenance. Refer to BART’s job page for job classification descriptions?°.

4.3.2.1 Opportunities to Expand or Improve

Opportunities District may consider to expand on or improve administrative and technical
capabilities include

e Awareness training on the local hazard mitigation plan. Awareness training on the
plan in relevant departments can help staff better understand what and how natural
hazards can impact the District. Core Administrative Team may consider tapping

% FY22 Adopted Budget Manual.pdf (bart.gov)
70 Job Descriptions | bart.gov
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into existing internal brown bag learning sessions (e.g. Lunch and Learn) or
formalized training (e.g. Pathlore).

o Where specific expertise is needed, District may consider reviewing and adding
provisions for that expertise in on-call professional planning and engineering
service contracts. This is particularly suited for expertise that may be needed
temporarily or on a short-term basis.

4.3.3 Financial

The District issues a financial annual budget each fiscal year. Current and prior financial
annual budgets may be found at https://www.bart.gov/about/financials.

The District organizes finances into operating and capital budgets. The operating budget
funds the annual operation and maintenance of the BART system. The operating budget
sources include passenger and parking revenue, taxes, and financial assistance from local,
state and federal sources. The capital budget funds the construction, expansion, renovation,
or replacement of physical assets (new train cars, station improvements, etc.) Capital
funding consists of federal /state/local grants, voter approved bonds and measures
specifically for capital improvements, and allocations from the operating budget.

Per the FY22 adopted budget report, the District’s long term outlook is a highly uncertain
fiscal future (FY22-FY25) primarily due to uncertainties from the COVID-19 pandemic.
Factors driving this uncertainty include timing and pace of pandemic end; post-pandemic
market size or market share; impact of pre-pandemic trends; and long-term market size
and regional growth patterns.

4.3.3.1 Opportunities to Expand or Improve
Opportunities District may consider to expand on or improve financial capabilities include

¢ Continue identifying funding sources, external grants, and partnerships that support
hazard mitigation. For example, the bipartisan infrastructure law (BIL) (signed
2021) includes the Promoting Resilient Operations for Transformative, Efficient,
and Cost-Saving Transportation (PROTECT), a new funding program which BART
could be eligible for to support hazard mitigation. As hazard mitigation and
resiliency becomes more prominent, new opportunities are likely to emerge at all
levels (local, state, federal).

e Continue pursuing FEMA hazard mitigation assistance (HMA) grant funding.

4.3.4 Education and Outreach

District maintains various communication channels to the public including the bart.gov
website, news articles, social media accounts (e.g. Twitter, Facebook), station public
announcements, and signage. These communications channels are ways in which District
can educate and inform the public regarding safety and evacuation, service alerts, and
emergency situations.
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4.3.4.1 Great California Shakeout

District regularly participates in the Great California Shakeout, an earthquake drill that
tests District’s emergency response systems?1,72, 73, 74,7576 77 The drill is an opportunity to
raise public awareness of the importance of having a plan and being prepared.

4.3.4.2 Opportunities to Expand or Improve

Opportunities District may consider to expand on or improve education and outreach
capabilities include:

e Review existing evacuation signage and safety instruction materials for quality. For
example, bart.gov includes evacuation instructions’8 and earthquake safety
instructions”?.

e Review coverage of the Great California Shakeout and consider additional coverage
or emphasis through existing communication channels. Example of existing
coverage in the past have included news articles, Twitter8?, and Youtube381.

4.3.5 Other Programs

Programs below highlight the major programs related to mitigation and are not inclusive of
all mitigation-related activities that occur on an ongoing basis at BART. For example, the
Maintenance and Engineering Department conduct maintenance activities such vegetative
management to reduce trackway intrusion and reduce any obstructions (such as downed
trees), and conduct scheduled maintenance of emergency equipment, such as generators.

4.3.5.1 National Flood Insurance Program
BART does not participate in the National Flood Insurance Program (NFIP). BART elects to

use private insurance in lieu of NFIP.

4.3.5.2 Measure RR Program

In November 2016, voters passed Measure RR, which authorized BART to issue bonds for
$3.5 billion to rebuild the aging BART system. 82 The overall goal of the Better

I BART to participate in Great California ShakeOut 2021 on October 21 | bart.gov

72 BART to participate in the Great California ShakeOut 2020 on October 15 | bart.gov
73 BART to participate in the Great California ShakeOut 2019 | bart.gov

74 BART to participate in the Great California ShakeOut 2017 | bart.gov

7> BART to participate in statewide earthquake drill Thursday | bart.gov

76 BART to stop trains for one minute Thursday for Great ShakeOut quake drill | bart.gov
77 BART tests earthquake response as Loma Prieta anniversary approaches | bart.gov
78 Injury Prevention & Evacuations | bart.gov

7 Earthquake Safety | bart.gov

80 BART on Twitter: "https://t.co/xOdPx4UyXj" / Twitter

81 The Great California Shakeout - YouTube

82 We're Rebuilding. | bart.gov
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BART rebuilding program is to make the system safer and more reliable and to reduce
traffic. The program includes investments to renew or improve tracks, power lines,
structures, infrastructure, stations, train control, access, and crowd relief.

4.3.5.3 Earthquake Safety Program

The Earthquake Safety Program (ESP) is expected to be complete by 2023. As of 2022, 38
contracts are complete with one (TBT retrofit) nearing completion.

The Earthquake Safety Program is tasked with upgrading vulnerable portions of the original
BART system to ensure safety for the public and BART employees. Portions of the original
system with the highest traffic are being upgraded not only for life safety but also to ensure
that they can return to operation shortly after a major earthquake. The upgrades will be
accomplished by using the accepted seismic standards and procedures to improve the
seismic resilience of BART facilities.

The Earthquake Safety Program addresses the original BART system completed between
1972 and 1976, with a service area spanning three counties-Alameda, Contra Costa and San
Francisco. System extensions, which were built later mostly during the 1990s, employed
more stringent and up-to-date seismic criteria than the original system, and thus do not
require upgrades.

The Earthquake Safety Program budget is $1.457 billion. Funding sources include:

e $980 million from General Obligation Bonds (Regional Measure AA)

e $116 million from California Department of Transportation Local Seismic Safety
Retrofit Program

e $93 million from Regional Measure 2 (RM2), State Transportation Improvement
Program (STIP), Prop 1B

e $60 million from investment return

e $194 million from Measure RR

e $11.5 million from Transportation Congestion Relief Program (TCRP)

e $3 million from FEMA Pre-Disaster Mitigation Program

4.3.5.4 Water Intrusion Program

The Water Intrusion Program is a rehabilitation program to address water leaks. Water leaks
are caused by infrastructure degradation from structural fatigue, environmental impacts,
materials performance, and high rates of usage in actual operating conditions. Program
efforts include water intrusion mitigations in BART tunnels, substations, train control rooms,
escalator and elevator machine rooms, stations and platform joints.

4.3.5.5 Annual Winterization

On an annual basis, the BART Operating Departments engage in preparatory efforts to
ready the system for the rainy season. These activities include:
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o Cleaning the right of way, station and shop culverts and drains.

o Patching and repairing reported roof leaks at stations, traction power substations,
train control hut, shops and yard facilities.

o Testing and making necessary repairs to elevator, escalator, and station sump pumps.

o Trimming trees and bushes that could create a potential hazard.

o Securing backup generators and staging them at vital locations.

o Reviewing procedures for deployment of staff to critical areas for 'Storm Watch'
during periods of heavy rain and high wind.

o Reviewing protocols with for response to mutual problems with San Francisco
Municipal Transportation Agency (SFMTA).

o Reviewing System Service protocols for response to flooding and wet conditions at
stations.

o Inventorying and ordering materials to ensure necessary maintenance materials will
be readily available.

o Ensuring that maintenance vehicles are properly stocked to respond to weather
related issues.

o Designating vehicles that will always have a generator hitched to it for quicker
response.

o Ensuring adequate inventory of emergency supplies in stations and facilities.

o Ordering large floor mats to be installed as necessary to mitigate slip and fall risk.

o Leak inspections of all rooms during and after the first rain.

4.3.5.6 Sustainability Program

The sustainability program aims to support a sustainable, healthy, and vibrant Bay Area
through actions and investments that create a less car-dependent region and a greener
transportation system.

The District has a long history of advancing sustainability. In 2003, the District adopted its
first Sustainability Policy that directed the District to integrate best practices in
sustainability in the organization. In 2017, the District adopted an updated Sustainability
Policy which committed the District to advance regional sustainability by providing safe,
affordable, equitable, and environmentally friendly transit to move people to jobs,
recreation, and services. In concert with the District's Sustainability Policy, adopted in
2017, BART published a 10-year Sustainability Action Plan that details the targets, current
progress, and future actions to integrate sustainability as a standard practice throughout
BART. The plan was created with input from numerous BART departments and in
coordination with broader regional and American Public Transportation Association
(APTA) sustainability goals. The detailed roadmap includes performance metrics to
measure outcomes of actions that support BART’s commitment to provide safe, affordable,
equitable, and environmentally-friendly transit. BART’s energy, greenhouse gas emissions,
and water targets were derived from Business as Usual (BAU) scenarios that utilize the
baseline values in 2015 and planned growth in the number of stations, planned extensions
to the existing lines, and expected improvements to the system. The committed and
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aspirational targets represent percentage reductions from the projected BAU values in
2025. The policy and action plan may be found at
https://www.bart.gov/sustainability/policies.

Each calendar year, the District publishes an annual report which communicates progress
in BART’s 10-year Sustainability Action Plan. The annual sustainability reports may be
found at https://www.bart.gov/sustainability.

4.3.5.7 Strategic Asset Management Program

The Strategic Asset Management program aims to optimally manage BART’s assets and asset
systems, their associated performance, risks and expenditures. The program follows federal
guidelines delineated in MAP 21 and the International Standard ISO 55000 for asset
management. The updated asset management policy was adopted by the BART Board in
April 2019 and includes the following three goals with respect to asset management 1)
prioritize passenger and employee safety, comply with oversite agency requirements and
industry best practice, and maintain state of good repair; 2) be transparent and foster
collaboration throughout District; 3) inform decision-making to ensure safety, sustainability,
fiscal responsibility, and social equity. The asset management team coordinates activities
and oversees the implementation of the policy.

4.4 Plan Integration

After adoption of the prior Plan, the Core Administrative Team worked with the relevant
BART departments to incorporate the elements of the prior Plan into existing planning
mechanisms capital improvement planning and budgeting mechanisms. Specifically, Core
Administrative Team integrated the Plan into the following activities.

e Incorporated the hazard and vulnerability analysis information in the emergency
preparedness plan and procedures.

e Incorporated mitigation strategies into capital needs inventories.

e Incorporated hazard maps data into the District EGIS system.

e Incorporated mitigation strategies into department workplans as appropriate.

These same activities will take place for the updated Plan following adoption.
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Plan Review, Evaluation, and Implementation

Regulation Checklist

D1. Was the plan revised to reflect changes in development? (44 CFR 201.6(d)(3))
D2. Was the plan revised to reflect progress in local mitigation efforts? (44 CFR 201.6(d)(3))

D3. Was the plan revised to reflect changes in priorities? (44 CFR 201.6(d)(3))

5.1

Plan Update

This Plan is an update from the prior plan (2017). The lead in updating this Plan was taken
by the Core Administrative Team.

As required by the Disaster Mitigation Act of 2000, BART will update this plan at least once
every five years. In this update, the followings sections have been revised to better reflect
actions pertinent to the BART system.

The Planning Process (Section 2) was reviewed for appropriateness. Documents
references have been updated to reflect new information sources.

The Hazard Identification and Risk Assessment (Section 3) has been updated to
incorporate the new hazard and asset information for the region. Specific information
on BART has also been updated to reflect additional engineering studies, institutional
understanding of assets, and progress of mitigation activities that have occurred in
the past five years. In addition, there have been new developments in BART’s
operation including the eBART extension (2018), Warm Springs extension (2017),
and Berryessa extension (2020). These extensions added new vulnerabilities to the
District. For example, the extensions, like the rest of the BART system, is in an
earthquake prone area and risk to seismic failure cannot be completely eliminated.
These changes in development are reflected in the hazard findings in the vulnerability
summaries and District’s understanding of hazard risk.

Mitigation Strategy (Section 4) have been updated to reflect changes in priorities.
Measures have been updated to reflect changes in progress of mitigation efforts and
changes in hazard risk.

For status of mitigation actions in the previous plan, refer to Appendix D.
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Plan Adoption

Regulation Checklist

E1. Does the Plan include documentation that the Plan has been formally adopted by the governing body of
the jurisdiction requesting approval? (44 CFR 201.6(c)(5))

E2. For multi-jurisdictional plans, has each jurisdiction requesting approval of the plan documented formal
plan adoption? (44 CFR 201.6(c)(5))

The BART Board of Directors formally adopts the Plan in a public board meeting via
resolution after pre-approval (approval pending adoption) by FEMA. See Appendix E for
formal adoption of the Plan.

Plan Point of Contact

Point of Contact

Name: Norman Wong, PE

Title: Principal Engineer

Mailing Address: 2150 Webster St
Oakland, CA 94612

Email: nwong@bart.gov

Alternate Point of Contact
Name: Michael Brill
Title: Manager of Emergency Preparedness
Mailing Address: 101 8th St
Oakland, CA 94607

Email: Michael.brill@bart.gov

Alternate Point of Contact

Name: Phoebe Cheng, PE

Title: Group Manager, Civil/Structural/Track Engineering, & Construction

Engineering Services

Mailing Address: 2150 Webster St
Oakland, CA 94612

Email: pcheng@bart.gov
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Al BART System Overview

Al.1  BART System

Monday to Saturday Until Evening
H i North Concord/ Pittsburg/  Pittsbur
5-Line Service Martineze  Bay Poir?to Center%
1 1 1

T J Antiocho

@0oRichmond

Chare et
Concordo Sohs s

Pleasant Hill/Contra Costa Centre @
Walnut Creeke

Sunday and Evenings
ONorth Berkeley \ Lafayette @ 3-Line Service

Downtown Berkeley \ Orindae
Rockridgee EAST BAY

MacArthur @ s mavsss sournsoumol
19th St/Oakland o manseen wormeounos
12th St/Oakland City Center

SAN FRAN@E;ISCO OAKLAND
mbarcadero
®Montgomery St Lake Merritt®

®Powell 5t
®Civic Center/UN Plaza

16th St Mission
24th St Mission
Glen Park
@Balboa Park:

Bay Fair® Castro West Dublin/

Valleye Pleasantone .
1 4 1 Dublin/

4 Pleasantono

International
Airport (OAK)

Fremont®
©Colma \ \

@South San Francisco \

@San Bruno v ®

@oMillbrae

San Francisco
International Airport (SFO)

Antioch-SFO+Millbrae Line
Dublin/Pleasanton-Daly City Line
Berryessa/North San José-Richmond Line
Berryessa/North San José-Daly City Line

Richmond-Millbrae +SFO Line PENINSULA

Oakland International Airport (OAK)
Transfor Station

e SAN JOSE
BART Parking

Berryessa/North San Joséo

--§ 1NN

Future Service.

For real-time information, visit www.bart.gov

Figure A1 BART System Map

Al.2 BART Service Hours

BART runs weekdays 5am to midnight; Saturdays 6am to midnight; Sundays 8am to 9pm.83.

83 Schedules | bart.gov
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Al1l.3  BART Fares

Fares are based on a mileage formula. A standard one-way fare can range from $2.10 to
$13.85.84

Children 4 and under ride free. Discounts are available for youth (5 to 18 of age), seniors
(over 65), low-income adults, persons with disabilities, and high-value purchases.

Al4  eBART

eBART is a service that began May 26, 201885, eBART is a 10-mile long service that connects
Pittsburg/Bay Point Station to Antioch. eBART provides much needed relief on State Route
4,

eBART uses a train called a diesel multiple unit (DMU).

Al.5 Oakland Airport Connector

Oakland Airport Connector (OAC) is a service that began in 201486, OAC is a 3.2-mile long
extension from BART Coliseum Station to Oakland International Airport.

OAC uses an automated, driverless people-mover system that used an automated guideway
transit technology.

84 Fare Calculator | bart.gov
85 BART to Antioch: East Contra Costa BART Extension | bart.gov
8 New BART service to Oakland International Airport now open | bart.gov
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B1 Engagement Materials

B1.1 Emergency Preparedness Program Task Force Committee
Meetings

B1.1.1 December 21, 2021

Meeting Attendees: Phoebe Cheng, Norman Wong, Michael Brill, James Allison, Thomas Moloney,
Aileen Hernandez, Chuck Bernardo, Shihua Nie.
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Presentation Agenda

@)

Local Hazard Mitigation Plan
@)

=
[

Purpose of the Plan

O

Local Hazard Mitigation Plan Goal Where can I find the current plan?

O @

w
=}
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Plan Elements Planning Boundary
) O
- %_.ag
1) Introduction Cover District’s jurisdiction, namely, District's
2) Planning process operated property within BART right-of-way (ROW).
. Staffand tasksin planning
-} Engagement Emphasis on BARTs critical assets. Notable asset
1) Hazard profiles types:
v Profile descriptions (type, location, extent, probability, climate . .
change, impacts, historical events) + Passenger stations
1) Mitigation strategy + Trackway
v Mitigation goal and measures + + * ]
toting prograrms and . Sub;statwns and switching stations
. Strategies + Train control rooms
5 Plan Review/ Plan Adoption + Shops/yards
I I ——
7 8
Planning Approach: Teams Planning Approach: Timeline
O )
L\ L J
Admin Team Actvity [Date |
= Review LHMP applicable b Kick off Ang 2021
= Review past/corrent i reports & studies < P
: Rz\ne: nents . "“5'. ze;:;' LHMP, existing docs, update Ang to Nov 2021
lsd*; “‘Wmﬁ&%ﬁm ’“"‘U or worksbops Meetings (Title V1 EIC ; EPTFC) Dec 2021
= Identify information gaps in plan Mitigation action review and Dec 2021 to Feb zoaz
Intern development
Emergency Prep. Task Force Committee (EPTFC) Meetings (Title V1 EJC ; EFTFC) Mar 2022
Subject matter experts (as needed) Compile and update draft Mar/Apr 2022
External Review and revisions Apr/May 2022
Title VI EJC Committee Public comment period May/June 2022
Local cities and counties I tion of pullic July 2022
CalOES/FEMA for review Aug to Oct 2022
I -
9 10

Hazard and Risk Assessment . Fat e i S prvyrer e
- —*:_:‘----—-—"—--—-"---—--—--—-------—--—--— [— ek oy () DS i sl
- S T g, et e
Natural hazards identified: n— e danimmclamee meiatas
* Earthquake (4) - - sl ik
- Fault lines and shaking, landslides, liquefaction and tsunamis : -
« Wasthes 1) = __
- Flooding, landslides, wildfires, extreme heat, drought - i
+ Sealevel rise | g.:m__,__
= Pﬂﬂdﬁmi% Hrtree et
Irmght 15 Dirongst Memitor
| S Lol i (S0 BAKT SLE Femelimcy LG Cofi
Statw of C SLE Guibeon (a0ak)
Actiag tn Ry Tiles
I e ax
11 12
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= = —
-l =y
1 ; - ar
Legend
& BART Crifical Asset {10 Total,
BART Station
TS e BART Travzh
I:Q.m T | Amd ] = £1 County Boundary
s 31 <5‘|:::n e Hisstorie Wildfire Parimstes
e 1950-2018 {Aase Coant)

[ Coumly Boundary
Fire Savarity Fisk Ascs [Assot Count)
Very High (190
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WModarat 1)

Extreme Heat (no map) Drought

o~
k Map released: Thurs. December 16,

200

- Heat strokes, heat exhaustion. Vulnerable
populations (elderly, children, chronic diseases,
disabilities) are more at risk.

- BART maintains air conditioning in BART cars.

- Canopy for shading

- Trees for cooling and shading

Intemsity

Mane

27 28

- Present [Weekhy|

Liganid
& BART Critieal Assal® (351 Tolal}
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b Mitigation Actions:
- e
-
e + Review progress of mitigation actions from current

- g AL - » Reevaluate mitigation actions
i W : - Existing LHMP plan
i > Capital needs inventory (CNI)
;w-a - Recommendations from internal studies
® EART Coboa Aasat {161 Totsl - elsewhere?

BART Cxabor
— EART Reack
7! Gounty Soundary
Son Lewel Rise brdation
st Irapot Comn
W 7 e e s )
W I e vl Pl (1)
I SeaLava s ) g .

o SeaLaval P ) b o A

& smin s o e A ——

& EamLaval Csa 220 \

31 32

Next Steps:
IP“\,

o

+ Next meeting (March): review proposed mitigation
strategies and prioritization

« Internal Review (Apr/May): provide input of draft
update.

33

B1.1.2 April 12,2022

Meeting Attendees: Norman Wong, Michael Brill, Bernard Smits, Jefre Riser, Donald Dean, Ravi
Misra, Monica Meagher, Aileen Hernandez, Thomas Moloney, Tian Feng, Balvir Thind, Shane
Edwards, Phoebe Cheng, Ravi Gundimeda, Jeffery Lau, Alaric Degrafinried, Wendy Wheeler, Ni Lee,
Maceo Wiggins.

| V1.1 | November 2022 | Page B7

C:\USERS\NWONG\SAN FRANCISCO BAY AREA RAPID TRANSIT DISTRICT\ODA - DOCUMENTS\NORMAN WONG\FEMA LOCAL HAZARD MITIGATION PLAN\2021\LOCAL HAZARD MITIGATION
PLAN__V1.1.D0CX



Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Meeting Purpose, Agenda
Y

)

Local Hazard Mitigation Plan + Provide input to plan overall as a representative of
e BART and your department.
et - Review planned approach (last meeting in Dec 2021)
S R L SV Ll L T : :om;de input on hazard vulnerability (last meeting in Dec
OVERVIEW - Provide input to mitigation strategies
2022-04-12 - Provide input to prioritization of strategies
I — L |
1 2
Charge code for your participation Local Hazard Mitigation Plan Goal
Y '
- >
» Project number: 91HD002 Goal: Is to maintain and enhance a disaster-resistant
. District by reducing the potential for loss of life,
» Task profile 1D is 1000005334. property damage, and environmental degradation
» Let me know if there are any issues. Thank from natural disasters, while supporting economic
recovery from such disasters.
you!
Goal is unchanged from previous plan and continues
to be the goal of BART in design its mitigation
program.
e — L]
3 4
Where can I find the current plan? Mitigation Definition
O O
Refer to bart.gov website: Hazard mitigation is any sustained action taken to

reduce or eliminate the long term risk to human life

www.bart.gov/about/planning/policies /hazard and property from hazards (44 CFR 201.2).

Hazard mitigation activities may be implemented prior
to, during, or after and 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.

Will include updates on webpage as plan progresses.
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Mitigations Questions
e ™
L) )
g7 mitigations identified. Compiled based on .

a) Best practices

b) Mitigations identified by District (e.g. CNI)
¢) Incomplete or ongoing from existing LHMP
d) Engagement activities

Please rate each action low, medium, or high priority. In rating each action,
please consider the action’s importance and alignment to the following

1) Hazard risk reduction

2] Cost to benefit value

1) Environmental benefit

4) Equitable outeomes

5) Safety impact
A — (e ——
7 8

Survey Rating Rubric
s Y
A\ -,

Survey Link: https://forms.gle/vCdd5tQRSSBKardzd
Flease rate each action low, medium, or high priority. In

Hit "Next' to advance to next page. rating each action, please consider the action’s importance
and alignment to the following criteria:

1) Hazard risk reduction

First few pages

Page 1) Contact Info 2) Cost to benefit value
Page 2) Vulnerability Info 2) Environmental benefit
Page 3) pause herel 4) Eguitable outcomes

5) Safety impact

9 10
Multinle Hazards
Hazard Legend (Survey) i o
— h Mitigatinn Deseriptios l..l..m.-_,n:-
'ﬁ,_,_o' &
EQ - Eartt ke, ok Esemeny s o Finergees TCanier with pedundint
LI - Liguefaction, 3 [Fortabis Emnpancy [Purchuse. portabi uipasant Saialing Towes, passpe, emargency [F¥030, POIEGD,
. [Faj uiprm st preneralons, mulios, rehices, cormes ks S allow Sosuggrt [P, S¥azis,
TS - Tsunami, frrspiasmie woal recemery of servicr in lications snd 'oe ausets prne s [T¥o2gy
. -
LS - Landslide, i = i onage, st W Tondl, WFa
FL-Flood, w-ﬂwm:mwmm-{m [Puicane
SLR - Sea Level Rise, = [ e i e B Tt powes s -;ﬂ-h_--l.— Pfoss Pt
F- ling, ar eplacing, srsterras P el [PMo3R4, PMoas
Fire, et smanl el For semecgamcy lightog symams. [Poss, PMages,
- [Fioars
DR Dwus]lt' i [Power Riseilesos - Enlmlﬂmwlhlmml.-m}bt_ -mﬂ—-‘r ooz o, PRbasil,
EH - Extlm-e Hﬁt' [ ral l;:." e ui.bﬂl.l-. - = [FMina 45 PMoo6a,
58 - Severe Storms, ooy (57 i, e, e Emgm
PEV - Pandemics, Endemic, Vector-borne Diseases B ————" mmE:EE
Fhiogt, Phinsta.
11 12
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Multiple Hazards (cont’d)
utitigatice Mo seelevant Capital
‘E:mm':} Mitigation Nams ‘Mitigation Deseription eads Inventory 114
& Public C systems to the. [F¥maga
ﬁm\a&mt}ﬂnmﬁymmﬂmphmﬂnn
.M\lﬂumld
ko [Asset Management Integraten || imat i ormation o Azset
[Management
ho jClimate Kisk of Projects I nearporate best svmlehieclimate risk in
Mesigm exiteria and projects
1 Redundant Systems Frovide or enhanes redundam spstems to [5¥0076
Iredisze: inberruption to sore netwerk and
Isstem clements. Systems include networks,
epatims, fare collections, and radic.
= [Fyetems Insaster Recovery [Erihianee or comiucs dlsster ranvery [F¥oaEs
Flanning [plarini ng for systema to mintmize dismaption
nserviee.
= Emwergeney Dispateh Center  [Frovide or reploce emesgency depatch center
o hettor sappart disaster respanze.
Landslide
7
Mitigation No. . Eicdevant Capital
(emtative sumbering)|  /gation Name Mikigsiiom Dowcrivtlon ‘Needs nvestary 1Ds
B [Eroesion Cantral, Hops uwnﬂcnd:qmrhnwfnund.n‘nm [WFoz 6, Wraand,
[stahilization fesihan kmmsents, ansd deni [WEos1, Wragsy,

of adjacent
pmmmuéwmdmnmm

19,
od [WEozzd

15

Water-Related (cont’'d)

[Higation
Ho .
Relevast Capital
[tentative Mitigation Name Miigation Deseription a
] Meeds Lnventory 1)
1
Bandbeags and Sheetng|Purchase sandhags and Theeting In anficpaton o
raimstorms and deliver those materials tn key BART
fais
Fiood Sae Fadmes Repalr orass an in water intrusion vie  FM oz, FMogEg,
Wates Intrasian) lsealing and ather water procéing bebnlques. [WFaoas, Wrozz,
[Wrazz, Wragoa,
[WEagoT, WEngzs,
[Wraszs, WEosza,
[WFas30, WFosn
= [Efevain] Frobest Critieal |Elevate) protect erites] assecs in flood Tik ares. [WFazha, WFozba,
Facilitios [WFasr

= [Engage = Regoeal
Flassing for Flooding
nd Sea Leved Rise:

o e

ot ] engage oy o ol gl

effnrts i mitigation of floodisg from sea
MMMTM\HMM.

Earthquake and Liquefaction
Mitigation No. M " I’ Relevant Capital
(tentative mumbering) O T rinesds Iwentory 104
= i ndude installing camerss [WFas5h, WEOa7,
[Dection and n selsmie sensitive locations end revisiting  [Wrog47
Rascrviery. etection threshelds. Efforts include
leonducting investory and model strueral
[rugiities for the BART system. Recovesy
keforts inckade procaremrent and mmsed
Imaterials for siemic disacter repanse.
=3 [Fesmie Bsrolt Work |Continie Crgoing Sesmie TenruauTe  [WEDgey
pecrafit of the BART system. Update
ptructunes tn comply with seismie standards
3 Enspect and Repalr finspect facilities o structural sk Bepalr  [WFoohz, WFoio4,
Failities for Stnastaral fasilities to sddress stro ctural isnes and [WFng 32, WHoggh,
pecuce strocharalrisk. [W¥aq57, Wiago4,
[Wogm
Water-Related
‘Mitigaton
M. - Relovant Capital
(remtative Miitigution My Mipaiion Decxiption rends Im\cm?;yllx
numbericg)
3 fitorm Dvainage System kq:wrorn: dilapidated roofs, storm. [PMowT3, WEFonzg,
Hrains, ines, sump pemps, and channels WFo133. WFoz1g,
0 enahle them o totheirdesign  [WFoags, WEnaér,
papacity in handling water flows as partof  [Wrnz68, WFozns,
fregalar maintena pee activities. [WFo435, WFo454,
[WFn4s5, Wrodar,
[WFos00, WFasss,
[Wrnss
k2 [Naptation Investigation Condiact stady o erand
Ressarch n nends. Stay |nformed of scentific
knformation sompiled by regional and state
hovarees on the subject of mwmmk and
blobal warmirg, especially an sctioss that
sl governments cam take to mitigate this
hezerd inckodi d
pnginsering of ities i Low-bying arsas.
] ow Impact D Far niw diewel o T [WraaEz
Incorposate low impace develpment (LiDS)
ke mitigate siorm wates o and peak
flows i the wirtershed.
Fire
gt be. Relavart Capital
(tentative Mitigation Name Mitigatiom Deseription ,
e [Beeds Inventory 114
3 Fire Suppression and L ilitses to engare & rellabl fire [PMo06g, FMooTz,
Alarm Systems for existing and new devel [PMonzs, PMansg,
work inchudes reqilicing/upgrading ol fire alarm [FMous, PMazsg,
|eyetemns, wates piping, control wiring, sdeguste  [PMozd1, FMnagg,
[wet standpipes, fire hose cabinet, and chemical  [PMozz6, FMogae,
[fire: suppression systems. Provide COTV mamera. [PMoadn, PMogs,
Jin tusnels to remotely mositor for fie issues. [PMozTz, FMazar.
[FMoga4, FMIngTn,
[WEazta
=] Pire Hazard Removal | |Conduet remeval of Ashris and vegetation from  [WFo512, WEDZLO,
|district property that pose s fire hazard, [WFnata, WFozsh
3 Enharce Fire Safety  |Upgradccommunications systems ot fire [PHMogas, Fiingpe,
|eammand posts. Assess asd implemess fire safety F¥ogaz
enhancements for control towers. Add fire
Jrommand posts in eritieal Tocations.

17
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Fire (cont'd) Drought
Mitigation Na. . o -, Relevant Capital Mitigation Ho. Relevant Capital
(tentative Mitigation Name Mitigatian Description [Meeds [eventory [tertative Mitigation Name Mitigation Description Needs Inventory
numbering) IDs numbering} 1Ds
d ) oo crruiet s Bt s ml’ﬁg THote: repeated. [Wate: Ditribution Fipat: o replece witss dstbaton [WEGES,
& o d e il From prior stide]  |System kystems on BART facilitiesincluding  [PMo398, PMoi8
ewer and water lines and vabres that  [PMaiBg : Y ;
3 - kewer and water lines and valves that
[ire notin.2 state of good repair. hre nct in a state of gaod repair.
6 [Fire Breaks [oreate firebreaks alorg BART right-of-
_ oy to reduce fire risks. _ 3 Tnvestigate High  [Track fhe water use of cach facihity and
3 [Fire Life Safety [Baild  fire life safety trafning facility to Usage Facilities fnvestigate and address facilities that
[Fraining Facility rin first responders to BART system. faxve high water usage.
o [iddres Homelessness [laomcies cncampments on BART fght- _ _ _
Meeds s#-way pose a fire risk. BART is in 5 Improve Water Improve water efficiency, upgrading to [PMoi82
process of developing 1 Strategic Systems ow flow water fixtures, water
Flomelessness Action Plan. Sec fecycling, and ather water conservation
e bart gov guide (social- pechniqaes.
restaroes for details. Efforts will include
hevocacy and partnershipsto support Ea rrigation and Tpgrate irigation and ndscaping for [PMO134,
bealth and wellbeing of hameles Landscape Wwater efficiency that reduces [WFages, WFos14
ndividuals. Improvements pnaintenance nesds and consere
prater.

19 20

Helevast
‘Mitigation No. Capital
sitigation No. Redevant Capital (tentative Mitigation Mame Mitigation Deseription Kissts
[(tertative mumberingy| RN Hame Miigution Deseription Feets Imvertory [0 numbering) e
oy Fotim Ehields [Frowie san Shi Tor cquipmeent ol [Fvazan = Confagious Vine — [Malefain asd update Distrid s Cantagows Vins
lout doars o reduce risk of overhesting. [femning Fospeome Flan.
e “owid-15 Prevention [Maistain and implement BART S Covid-15 Prevention
[Pregram Program.
= [AVACFiRerson  [Replace HVAC filters o BART trals ears. Alr
[BARTTraimCars  (filltration plays an important role in presesting
frransmission of comosavirus

21 22

Next Steps:

. sartbhquiks, 11 Liqotacion TS Toumami, 18- Landdide,  ¥L-Flood, + Additional time for survey (1 week) to provide
LE - Sea Lowel Rase, o= . e . .
D - Drought, EH.BsremeHex, 5. SevereSorms, PEV additional input on mitigation strategies

F - Fire, :

[ — + Review draft plan (April/May): provide input of draft
of plan.

¢ Public comment period (May/June)

* CalOES/FEMA review (Aug to Oct)

* Board Adoption (winter)

23 24
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

B1.2  Title IV/EJC Meetings

B1.2.1 September 7,2021

Meeting Attendees: Norman Wong, Sonjia Johnson, Emily Alter, Mad (Madeline) Stano, Adoubou
Traore, Cedrita Claiborne, Aisha Knowles, Denise Coleman, Fr. Paulson Mundanmani, Anni Chung,
Joel Flammand, Diana Vuong, Anne Kwong, Dwayne Aikens Jr.

No presentation materials.

B1.2.2 December 14, 2021

Meeting Attendees: Norman Wong, Sonjia Johnson, Emily Alter, Director Robert Raburn, Maceo
Wiggins, Hannah Lindelof, Joel Flammand, Anne Kwong, Cathie Lam, Maria De Lourdes Richardson,
Cedrita Claiborne, Aisha Knowles, Raymond Pascual, Lisa Raffetto, Diana Vuong, Frances Fisher,
Aleta Dupree, Adoubou Traore.
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Presentation Agenda

@)

Local Hazard Mitigation Plan
O,

=
o]

Purpose of the Plan

w
s

Local Hazard Mitigation Plan Goal Where can I find the current plan?

@) @)
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Plan Elements Planning Boundary

C, O,

|
co

Planning Approach: Teams Planning Approach: Timeline

Activity [Date |

Review LHMP, existing docs, update Aug to Nov 2021
profiles

wmm Dec 2021 to Feb 2022

hazard

[{=]
=
[=]

Hazard and Risk Assessment

)
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Lagand

Legerd
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e BART Trasch

1 County

& DART Crical At (3161 et
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[} Coumty Bty

© BART Station
—— BART Track
! County Boundary
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Pause for questions

_________ —

Lagena
® HART Cricalhemet” (171 Toka)
- BART fhaien
e BART i

1 County Boundary

FEMA Fiocel Hesand Zerm

I 3 e

00

£ Lo Prokacts

19

20

(e -
Lagand
* BAAT Cribeal Amset {10 Tadal)y
© BLAAT Stason

) |__.f ““Q:_’}:;,.,Eﬁ
: ! (Tzé°. s i

[l

w
[
=
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Extreme Heat (no map)

y

- Heat strokes, heat exhaustion. Vulnerable
populations (elderly, children, chronic diseases,
disabilities) are more at risk.

- BART maintains air conditioning in BART cars.

- Canopy for shading

- Trees for cooling and shading

25

{20 Praant (Waskty]

LISDIMis & mationnal oy relissse every Thursay, show
hesize the best iaizhle daa 2nd work with local o
ingandinformatienal
uantyy, incliading stafe dimatniogits, Hatizna | Weathar Senvca s, Exte

27

L7 Cownty Bourmdany
S Ll P Iramvition

it W Coamni)
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

U.5. Drought Monitor Category
Abnermally Ory

- Moderate Drought

- Severe Drought

- Extreme Drought

Exceptional Drought

4 ) Legend
#  BAAT Critical Azset® (351 Total)
BAAT Station
= BART Track
[~ Gounty Boundary
Sea Level Rome Inundation
(et begacs Coum)
. I 1" Seo Lovel Fiso {0
2 Sea Lavel Fisa {0
. B ¥ Sea Leved Ree 60
. I 4 Sea Loved Rz )
2 5 Sea Lavel Fisa §55)
& Sea Leved Rese (222)

+ Next meeting (March): review proposed mitigation
strategies and prioritization

+ Public comment (May/June): provide input of draft
update.

30
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

B1.2.3  April 5,2022

Meeting Attendees: Norman Wong, Sonjia Johnson, Emily Alter, Aleta Dupree, Anne Kwong, Denise
Coleman, Diana Vuong, Director Robert Raburn, Dwayne Aikens, Helen Lim, Maceo Wiggins,
Hannah Lindelof, Joel Flammand, Maceo Wiggins, Maria De Lourdes Richardson, Michael Eiseman,
Fr. Paulson Mundanmani, Susan Ma.
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Local Hazard Mitigation Plan
.j:_::
TITLE VI ADVISORY COMMITTEE

OVERVIEW
zozz-03-08

Purpose
iy

)
Title VI/EJC Advisory Committee
» Provide input to plan overall as a representative of
our riders and community
- Review planned approach (last meeting in Dec 2021)
- Provide input on hazard vulnerability (last meeting in Dec
2021)

- Provide input to mitigation strategies

Local Hazard Mitigation Plan Goal

™

Goal: Is to maintain and enhance a disaster-resistant
District by reducing the potential for loss of life,
property damage, and environmental degradation
from natural disasters, while supporting economic
recovery from such disasters.

Goal is unchanged from previous plan and continues
to be the goal of BART in design its mitigation
program.

Where can I find the current plan?
™

L

Refer to bart.gov website:

www.bart.gov/about/planning/policies /hazard

Will include updates on webpage as plan progresses.

Mitigation Definition
@)
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 and 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.

Hazard Legend
Y

L

EQ - Earthquake,

LI - Liquefaction,

TS - Tsunami,

LS - Landslide,

FL-Flood,

SLR - Sea Level Rise,

F - Fire,

DR - Drought,

EH - Extreme Heat,

58 - Severe Storms,

PEV - Pandemics, Endemic, Vector-borne Diseases
I —
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

- I ) Multiple Hazards
Note on Mitigation Strategies
. Misigation Deseription Adresed®
S [ Emergency EStabll P EMEREney Uper aons Center wi D, LT,
. . - " 5 P
Following strategies are in draft form and subject to change. i . it
E |Portakie Furchase partable euipment Indudicg huses, pumps, G, 1L TS,
L mergency ;ﬁ-ﬂgm BERETRANTS, ndnsa @ﬂu.dmygmmh o L5, FL.F, EH|
. ) e quipmesz o i APt respomse &nd Teeovery of 2envice I8 las
Survey available to provide your feedback. ocsions anor st prooeto e
y P - fe safe k! enmeunications. O, L1, TS,
hitps://forms.gle/Axixoi8zfoSufnC26 -mwmm"uwmwwmmw L5, FL. F, EEL]
g o erns and b =
T [Povers Resdliener: - [pnimize the TRaInood Dhat pow e mieEraptioes wil B, 1T,
A ; fech ;! 1 ments include] 5, FL.F, EH|
el e
mp]il‘li'l;?'.‘ij)nd dedicated circaits for emergency lghting
T [P Felienee: m:mtﬁ‘l’ﬁmﬁw TERe ropitens will L TE,
senarl hatversedy impaet ifeie ity systems or critiesl Eucilities |8, FL_F, EFL|
by emcuring that thers i redusdtney nd reliahility in powerlzs
Irestoms. I mprovements inelude peovideg, upgrading. ar
Feplacing umimterruptible power supply (UPS), trais control
herteries, traciormers, prwer distritation netwerks
ckoding eabling knd s behing equipment. wnd tived
bmergeny gemersare.
7 8
Multiple Hazards . .
Earthquake and Liquefaction
Mitigation No. - .
nl;;nmm Mitigation Name '“@‘mﬁ‘-:lw Mitigetian Name Mitigahon Deseriphcs Hazards Addressed®
T Fefndast | IE— [Filancescomie  [Detection ooors & ng camezas ), L1, 15
vt nterruption ta aore nerwiek &nd system clements. [Detiection and | setsmic sensitive Incatioes and revisiting
feystemes inclurde networks, systems, fare enllactions, [oeowiry Kistection thresholds. Efforts inclodes
lama rndi. | ueting imventoiry asd mesbel stractaral

[rragilities: for the BART system. Recovery
|effoets inelude procurement and starage af
Ienatesiails for selemie disaster nesponse.

Fvatiems Disaster
[eccrery Plaming

[Emergeney
[pispatrh Center
=3 [eEmic Retrofit Work |Continue ongning selsmie Infrastractare B, 11, 15
s Fratlic retrofit of the BART system. 1

pebate
tructures to comply with sesmic standards

= 3 Tapedt and “Tacilites for Arustural ik Repalr [0, 11, 15
[Facilmties for Stroctaral toaddress stroctaral issues and
preduce structural risk.
b [limate Hiskof |Inearporste best svallsbieclimate rick i dedgn
Frojects feriteria and peojects
9 10
Landslide Water-Related
i aitigution Na
[tentative Mitigation Nama Mitigation Deseription Hezards Addressad®
Mitigaon No. | N M Des Hazards Addresed® i
(semtative mumbering)|  MiFgatian Nume S sG] B [FomDwmmage [eparor Fom L&
laystem

Hiruins, pipedines, sumg and channeds to
— = - EOE e e T
P [brcalon Cemtred, : el heiy oo I o g eaia ey ot ol ropier

- e b pities.
lension tssues, Werk that may be inckaded [
larw excavation, fll placemen, cut. Al
hransitions, shape: stablisy, drulcage and

ferusion control, sethacks, expansive ] Lows lnipact sncmudwdnpwmormdmﬂopnm:, L, 28
facils, colllapsibile salls, esvironmental I impact & (LDt
ssues, gaological and geobechadeal nungmm:mwnnrnuwﬁmapmﬂmm
{investigations, mﬂu:q]ﬂlmnnd e wartershisd.
|specifications, protction of sdjecent
= [Adaption et sy I erstand FL SR

e L frvesiguionand seanon nes. s oo of scentif

R, n o Tty pegional and state

fvurens o the subject of rising sea levels asd

[kl warmieg sopecialy om seticen fiatlocal

lpervernments can take to mitigate this hazand

g special design an emgieing o
Facilities 1= low- Lyl aress.

11 12
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Water-Related (cont’d) Fire
Mitigation Na. - P - I 45 Addressed® “wm‘;‘ Mitigatian Name Mitigation Descriptios Hmards Addressed®
(mmnwnm}um@ = - - iguiion . ([ hentative numd ing)
- 3 [Fire Suppression and [Upgrade facilities 0 exsure & relabie 3
A = e el e
find Ses Level Rise  |of flocding from sea bevel rise and other ot W =
[weathes related tssues. feplaciog fupgn Sy sl qpvtome,
fwates piping, control wiring, adegoete wet
Iitand pipes, fire hose eahinet, and chemieal
F Fandbege end Puirche mindbags ad plasts: shesting 15|15, FL fira suppresmion sysiomns. P CCTV
bihocting lasticipation of raisstorms, and diver B oo "
hose materials to key BART sites. ) }
B me.,m Elevate/profect oribical assets |mHood risk |15, Fl. SLE = = —_— e T
i [ [frem dhistriet property that pose a fire
hazard.
5 Enhance Fire Sadety  [Upgrade commusicstions systems o fire
[Floce Safe Farllfe:  [Repalr o, T Tnwater [T5, FL BLE, 55 [prenmand posts. Assess and implement fire
Water Intrasion)  [intrasion via sealing andl other water enhancements for eoatral tawers.
[proofing techniques. 4 fire camsmand pests in
ncations.
: (cont’'d) Drought
- Py
pEsTa. e Mitigution Neme Mitigation Descrigtion Hazards Addressed™ Mitigation No. Mitigation Mume Mitigation Descri s
[(tentative numbering)| - e Addressed
& Fire Ereals [oreste finebreals along EAKT right-of-wy [ 1 [mveigate High [Tvack e wter e of each faclity and o
o ot fire riska. Liszge Fueilities liewestigate and address failities thet have high
7 [Fire Life Safety [Feutd a fire W safety rdning Gollitym lvater nsage.
Traising Facility [truin first resposders tn BART system.
3 Address i ] an BART right-af-
T wiy pose a fire risk. BART s in process of 5 lmgirove Water pirove water effid ency, upgrading to bow fow DR
[eveloping & Strategic Homelessness Action) FFstems fwater fixtures, water recycling, and other water
an. See |neservation tech niqoes.
[rittps:) e bartgov palde sodal
‘dmm fnad.ﬂads.. E:E;me"ﬂudn
woeacy and partnerships to suppart = i and Ipgradel ‘and landscaping for water  [DR
Iesith and wellbeing of Roedess i sk phed e L
ind i dsals. Imprvemaents froesserve watar.
E 5 3 IF TFote: dug! pair o WEIET TN Systes on F, DR
[ ol :’m‘“m;{\xhﬁimﬁﬂm — | brom price stide) ART fusilities ineluding sewes and water lines
|l wates lisses and wadves thet are not in s valves that are ect in a state of good repals.
|state of good repair.

15 16

Mitigation N v Mitigation Name Mitigation Desesiptian Hemrds
Mo x .
(tentative sumbering)| Mitigation Name Mitigation Deseription Hazards Addressed” numbering) Addressed
b+ Pum Shiclds nmugmsmmsfm:?mpm:mm EH o = Vira Updnnﬂng‘mmmnmmumasmwm =
fousteloars to reduce risk of overheating. ning Respomse Flan.
I vl 15 Prevention [Malstsin BARTS Covid-25, fice [FEV
Frogram.
- [HVAC Filters on Feplace HVAC Hters on HART traln cars. Alr FEv

[BART TraimCars  filltration plays an importast rele in preventing
fransmission of soTomavirus

17 18
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Local Hazard Mitigation Plan

San Francisco Bay Area Rapid Transit District

Questions

Next Steps:

19
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

B1.3  Surveys

B1.3.1 Internal Stakeholders

4. What hazards are you most concerned about? Select all that apply.

BART LHMP Survey

Wieleene, Thark you in advance for your participation. This survey is intended 1o betler understand

stakehalder views with ragard to natural hazards and mitigatians 12 reduce hazard risk, Feedback fram [[] Eanthauake
this survey will support update of BARTs Local Hazard Mitigation Plan [ Uiguefaction
[] Tsunami

[] Landslige

[] Aeading

[ 5ea Level firse
[ ire

Far i please wisit hitpssifwww bart

wning/ pabcies hazard

[ prawght
1. Name [ Extrerme Hea
[] severa Storms:
[[] Pandemics, Endemics, Vectorborme Diseases

Other. D

2. Group or Divislen Name

cansidar the atien’s iImport a4

Flease raie each aciion low medium, or high ariacly. In rating each action, please
! the follawing :

1) Hawird tisk reduetion
3. RokorTige 2) Cost to benedit value
3) Envieonmental beretit

) Fquitakl autcomes

&) Safety impact

5
MiEigatian M.
bemtakive Mitigatioe Duscription
nnbering}
ascku p K . back-up Ememgeney Dperatons Center with
perantinns Center PedlSdant cenn kains sses,
Mark only ane oval,
 JLow
I Medium
) High
6. 4@
Fartakik: Wrvhese partibe oulpment oelodlig hoses, pusgs. G 0, 15, 1 Toreer Reeidamnie: - [imimice G ke
limerzmey femergrm ey generatu, radios, vehicles, nogen fnkstn 18 I, Seneral i
quipaent bl b suppest response und recavery af serviee i =
ncatiims ani for wsets prone o failure, i : o
r mpply (UPS), train control
Mark only one oval. B
T Dtow
) Medium Mark aniy one oval,
CH i
f# tow
) Medium
(I High
7
| sl Evcuniiogs fpreve eomenation and evmesatie cosmunivotioe, W00, T8,
et eve e pgradics B wake sensors, slgniege, 15,
el ruplacenet of eross pussage doons and batch doore. 85 o
10,
Ma.rko.n]ymo‘va!. 5 lmprove cummunication sesbms to the peblic when [0, 1L TS, LS, FL,
et sine systens disniptions dus o nasaral dissaers [F, DR, FEA]
O law
I Medium Mark anly one oval.
ok .
- D Low
) Medmum
) High
8.
T et Reslloenie - picdmizs the kel Band that poa nksrripticas wil TEQULL T,
. o imparet emergency kghting, Imp includel 5, B, FEH,
Lighting
1.
0 [\sset Mlumagementlaciod: cllmate fsk (nfommation nta Aasct
Mark only ene oval. ntngmtinn. ensant
C Dow Mark only one oval.
0 Medium

Jlew

L) Medum

I High

(I High
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12
1 E X T bt avallahke dlimate ik in desze 1, T%, 1§, FL, F,
fmj.vu eria ard prmjests R, 1, 85
Mark only ane oval,
J Law
) Modium
I High
13
it cluniant Frcwviie e cnltime bedabdant sysems b reduce i), 11, T8, L5, L.
ysems mermiption 10 comne network and system elements. F, EH, 85
pstems inelude petworks, systens, fane coliections,
ind radio.
Mark only ane oval,
—Low
) Medium
{__JHigh
14,
& emns Msaster  [Enhance of eancuct disaster secovery planabng of i), LI TS, LS, FL,
— - B ¥
Mark only one oval,
_JLaw
) Medium
I High
17
Mitigatinn N P . . - .
(teamtive aambecing) Iitigation Namse Mitigation Descriptisn Hazarcls Ad drssed
21 Enbance Seismic Detection efforts inchode installing cms
Dictection und A st seasitive loeations and revisiing,
Recrvers fetection threshoids. Efforts includes
codseting invenioey and medel structural
Frafities for the BART system, Recovery
effcets Inchade precurement and storuge of
inls frarnriseasic dinamer reapnan.
Mark only one oval,
O Low
) Medium
_J High
18,
= i BT Work [Comting: ongiing seismic merstrocure B, 1, L
ettt of thse HAR Up

Mark only one oval,
Jrow
() Medium

I High
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ey
sipatch Creter

Mark only one oval,

_JLow

) Madum

High

Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Proside ur b plice emergeney dipateh center o beter
sppart dimeter eapaner.

1L, T8, L5, FL.
11, 55

16.  Are there other actions you'd Fke BART to consider in this category? If yes. please describe.

Aating criterla {repeaned far converience):
1) Hupard sk ecuetion

) Cost 1o benedit valee
3) Environmertal besetit
4) Equitable sucames

£) Safety Impant

). LI, LS

Mark only ane oval,

20.  Are there other actions you'd Eke BART to consider in this category? If yes, please describe.

Rating erites epeated for convenience):
1) Hizard sk rechoetion

2) Gont 1o henefil vaboe

3) Enviranmanital benatit
4) Fquitable sutcames

5) Safaty Impact
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AN

MAtigation No.

Milgation Name:

Mitsgation Deseription

Hazards Addressed*

3 Ernsinn Contral.

perde ani repaar Gy

Mark only ane oval,
_JLew

) Medium

_‘l High

22, Are there other actions you'd Bke BART to consider in this category? If yes, please describe,

are serention. il plac
transétinns shipestabi !
ferassion com ool e e ks, exp
ok, enllaguaihile
s, geakagical and geotechmical
frnestipatinns, grsding plans and

mperifications, pretection of admeen
prepertics. and review and permit issuance.

25
H Tanw Lt fFar new develnpment nrrelddopnents, FI 84
Dheseela pesent tcarpomat Loy mpar develnpoent (LIDs] o
beriggate:stisenss wsiter Fnaflsased ek i
Ehe witersbed
Mark oniy one oval,
~Law
) Medium
_IHigh
26.
[Furch; i plistic sheetimg i (T8, FL
Ftherting. b uf iz sl i
hise: materials to key BART sites.
Mark only one oval,
T Jlew
*) Medium
I High
27
e St Tariliticss [Rezpain ks avsd loaks pesulting mwater I8, 01, LR, B3
Wiker laLrisking ) dasoullng and uihied wate
el
Mark only one oval,
ow
) Medium
" High
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Resting eriteria (repusted for
conveniene):
1) Hazand risk redurtion

) Coat b anaf valun

1) Enviranmeantal banefi

4) Equitatle cutcomes

5) Satuty imeast

23
Mitigetion Ham Mitkgatine Deselpciom Hazaitds Adliessent *
nuarmberiag)
3 B D e or o il FT. 55
Buyshern ridne, plpedines, sump punsga. and chanm s to
enabale them t pecform b their deigs i
llieng weute Dlewes s pret oo eugelar
artivities.
Mark only one oval,
24,
] Tuapeatian “uniluck sty o Farther usderstind
Lrrvustigation and prilagtation needs, Sy informed of scieaific
Teesuarch Tl
belebusd searminn, especily on
kmvernments cn take (o mitigate this haard
ling special design and engineering of
Eacibities: bn low heing aress.
Mark anly one oval,

28.
=1 [levate/Probect Flivate fpratect critical assets in flood reke T8, TL, SER
ritieal Faviftiis e,
Mark only one oval,
 JLew
) Medaum
29,

v y 15 111 itigal e
o P g, from s bevel ol ol ey

vt hie relitil lasies,

30, Are there other actions you'd ke BART to consider in this category? If yes, plesse describe.
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Ruting criteris {repeated For conveninnce):

) Mazard riek recuction
2) Coat 1o besedit vakie
) Enslreeomistel besafi
43 Equitnble cutnomes

5h Safaty impact

N
Mitigatie Desiption Hiasirdls Arbrasssed”
]
fire slarm sysdinss,
ing, ardequate wet
ksl s, B b kit sel ehomivzil
fire suppresson svstems. Provide COTY
cantit i sels £ e e
fire isues.
Mark only one oval,
T Jiaw
I Medium
az.
3 axird Eemual
Mark only one oval.
D iow
36.
e Tl
aiming Facdiy rain first respoadirs to BART systen.
Mark only one oval.
T low
) Medium

I High

Ers

Mark only one oval,

Diaw

) Medium

_ High

T

o ik AR

hittpec v b

henth sad woll being of h
iedrviduals

Homeless encarnpmeats on BART dght-af- F
A T —
Heveloping a Srabegic Homedessness Adian
Plan. Sen

‘guide;social

pvararces for dotai Effoets will imchule
wdvocacy and partnerships o suppart

38. Are there other actions you'd Eke BART to consider in this category? i yes, please describe.

| V1.1 | November 2022 |

Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Cpermde
ersvanl posts, Asdiss and

SOR—

feystem.

vt o HART fellities incleding sever
ol warte ligses i valves Uik e ot in o
w0l good repir,

Mark only one oval,

i Fire reaks

et frnebevaks alnng AT AEhtol-vay |
oo fire risks

Mark only one oval.

Rating criteria {repeated for converience]:
1) Hazard risk reciction

) Cent 1o banelit vl
) Enirarime nial benefit
4) Equitable smzomes

) Safaty impaet

ipll b fatuer THstribestion wuter disabathon sysberms an [F, i
prior slide) iyriem wling ser and watee lins
stute al ool rayir
Mark only one oval,
iiow
) Medium
I High
Mitiga At e : lazrels
e igatinn Name itigation Diescription e
H levestigate Eigh MR

Lissgi Farilities

iy el
s Ll bene gl

Mark anly ane oval

Low
) Medmum

() High
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41,
5 g Wit s wiatir wifleliacy, upgrailiig i b o fim
iy el pater flxtuses, waler ieeveling, und ilber waser
etk T s
Mark only one oval,
JLow
J Medium
42,
- Trigatlon and Sl T Tl Rorwmee JoR
Lamwdscape s
I prosvimee s
Bdark only one oval.

A3 Ase there other actions you'd Bke BART to conalder in this category? If ves, please describe,

1) Hazard risk reduction

2) ot ta benatn

3} Enwircrmental benaft
A) Exuitunde cotenmi

5) Safiety Fnpmct

A5,
: g Hszris
Batigntion Name Mitsgtion Deserptiin Adresmst®
i anGgwts Vi lainsin and updaie DEIACTs Contaions Vi [FEV
Plarei Furtgenas Plan.
47.
m ol -1 Prosvestlun aley amal implemient BART S Covial-10 Preventian [FEV
Frogram

Mark only one oval.

| V1.1 | November 2022 |

Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

repeated for converinnce).
¥) Hivzard el rechaction

2) Cost to benedit vibee
4y Enwipsnenintil bisafit
4} Equitable outoo mes

=) Safacy Impact

Migigation Name Mitigatioe Description Hazards Addressed®

ha Foun hidds Wercreidie san ahiicbls for wuipreent o
boustthonrs o reclce risk uF iechesting.

Mark oniy one oval.

Low

) Medim

() wigh

45, Are there other actions you's Bike BART ta consider in this categary? If ves, please describe,

TRV

12 VAL Filier
AT 1y

VAL Tl oo AR Eraln o

peortar rod in prns

Mark anly ome oval,
O Low

7 Medium

43, Are there other actions you'd Bke BART to consider in this category? If yes, please describe.

50, Ame there mitigation offorts your group or division is undertaking or has undertaken that
may reduce hazard risk to BART facilties or services? If yes, please describe,
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

51. ks there anything else you'd ke BART ta consider in preparing for natural disasters?

el o 81

Google Forms
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B1.3.2

Title IV/EJC

BART LHMP Survey

Welcame. Thari yau in advance far your particigation. This surey i intended to better understand
stakeholder views with regard to natural hazards and mitigations to reduce hazard risk

this survey will sunport update of BART's Local Hazard Mitigation Man.

Far additicnal mformatian please visit &

1. Mama

2. Qrganization

3. FeleorTitle

4. Emal

5. Phane Mumber

sav/abautiaknnne,

in: hazard

Feadback from

cont'd
Mitigatiom o -
Destative | MitGtion Samse itigaticn Duseription r—
mmibering]
v Feedundmmt o ar 3 LTS 15, FL,
fivstems nkernuption bo eare netwoek and system clements. F.EH.55
Hystems inclunde networks, systims, fans collictions,
e i,
= i Tiiister e o Cotlit sees 7 e gl B LL TR IS FL,
Wiacumurye Plassing frwdeme i menimize disre plion bo rereice. i, FH. 55
] [ rgemcy e e e e eetiber [EO. LTS 1S, FL,
Dispetch Cemter  uppont disaster response. r.
6 Public limaprove commmumication systeme o the public whem 10011 5. 15, L,
i due to it ¥, I EH, 55 PEV]
En Pt Rl immeagratent [[veTioe TiaLe TEk I TRNTn 50 AL L T8
AT ¥, I, a1, 55
e limabe Risk of — [Ineorprraie besi availobd elimsbe risk in desgn L1 TS, L8, PL, 1%,
[Prjicts crfeeln il prrfects LI 8
Hazard Legend
- Earthquake, LI - Liguefaction, TS - Tsunami,

LS - Landslide, FL-Flood,
DR - Drought,
PEV - Pandemi

- Fire,
- Severe Storms,

SLE - Sea Level Rise,
EH - Extreme Heat,
, Endemie, Vector-borne Diseases|

7. Are there implementation concerna you would like BART 1o consider?

| V1.1 | November 2022 |

Local Hazard Mitigation Plan

San Francisco Bay Area Rapid Transit District

6. What hazards are your organization most concarned about? Select all that apply.

[] Earthquake

[ Liguefastion

[] Teunamd
[[] Landskde
[[] Fleading
[] 528 Level R
[] Fire

[] praugrt

Ise

[] Extreme Heat
[] severs Stanms
[[] Pandernics, Endemics, Vectombceme Diseases

okar D

The following are mitigations BART is considering to address hazard risks in general.

Mitigation No.
ftenttive witigathon Mame stltigation Description '\JEJ“:E:
numbeing)
Tackp Terergeney [ablish a hark-up Emergency Operatons Cenier with 10, 11
etk et L.
n Fectahls e i portabie o T, Wvses, i,
Ememgeniy , wehicles, vsypen tanks o
Eoquipmend prport response and recovery of sendce
et desets picae b Gailuie.
1 s svac it ¥ Eeatron, TN
fraproements frclnde upgrodes for wator sensars, slgnige, 3
wepliconmt e s puss age doors smd hatch deoses. B8
o [Powerr rseition i Fat e e ——— |
Ememgency ibversely imgact emerzercy lighting. [mprovemens indude
Lighsing rorriding, upgrading, or repliscing unmterruptible pawes
el CUPSharad diadicatie] cirasits fur ey lighting
s,
|m Feswer Fisiente - [IENEae T RS0 CRat [T IECTTpete will
el ilve el il systmnes o ritival Guiitie 3
daney and rebiability in powerss
" 5 Enlchs prrvidag, upraliog, e
e placise mninterroptinke pemver g (0P8, train mntl
patteries, tronsfarmers, power distribution networks.
eluding cabling aed swite hing eqeipment, snd frued
L

8. Are there aother efforls you'd Fke BART to consider in this category? I yes, plesse describe.

The following are mitigations BART i considering to address selsmic risks (sarthquakes,

Fquefaction).

Mitigation Ko,
{tentative numberng)

Aitigation Kame

itlgation Deserigtion

Humariks Addresed*

Tinbemes Seirmas

s setsek sensitive Jocatioes d revisiting
plibns hreshokds. F e liches.
oendurting invenbiry and modd sl
Fragibitics for the DAKT system. Recovery

i it el waruge o
Pr—

etrctinn elioris inche iretalling camems [, L1 L5

= [ G Work oot I, L1 LS
etnafa of the BART sy kil
Etnuctures to comply with selsmile standarcs
bia Haspectand Ropalr  Fnspes fusities for sroetural risk. Repalr [E1), LL L%
2 it Strus o achidnesa strn il s wnil

preduce stroctural risk.
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Hazard Legend
i) = Earthquake, LI = Liguefaction, TS - Tsunami,
1S - Landslide, FL-Flood, SLI - Sea Level Rise,
= Fire, DR = Dvought, EH - Extreme Heat,

- Severe Storms,

PEV - Pandemics, Endemic, Vector-borne Diseases

4. Are there implementation concerns you would like BART to consider?

10, Are there other efforts youd like BART to consider in this category? If yes, please describe.

12, #re there olher ellorls you'dlike BART Lo consider in this category? If yes, dlease describe.

The frllewing are mitigations BART is eonsidering to address water-related risks (e.g. flonding,

severe storm, sea level rise, tsunami).

itigation Name

it gation (reseription

Huminds Addressed*

| V1.1 | November 2022 |

i on i paiseet of rising, st s am
felotial vearw g, especially on actions tha kel
parrvurmame s ez ks t e i 1
nehuding special design ard mgineering of
Fardlitiis: in kow-lying aress.

1 toem Draimage 55
ssien
£ s Tripact. For new develpaent ar rodevelopments, Fl., 58
- fnnceamoeae e imypaet deslgurent (LI fa
et ate st veater ot and peais fows in
e wwairadad,
14 relapsLalion conilued sty B0 further uniderstard Fl., SLE
i ati i xy informed of scientific
Reesarch n lod by regfonal and staie:

Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Tha following are mitigations BART is idering to add bindskde risks,
“ﬂj_’:';"f_“l‘z",":‘ﬁw Biitigaticn Name Mitlgatine Deseription Hasmrds Addressed®
i Cont i, Sk ol repir =
tatilization =, and draisage o mitlga
. st sy b Enelundend
. fill pseement. eut-71
ans, sloge stahilly, deinage and
erasgant cunb, skope sethicks, expimsine
kacils, callapsibie mils, emvimenental
ssates, genlingieal and geateehnicd
thons, groding plis and
i, probection o adjacnt
i reien s it fasmesee
Hazard Legend
- Earthguake, LI - Liguefaction, TS - Tsunami,
LS - Landslide, Fl-Flood, SLK - Sea Level Rise,
- Five, DR = Diought, EH - Extreme Heat,
- Severe Storms,  PEV - Pandemics, Endemie, Vector-borne Diseases

11 Are there implementation concerns you would Fke BART to considar?

cont'd

e o,

W _
(teniative numbering)|  MitEtion e

) Engage in Regional  [SUppaert Al engage in cousty medjar olker [Fl, SLE
Plassssing finn Phaaliogs, praivnally-Tel jrlasssiong v b io siligaliss
fand Sen Level Kise  pffinoding from sen level rise and other
preather relited Issues.
3 pandhags and frurchase sindbags and plastic sheeting im - [13, FL.
M'l\a i puak o 0 rEiE, |
e e sl b key BART sites
m [Elevae Proses [Fkvate; prutwct critical wesets in Nod risk. (15, FL, SLR
KCritical Fecilities

IRepalE eracks end leaks resullieg in water (15, FL, SLA 58
ntrusion via sealing and other water
pmoling terhmigoes.

Hazard Lagend

EC - BEarthquake, LI - Liguefaction, TS - Tsunaimi,

1S - Landslide, Fl-Flood, SLI - Sea Level Rise,

F - Fire, DR = Drought, EH = Extreme Heat,

55 - Severe Storms,  PEV - Pandemics, Endemie, Vector-borne Diseases

13 Are there implementation concerns you would Fke BART to consider?
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

14, Are there ather efferts you'd like BART ta consider in this category? i yes, please describe. contld
LT Mitigation Name Mitigation Deseription Hazonds Addressed”
I3 Fire Bawals [Pt Mrcbncals alang BART fght-of-way [F
b redhce fire risks.
b Wire Life Safery flild a fire life safety truining facker o
Trabsing Fecility  frain Nl rvspeossders b BART systom,
0] Wi Tamelisssness B mediss anesmpmnts on BART fghi-cd- [/
e Ry peasesm forw ek, AT i b pemscesss ]
_ . et e oA
frian. co
Bt i brt g s
ipesovarres for detaile. Efforte will imchde

The following are mitigations BART is considering to address fire risks. pvoey i partncribiigs to support
hedtmd wrllbeing of homeless
bndividuals.

e L e Hzakihddeesed g ater Dstribution  [Repalr of peploce waies dlstrbslon P T
tums o BART fueilities ineluding sowe
4 Fire Suppreasion aad Cpgrade Fauli pird water lines and valves that are not in 2
larm Systerms m fire supgression ftite oif good regalr.
"
AT piping, e
bt il pes: five lcese cabiine, and el
camens i bmmels o remotely: Hazard Legend
Fire L.
a WFire Hazard Remuval [Condunt nemaal of debeis and wgetation [P "
s it ety that i fire - Earthquake, LI~ Liquefaction, TS - Tsunami,
hagard. LS - Landslide, FleFlood, SLEK - Sea Level Rise,
: = Fire, DR = Diought, EH - Extreme Heat,

= Severe Storms,  PEV - Pandemics, Endemie, Vector-borne Diseases

neations.

15 Are there implementation concerns you would Fke BART to consider?

16, Are there other eflorts you'd like BART o conaider in this category? I yes, please deseribe. 17, Are there imglementation coneermns you would Fke BART to consider?

D - T e o e

The: fallcwing ar gations BART is sclering to address drought risks.

Mt gation N - P . Fa s
tentas mmbeyng | M Mame Miigation Tescript Formalnh
3 gt High T 3

tsage Faclitks b high

The fallowing are mitigations BART is considering to address extreme heat risks.

Tiprove water e pradiog i kow Thow
water fintunss, water reoelig, sl utber water
o senatinn tevhniques.

s b i 0 irrigation and lardseapig far water D0
windscape rificieney that modaces msis esane el wnd S
e Pt L Mitigali itigutiose Desseript Hazrds Addressend*
Fater Dstributie 1 Bun Shields Pravidle sur shivks for equiprment located [BH
byt prutchmrs te reduce Tk of eveheating.
Hazard Legend
Hazard Legend
- Earthquake, LI - Ligueflaction, TS - Tsunami, .
LS - Landslide, FL-Flood, SLE - Sea Level Rise, i) - Earthquake, LI - Liguefaction, TS - Tsunami,
F - Fire, DE = Drought, EH = Extreme Heat, - Landslide, FL-Flood, SLE - Sea Level Rise,
- Severe Storms,  PEV - Pandemics, Endemie, Vector-borne Diseases - Fire, DR - Drought, EH - Extreme Heat,
- Severe Storms,  PEV - Pandemics, Endemie, Vector-horne Diseases
| V1.1 | November 2022 | Page B31
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19.  Are there implementation concerns you would like BART to considar?

20, Are there ather efforts you'd like BART to consider in this categoery? If ves, please describe.

The following are mitigations BART is considering to address risks of infectious diseases

(pandemics, endemics, vector—bam diseases).

Tris

| V1.1 | November 2022 |

wonkant i nesrer created nor endorsed By Gosgle

Google Forms

Mitigatlin X T
tenl litipation Name Mitigation Mhscription Addresand®
mimbering) . i
m [Cantagieus Vi laintain me upate District's Contgoes Vires [PV
Planeing Respanse Han,
m Fovad-1g Prevention [lainiin mel e mett BART s Covi-1g Frevenion [FEv
Presgrazn Prugam.
I [FVAL Fillers an FEY
IART Train Cars a
krmnsmmission of coeunris

Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Hazard Legend
i) - Earthquake, LI - Liguefaction, TS - Tsunami,
LS - Landslide, FlL-Flood, SLIE - Sea Level Rise,
= Fire, DR - Drouglht, EH - Extreme Heat,
- Severe Storms,  PEV - Pandemics, Endemice, Vector-borne Diseases

21, Are thers implementation concerns you would Fke BART to consider?

22 Are thers other efforts you'd ke BART to consider in this category?  yos, please describe.

23.  Isthers anything else you'd ke BART to consider in preparing for natural disasters?
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

B1.3.3 External Agencies

& What hazards are your organization most concerned about? Select all that apply.

BART LHMP Survey

Welcame. Thark yau in advance far your participation. This survey is intended to better understand

keh winws with regard 1 and mitigations to reduce hazard risk. Fredback from [[] Earthquake

this survey will support update of BART's Local Hazard Mitigation PMlan. [ Licuedaction
[] Tsunami
For { please visit bt bartegviabaut/akanscigalicieshazard ] Landshde
[] Floading
[ Fire
[ mraught
1. Mame [] Extreme Heat

[ sewers stomms
[[] Pandemics. Endemnics, Vectorboeme Diseases

bkar: D

The following are mitigations BART iz considering to address nazard risks in genaral.

2. Crganizatian

3. Releor Tille
Mibigation Na.
(entative | Mltigasion Name Mitigatian Description P o
numbering
g 3 Rack-ap Erergency Uperabons Center wi
e A teact
4. Emsl E En FiireRic portatio S Tl Hase, pari,
Ememgeniy wizhiclis, naypem tanks
i et

n oA Al Eq, 11, T8,
s fo vater sensars 5, Fly ¥, L)
ek replacemesi of emss passage doars s hitch doss. 55
5 Phane Number
™ i B, 11,78,

Ememency ilversely imgact emenzerey lighting. [mprovemens incudeg
Ligheing pirceriding, upgrading. or replicing uninzernuptihle powes 55
v (UIPS) and deaficatidd irsits fur ergency lighing

e ms,
| T Fonver Rissibeiite - AR the M0 El P ICFEpEinTs will
S| 1y i e ulilly systioms e eritical i
el

brepla ciog nninterroptible pewer sappl (P31, train contenl
batieries, transtrmers, power distribution netwarks.
nelnding cabiting uee switehing cqsipment, and fieed
TR AETH AL

eont’d 8. Are there other efforts you'd Fke BART to consider in this category? |f yes, please describe.
Mitigation No. -
Destative | Mitgution Mame Mitigatiens Dnseription Fra—_
mmbering]
i rende or 1o rednos ¥, L1 TS L8, FL,
ystems ok and F,EH.55
Bvmtems include networks, systue, fars eollictions,
pomedl eadic,
b Byetons Dister [esbanie oF oo disss of recovor plnning of B0, LL T8, 15, FL
B scoary Mg, A mmimiza dire i i i, FH. 55

T S ok ey At e T Tetber g L, 5, 15, Tl
Pispaich Center  fupport disaster respanse. kM, 55

0 ubilic e sommeatR Syt i 1he public whe LTS 1S, T,
apticns duct F. I EH, S5, PEV] The fallowing are mitigations BART is considering to address seismic risks (sarthquakes,
Fquefaction).
. st M i = L 3, L1 TS LS, FL,
o F. D, 1, 35
Miligation K ) "
i Timabe ik o [Inesorirate o wvallis slimte risk (s dreign 1T, 14, V1, T, [entattie namhering)|  2Hisation Kame Milgatice Description Huards Addressel
[Prorets ferneela anid g eets L KH, 88
Lo nbanmm Soismi etvctinn elfortn inchsde iretalling camorns [0, L1, L5
Diebetion and i semnke sems itive keations mnd revisiting
Fecwery plir b hresha ks, arts e lichs
goaducking inventiry and muded structural
ragikties for the DAKT system. Recoveny
Harard Legend . ] g o
: "
- Earthqual LI - Liguefaction, TS - Tsunami, E Eelemic Bt 17 e g elamle Inirisine:
A N vtmifl of Lne BARTT ay Uphate
LS - Landslide, FL-Flomd, SLE - Sea Level Rise, Rtructures o comply with selsmbe standands
- Flre, DR - Deought, EH - Extreme Heat,
- Severe Storms,  PEV - Pandemics, Endemic, Vector-borne Diseazes hia Taspoct and Repalr  [Enspest faciities far srnciural rlsk. Repalr [E1, LI, 15
jos for Straciy s b sachidresa structionm] weas s
| fresduce structurad risk.

7. Are there implementation concerns you would like BART to consider?
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C:\USERS\NWONG\SAN FRANCISCO BAY AREA RAPID TRANSIT DISTRICT\ODA - DOCUMENTS\NORMAN WONG\FEMA LOCAL HAZARD MITIGATION PLAN\2021\LOCAL HAZARD MITIGATION
PLAN__V1.1.D0CX



Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Hazard Legend The fallewing are mitigations BART is considering to address landslide risks.
. Dtigation Mo 3 . -
i) - Earthguake, LI - Liguefaction, TS - Tsunami, artating retusfoy)|  BVHlEAEED o Mitlgation Deseripiinn Hazmrds Addressed
LS - Landslide, Fl-Flood, SLE - Sea Level Rise,
= Fire, DR = Dvoughi, EH - Extreme Heat, n_mi]-m Coni, shpw 5
- Severe Storms,  PEV - Pandemics, Endemic, Vector-borne Diseases it L
kil calla il snils, envimensental
sssbes, genlngieal and geatehnicst
% Arethere implemantation concerns you would like BART to consider? iy L
10, Are there other efforts youd like BART to consider in this category? If yes, please describe. Hazard Legend
- Earthguake, LI - Liguefaction, TA - Tsunami,
LS - Landslide, Fl-Flood, SLE - Sea Level Rise,
= Fire, DR = Dvouglhi, EH - Extreme Heat,
- Severe Storms,  PEV - Pandemics, Endemic, Vector-borne Diseases

11, Are there implementation concarns you would Fra BART to considar?

12 Are there other eflorts you'd like BART Lo consider in this category? Il yes, please describe. cont'd

M i, N,
(tentative mumbering)

Mitigatisn Name Misigation ipli Hizarl

BUpport are] CTigAgs o cousty wedat olbset [F1, SLR
4 AR N LT

Plawssing fin Iy
pnd Sza Level Rize  nfflooding from ses bevel rise and other
heeather reluted [ssis.

7 Thegsand [Parchaze sundbags and plastic shesting m_[T5, FL
[Ehaiting har ticipuation of raiestorns, and deliver
e itk 0o key BART sites

The fallowing are mitigations BART is considering to address water-related risks (e.g. flooding, 4 Elmrm [Fhevateprutect iitical sssets in Mool riek. (19, FL. SLR
severe storm, sealevel rise, tsunami). " e

Stitigation Mame Mitigation Description Flamirds Add ressed® 4 mf;:r?ﬁ]lh m:;‘::ﬁ:ﬁ::‘::dz:m:m’ JEEE R
3 toem Drimage = [FL 58
Gystem ump pumpe, and chamnls tc
ety tis T disaig & ety |
Flonws s part of negulr
neniee ootivities.
Hazard Legend
b= Lo Truadt. Far new deviapaent nr redevelopments, FL, 55
Ihnvicpmmt st huw impact devligument (LIDS) 1
it {pabe storm water rorw and peak Pows in
e el - Earthguake, LI - Liguefaction, TS - Tsunami,
] et o .m!,uur:‘::uu_--r-mu?d . R LS - Landslide, FL-Flood, SLE - Sea Level Rise,
Ipcsoare e B i o s F - Fire, DI - Drought, EH - Extreme Heat,
" '..I.T}i:?:i ; - Severe Storms,  PEV - Pandemics, Endemie, Viector-borne Diseases
i remen can o i
neluding special demign ard mgineering of
Faeilithi= in leni-lying areas.
13 Are there implementation concerns you would Fre BART to consider?
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14, Are there other afforts you'dlike BART to consider in this category? I yes, please describe.

The following are mitigations BART is considering to address fire risks.

Miligatian N

i
itentattve mumheringy | 2FEon

Slitigatioe Do Hewmarils Adldremsal®

i

F
i Systems

e

nm
ipgressien for existing nd new
. Wrk lachides

? i sy,
atter pipineg, contrel wiring, sdeqgnate et
btand pisess, fire hose cabines, and ehemical
Fire mupprvseton syt eme, Teide COTV
ramena in temmelsto remotely moniter far

re e,

7] Fire Hazamd Remnoval

Candant nemanal af ebeis and vegetation P
from district pomperty that pose o five
hazanl,

pafcty cnhnncemnents for coatrl towes,
bl v crvmsinnend. st i iritiesd
nentions.

16.  Are there other efforts you'dlike BART o consider in this category? If yes, please deseribe.

The fallewing are mitigations BART is considering to address drought risks.

Mitigation Na " P se H: ]
Ay ] AFitigation Mame Blitigation Teseription Wi
3 istigate HIgh (T i Wil s o s ity (7
tange Focilitkes vesdtiginte and oddress fciities thic bave high
hatar uscage.
15 mproe Water e Walkr eIy, WA g i ke (o DR
By stz  water recycling,
I senartion technines.
- migatiom and I pzradie irnigation and lindscapiag for water DR
anitseape efficien v Ehat ndaers maintense sevds ko
mprovements comser waler,
b o duplivate Vater Distribation [Facpalr oF roplaee: wales butlon systems on F. DR
forou priur sdide) b JRART fncilitica inclad i 2 ater Enos
anid vahves that are not in a state of god repair,
Hazard Legend
- Earthguake, L1 - Liguefaction, TS - Tsunami,
LS - Landslide, FlLeFloomd, SLE - Sea Level Rise,
= Fire, DR = Dronght, EH - Extreme Heat,
= Severe Storms,  PEV - Pandemics, Endemie, Vector-borne Diseases
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itigatiom Mo,
Chantative numberisg] Mitigation Name:

Misigation Description

Hamnds Addressed®

6

7 (Pire Life afety
Tralssing Fucility

resdwoe fire risks.
finild a fire life safety training facke to
Rrali fiest pospiossbers b BART systim,

ks along BART sight-of-may

F

= alidross T

Nrasls

oy pose n

Bt e et o g [l

bt vinciey s pearti v 1o supart
hralth and weilbeing of homeless
intivicduals.

Frmedises anesrpments oo BART (lghi -
! AIT i i proorss of
Mevekoping & Sirutegle Hoselessions Actkos)

fran. Eo

ipesorrres for details. Efforts will include

¥

4 ot Dkstrlbithon
Bystem

Repalr or reploce witer dlstrbsstlon

fard vaber lines amd valves that are not i
et i givoed g,

beyslizin o BART feilities inehiding sewee

. b

Hazard Legend

- Rarthguake,
L5 - Landslide,
= Fire,
- Severe Storms,

LI - Liguefaction,
FLeFlood,
DR = Dreomglit,

TS - Tsunami,

SLK - Sea Level Rise,
EH = Extreme Heat,
PEV - Pandemics, Endemie, Vector-borne Diseases

15 Are there implementation concerns you would Fke BART to consider?

17 Are there imglementation concerna you would ke BART to consider?

14, Are thers ather efforts you'd lke BART to consider in this category? K yes, please descripe.

The fallowirsg are mitigations BART is considering to address extreme heat risks.

Bt gation Mo i P s
Ctentat ing)
4 i ik B iproent ol [EH
s i T T of verieating.
Hazard Legend
i) - Earthquake, LI - Liguefaction, TS - Tsunami,
- Landslide, FL-Flood, SLE - Sea Level Rise,
- Fire, DR - Dromght, EH - Extreme Heat,
- Severe Storms,  PEV - Pandemics, Endemie, Vector-borne Diseases
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19, Are thers implementation concerns you would like BART to considar?

20, Are there other efforts yoa/d like BART ta consider in this category? If yes, please describe.

The following are mitigations BART is considering to address risks of infectious diseases

i 3 £  diseases),
Mitigation % Tianats
[ten it Mlitipsatiom Name Mitigative Dscription Adiressnd®
mimberitg) : )
i (o ntagious Yins dmvintain med update District’s Contgios Virs IV
Plarming IResgonse Han,
H1 fouvid- 14 Prevention it o] g it BART s Covid-1o Prevention [FEY
Program am.
i [FVAT Filke Wi v VAL Fikvers ain BATET Traie cars, Aar PEV
[ILART Train Cars. ltration plaxs an impartant rake in preventing,
pransmission of connarius

23, Are there mitigation efforts your erganization {Le., eity, county, or olher sgency) s
undertaking or has undertaken that may reduce hazard risk to BART facllities or services? K

wes, plesse describe.

24, Ethers anything else you'dlike BART to conslder in preparing for natural disasters?

Tris content is neiher created nor endersed by Gosgle
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Hazard Legend

U = Earthguake, LI = Liquefaction, TS - Tsunami,
LS - Landslide, Fl-Flood, SLR - Sea Level Rise,
= Fie, DR - Driought, EH - Extreme Heat,

= Severe Storms,  PEV - Pandemics, Endemie, Vector-borne Diseases

21, Arathere implementation concerns you would Fka BART to considaer?

22 Arathere other efforts you'd like BART to consider in this category? If yes, please describe.
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B1.4
Webpage (dated 11/4/21)

SERVICE ALERT: There is a 10-minute delay on the San Francisco Line in the SFO and Daly City directions due to police
activity

Home | About | Planning | Policies | Local Hazard Mitigation Plan

Local Hazard Mitigation Plan

SERVICE ADVISORY:
Hours: 5am-Midnight (Monday-Friday); 6am-Midnight (Sat); 8am-9pm (Sun)
Face masks required.

Hazard mitigation is any sustained action taken to reduce or eliminate the long-term risk to human life
and property from hazards. A hazard mitigation plan identifies the hazards a community or region faces,
assesses their vulnerability to the hazards and identifies specific actions that can be taken to reduce the
tisk from the hazards. The Federal Disaster Mitigation Act of 2000 (DMA 2000) outlines a process which
cities, counties, and special districts can follow to develop a Local Hazard Mitigation Plan (LHMP).
Development of this plan is a requirement for certain benefits from CalOES and FEMA.

Plan Goal

The goal of the District’s Local Hazard Mitigation Plan is to maintain and enhance a disaster-resistant
District by reducing the potential for loss of life, property damage, and environmental degradation from
natural disasters, while supporting economic recovery from those disasters. This goal is unchanged from
the previous plan and continues to be the goal of the District in designing its mitigation program.

Plan Update 2021-2022

The District is excited to be updating the local hazard mitigation plan with a target to complete by end
of 2022. Please check back to this webpage ically for and new as
the update progresses. If you have any questions or comments on the update or update process,
please contact Norman Wong at nwong@bart.gov with subject heading “LHMP question.”

Plan Documents

Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Website and News Announcement

114721, 11:20 AM Local Hazard Migation Plan | bartgov

Language Assistance

If you need language assistance services, please call 510-464-6752.
Si necesita servicios de asistencia de idiomas, llame al 510-464-6752.

MRS ENARES, MERE 510-464-6752.
Kung kailangan mo ang tulong ng mga serbisyo ng wika, paki tawagan ang (510) 464-6752.

Néu quy vi cn duoc gitip 36 vé& ngdn ng, xin vui 1dng goi s6 510-464-6752.
0| BRI 22, 510-464-67522 £2J8HA|2.

Bay Area Rapid Transit (BART)
Contact Us

Stay Connected

Quick Links

Home | About | Planning | Policies | Local Hazard Mitigation Plan
Local Hazard Mitigation Plan

SERVICE ADVISORY:
Face masks required.

Hazard mitigation is any sustained action taken to reduce or eliminate the long-term risk to human life
and property from hazards. A hazard mitigation plan identifies the hazards a community or region faces,
assesses their vulnerability to the hazards and identifies specific actions that can be taken to reduce the
risk from the hazards. The Federal Disaster Mitigation Act of 2000 (DMA 2000) outlines a process which
cities, counties, and special districts can follow to develop a Local Hazard Mitigation Plan (LHMP).

Dy of this planiis a i for certain benefits from CalOES and FEMA.

Plan Goal
The goal of the District’s Local Hazard Mitigation Plan is to maintain and enhance a disaster-resistant
District by reducing the potential for loss of life, property damage, and environmental degradation from

natural disasters, while supporting economic recovery from those disasters. This goal is unchanged from
the previous plan and continues to be the goal of the District in designing its mitigation program.

Plan Update 2021-2022

The draft LHMP is now available for public comment. The public comment period shall be open from
June 3, 2022 through July 03, 2022.

Please email all comments to Norman Wong at nwong@bart.gov with subject heading “LHMP public
comment” by the deadline. Comments received after the deadline will not be accepted.

Plan Documents

DRAFT LHMP - Final Local Hazard Mitigation Plan_2022-06-03.pdf

[T TRT—————) "

6/3/22,10.50 AM Local Hazard Miligation Plan | bart.gov

TR RENIRES, IELTE 510-464-6752.
Kung kailangan mo ang tulong ng mga serbisyo ng wika, paki tawagan ang (510) 464-6752.

Néu quy vi c&n duoc gilp 3 v& ngdn ngt, xin vui 1dng goi sb 510-464-6752.
0| BRI £2, 510-464-67522 EO[SHIAIL.

Bay Area Rapid Transit (BART)
Contact Us

Stay Connected

Quick Links

Report a Biohazard

E#M X Deutsch Francais Maliano $30f Espafiol

022 San Francisco Bay Area Rapid Transit District
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News Announcement (dated 06/03/22)

w2z, 1101 AW

Home | News | News Articles | 06.03.22 News Article

SERVICE ADVISORY:

Face masks required.

06.03.22

07/03/22

districts can follow to develop a LHMP.
Please check out the LHMP homepage for more details.

The draft LHMP can be found

Public Comment period for the Local Hazard Mitigation Plan is open until

The District is pleased to announce the opportunity for public comment on the Local Hazard Mitigation
Plan (LHMP) Update. The public comment period will be open June 3, 2022 through July 3, 2022.

Please email all comments to Norman Wong at nwong@bart.gov with subject heading “LHMP public
comment” by the deadline. Comments received after the deadline will not be accepted.

This LHMP identifies the hazards that potentially impact BART, assesses the vulnerability to the hazards
and identifies specific actions that can be taken to reduce the risk from the hazards. The Federal
Disaster Mitigation Act of 2000 (DMA 2000) outlines a process which cities, counties, and special

Stay up-to-date with News Alerts sent by email or text:
Subscribe Now

News

News Article:

at bart Local%20H 20Plan _ 2022-06-
Qpdf
Sign Up for News Alerts

6322, 1101 AM

Bay Area Rapid Transit (BART)

Contact Us

Stay Connected

Local Hazard Mitigation Plan

San Francisco Bay Area Rapid Transit District

| bartgov

Twitter Post (dated 6/7/2022)

[ e r—
W ¢ Thread
BART S
# osrantT

{  BARTIs pleased to announce the opportunity for

public comment on the Local Hazard Mitigation Plan
(LHMP) Update. The public comment period will be
open until July 3.

Learn more at how you can provide LHMP public
comment at bart. gov/news/articles/...

$16PM Jin7,2022 - Twier e App
RS ——
© n © &

BART @ GSFBART 11
Replying to GSFBART

taken to reduce the risk.

This LHMP idonifes the hazards that potentialy impact BART and actions
‘o reduce isk of hazards.

X a: o &

Don’t miss what’s happening

).

Q Search Twitter

New to Twitter?

G sonupwithGoogle
Sl with Ao

Sign up with phone or email

By slingup. you agee 1o the Termsof Service and
Privcy Pocy, nchuding Goode Use

e
Rangers at Guardi
Trondingwith Steee Wbt

NPR® - Vestarday
Lifoguards aro scarce, and it
might be affecting yourlocal pool

Fatherly @ - Ystorday

Paycheck to Paycheck
Tondingia Unted Statos
Chriskoy.

2629 Tweots
Entatanment Tronding

Show more

e of Saica Piacy Py Caoki Py
Accemisiby Ads nfo More
022 Twttar b

Ll Signup
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Facebook Post (dated 6/7/22)

e wevrm A1 15 S 10 AU U - By UGS RaPRS A | FaCEUOUR

C——C—1

Bay Area Rapid Transit Rebted Pages
) e
BART
(LHMP) Update. The public comment period wil be open untl Juy 3. Transt Systom

Motro Los Angeles.
Transt Systam
Loam more at how you can provide LHMP publc comment at

Priiishutimmicsteriinct e
&) asucainsoves

Public Comment period for the Local Hazard Mitigation Plan is open until 07/03/22 |
rt.gov

Movies and Munchies.
The Disrict s Ince the oppor ocal Plan P
(LHMP) Update, The public comment poriod will b open June 3, 2022 through Judy 3, 2022.Please amal.

Share AT ac Transit

Tawortaon Sries
oamiicanUnaraty of Catfomia
Cobge B vty

o SonFandacotarnFood Bank

W ot opicnion
P —
vty
B ——
Soveman Ot
oot Cotege
Cammnty Cotoge

0, Kindors

TV Productisenvce

Sonic

Tebocommunicaton Company

Pages Liked by Thi Page

[ Y——

See more of Bay Area Rapid Transit on Facebook
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Appendix C

Mitigation Strategies
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Mitigation Strategies




Mitigation Strategies

Potential

o e e S L . 1 - Hazards Lead
Priority Level | Mitigation No. |Mitigation Name Mitigation Description Timeframe ;undlng Addressed? Department
ources
High 8 Network Systems|Enhance redundancy to core network Long Local, State, EQ, LI, TS, LS, |Maintenance and
Redundancy and system elements to minimize Federal FL, F, EH Engineering,
service disruptions. OCIO
Medium 9 Disaster Enhance disaster recovery Long Local, State, EQ, LI, TS, LS, |Maintenance and
Recovery preparedness to minimize service Federal FL, F, EH Engineering
Planning disruption.
Medium 10 Earthquake Enhance earthquake response and Long Local, State, EQ, LI, LS Maintenance and
Detection and recovery preparedness. Federal Engineering
Recovery
Improvements
Medium 11 Enhance Fire Provide additional fire command posts, |Long Local, State, F Maintenance and
Safety and enhance communications systems Federal Engineering, Fire
at fire command posts. Life Safety
Medium 12 Flood Safe Perform sealing and water proofing Long Local, State, TS, FL, SLR Maintenance and
Facilities (Water |[repairs to District facilities. Federal Engineering
Intrusion)
Medium 13 Fire Hazard Remove debris and vegetation from Long Local, State, F Maintenance and
Removal District property to reduce risk of fires. Federal Engineering
Medium 14 Elevate/Protect |Elevate or protect critical assets in flood |Long Local, State, TS, FL, SLR Maintenance and
Critical Facilities |risk areas. Federal Engineering,
Design and
Construction
Medium 15 Address Homeless encampments on BART right-|Ongoing Local, State, F Planning &
Homelessness |of-way pose a fire risk. BART is in Federal Development
Needs process of developing a Strategic
Homelessness Action Plan. See
https://www.bart.gov/guide/social-
resources for details. Efforts will include
advocacy and partnerships to support
health and wellbeing of homeless
individuals.
Medium 16 Fire Life Safety |Build a fire life safety training facility to |Long Local, State, F Fire Life Safety
Training Facility |train first responders to BART system. Federal

20of5




Mitigation Strategies

Potential

. e e e L . . 1 . Hazards Lead
Priority Level | Mitigation No. |Mitigation Name Mitigation Description Timeframe ;undmg Addressed? Department
ources

Medium 17 Backup Provide backup emergency dispatch Long Local, State, EQ, LI, TS, LS, |Police
Emergency center. Federal FL, F, EH
Dispatch Center

Medium 18 Portable Purchase portable emergency Short Local, State, EQ, LI, TS, LS, |Maintenance and
Emergency equipment for service response and Federal FL, F, EH Engineering
Equipment recovery support.

Medium 19 Erosion Control, |Enhance facility foundations, Long Local, State, LS Maintenance and
Slope embankments, and drainage to protect Federal Engineering
Stabilization against erosion.

Medium 20 Storm Drainage [Maintain storm drainage systems to Long Local, State, FL Maintenance and
System design standards. Federal Engineering

Medium 21 Fire Breaks Create firebreaks along BART right-of- [Long Local, State, F Fire Life Safety,

way to reduce fire risks. Federal Maintenance

Medium 22 Backup Provide backup operation centers. Long Local, State, EQ, LI, TS, FL, F |Police,
Operation Federal Transportation
Centers

Medium 23 Water Repair or replace water distribution Long Local, State, F, DR Maintenance and
Distribution systems on BART facilities. Federal Engineering
System

3of5




Mitigation Strategies

Potential

. e e e L . . 1 . Hazards Lead
Priority Level | Mitigation No. |Mitigation Name Mitigation Description Timeframe ;undmg Addressed? Department
ources
Medium 24 Climate Risk Incorporate most current climate risk Ongoing Local, State, LI, TS, LS, FL, Maintenance and
Assessments - |assessments into design criteria and Federal SLR, F, DR, EH |Engineering,
Projects project development. Design and
Construction
Medium 25 HVAC Filters on |Replace HVAC filters on BART train Ongoing Local, State, PEV RS&S
BART Trains cars to maintain health and safety. Federal
Medium 26 Public Improve communication systems to Short Local, State, EQ, LI, TS, LS, |Maintenance and
Communication [enhance natural disaster preparedness. Federal FL, F, DR, EH, Engineering
PEV
Medium 27 Contagious Virus [Update and maintain District's Ongoing Local, State, PEV Safety
Planning Contagious Virus Response Plan. Federal
Medium 28 Covid-19 Maintain and implement BART's Covid- |Ongoing Local, State, PEV Safety
Prevention 19 Prevention Program. Federal
Program
Medium 29 Engage in Support and engage in county and other |Ongoing Local, State, FL, SLR Office of District
Regional regionally-led planning efforts in Federal Architect
Planning for mitigation of flooding from sea level rise
Flooding and and other weather related issues.
Sea Level Rise
Medium 30 Sandbags and  [Purchase sandbags and plastic sheeting|Short Local, State, TS, FL Maintenance
Sheeting in anticipation of rainstorms and deliver Federal
those materials to key BART sites.
Medium 31 Sun Shields Provide sun shields to protect Short Local, State, EH Maintenance and
equipment from environmental Federal Engineering
Medium 32 Investigate High |Monitor water usage and address areas |Ongoing Local, State, DR Sustainability
Usage Facilities |for possible water savings. Federal
Medium 33 Improve Water |Improve water efficiency and Short Local, State, DR Sustainability
Systems conservation techniques. Federal
Medium 34 Climate Risk Incorporate climate risk assessments Short Local, State, EQ, LI, TS, LS, |Office of District
Assessments - |into Asset Management. Federal FL, SLR, F, DR, |Architect, Asset
Asset EH Management
Management
Medium 35 Global Warming [Continue to study effects of sea level Short Local, State, FL, SLR Office of District
Resiliency rise and global warming to address Federal Architect

potential resiliency needs.
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Mitigation Strategies

Potential

. e e e L o . 1 . Hazards Lead
Priority Level | Mitigation No. |Mitigation Name Mitigation Description Timeframe ;undmg Addressed? Department
ources
Medium 36 Low Impact Incorporate Low Impact Development  [Ongoing Local, State, FL Maintenance and
Development (LID) design to new development and Federal Engineering,
redevelopment areas to mitigate storm Design and
water runoff and maintain or restore the Construction
watershed's functions.
Low 37 Irrigation and Improve irrigation and landscaping Long Local, State, DR Maintenance and
Landscape components to better conserve water Federal Engineering,
Improvements  |and minimize maintenance needs. Design and
Construction
Not Ranked® 38 Rail Buckling Enhance monitoring for early detection. |Long Local, State, EH Maintenance and
Enhance maintenance activities that Federal Engineering

mitigate derailment risk.

Notes

1. Timeframes are rough estimates of expected time of completion of effort after funding and resources are secured. Timeframe include short (0-5 years); long
(greater than 5 years); and ongoing.

2. EQ - Earthquake, LI - Liquefaction, TS - Tsunami, LS - Landslide, FL-Flood, SLR - Sea Level Rise, F - Fire, DR - Drought, EH - Extreme Heat, PEV - Pandemics,

Epidemics, Vector-borne Diseases

3. Mitigation action was added after completion of ranking phase.
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Appendix D

Status of Mitigation Strategies from the 2017
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Status of Mitigation Strategies from the 2017 LHMP

M'.t'ga Mitigation e s . .- Status as of S
Rank | tion Mitigation Description Plan
Name 2022
No. Update?
High 1 Emergency Establish a back-up Emergency Operations Center with [Has not been Yes
Operations redundant communications systems. funded yet.
Center
High 2 Portable Purchase portable equipment including hoses, pumps, In progress Yes
Emergency emergency generators, radios to allow for continuity and
Equipment recovery of service in locations and/or assets prone to
failure.
High 3 Erosion Control |Upgrade and repair facility foundations, embankments, [Complete Yes
and drainage to mitigate erosion issues. Work that may
be included are 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.
High 4 Safe Improve evacuation and evacuation communications. In progress Yes
Evacuations Improvements include upgrades for water sensors,
emergency lighting, cable protection, cameras, signage,
and replacement of cross passage doors and hatch
doors.
High 5 Storm Drainage |Repair or replace dilapidated roofs, storm drains, In progress Yes
System pipelines, sump pumps, and channels to enable them to
perform to their design capacity in handling water flows
as part of regular maintenance activities.
High 6 Sandbags and [Purchase sandbags and plastic sheeting in anticipation [Ongoing Yes
Sheeting of rainstorms, and deliver those materials to key BART
sites.
High 7 Water Repair or replace water distribution systems on BART In progress Yes
Distribution facilities including sewer and water lines and valves that
System are not in a state of good repair.
High 8 Investigate High|Track the water use of each facility and Investigate and |Ongoing Yes
Usage Facilities |address facilities that have high water usage.
High 9 Flood Safe Repair cracks and leaks resulting in water intrusion via  [In progress Yes
Facilities sealing and other water proofing techniques. Replace
(Water corroded equipment/components resulting from water
Intrusion) intrusion impacts.
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Status of Mitigation Strategies from the 2017 LHMP

M'.t'ga Mitigation e s . .- Status as of S
Rank | tion Mitigation Description Plan
Name 2022
No. Update?
Medium|{10 Power Minimize the likelihood that power interruptions will In progress Yes
Resilience adversely impact lifeline utility systems or critical facilities
by ensuring that there is redundancy and reliability in
power systems. Improvements include procuring
uninterruptible power supply (UPS), replacing train
control batteries, upgrading emergency lighting systems
including dedicated circuits, upgrading and installing
new transformers, replacing old power distribution
networks including cabling and switching equipment, and
upgrading installing new emergency generators.
Medium|11 Retrofit Cooling |Retrofit or replace emergency cooling equipment for Complete No
Equipment computer room.
Medium (12 Fire Upgrade facilities to ensure a reliable system fire In progress Yes
Suppression suppression for existing and new development. Work
and Alarm includes replacing/upgrading old fire alarm systems,
Systems water piping, control wiring, adequate wet stand pipes,
fire hose cabinet, and chemical fire suppression systems.
Medium (13 Best Available |Conduct study to further understand adaptation needs. |In progress Yes
Science Stay informed of scientific information compiled by
regional and state sources on the subject of rising sea
levels and global warming, especially on actions that
local governments can take to mitigate this hazard
including special design and engineering of facilities in
low-lying areas.
Medium|14 Improve Water |Improve water efficiency, upgrading to low flow water Ongoing Yes
Systems fixtures, water recycling, and other water conservation
techniques.
Medium|15 Public Improve communication systems to the public including |[In progress Yes
Communication [personal planning when there are system disruptions due
to natural disasters.
Medium (16 Construct Ensure that systems in BART developments are Complete No
Resilient constructed in ways that reduce or eliminate water
Systems damage. Mitigation includes replacing and installing new
canopies to protect system from rain weather.
Medium|17 Low Impact For new development or redevelopments, incorporate Ongoing Yes
Development |low impact development (LIDs) to mitigate storm water
runoff and peak flows in the watershed.
Medium (18 Promote Low- |In addtion to promoting riding BART, promote active Ongoing No
Carbon Travel [modes of transportation to BART such as biking and
walking to further reduce the region's carbon footprint.
Work includes improvements in bike facilities and
pedestrain pathways, and transit oriented developments.
Low 19 Asset Include climate risk information into Asset Management |Has not been Yes
Management funded yet.
Integration
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Status of Mitigation Strategies from the 2017 LHMP

M'.t'ga Mitigation e s . .- Status as of S
Rank | tion Mitigation Description Plan
Name 2022
No. Update?
Low 20 Conduct Conduct inventory and model structural fragilities for the |In progress Yes
Structural BART system
Fragility
Inventory
Low 21 Seismic Retrofit |Continue ongoing seismic infrastructure retrofit of the In progress Yes
Work BART system. Including incorporation of seismic design
criteria in the BART's Facilities Standards and design of
a bypass for the Berkeley Hills Tunnel.
Low 22 Fire Hazard Conduct clean up of debris from district property that Has not been Yes
Removal pose a fire hazard. funded yet.
Low 23 Elevate/Protect |Elevate/protect critical assets in FEMA flood plain areas |Has not been Yes
Critical to lower the risk of service disruption. funded yet.
Facilities
Low 24 BART Integrate climate change considerations into BART's Complete No
Emergency Emergency Plan
Plan Update
Low 25 Emergency Improve emergency response training for employees. Complete No
Response
Training
Low 26 Watershed Conduct (or partner with the local watershed jurisdiction |Not started No
Analysis to conduct) a watershed analysis of runoff and drainage
systems to predict areas of insufficient capacity in the
storm drain and natural creek system.
Low 27 Engage in Support and engage in county and/or other regionally-led {[Ongoing Yes
Regional planning efforts in mitigation of flooding from sea level
Planning for rise and other weather related issues.
Flooding and
Sea Level Rise
Low 28 Irrigation and  |Upgrade irrigation and landscaping for water efficiency  |In progress Yes
Landscape that reduces maintenance needs and conserve water.
Improvements
Low 29 Climate Risk of [Incorporate best available climate risk in design criteria  |Ongoing Yes

Projects

and projects
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Local Hazard Mitigation Plan
San Francisco Bay Area Rapid Transit District

Appendix E

Adoption Resolution and Approval

| V1.1 | November 2022 |



Resolution No. 5537

The foregoing Resolution was made at the motion of

Director Dufty and seconded by

Director Li and adopted by

the following votes of the Board:

AYES: 6 - Directors Ames, Dufty, Li, McPartland, Raburn, and

Saltzman

NOES: 0

ABSENT: 3 - Directors Allen, Foley, and Simon

ABSTAIN: O

I do certify that the foregoing Resolution was duly and
regularly introduced, passed, and adopted by the Board of
Directors of the San Francisco Bay Area Rapid Transit District
at a regular meeting held on the 17t day of November 2022.

e

Rebecca Saltzman, President

-
.

Aprif Bie A buiﬁtanilla
District Secretary
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BEFORE THE BOARD OF DIRECTORS OF THE
SAN FRANCISCO BAY AREA RAPID TRANSIT DISTRICT

In the Matter of Adopting
the 2022 BART Local Hazard
Mitigation Plan
Resolution No. 5537

WHEREAS, the San Francisco Bay Area region is subject to various earthquake-related hazards
such as ground shaking, liquefaction, landslides, fault surface rupture, and tsunami; and

WHEREAS, the San Francisco Bay Area region is subject to various weather-related hazards
such as wildfires, extreme heat, drought, floods, and landslides; and

WHEREAS, the San Francisco Bay Area Rapid Transit District (hereafter referred to as the
District) seeks to maintain and enhance a disaster-resistant District and region by reducing the
potential loss of life, property damage, and environmental degradation from natural disasters,
while supporting economic recovery from those disasters; and

WHEREAS, the District is committed to increasing the disaster resistance of the infrastructure,
health, housing, economy, government services, education, environment, and land use systems
within the District; and

WHEREAS, the federal Disaster Mitigation Act of 2000 requires cities, counties, and special
districts to have an adopted local hazard mitigation plan in order to be eligible to receive disaster
mitigation funding from the Federal Emergency Management Agency (FEMA); and

NOW, THEREFORE, BE IT RESOLVED that the Board of Directors of the San Francisco
Bay Area Rapid Transit District adopts and accepts the 2022 BART Local Hazard Mitigation
Plan as its Local Hazard Mitigation Plan.

BE IT FURTHER RESOLVED that the District commits to continuing to take those actions
and to initiating further actions, as deemed appropriate, and as set forth in the BART Local
Hazard Mitigation Plan.

Adopted by the Board of Directors
of the San Francisco Bay Area Rapid Transit District
November 17, 2022

ATTEST: %/
April’Quint{milla Rebecca Saltzman
District Secretary President

ORIGINAL

Adopted: November 17, 2022 W Wq W

April B. A. Qumtamlla District Secretary
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From: FEMA-R9-MITIGATION-PLANNING

To: Norman Wong
Cc: Lipiecki, Kathryn; Kearns, Alison; Liu, Xing; FEMA-R9-MITIGATION-PLANNING; Gilbertson, Philip; Breen, Emily;

Reed, Emma; Scordino, JoAnn; "ttrinh@deloitte.com"; Victoria LaMar-Haas (Victoria.LaMar-

Haas@CalOES.ca.gov); Jennifer.Hogan (Jennifer.Hogan@caloes.ca.gov); Phan, Tina (External); Jared Peri; Jody
Newton; Terrance Washington; Miranda Steffler; Osita Kamalu; Group Email; Denton Blythe

Subject: San Francisco BART Hazard Mitigation Plan Approval Notice
Date: Thursday, December 22, 2022 3:29:16 PM
Attachments: Approval BART HMP 12-20-2022.pdf

Bay Area Rapid Transit PRT 12-20-2022.docx
BART Resolution 11-17-2022.pdf

Hello,

Please find the attached letter and final plan review tool showing that the San Francisco BART’s
Hazard Mitigation Plan is now approved. This email and the attachments are your official notice.

Please respond to this email confirming receipt of this correspondence. \We recommend you print

hard copies for your records, as well.

If you have any questions, please don’t hesitate to reach out.

Congratulations and happy holidays!

JoAnn Scordino, CEM | FEMA Region-IX | Mitigation Community Planner
Pronoun: She/Her | & 510-693-6743 Mobile | JoAnn.Scordino@fema.dhs.gov
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U.S. Department of Homeland Security
FEMA Region 9

1111 Broadway, Suite 1200

Oakland, CA 94607-4052

;‘W’a
&g FEMA

¢, N
44AND 558

December 20, 2022

Norman Wong

Principal Engineer

San Francisco Bay Area Rapid Transit District
2150 Webster Street St

Oakland, CA 94612

Dear Norman Wong:

The San Francisco Bay Area Rapid Transit District Local Hazard Mitigation Plan 2022 was
officially adopted by the San Francisco Bay Area Rapid Transit District on November 17, 2022
and submitted for review and approval to the Federal Emergency Management Agency (FEMA).
The review is complete, and FEMA finds the plan to be in conformance with the Code of Federal
Regulations, Title 44, Part 201, Section 6 (44 C.F.R. 201.6).

This plan approval ensures the San Francisco Bay Area Rapid Transit District’s continued
eligibility for funding under FEMA’s Hazard Mitigation Assistance programs, including the
Hazard Mitigation Grant Program (HMGP) and the Building Resilient Infrastructure and
Communities program (BRIC). All requests for funding are evaluated individually according to
eligibility and other program requirements.

FEMA'’s approval is for a period of five years, effective starting the date of this letter. Prior to
December 20, 2027, the San Francisco Bay Area Rapid Transit District must review, revise, and
submit their plan to FEMA for approval to maintain eligibility for grant funding. The enclosed
plan review tool provides additional recommendations to incorporate into future plan updates.

If you have any questions regarding the planning or review processes, please contact the FEMA
Region 9 Hazard Mitigation Planning Team at fema-r9-mitigation-planning@fema.dhs.gov.

Sincerely,
Digitally signed by
M ¢ ROBERT P MCCORD
Date: 2022.12.20
14:29:50 -08'00'
for Kathryn Lipiecki

Director, Mitigation Division
FEMA Region 9

Enclosure (1)
San Francisco Bay Area Rapid Transit District Plan Review Tool, dated 12-20-2022

www.fema.gov
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San Francisco Bay Area Rapid Transit District Local Hazard Mitigation Plan 2022 Approval
December 20, 2022
Page 2 of 2

cc: Alison Kearns, Planning & Implementation Branch Chief, FEMA Region 9
Jennifer Hogan, State Hazard Mitigation Officer, California Governor’s Office of
Emergency Services
Victoria LaMar-Haas, Hazard Mitigation Planning Chief, California Governor’s Office of
Emergency Services

www.fema.gov
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REGION IX LOCAL HAZARD MITIGATION PLAN REVIEW TOOL

Updated 12/4/2019

The Local Hazard Mitigation Plan Review Tool demonstrates how the Local Hazard Mitigation Plan meets the regulation in 44 CFR §201.6 and offers State and FEMA Mitigation Planners an opportunity to provide feedback to the community.  



· The Regulation Checklist provides a summary of FEMA’s evaluation of whether the plan has addressed all requirements.

· The Plan Assessment identifies the plan’s strengths as well as documents areas for future improvement.  This section also includes a list of resources for implementation of the plan. 

· The Multi-Jurisdiction Summary Sheet is a mandatory worksheet for multi-jurisdictional plans that is used to document which jurisdictions are eligible to adopt the plan. 

· The Hazard Identification and Risk Assessment Matrix is a tool for plan reviewers to identify if all components of Element B are met.  



		Jurisdiction: 

San Francisco Bay Area Rapid Transit District

		Title of Plan: 

BART Local Hazard Mitigation Plan

		Date of Plan: 

December 2022 (estimated adoption date)



		Local Point of Contact: 

Norman Wong

		Address:

2150 Webster Street St

Oakland, CA 94612



		Title: 

Principal Engineer

		



		Agency: 

San Francisco Bay Area Rapid Transit District

		



		Phone Number: 510 301 2626



		E-Mail:nwong@bart.gov









		State Reviewer:

Jody Newton

contractorjody.newton@caloes.ca.gov

916-539-6601



		Title:



Lead Reviewer

		Date: 9/07/2022



		Date Received at State Agency

		8/17/2022, 9/6/2022



		Date Sent to FEMA

		







		FEMA Reviewer:

Alyssa Graziano

Emily Breen

		Title:

Planner

Community Planner

		Date:

9/16/2022

10/5/2022



		Date Received in FEMA Region IX

		9/7/2022



		Date Not Approved

		10/12/2022



		Date Approvable Pending Adoption

		10/19/2022



		Date Approved

		12/20/2022



















SECTION 1:

REGULATION CHECKLIST



INSTRUCTIONS: The Regulation Checklist must be completed by FEMA.  The purpose of the Checklist is to identify the location of relevant or applicable content in the plan by element/sub-element and to determine if each requirement has been ‘Met’ or ‘Not Met.’  The ‘Required Revisions’ summary at the bottom of each element must be completed by FEMA to provide a clear explanation of the revisions that are required for plan approval.  Required revisions must be explained for each plan sub-element that is ‘Not Met.’  Sub-elements should be referenced in each summary by using the appropriate numbers (A1, B3, etc.), where applicable.  Requirements for each Element and sub-element are described in detail in the Local Plan Review Guide in Section 4, Regulation Checklist.



		
1. REGULATION CHECKLIST

Regulation (44 CFR 201.6 Local Mitigation Plans)

		Location in Plan

(section and/or 

page number)

		Met

		Not Met



		ELEMENT A. PLANNING PROCESS 



		A1. Does the plan document the planning process, including how it was prepared and who was involved in the process for each jurisdiction? (Requirement  §201.6(c)(1))





		a. Does the plan provide documentation of how the plan was prepared? This documentation must include the schedule or timeframe and activities that made up the plan’s development as well as who was involved. 

		Section 2. See also Article 2.2 for timeframe

Sec. 2 pp. 4-5, 7-9; Appx. B pp. 1-39

		X

		



		

		b. Does the plan list the jurisdiction(s) participating in the plan that are seeking approval? 

		Article 1.1 regarding single jurisdiction

Sec. 1 p. 1; Sec. 2 pp. 11-12

		X

		



		

		c. Does the plan identify who represented each jurisdiction? 

(At a minimum, it must identify the jurisdiction represented and the person’s position or title and agency within the jurisdiction.) 





		Page 54, plan point of contact

Sec. 2 pp. 7-9, Appx. B pp. 1-39

Article 2.4

		X

		



		A2. Does the plan document an opportunity for neighboring communities, local and regional agencies involved in hazard mitigation activities, agencies that have the authority to regulate development as well as other interests to be involved in the planning process? (Requirement §201.6(b)(2))

		a. Does the plan document an opportunity for neighboring communities, local, and regional agencies involved in hazard mitigation activities, agencies that have the authority to regulate development, as well as other interested parties to be involved in the planning process?

		Article 2.7 external engagement

Sec. 2 pp.8-9

		X

		



		

		b. Does the plan identify how the stakeholders were invited to participate in the process?

		Article 2.7 external engagement

Sec. 2 p. 11; Appx. B pp. 37-39

		X

		



		A3. Does the plan document how the public was involved in the planning process during the drafting stage? (Requirement §201.6(b)(1))

		a. Does the plan document how the public was given the opportunity to be involved in the planning process?

		Article 2.7 external engagement

Sec. 2 pp. 11-12

		X

		



		

		b. Does the plan document how the public’s feedback was incorporated into the plan?

		Article 2.7 external engagement

2.7.5 Surveys

Sec. 2 p. 12

		X

		



		A4. Does the plan describe the review and incorporation of existing plans, studies, reports, and technical information? (Requirement §201.6(b)(3))

		Article 2.3 existing document review

Sec. 2 pp. 5-7

		X

		



		A5. Is there discussion of how the community(ies) will continue public participation in the plan maintenance process? (Requirement §201.6(c)(4)(iii))

		Article 2.8.1 continued public participation

Sec. 2 p. 12

		X

		



		A6. Is there a description of the method and schedule for keeping the plan current (monitoring, evaluating and updating the mitigation plan within a 5-year cycle)? (Requirement §201.6(c)(4)(i))

		a. Does the plan identify how, when, and by whom the plan will be monitored (how will implementation be tracked) over time?

		 Article 2.8 plan maintenance

Sec. 2 p. 12 

Who: Core Admin Team

When: Annually

How: Progress of mitigation actions





		X

		



		

		b. Does the plan identify how, when, and by whom the plan will be evaluated (assessing the effectiveness of the plan at achieving stated purpose and goals) over time?

		Article 2.8 plan maintenance

Sec. 2 p. 12

Who: Core Admin Team

How: Review and implement recommended updates

When: yearly upon adoption

		X

		



		

		c. Does the plan identify how, when, and by whom the plan will be updated during the 5-year cycle?

		Article 2.8 plan maintenance

Sec. 2 p. 12

Who: Core Admin Team

When: Annually

How: Review of plan and recommends updates to EPTFC





		X

		



		ELEMENT A: REQUIRED REVISIONS







		ELEMENT B. HAZARD IDENTIFICATION AND RISK ASSESSMENT 

(Reviewer: See Section 4 for assistance with Element B)



		B1. Does the plan include a description of the type, location, and extent of all natural hazards that can affect each jurisdiction(s)? (Requirement §201.6(c)(2)(i))





		a. Does the plan include a general description of all natural hazards that can affect each jurisdiction?

		Chapter 3

Sec. 3 pp. 15, 26, 30, 33, 36, 41, 43

		X

		



		

		b. Does the plan provide rationale for the omission of any natural hazards that are commonly recognized to affect the jurisdiction(s) in the planning area?

		Article 3.1 hazard assessment, 

Sec. 3 pp. 14, 45



Article 3.10, 3.10.2, 3.10.3

		X

		



		

		c. Does the plan include a description of the type of all natural hazards that can affect each jurisdiction?

		Chapter 3; refer ‘type’ under each hazard.

Sec. 3 pp. 15, 22, 26, 30, 33, 36, 41, 43 

		X

		



		

		d. Does the plan include a description of the location for all natural hazards that can affect each jurisdiction?

		Chapter 3; refer ‘location’ under each hazard.

Sec. 3 pp. 16, 23, 26, 30, 33, 36, 41, 43

		X

		



		

		e. Does the plan include a description of the extent for all natural hazards that can affect each jurisdiction?

		Chapter 3; refer ‘extent’ under each hazard.

Sec. 3 pp. 16, 23, 26, 30, 33, 36, 41, 44 

		X

		



		B2. Does the plan include information on previous occurrences of hazard events and on the probability of future hazard events for each jurisdiction? (Requirement §201.6(c)(2)(i))

		a. Does the plan include information on previous occurrences of hazard events for each jurisdiction?

		Chapter 3; refer to subsections titled ‘historic events’

Sec. 3 pp. 22, 24-25, 27, 31, 34, 37-38, 42, 46

		X

		



		

		b. Does the plan include information on the probability of future hazard events for each jurisdiction?

		Chapter 3; refer ‘probability’ under each hazard.

Sec. 3 pp. 16, 23, 26, 30, 33, 36, 41, 44 

		X

		



		B3. Is there a description of each identified hazard’s impact on the community as well as an overall summary of the community’s vulnerability for each jurisdiction? (Requirement §201.6(c)(2)(ii))





		a. Is there a description of each hazard’s impacts on each jurisdiction (what happens to structures, infrastructure, people, environment, etc.)?

		Chapter 3; refer to subsections titled ‘potential impacts’

Sec. 3 pp. 17-28, 23, 27, 30, 3-34, 36-37, 41, 44-45

		X

		



		

		b. Is there a description of each identified hazard’s overall vulnerability (structures, systems, populations, or other community assets defined by the community that are identified as being susceptible to damage and loss from hazard events) for each jurisdiction?

		Chapter 3; refer to subsections titled potential impacts for vulnerability summary

Sec. 3 pp. 18, 23, 27, 30, 34, 37, 41, 45

		X

		



		B4. Does the plan address NFIP insured structures within the jurisdiction that have been repetitively damaged by floods? (Requirement §201.6(c)(2)(ii))

		Article 4.3.3.1

Sec. 4 p. 53

		X

		



		ELEMENT B: REQUIRED REVISIONS 





		ELEMENT C. MITIGATION STRATEGY



		C1. Does the plan document each jurisdiction’s existing authorities, policies, programs and resources and its ability to expand on and improve these existing policies and programs? (Requirement §201.6(c)(3))

		a. Does the plan document each jurisdiction’s existing authorities, policies, programs and resources?

		Article 4.3.1 thru Article 4.3.4

Sec. 4 pp. 50-56



		Planning

		Admin

		Financial

		Outreach



		4.3.1 Planning and Regulatory

		4.3.2 Administrative and Technical

		4.3.3 Financial

		4.3.4 Education and Outreach 







		X

		



		

		b. Does the plan document each jurisdiction’s ability to expand on and improve these existing policies and programs?

		Article 4.3.1 thru Article 4.3.4

Sec. 4 pp. 51-53



		Planning

		Admin

		Financial

		Outreach



		4.3.1 Planning and Regulatory

		4.3.2 Administrative and Technical

		4.3.3 Financial

		4.3.4 Education and Outreach 







		X

		



		C2. Does the plan address each jurisdiction’s participation in the NFIP and continued compliance with NFIP requirements, as appropriate? (Requirement §201.6(c)(3)(ii))



		Article 4.3.5.1

Sec. 4 p. 53

		X

		



		C3. Does the plan include goals to reduce/avoid long-term vulnerabilities to the identified hazards? (Requirement §201.6(c)(3)(i))



		Article 4.1

Sec. 4 p. 48



		X

		



		C4. Does the plan identify and analyze a comprehensive range of specific mitigation actions and projects for each jurisdiction being considered to reduce the effects of hazards, with emphasis on new and existing buildings and infrastructure? (Requirement §201.6(c)(3)(ii))

		a. Does the plan identify and analyze a comprehensive range of specific mitigation actions and projects to reduce the impacts from hazards?

		Article 4.2 and Appendix C

Sec. 4 pp. 48-49; Appx. C pp. 1-5

		X

		



		

		b. Does the plan identify mitigation actions for every hazard posing a threat to each participating jurisdiction?

		Appendix C, which identifies hazard addressed.

Appx. C pp. 1-5

		X

		



		

		c. Do the identified mitigation actions and projects have an emphasis on new and existing buildings and infrastructure?

		Appendix C; note the mitigation descriptions 

Appx. C pp. 1-5

		X

		



		C5. Does the plan contain an action plan that describes how the actions identified will be prioritized (including cost benefit review), implemented, and administered by each jurisdiction? (Requirement §201.6(c)(3)(iv)); (Requirement §201.6(c)(3)(iii))

		a. Does the plan explain how the mitigation actions will be prioritized (including cost benefit review)?

		Article 4.2

Sec. 4 pp. 48-49

		X

		



		

		b. Does the plan identify the position, office, department, or agency responsible for implementing and administering the action, potential funding sources and expected timeframes for completion?

		Appendix C; note columns for ‘timeframe’, ‘potential funding sources’, and ‘lead department’. 

Appx. C pp. 1-5

		X

		



		C6. Does the plan describe a process by which local governments will integrate the requirements of the mitigation plan into other planning mechanisms, such as comprehensive or capital improvement plans, when appropriate? (Requirement §201.6(c)(4)(ii))

		a. Does the plan identify the local planning mechanisms where hazard mitigation information and/or actions may be incorporated?

		Article 4.3.1.4 p. 51, Article 4.4 Plan integration

Sec. 4 p. 56, 

		X

		



		

		b. Does the plan describe each community’s process to integrate the data, information, and hazard mitigation goals and actions into other planning mechanisms?

		Article 4.3.1.4 p. 51, Article 4.4 Plan integration

Sec. 4 p. 56

		X

		











		

		c. The updated plan must explain how the jurisdiction(s) incorporated the mitigation plan, when appropriate, into other planning mechanisms as a demonstration of progress in local hazard mitigation efforts.

		Article 4.4 Plan integration

Sec. 4 p. 56



		X

		



		ELEMENT C: REQUIRED REVISIONS 





		ELEMENT D. PLAN REVIEW, EVALUATION, AND IMPLEMENTATION 

(Applicable to plan updates only)



		D1. Was the plan revised to reflect changes in development? (Requirement §201.6(d)(3))

		Article 5.1 plan update

Sec. 5 p. 57

 

		X

		



		D2. Was the plan revised to reflect progress in local mitigation efforts? (Requirement §201.6(d)(3))

		Article 5.1 plan update

Sec. 5 p.57;

App. D, pp. 1-3

		X

		



		D3. Was the plan revised to reflect changes in priorities? (Requirement §201.6(d)(3))

		Article 5.1 plan update

Sec. 5 p. 57

		X

		



		ELEMENT D: REQUIRED REVISIONS







		ELEMENT E. PLAN ADOPTION



		E1. Does the plan include documentation that the plan has been formally adopted by the governing body of the jurisdiction requesting approval? (Requirement §201.6(c)(5))

		Page 54 Plan Adoption

p. 58





		X

		







		E2. For multi-jurisdictional plans, has each jurisdiction requesting approval of the plan documented formal plan adoption? (Requirement §201.6©(5))

		N/A

		

		



		



		OPTIONAL: HIGH HAZARD POTENTIAL DAM RISKS (Applicable to jurisdictions interested in becoming sub applicants to FEMA’s Rehabilitation of High Hazard Potential Dams (HHPD) Grant Program only)



		HHPD1. Did Element A4 (planning process) describe the incorporation of existing plans, studies, reports, and technical information for high hazard potential dams?

		

		

		



		HHPD2. Did Element B3 (risk assessment) address HHPDs?

		

		

		



		HHPD3. Did Element C3 (mitigation goals) include mitigation goals to reduce long-term vulnerabilities from high hazard potential dams that pose an unacceptable risk to the public?

		

		

		



		HHPD4. Did Element C4-C5 (mitigation actions) address HHPDs prioritize mitigation actions to reduce vulnerabilities from high hazard potential dams that pose an unacceptable risk to the public?

		

		

		



		REQUIRED REVISIONS





		ELEMENT F. ADDITIONAL STATE REQUIREMENTS 

(Optional for State Reviewers only; not to be completed by FEMA)



		F1. 

		

		

		



		F2. 

		

		

		



		ELEMENT F: REQUIRED REVISIONS
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SECTION 2:

PLAN ASSESSMENT 

A. Plan Strengths and Opportunities for Improvement

This section provides a discussion of the strengths of the plan document and identifies areas where these could be improved beyond minimum requirements.



[bookmark: _Hlk115260457]Element A: Planning Process

[bookmark: _Hlk115260869]Plan Strengths

· Table 2, Document Review List, is a great way to keep track of all the studies, plans, and reports. It also tracks what information was considered for the hazard mitigation plan. 



Plan Improvements 

· In future planning, consider making the images for the documentation in Appendix B (news announcement, Twitter, Facebook, and webpages) larger; this will make the documentation easier for readers to understand.

· [bookmark: _Hlk115261310]The plan states that the responses for the survey were considered and added into mitigation strategies and strategy description. However, it does not show the results. Add the results so residents can see where the most concern and the priority are. 



Element B: Hazard Identification and Risk Assessment

[bookmark: _Hlk115261031]Plan Strengths:

· The GIS hazard exposure maps were done well. They clearly show the information for each hazard. Noting the potential exposure levels is a great way for people to gain a visual understanding of each hazard.

· The Hazard Identification and Risk Assessment section is uniform, and each hazard follows the same outline. This helps people who want to find specific information quickly. 

· Including a section in each hazard profile that describes the impact of climate change on the hazard is an informative aspect of this plan.



Plan Improvements: 

· In future planning, consider incorporating sea level rise (where applicable) as a component of the Climate Change impacts noted in each of the hazard profiles. Please note that coastal California is already experiencing sea level rise, as indicated in Section 2 of the Rising Seas in California Report, including in the Bay Area, as indicated in Chapter 2 of the Sea Level Rise Vulnerability and Consequences Assessment. 

· The plan sufficiently addresses vulnerabilities to hazards in terms of the impacts to the district’s critical infrastructure. In future plan updates consider also including any vulnerabilities that these hazards may pose to riders or personnel in the BART system, similar to the language included in the extreme heat hazard section.

· [bookmark: _Hlk115261372]The planning area uses a private insurance instead of the NFIP. As such, it could help to state if any structures have been repeatedly damaged by floods. Since it is a different insurance than the NFIP, in plan updates please share more detail about the insurance program. 







Element C: Mitigation Strategy

[bookmark: _Hlk115261110]Plan Improvements 

· The mitigation actions are well thought out and detailed. This is a great way for people to clearly understand each action and which ones are a high priority.

· The plan notes many policies, plans, resources, and authorities to help mitigate hazards.



Plan Improvements 

· In future planning, consider including additional information that will make clear how a mitigation action will address the vulnerabilities identified in the risk assessment.





Element D: Plan Update, Evaluation, and Implementation (Plan Updates Only)

[bookmark: _Hlk115261211]Plan Strengths:

· The plan clearly notes all changes and progress that have happened since the last update. 



Plan Improvements: 

· In future planning, please consider adding more information about the new developments in the BART system. The plan states that these changes in development increase vulnerability, which is a great first step. In the next plan update, please note if any action was taken to help reduce or eliminate the hazard risks.










B. Resources for Implementing and Updating Your Approved Plan 

This resource section is organized into three categories: 



1) Guidance and Resources

2) Training Topics and Courses

3) Funding Sources



Guidance and Resources



Local Mitigation Planning Handbook

https://www.fema.gov/media-library/assets/documents/31598 

Beyond the Basics 

http://mitigationguide.org/ 

Mitigation Ideas

https://www.fema.gov/media-library/assets/documents/30627

Plan Integration: Linking Local Planning Efforts 

https://www.fema.gov/media-library/assets/documents/108893 

Integrating Disaster Data into Hazard Mitigation Planning

	https://www.fema.gov/media-library/assets/documents/103486 

Integrating Historic Property and Cultural Resource Considerations into Hazard Mitigation Planning 

	https://www.fema.gov/ar/media-library/assets/documents/4317 

Community Rating System User Manual 

	https://www.fema.gov/media-library/assets/documents/8768 

U.S. Climate Resilient Toolkit

	https://toolkit.climate.gov/ 

2014 National Climate Assessment 

	http://nca2014.globalchange.gov/ 

Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation

http://ipcc-wg2.gov/SREX/images/uploads/SREX-All_FINAL.pdf

FY15 Hazard Mitigation Assistance Unified Guidance 

https://www.fema.gov/media-library/assets/documents/103279 

Climate Resilient Mitigation Activities for Hazard Mitigation Assistance 

	https://www.fema.gov/media-library/assets/documents/110202 



Training 

More information at https://training.fema.gov/emi.aspx or through your State Training Officer



Mitigation Planning

	IS-318 Mitigation Planning for Local and Tribal Communities 

		https://training.fema.gov/is/courseoverview.aspx?code=is-318 

	IS-393 Introduction to Hazard Mitigation

		https://training.fema.gov/is/courseoverview.aspx?code=is-393.a 

G-318 Preparing and Reviewing Local Plans

	G-393 Mitigation for Emergency Managers 

Hazard Mitigation Assistance (HMA) Grant Programs 

	IS-212.b Introduction to Unified HMA 

		http://www.training.fema.gov/is/courseoverview.aspx?code=IS-212.b 

IS-277 Benefit Cost Analysis Entry Level 

	http://www.training.fema.gov/is/courseoverview.aspx?code=IS-277

E-212 HMA: Developing Quality Application Elements 

E-213 HMA: Application Review and Evaluation 

E-214 HMA: Project Implementation and Programmatic Closeout

E-276 Benefit-Cost Analysis Entry Level 

GIS and Hazus-MH

	IS-922 Application of GIS for Emergency Management 

		http://www.training.fema.gov/is/courseoverview.aspx?code=IS-922 

E-190 ArcGIS for Emergency Managers

	E-296 Application of Hazus-MH for Risk Assessment 

	E-313 Basic Hazus-MH

Floodplain Management 

E-273 Managing Floodplain Development through the NFIP

E-278 National Flood Insurance Program/ Community Rating System



Potential Funding Sources



Hazard Mitigation Grant Program

	POC: FEMA Region IX and State Hazard Mitigation Officer 

	Website: https://www.fema.gov/hazard-mitigation-grant-program 

Pre-Disaster Mitigation Grant Program

	POC: FEMA Region IX and State Hazard Mitigation Officer 

	Website: https://www.fema.gov/pre-disaster-mitigation-grant-program 

Flood Mitigation Assistance Grant Program

	POC: FEMA Region IX and State Hazard Mitigation Officer 

	Website: https://www.fema.gov/flood-mitigation-assistance-grant-program 

Emergency Management Performance Grant Program 

	POC: FEMA Region IX

	Website: https://www.fema.gov/emergency-management-performance-grant-program 





SECTION 3:

MULTI-JURISDICTIONAL SUMMARY SHEET 



INSTRUCTIONS:  For multi-jurisdictional plans, this summary sheet must be completed by listing each participating jurisdiction that is eligible to adopt the plan. 



		MULTI-JURISDICTION SUMMARY SHEET



		#

		Jurisdiction Name

		Jurisdiction Type 

		Eligible to Adopt the Plan?

		Plan POC

		Email



		1

		San Francisco Bay Area Rapid Transit District (BART) 

		Special District 

		Yes

		Norman Wong

		nwong@bart.gov



		2
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		15
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		HAZARD IDENTIFICATION AND RISK ASSESSMENT MATRIX

		



		Hazard

		Requirement Met? (Y/N) 



		

		Type

		Location

		Extent

		Previous Occurrences

		Probability

		Impacts

		Vulnerability

		Mitigation Action



		Earthquake

Considered a main hazard

		3.2 Type p.14

		3.2 Location p.14; Maps p.17-19

		3.2 Extent p.14;

		3.2.2 Historical Events, p.20

		3.2 Probability p.15; 



Figure 2 Seismic Hazard (map), p.18

		3.2.1 Potential Impacts, p.15; 

		3.2.1 Potential Impacts, p.15;



3.1 Hazard Assessment, problem statement p.13 last paragraph; 

		Appendix C, Nos. 1, 3-10, 17-18, 22, 26, 34



		Tsunami

		3.3 Type p.20

		3.3 Location p.21; 



Figure 4, Tsunami Inundation Areas p.23

		3.3 Extent & Probability p.21



Figure 4, Tsunami Inundation Areas p.23

		3.3.2 Historical Events p.22



		3.3 Extent & Probability p.21

		3.3.1 Potential Impacts p.21





		3.3.1 Potential Impacts p.21





		Appendix C, Nos. 1, 4, 7-9, 12, 14, 17-18, 22, 24, 26, 30, 34, 



		Landslides

		3.4 Type p.24

		3.4 Location p.24; 



Figures 5 & 6: Landslide Potential, p.26-27

		3.4 Extent p.24

		3.4.2 Historical Events, p.25

		3.4 Probability p.24

		3.4.1 Potential Impacts, p.25

		3.4.1 Potential Impacts, p.25



Says 15 critical assets are within the weather induced area, do they need to list specifics?

		Appendix C, Nos. 1, 3-5, 7-10, 17-19, 24, 26, 34, 



		Flooding

Considered a main hazard

		3.5 Type p.28

		3.5 Location & Extent p.28; 



Figure 7: Flood Hazard Zones, p.30

		3.5 Location & Extent p.28; 



Figure 7: Flood Hazard Zones, p.30

		3.5.2 Historical Events, p.29





		3.5 Probability p.28





		3.5.1 Potential Impacts, p.28

		3.5.1 Potential Impacts, p.28





		Appendix C, Nos. 1, 4, 7-9, 12, 14, 17-18, 20, 22, 24, 26, 29-30, 34-36



		Sea Level Rise

		3.6 Type, p.31

		3.6 Location & Extent, p.31



Figure 4: Sea Level Rise Inundation, p.33

		3.6 Location & Extent, p.31; 



Table 3: Matrix of Sea Level Rise & Extreme Tide Level, p.32



Figure 4: Sea Level Rise Inundation, p.33

		3.6.2 Historical Events, p.32





		3.6 Probability, p.31





		3.6.1 Potential Impacts, p.31;



Figure 4: Sea Level Rise Inundation, p.33

		3.6.1 Potential Impacts, p.31

		Appendix C, Nos. 12, 14, 24, 29, 34-35, 



		Fire

Considered a main hazard

		3.7 Type, p.34

		Figure 9: Fire Severity Risk Areas, p.37

		3.7 Extent, p.34



Figure 9: Fire Severity Risk Areas, p.37

		3.7.2 Historic Events, p.35



Figure 10, Historic Wildfire Perimeters, p.38

		3.7 Probability, p.34



Figure 9: Fire Severity Risk Areas, p.37

		3.7.1 Potential Impacts, p.34



Figure 9: Fire Severity Risk Areas, p.37

		3.7.1 Potential Impacts, p.34



3.1 Hazard Assessment, problem statement p.13 last paragraph

		Appendix C, Nos. 1-2, 4, 7-9, 11, 13, 15-18, 21-24, 26, 34, 



		Drought

		3.8 Type, p.39

		3.8 Location, p.39



Figure 11: Drought Severity (as of 2021), p.41

		3.8 Extent, p.39



3.8.2 Historic Events, p.40



Figure 11: Drought Severity (as of 2021), p.41

		3.8.2 Historic Events, p.40



		3.8 Probability, p.39





		3.8.1 Potential Impacts, p.39



3.8.2 Historic Events, p.40

		3.8.1 Potential Impacts, p.39



3.8.2 Historic Events, p.40

		Appendix C, Nos. 23-24, 26, 32-34, 37



		Extreme Heat

		3.9 Type, p.41

		3.9 Location, p.41



3.9.1 Potential Impacts, p.42

		3.9 Extent, p.42, cites Weather.gov, links to “Heat Watch vs. Warning” at bottom of page

		3.9.2 Historical Events, p.43





		3.9 Probability, p.42





		3.9.1 Potential Impacts, p.42

		3.9.1 Potential Impacts, p.42

		Appendix C, Nos. 1, 4, 7-9, 17-18, 24, 26, 31, 34, 38



		Other Hazards:

Epidemics, Pandemics, Vector-borne Diseases; Terrorism & Domestic Violent Extremism; Severe Storms

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		





SECTION 4:

HAZARD IDENTIFICATION AND RISK ASSESSMENT MATRIX (OPTIONAL)



INSTRUCTIONS:  This matrix can be used by the plan reviewer to help identify if all of the components of Element B have been met. List out natural hazard names that are identified in the plan in the column labeled “Hazards” and put a “Y” or “N” for each component of Element B. 
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Resolution No. 5537

The foregoing Resolution was made at the motion of

Director Dufty and seconded by

Director Li and adopted by

the following votes of the Board:

AYES: 6 - Directors Ames, Dufty, Li, McPartland, Raburn, and

Saltzman

NOES: 0

ABSENT: 3 - Directors Allen, Foley, and Simon

ABSTAIN: O

I do certify that the foregoing Resolution was duly and
regularly introduced, passed, and adopted by the Board of
Directors of the San Francisco Bay Area Rapid Transit District
at a regular meeting held on the 172 day of November 2022.

AT

Rebecca Saltzman, President

Apri¥ B. A. Quintanilla
District Secretary
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BEFORE THE BOARD OF DIRECTORS OF THE
SAN FRANCISCO BAY AREA RAPID TRANSIT DISTRICT

In the Matter of Adopting
the 2022 BART Local Hazard
Mitigation Plan
Resolution No. 5537

WHEREAS, the San Francisco Bay Area region is subject to various earthquake-related hazards
such as ground shaking, liquefaction, landslides, fault surface rupture, and tsunami; and

WHEREAS, the San Francisco Bay Area region is subject to various weather-related hazards
such as wildfires, extreme heat, drought, floods, and landslides; and

WHEREAS, the San Francisco Bay Area Rapid Transit District (hereafter referred to as the
District) seeks to maintain and enhance a disaster-resistant District and region by reducing the
potential loss of life, property damage, and environmental degradation from natural disasters,
while supporting economic recovery from those disasters; and

WHEREAS, the District is committed to increasing the disaster resistance of the infrastructure,
health, housing, economy, government services, education, environment, and land use systems
within the District; and

WHEREAS, the federal Disaster Mitigation Act of 2000 requires cities, counties, and special
districts to have an adopted local hazard mitigation plan in order to be eligible to receive disaster
mitigation funding from the Federal Emergency Management Agency (FEMA); and

NOW, THEREFORE, BE IT RESOLVED that the Board of Directors of the San Francisco
Bay Area Rapid Transit District adopts and accepts the 2022 BART Local Hazard Mitigation
Plan as its Local Hazard Mitigation Plan.

BE IT FURTHER RESOLVED that the District commits to continuing to take those actions
and to initiating further actions, as deemed appropriate, and as set forth in the BART Local
Hazard Mitigation Plan.

Adopted by the Board of Directors
of the San Francisco Bay Area Rapid Transit District
November 17, 2022

ATTEST: %/
April’Quint{milla Rebecca Saltzman
District Secretary President

ORIGINAL

Adopted: November 17, 2022 W Wq W

April B. A. Qumtamlla District Secretary
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U.5. Department of Homeland Security
FEMA Region 9

1111 Broadway, Suite 1200

Oakland, CA 94607-40352

FEMA

M‘

g

AN S

December 20, 2022

Normman Wong

Principal Engineer

San Francisco Bay Area Rapid Transit District
2150 Webster Street St

Oakland, CA 94612

Dear Norman Wong:

The San Francisco Bay Area Rapid Transit District Local Hazard Mitigation Plan 2022 was
officially adopted by the San Francisco Bay Area Rapid Transit District on November 17, 2022
and submuitted for review and approval to the Federal Emergency Management Agency (FEMA).
The review 1s complete, and FEMA finds the plan to be i conformance with the Code of Federal
Regulations, Title 44, Part 201, Section 6 (44 CF.R. 201.6).

This plan approval ensures the San Francisco Bay Area Rapid Transit District’s continued
eligibility for funding under FEMA’s Hazard Mitigation Assistance programs, including the
Hazard Mitigation Grant Program (HMGP) and the Building Resilient Infrastructure and
Communities program (BRIC). All requests for funding are evaluated individually according to
eligibility and other program requirements.

FEMA’s approval 1s for a period of five years, effective starting the date of this letter. Prior to
December 20, 2027, the San Francisco Bay Area Rapid Transit District must review, revise, and
submit their plan to FEMA for approval to maintain eligibility for grant funding. The enclosed
plan review tool provides additional recommendations to incorporate into future plan updates.

If you have any questions regarding the planning or review processes, please contact the FEMA
Region 9 Hazard Mitigation Planning Team at fema-r9-mitigation-planming@fema.dhs.gov.

Sincerely,
Digitally signed by

M, ROBERT P MCCORD
Date: 2022.12.20

14:29:50 -08'00"
Jfor Kathryn Lipieck:
Director, Mitigation Division
FEMA Region 9

Enclosure (1)
San Francisco Bay Area Rapid Transit District Plan Review Tool, dated 12-20-2022

www fema. gov



San Francisco Bay Area Rapid Transit District Local Hazard Mitigation Plan 2022 Approval
December 20, 2022
Page 2 of 2

cc: Alison Kearns, Planning & Implementation Branch Chief, FEMA Region 9
Jenmfer Hogan, State Hazard Mitigation Officer, California Governor’s Office of
Emergency Services
Victoria LaMar-Haas, Hazard Mitigation Planning Chief, Califormia Governor’s Office of
Emergency Services

www fema.gov
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