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Executive Summary

The East Bay Regional Park District (EBRPD or Park District) prepared this Local Hazard Mitigation Plan
(LHMP) Update to the 2017 EBRPD LHMP to guide hazard mitigation planning to better protect the people
and property of the EBRPD from the effects of natural disasters and hazard events. This LHMP Update
demonstrates the Park District’s commitment to reducing risks from hazards and serves as a tool to help
decision makers direct mitigation activities and resources. This LHMP Update was also developed so that
the EBRPD can maintain eligibility for certain federal disaster assistance, specifically, the Federal
Emergency Management Agency’s (FEMA) Hazard Mitigation Grant Program (HMGP), Building
Resilient Infrastructure and Communities (BRIC) Program, and the Flood Mitigation Assistance (FMA)
Program.

Each year in the United States, natural disasters take the lives of hundreds of people and injure thousands
more. Nationwide, taxpayers pay billions of dollars annually to help communities, organizations,
businesses, and individuals recover from disasters. These monies only partially reflect the true cost of
disasters, because additional expenses to insurance companies and nongovernmental organizations are not
reimbursed by tax dollars. Many natural disasters are predictable, and much of the damage caused by these
events can be alleviated or even eliminated. The purpose of hazard mitigation is to reduce or eliminate long-
term risk to people and property from hazards

LHMP Plan Development Process

Hazard mitigation planning is the process through which hazards that threaten communities are identified,
likely impacts determined, mitigation goals set, and appropriate mitigation strategies determined,
prioritized, and implemented. This LHMP Update documents the 2022 hazard mitigation planning process
and identifies relevant hazards, vulnerabilities and mitigation strategies the EBRPD will use to decrease
vulnerability and increase resiliency and sustainability in the Park District.

This LHMP Update was prepared pursuant to the requirements of the Disaster Mitigation Act of 2000
(Public Law 106-390) and the implementing regulations set forth by the Interim Final Rule published in the
Federal Register on February 26, 2002, (44 CFR §201.6) and finalized on October 31, 2007. The Park
District followed a planning process prescribed by FEMA as detailed in Table ES-1.

Table ES-1 Local Hazard Mitigation Planning Process

DMA Process Modified CRS Process

201.6(c)(1) 1) Organize the Planning Effort

201.6(b)(1) 2) Involve the Public

201.6(b)(2) and (3) 3) Coordinate with Other Departments and Agencies
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DMA Process Modified CRS Process

201.6(c)(2)() 4) Identify the Hazards

201.6(c)(2)(ii) 5) Assess the Risks

201.6(c)(3)() 6) Set Goals

201.6(c)(3) (1) 7) Review Possible Activities

201.6(c)(3)(iii) 8) Draft an Action Plan

201.6(c)(5) 9) Adopt the Plan

201.6(c)(4) 10) Implement, Evaluate, and Revise the Plan

The planning process began with the organizational phase to establish the hazard mitigation planning
committee (HMPC), comprised of key EBRPD representatives, and other local and regional stakeholders;
to involve the public; and to coordinate with other departments and agencies. A detailed risk assessment
was then conducted followed by the development of a focused mitigation strategy for the EBRPD. Once
approved by Cal OES and FEMA, this LHMP Update will be adopted and implemented by the Park District
over the next five years.

This is a single jurisdictional plan with the EBRPD the sole jurisdiction seeking approval of the 2022 LHMP
Update by FEMA.

Risk Assessment

A risk assessment was conducted that identified and profiled hazards that pose a risk to the EBRPD,
assessed the vulnerability of the Park District to these hazards, and examined the existing capabilities to
mitigate them.

The EBRPD is vulnerable to numerous hazards that are identified, profiled, and analyzed in this LHMP
Update. Wildfires, floods, earthquakes, drought, dam failure, and other severe weather events are among
the hazards that can have a significant impact on the Park District. Table ES-2 details the hazards identified
for this LHMP Update.
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Table ES-2 EBRPD Hazard Identification Assessment

Likelihood of Climate

Geographic Future Magnitude/ Change
Hazard Extent Occurrences Severity Significance Influence
Climate Change Extensive Likely Limited High -
Coastal Flooding and Sea Level Rise Limited Likely Limited Medium High
Dam Failure Significant Unlikely Critical High Medium
Drought & Water Shortage (with tree ~ Extensive Likely Critical Medium High
mortality)
Earthquakes (and earthquake Extensive Occasional Catastrophic  High Low
liquefaction)
Flood: 1%/0.2% annual chance Limited Occasional/ Limited Medium High

Unlikely

Flood: Localized/Stormwater Flooding ~ Significant ~ Highly Likely Limited Medium Medium
Landslide, Mudslide, Debris Flow Significant ~ Highly Likely Limited Medium Medium
Levee Failure Limited Occasional Limited Medium Medium
Pandemic Extensive Occasional Critical Medium Low
Severe Weather: Extreme Heat Extensive Highly Likely Limited Medium High
Severe Weather: Heavy Rain and Extensive Highly Likely Limited Medium High
Storms
Severe Weather: High Winds and Extensive Highly Likely Limited Medium Medium
Tornadoes
Tsunami Limited Occasional Limited Low Medium
Wildfire (with smoke/ air quality) Extensive Highly Likely Catastrophic  High High
Geographic Extent Magnitude/Severity

Limited: Iess than 10% of planning
area

Significant: 10-50% of planning area
Extensive: 50-100% of planning area
Likelihood of Future
Occurrences

Highly Likely: Near 100% chance of
occurrence in next year, or happens
every year.

Likely: Between 10 and 100% chance
of occurrence in next year, or has a
recurrence interval of 10 years or less.
Occasional: Between 1 and 10%
chance of occurrence in the next year,
or has a recurrence interval of 11 to 100
years.

Unlikely: Less than 1% chance of
occurrence in next 100 years, or has a
recurrence interval of greater than every
100 years.

Catastrophic: More than 50 percent of property severely damaged,;
shutdown of facilities for mote than 30 days; and/ot multiple deaths
Critical: 25-50 percent of property severely damaged; shutdown of facilities
for at least two weeks; and/or injuries and/or illnesses result in permanent
disability

Limited: 10-25 percent of property severely damaged; shutdown of facilities
for more than a week; and/or injuries/illnesses treatable do not result in
permanent disability

Negligible: Less than 10 percent of property severely damaged, shutdown
of facilities and services for less than 24 hours; and/or injuries/illnesses
treatable with first aid

Significance

Low: Minimal potential impact

Medium: Moderate potential impact

High: Widespread potential impact

Climate Change Influence

Low: Minimal potential impact

Medium: Moderate potential impact

High: Widespread potential impact
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Mitigation Strategy

Based on the results of the risk assessment, the mitigation strategy was updated to reduce the EBRPD’s risk
and vulnerability to hazards. The resulting Mitigation Strategy is comprised of an LHMP mission
statement, goals and objectives, and a mitigation action plan which includes a series of mitigation actions,
projects, and implementation measures.

Mission Statement:

This Local Hazard Mitigation Plan assesses natural hazards of concern to the EBRPD,
Including consideration of climate change effects on hazards; evaluates risk to life
safety, public health, property, and the environment; and evaluates mitigation
measures to reduce risks and vulnerabilities, minimize losses, and increase EBRPD
resilience and sustainability.

Goal 1: Reduce Threats to Life Safety for Visitors, Staff and Residents Adjacent to the Park
District’s Parks

Goal 2: Reduce Damage to the Park District’s Lands and Facilities, Critical Infrastructure,
and Adjacent Areas from Future Natural Hazard Events

Goal 3: Protect Environmentally Important Lands and Facilities and Sites with
Historical/Cultural Significance and to Ensure the Long-Term Viability of Important Natural
Resources

Goal 4: Enhance Emergency Planning, Disaster Response and Post-Disaster Recovery
Efforts to Increase Park District Capabilities and Leverage Interagency and Public-Private
Coordination and Resources to be Prepared for, Respond to, and Recover from Future
Natural Hazard Events

Goal 5: Increase Education, Awareness and Understanding of Natural Hazards and
Mitigation

It should be noted that many of the original actions from the 2017 LHMP were determined to be more of
an overarching mitigation policy or objective to the mitigation strategy development process and not an
implementable action. Many of these “actions” are carried out as a common business practice of the Park
District. As such, given the value of these to guide mitigation in the Park District, 21 of the 45 actions from
2017 have become objectives for this 2022 LHMP Update. Based on the risk assessment review and goal
setting process, the HMPC identified an overarching mission statement and the following goals and
objectives (Table ES-3), which provide the direction for reducing future hazard-related losses within the
EBRPD Planning Area.
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Table ES-3 East Bay Regional Park District LHMP Update: 2022 Mitigation Objectives

Mitigation Strategy Objectives

Goals
Addressed

disaster and include mitigation measures in addition to repairs

Retrofit or replace facilities, with a high vulnerability, with new current-code facilities or relocate them | 1,2

out of high hazard areas to protect lives, reduce damage, loss of function, economic loss, and

disruptions in future natural hazard events

Locate new facilities outside of high hazard areas whenever possible and design them to minimize risk | 1,2

and vulnerability from future natural hazard events

Minimize threats to important lands, resources, facilities, and sites from future natural hazard events 3

Manage, maintain and restore patk lands so that they retain their important scenic, natural and cultural |3

values.

Maintain, acquire and preserve significant biologic, geologic, scenic and historic resources within 3

Alameda and Contra Costa counties.

Enhance collaboration and coordination between the Park District, local governments, utilities, 1,2,3,4
businesses and citizens to prepare for, respond to, and recover from future natural hazard events

Enhance emergency planning to facilitate effective preparedness, response and rapid recovery from 1,2,3,4
future natural hazard events

Develop robust disaster response and evacuation plans for Park District staff, workers, and visitors and |1, 2, 3, 4
conduct frequent practice drills using hazard and risk information in the mitigation plan

Systematically track natural hazard events that result in damage to Park District facilities to help target 1,2,3,4,5
mitigation actions

Enhance and complete the Park District's inventory of facilities, resources, and sites to more accurately |2, 3
evaluate risks from natural hazards

Implement education and outreach efforts to increase awareness of natural hazards throughout the 1,2,5
Park District, including those that pose substantial life safety risk, to Park District staff, visitors and

communities served by the Park District

Increase awareness and understanding of natural hazards by creating, maintaining, and publicizing a 1,2,3,5
natural hazards page on the Park District's website with links to more information

about natural hazards and mitigation activities to reduce risks from natural hazards

Keep the Park District's LHMP on the website and encourage comments from stakeholders for the 1,2,5
periodic review and update of the mitigation plan

Continue outreach and education programs through the Hills Emergency Forum, the Fire Wise 1,2,3,5
Program, Local Fire Safe Councils and other organizations

Integrate and implement the findings and mitigation actions in the mitigation plan into ongoing 1,2,3,4,5
programs, plans and practices for the Park District

Continue to refine the Park District's mitigation strategies to maximize risk reduction, while minimizing | 1, 2, 3, 4, 5
possible impacts on the natural environment

Pursue mitigation grants from FEMA's pre- and post-disaster programs, CAL FIRE, US Forest Service, | 1,2, 3,4, 5
California Fire Safe Council, and from other grant sources

Pursue FEMA Public Assistance grants if Park District facilities suffer damage in a FEMA declared 2,3

Mitigation actions and projects to support these goals and objectives are shown in Table ES-4.
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Table ES-4 EBRPDs Mitigation Actions

Action Title

Multi-Hazard Actions

New Action/ 2017 Address Current
Development

Action

Address Future
Development

Mitigation Category

EBRPD priority hazards including the role of effective mitigation
on Park District lands

Climate Change Actions

Action 6.
greenhouse gas reduction projects and implementation of Green
Fleet Management Plan

Action 7. Implementation of Hayward shoreline projects to
address climate change, coastal flooding, sea level rise

Drought and Water Shortage Actions

Action 8. Water supply/source redundancy, storage, and
reliability projects

Earthquake Actions

Action 9. Conduct seismic evaluation of vulnerable structures
and structural retrofits of EBRPD facilities and infrastructure

New Action

Climate Change, Coastal Flooding and Sea Level Rise, and Levee Failure Actions

New Action

New Action

2017 Action

Action 1. Ingress/egress improvements New Action X X Property Protection
Emergency Services

Action 2. Upgrade and replace the Channel 3 (Fire and Park  [New Action X X Emergency Services

Operations) base station radio receivers and/or transmitters.

Action 3. Backup power supply for critical facilities and New Action X X Property Protection

infrastructure: Generator/solar/battety projects Emergency Services

Action 4. Park District wide Vegetation Map and Landscape [New Action X X Prevention

Database project - conduct mapping of all areas and implement Natural Resource Protection

resulting projects

Action 5. Enhance public education and awareness of 2017 Action X X Public Information

Prevention
Property Protection

Prevention

Property Protection
Structural Projects

Natural Resource Protection

Prevention
Property Protection
Natural Resource Protection

Property Protection

Structural Projects

Implementation of “green” projects, including
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Action Title

New Action/ 2017 |Address Current

Action

Address Future

Development

Development

Mitigation Category

and shaded fuel breaks

Action 10.  Implementation of the Lake Temescal Dam New Action X X Property Protection
Restoration Plan Structural Projects

Natural Resource Protection
Action 11.  Flood and Storm Mitigation Inland Areas 2017 Action X X Property Protection

Structural Projects

Natural Resource Protection
Action 12.  Drainage System Improvements and Culvert 2017 Action X X Property Protection
Replacement Action Structural Projects

Natural Resource Protection
Action 13.  Implement the vegetation management/fuel 2017 Action X X Prevention
reduction projects from the Wildfire Hazard Reduction and Property Protection
Resource Management Plan Natural Resource Protection
Action 14.  Continued implementation of the EBRPD Tree 2017 Action X X Prevention
Die-Back and Hazardous Trees Abatement Plans and Programs Property Protection

Natural Resource Protection
Action 15.  Defensible space and ignition resistant construction |2017 Action X X Prevention
projects Property Protection

Natural Resource Protection
Action 16.  Continued update and implementation of grazing |[New Action X X Prevention
program and grazing plan Property Protection

Natural Resource Protection
Action 17.  Planting of more native and fire tolerant vegetation [New Action X X Prevention

Property Protection
Natural Resource Protection
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Acronym ‘ Definition

AB Assembly Bill

AFO Assistant Finance Officer
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Chapter 1 Introduction

1.1 Purpose

The East Bay Regional Park District (EBRPD or Park District) prepared this Local Hazard Mitigation Plan
(LHMP) Update to the 2017 EBRPD LHMP to guide hazard mitigation planning to better protect the people
and property of the EBRPD from the effects of natural disasters and hazard events. This LHMP Update
demonstrates the EBRPD’s commitment to reducing risks from hazards and serves as a tool to help decision
makers direct mitigation activities and resources. This LHMP Update was also developed so that the
EBRPD can maintain eligibility for certain federal disaster assistance, specifically, the Federal Emergency
Management Agency’s (FEMA) Hazard Mitigation Grant Program (HMGP), Building Resilient
Infrastructure and Communities (BRIC) program, and the Flood Mitigation Assistance (FMA) program.

1.2 Background and Scope

Each year in the United States, natural disasters take the lives of hundreds of people and injure thousands
more. Nationwide, taxpayers pay billions of dollars annually to help communities, organizations,
businesses, and individuals recover from disasters. These monies only partially reflect the true cost of
disasters, because additional expenses to insurance companies and nongovernmental organizations are not
reimbursed by tax dollars. Many natural disasters are predictable, and much of the damage caused by these
events can be reduced or even eliminated.

Hazard mitigation is defined by FEMA as “any sustained action taken to reduce or eliminate long-term risk
to human life and property from a hazard event.” The results of a three-year, congressionally mandated
independent study to assess future savings from mitigation activities provides evidence that mitigation
activities are highly cost-effective. On average, each dollar spent on mitigation saves society an average
of $6 in avoided future losses in addition to saving lives and preventing injuries (National Institute of
Building Science Multi-Hazard Mitigation Council 2019 Interim Report).

Hazard mitigation planning is the process through which hazards that threaten communities are identified,
likely impacts determined, mitigation goals set, and appropriate mitigation strategies determined,
prioritized, and implemented. This LHMP Update documents the EBRPD’s hazard mitigation planning
process and identifies relevant hazards, vulnerabilities, and mitigation strategies the EBRPD will use to
decrease vulnerability and increase resiliency and sustainability in the Park District.

The EBRPD LHMP Update is a single jurisdictional plan that geographically covers the entire area within
the Park District’s boundaries. This Plan was prepared pursuant to the requirements of the Disaster
Mitigation Act of 2000 (Public Law 106-390) and the implementing regulations set forth by the Interim
Final Rule published in the Federal Register on February 26, 2002, (44 CFR §201.6) and finalized on
October 31, 2007. (Hereafter, these requirements and regulations will be referred to collectively as the
Disaster Mitigation Act (DMA) or DMA 2000.) This planning effort also follows FEMA’s most current
effective Plan Preparation and Review Guidance. While DMA 2000 emphasized the need for mitigation
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plans and more coordinated mitigation planning and implementation efforts, the regulations established the
requirements that local hazard mitigation plans must meet in order for a local jurisdiction to be eligible for
certain federal disaster assistance and hazard mitigation funding under the Robert T. Stafford Disaster
Relief and Emergency Act (Public Law 93-288). Because the Park District is subject to many kinds of
hazards, access to these programs is vital.

Information in this LHMP Update will be used to help guide and coordinate mitigation activities and
decisions for local land use policy in the future. Proactive mitigation planning will help reduce the cost of
disaster response and recovery to communities and their residents by protecting public health and safety
and critical community facilities; reducing liability exposure; and minimizing overall community impacts
and disruptions. EBRPD has been affected by hazards in the past and is thus committed to reducing future
impacts from hazard events and maintaining eligibility for mitigation-related federal funding.

1.3 EBRPD Profile

The EBRPD owns and manages regional parks and open spaces in Alameda and Contra Costa counties, a
1,400 square mile area that is home to 2.6 million people and forms the eastern shoreline of San Francisco
Bay. The Park District owns and operates 73 parks spanning across 125,000 acres; 1,250 miles of trails; 55
miles of shoreline These parks and regional trails are shown in Figure 1-1.
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Figure 1-1 EBRPD
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The EBRPD 2022 Adopted Operating Budget noted that the Park District operates recreation areas,
wildernesses, shorelines, preserves, land banks and 31 regional, inter-park trails. The EBRPD’s parks
receive over 25 million visits each year. Park District facilities include:

Over 1,330 miles of trails within the parklands
8 freshwater lakes

3 swim lagoons

Operates 3 State Parks

2 San Francisco Bayshore beaches

3 swimming pools

40 lake fishing docks

3 Bay fishing piers

225 family campsites

5 cabins

42 youth camping areas

24 backpacking camps

7 equestrian centers

2 golf courses

1 disc-golf course

137 group picnic sites subject to reservation
10 interpretive and education centers

10 children’s playgrounds

1 adult exercise location

2 mobile education centers

1 mobile education exhibit

17 wedding, meeting, and banquet facilities

VVVVVVVVVVVVVVVVVYYYYY

The 2013 EBRPD Master Plan noted that the jurisdiction of the EBRPD includes all of Alameda and Contra
Costa counties. The Park District is the primary provider of regional park facilities and activities for this
two county area. A publicly elected Board of Directors governs the District. These Board members are
elected from seven wards within the jurisdiction of EBRPD.

The Park District was formed under the California Public Resources Code (Article 2, 5500 series), which
states that the Park District has the power to:

“..acquire land...to plan...develop...and operate a system of public parks,
playgrounds, golf courses, beaches, trails, natural areas, ecological and open space
preserves, parkways, scenic drives, boulevards and other facilities for public
recreation, for the use and enjoyment of all the inhabitants of the District...to conduct
programs and classes in outdoor science education and conservation education...to
employ a police force...prevent and suppress fires...and to do all other things
necessary or convenient to carry out the purposes of the District.”

Awareness of this broad mandate is essential to understanding the Park District’s complex responsibilities
to its constituents.

The 2017 EBRPD Economic Analysis Report noted that parks, trails, recreational facilities, and open space
in the East Bay are well-integrated into the urban environment and community infrastructure. The Park
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District provides a great range of recreational activities and educational programming. The EBRPD is the
largest regional park district in the nation. The Trust for Public Land ranked Oakland as the #1 high-density
U.S. city for parkland acres per resident in 2014.

1.3.1. History

The first regional parks in the East Bay were established on watershed land purchased from the East Bay
Municipal Utility District (EBMUD). In 1928, EBMUD declared surplus some 10,000 acres of land in the
East Bay hills. This announcement provided the impetus for a concerted effort by East Bay community
leaders, who advocated opening these lands to the public as regional parklands. A vigorous lobbying effort
culminated in the passage in 1933 of AB 1114, which authorized establishment of a regional park district
and a board to govern it.

Then in 1934, during the depths of the Great Depression, a ballot measure to establish the EBRPD and a
tax for its operation was placed on the ballot in seven cities—Alameda, Albany, Berkeley, Emeryville,
Oakland, Piedmont and San Leandro. It passed by a resounding 71 percent and the first regional park
agency in the nation was created. The Hayward area joined the Park District in 1956. Fremont voters
approved annexation in 1958. Most of Contra Costa County joined the Park District in 1964, the Pleasanton
area in 1966, East Contra Costa in 1981, and finally the Livermore area in 1992, resulting in a full two-
county jurisdiction.

The Park District’s subsequent history has been one of increased service, as its constituency has become
more populous, complex, and culturally diverse. Gradually at first, then more rapidly, the Park District
acquired more parklands and expanded its area of jurisdiction, along with new programs directed at a
diverse and growing population.

1.3.2. Geography and Climate

The East Bay is the eastern region of the San Francisco Bay Area and includes cities along the eastern
shores of the San Francisco Bay and San Pablo Bay. The region has grown to include inland communities
in Alameda and Contra Costa counties. With a population of roughly 2.8 million in 2020, it is the most
populous subregion in the Bay Area. Inside this region lies the EBRPD. The EBRPD is a system of
beautiful parklands in Alameda and Contra Costa counties to the east of San Francisco. Elevations in the
District range from 0 ft above mean sea level (msl) to just under 1,000 ft above msl.

The climate in Contra Costa and Alameda County is characterized by warm, dry summers and mild, wet
winters. Average temperatures in the Park District range from the low 50s in the winter to the mid 60s in
the summer months. Record high temperature for the Park District was 109°F on September 14, 1971.
Record low for the Park District was 26°F on December 12, 1972. Days below freezing are rare in the Park
District, with an average of 0.3 days below 32°F. Rainfall is the chief form of precipitation in the Park
District, with most rainfall occurring from October to April. Average rainfall is approximately 23 inches.
Highest annual rainfall for the Park District was in 1998, when 41 inches fell, while the lowest reported
annual rainfall occurred in 1976 when 9.9 inches fell. Record 24-hour precipitation was 4.74 inches on
January 4 of 1982.
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1.4 Plan Organization

This EBRPD LHMP Update is a single-jurisdictional plan that geographically covers the entire
geographical extent of the EBRPD boundaries (or service area). The boundaries of the EBRPD include the
entirety of Alameda and Contra Costa counties. Hereinafter in this document, this will be referred to as the

EBRPD Planning Area.
The EBRPD LHMP Update is organized as follows:

» Chapters

Chapter 1: Introduction

Chapter 2: Community Profile

Chapter 3: Planning Process

Chapter 4: Risk Assessment

Chapter 5: Mitigation Strategy

Chapter 6: Plan Adoption

Chapter 7: Plan Implementation and Maintenance

AN NN NN

Y
>

ppendices

Appendix A: Planning Process

Appendix B: References

Appendix C: Mitigation Strategy

Appendix D: Adoption Resolution

Appendix E: Threatened and Endangered Species
Appendix F: Detailed Hazard Tables

Appendix G: Critical Facilities Master Table
Appendix H: Critical Facilities by Hazard
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Chapter 2 What’s New

Requirements §201.6(d)(3) and §201.7(d)(3): A local jurisdiction must review and revise its plan to
reflect changes in development, progress in local mitigation efforts, and changes in priorities, and

resubmit it for approval within 5 years in order to continue to be eligible for mitigation project grant
funding.

The 2017 EBRPD Local Hazard Mitigation Plan (LHMP) contained descriptions of their planning
processes, the risk assessments of identified hazards for the EBRPD Planning Area and mitigation strategies
for reducing the risk and vulnerability from these hazards. Since approval of the 2017 LHMP by FEMA,
progress has been made by the Park District on implementation of the 2017 mitigation strategies. As part
of this LHMP Update, a thorough review and update of the 2017 LHMP was conducted to ensure that this
Update reflects current EBRPD conditions and priorities in order to realign the updated mitigation strategy
for the next five-year planning period. This section of this LHMP Update includes the following:

» What’s New in the Plan Update. Section 2.1 provides an overview of the approach to updating the
Plan and identifies new analyses, data and information included in this LHMP Update to reflect current
community conditions. This includes a summary of new hazard and risk assessment data as it relates to
the EBRPD Planning Area as well as information on current and future development trends affecting
EBRPD vulnerability and related issues. The actual updated data, discussions, and associated analyses
are contained in their respected sections within this LHMP Update.

» Summary of Significant Changes to Current Conditions and Hazard Mitigation Program
Priorities. Section 2.2 provides a summary of significant changes in current conditions, changes in
vulnerability, and any resulting modifications to the EBRPD’s hazard mitigation program priorities.

» 2017 Mitigation Strategy Status and Successes. Section 2.3.2 provides a description of the status of
mitigation actions from the 2017 LHMP and also indicates whether a project is no longer relevant or is
recommended for inclusion in the updated 2022 mitigation strategy. This section also highlights key
mitigation success stories of the EBRPD since the 2017 LHMP.

This What’s New section provides documentation of EBRPD Planning Area’s progress or changes in their
risk and vulnerability to hazards and their overall hazard mitigation program. Completion of this LHMP
Update further provides documentation of the EBRPD’s continued commitment and engagement in the
mitigation planning process.

2.1 What’s New in the Plan Update

This LHMP Update involved a comprehensive review and update of each section of the 2017 Plan and
includes an assessment of the success of the participating communities in evaluating, monitoring, and
implementing the mitigation strategy outlined in the 2017 LHMP. Only the information and data still valid
from the 2017 LHMP was carried forward as applicable into this LHMP Update.
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Also to be noted, Chapter 7 Implementation and Maintenance of this LHMP Update identifies key
requirements for updating future plans:

Consider changes in vulnerability due to action implementation;

Document success stories where mitigation efforts have proven effective;
Document areas where mitigation actions were not effective;

Document any new hazards that may arise or were previously overlooked;
Incorporate new data or studies on hazards and risks;

Incorporate new capabilities or changes in capabilities;

Incorporate growth and development-related changes to inventories; and
Incorporate new action recommendations or changes in action prioritization.

YVVYVYVVVYVYY

These requirements and others as detailed throughout this Plan were addressed during this LHMP Update
process.

As part of its comprehensive review and update of each section of the Plan, the EBRPD recognized that
updated data, if available, would enhance the analysis presented in the risk assessment and utilized in the
development of the updated mitigation strategy. Highlights of new data used for this LHMP Update is
identified below in this section and is also sourced in context within Chapter 4, Risk Assessment. Specific
data used is sourced throughout this LHMP Update. This new data and associated analysis provided
valuable input for the development of the updated mitigation strategy presented in Chapter 5 of this LHMP
Update.

Highlights of new information and analyses contained in this LHMP Update includes the following:

» Most hazards from the 2017 Plan were profiled in this LHMP Update. Dropped hazards include snow
and ice storm, and volcanoes. These were dropped due to the low risk of occurrence. New hazards
include localized climate change and pandemic. The flood hazard was split in to four different hazards:
Flood, Localized Flood, Levee Failure, Coastal Flooding and Sea Level Rise, and Heavy Rains and
Storms. The earthquake hazard was split into earthquakes, tsunami, and dam failure. Tsunami and
dam failure were addressed as their own hazards. Climate change was addressed as both a standalone
hazard and the extent to which it exacerbates other hazards.

Y

The Park District developed a list of critical facilities that were spatially quantified in GIS, and then
overlayed on each mapped hazard.

Future development data was updated and collected from the EBRPD.

Disaster declarations were updated, including federal, state, and USDA disaster declarations.

The NCDC Storm Events and FEMA/Cal OES disaster declaration tables were updated.

A new section on Power Shortage/Failure was added. Public Safety Power Shutoff events were also
added.

Cal-Adapt data was included in the climate change section, as well as to other hazards that are

YV VYV V

Y

exacerbated by climate change.

» New dam data provided by Cal OES and CA DSOD was used for the dam inventory and analysis. This
data included an updated hazard classification for identified dams and updated inundation mapping.
Values at risk to dam inundation was analyzed. Critical facilities at risk to dams were tabulated.
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» An updated GIS analysis using the recent Alameda and Contra Costa DFIRMs was performed for the
flooding hazard for the 1%/0.2% annual chance floods, including values at risk, critical facilities at risk,
and general community impacts.

» More detailed GIS analysis was performed for the wildfire hazard, including values at risk, critical
facilities at risk, and general community impacts.

» An entire rework of the risk assessment for each identified hazard to reflect new information and to
reflect the updated FEMA plan review tool. This included reworking the hazard profile and adding
sections on location, extent, and new hazard event occurrences; redoing the entire vulnerability analysis
to add additional items and updating the vulnerability assessment based on more recent hazard data and
the most current EBRPD land and assets data for the existing built environment to develop loss
estimates.

» To better meet the revised FEMA plan review tool, a more extensive analysis of the extents to identified
hazards was conducted and included in this LHMP Update.

» A greater study of EBRPD mitigation capabilities was added.

» Incorporation and analysis of the 2020 census data and updated California Department of Finance
population data was utilized for this LHMP Update.

» Social vulnerability data were included in portions of this Plan Update.

2.2 Summary of Significant Changes to Current Conditions,
Planning Area Vulnerability, and Hazard Mitigation Priorities

This section provides a summary by hazard of significant changes in current conditions, Planning Area
vulnerability, and any resulting modifications to the EBRPD’s mitigation program priorities since the 2017
LHMP:

Summary of Significant Changes to Current Conditions, EBRPD Vulnerability, and
Hazard Mitigation Priorities

This section provides a summary by hazard of significant changes in current conditions, EBRPD
vulnerability, and any resulting modifications to the Park District’s mitigation program priorities since the
2017 LHMP.

2022 LHMP Update Decrease in Vulnerability No Change in Increase in Vulnerability

Hazards Vulnerability
Climate Change X

» Climate change was not addressed as a separate hazard in 2017. Regardless, the effects of climate
change are becoming more apparent in the EBRPD and all of California.

» NWS data indicates temperatures are increasing resulting in more extreme heat days. 2021 and 2022
temperatures were some of the hottest.

» Weather extremes, including precipitation have become much more variable — the EBRPD is seeing
increased precipitation and intensity as well as abnormally dry conditions.

» Data also suggests that changing climate conditions influence the severity of multiple hazards, such as
heat, flooding, coastal flooding and sea level rise, wildfire, drought, and others identified in the EBRPD.

East Bay Regional Park District 2-3
Local Hazard Mitigation Plan Update
December 2022



» Climate change has contributed to 1,500 acres of dead standing trees (located in the Wildland Urban

Interface).
2022 LHMP Update Decrease in Vulnerability No Change in Increase in Vulnerability
Hazards Vulnerability
Coastal Flooding and Sea X
Level Rise

» With recent increases in precipitation and intensity resulting in 2 disaster declarations for heavy rains
and storms affecting coastal areas since the 2017 LHMP, the EBRPD is increasingly vulnerable to these
types of events

» Local and regional studies provide evidence that sea level rise is already occurring in the EBRPD.

2022 LHMP Update Decrease in Vulnerability No Change in Increase in Vulnerability

Hazards Vulnerability

Dam Failure X

» Dam failure was not specifically addressed in the 2017 LHMP. However, the number and locations of
dams have not likely changed since the last Plan. Likewise, the EBRPD populations of staff and visitors
to the Park District has remained fairly level since the 2017 LHMP. Thus the EBRPD vulnerability to
dam failure has not increased.

» Risk of dam failure increases over the years due to aging dam infrastructure.

» EBRPD has completed EAPs on the dams they own in 2022. This planning has helped the Park District
to assess current dam conditions and to prepare for future events.

2022 LHMP Update Decrease in Vulnerability | No Change in Increase in Vulnerability
Hazards Vulnerability

Drought and Water X

Shortage

» Drought conditions since the 2017 LHMP, including water supply issues, have had an impact on the
EBRPD and California. As a result, the drought hazard continues to be a significant priority for
mitigation planning.

» Recent drought conditions have contributed to an increase in dry fuels (and tree mortality), and general
increase in wildfire conditions.

» Recent drought conditions stress trees and vegetation making them more susceptible to insect
infestation, disease, and other issues.

» Noxious weeds are more drought tolerant — better able to compete for water over local vegetation.

» Cyanobacteria increases during periods of drought. This can affect recreation areas in the EBRPD.

» Tick populations have exploded as a result of recent droughts. Increase of tick borne diseases has
occurred as a result, both for humans, as well as for animals that reside in the EBRPD Planning Area.

2022 LHMP Update Decrease in Vulnerability | No Change in Increase in Vulnerability
Hazards Vulnerability
Earthquake X
(w/Liquefaction)
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» Overall, EBRPD is in a relatively high seismically active area. Data shows that the longer the area goes
without a strong earthquake, the greater the possibility of a large damaging earthquake in the future.

» A primary factor that might change the earthquake vulnerability is additional development within the
EBRPD. However, adherence to current California building codes should ensure sound development
of new structures better able to withstand a large earthquake. Underground utilities remain a concern.

2022 LHMP Update Decrease in Vulnerability No Change in Increase in Vulnerability

Hazards Vulnerability
Flood: 1%/0.2% events X

» The risk and vulnerability of 1% and 0.2% flood events remain somewhat constant, changing from year
to year based on weather, location, new development, and improvements to the flood control systems.

» With the winter storms of 2017, heavy rains contributed to flooding in and around the EBRPD.

» Effective local land use planning and requirements for development in identified floodplains have
minimized additional exposure to this hazard in the EBRPD.

» Implementation of additional improvements to the flood control systems protecting EBRPD lands and
assets will help reduce this hazard in the future.

2022 LHMP Update Decrease in Vulnerability No Change in Increase in Vulnerability

Hazards Vulnerability

Flood: Localized X
Stormwater Flooding

» Climate change issues may result in more localized flooding as the climate warms and more frequent,
wetter, and greater intensity storms create more runoff.

» 2017 winter storms, including significant, greater intensity rains, resulted in more localized flooding
with damages throughout the EBRPD.

» Outdated and aging drainage infrastructure also contributes to a greater vulnerability to localized,
stormwater flooding. This is especially true in areas with limited or no drainage systems.

» Recent drought conditions in some areas have hardened soils and predisposed areas to worse flooding.

2022 LHMP Update Decrease in Vulnerability | No Change in Increase in Vulnerability

Hazards Vulnerability

Landslide, Mudslide, & X
Debris Flow

» Similar to heavy rain and storms, the overall vulnerability of the EBRPD changes from year to year
depending on the season. The heavy rains and storms of 2017 had been significant, causing landslides
and mudslides, and related impacts to the EBRPD.

» Climate change brings renewed concern moving forward for heavy and more intense rains, storms and
associated issues to the EBRPD, which include a greater potential for landslides and mudslides.

2022 LHMP Update Decrease in Vulnerability | No Change in Increase in Vulnerability
Hazards Vulnerability
Levee Failure X
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» With more EBRPD development in and around levees, the vulnerability to levee failure may increase.
» Ongoing and planned levee improvements will reduce the vulnerability of the EBRPD to this hazard.

2022 LHMP Update Decrease in Vulnerability No Change in Increase in Vulnerability

Hazards Vulnerability

Pandemic X

» Pandemic is a new hazard to the 2022 LHMP Update.
» This hazard is currently considered a low priority hazard to the EBRPD for mitigation strategy planning.

2022 LHMP Update Decrease in Vulnerability No Change in Increase in Vulnerability
Hazards Vulnerability
Severe Weather: Extreme X
Heat
» There has been an increase in severe heat days in recent years. 2021 and 2022 were some of the hottest

years on record.

Climate change issues will continue to increase heat related impacts.

Vulnerable populations utilizing EBRPD parks are at the greatest risk to this hazard.

The heat, combined with drought conditions, has increased the potential for wildfires.

Extreme heat has contributed to tree die back issues in the Park District in recent years.

Park closures for numerous targeted parks occurred in September 2022 from extreme heat and increase
in wildfire conditions due to the strain on EBRPD resources, as well as concerns about possible
evacuations for fires. 40 parks in total were closed. Even with these closures, an increase in medical
calls was noted. Moistures in grasses and other vegetation plummeted in this time, increasing wildfire
risk.

YVVYYY

2022 LHMP Update Decrease in Vulnerability No Change in Increase in Vulnerability

Hazards Vulnerability

Severe Weather: Heavy X
Rains and Storms (Hail,
Lightning)

» Similar to other weather hazards, the overall vulnerability of the EBRPD changes from year to year
depending on the season. The heavy rains and storms of 2017 had been significant, causing flooding
and other adverse impacts to the EBRPD.

» Climate change brings renewed concern moving forward for heavy and more intense rains, storms and
associated issues to the EBRPD.

» Lightning has caused fires that have led to air quality and visibility issues since the 2017 Plan.

2022 LHMP Update Decrease in Vulnerability | No Change in Increase in Vulnerability
Hazards Vulnerability
Severe Weather: High X
Winds and Tornadoes
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Similar to other weather hazards, the overall vulnerability of the EBRPD changes from year to year
depending on the season.

High winds exacerbate the spread and intensity of wildfires.

High winds in recent years have contributed to PSPS events occurring in the EBRPD.

Tree fall issues increase during periods of high winds. This is especially true in eucalyptus groves.
This creates a treefall hazard and increases wildfire fuels.

Parks have closed during high wind events, especially in hilltop parks due to a potential increase in
treefall and wildfire hazards. The District enacts a high wind protocol during these times.

2022 LHMP Update Decrease in Vulnerability No Change in Increase in Vulnerability
Hazards Vulnerability
Tsunami X

» This hazard has not changed since 2017 and is currently considered a low priority hazard to the EBRPD

for mitigation strategy planning.

2022 LHMP Update Decrease in Vulnerability No Change in Increase in Vulnerability

Hazards Vulnerability
Wildfire X

Compounded by current drought conditions, the wildfire hazard has substantially increased and is no
longer just a seasonal issue. The wildfire season, including the potential for a catastrophic wildfire, is
now a year around concern.

The vulnerability of the EBRPD to a devastating wildfire has increased as exacerbated by the recent
drought, increases in tree mortality, and overall increase in wildfire conditions and fire weather.

The increased development in WUI areas within the surrounding counties the EBRPD serves also
contributes to an increase in vulnerability.

Climate change continues to affect the nature and intensity of wildfires.

Wind has been a major contributor to the potential for a catastrophic wildfire. When combined with
extreme heat, also can trigger a PSPS which leaves the community at risk in other ways.

With large wildfires occurring throughout California, the EBRPD has seen a significant change in air
quality from smoke resulting in more recorded bad air days.

Wildfires in the areas adjacent to Park District lands are often human caused. Wildfires often start in
areas outside of EBRPD property, but burn into EBRPD lands.

Communications are often affected during times of PSPS events. Low band radios have worked, but
cell phones are often rendered useless.

In 2018, there were 13 days of very poor air quality in the Bay Area. Parks were closed due to lack of
visibility, even though there were no fires in the EBRPD.

Wildfires occurred in areas surrounding the EBRPD, but many were not initially reported because of
existing smoke in the air from other wildfires.

2.3 2017 LHMP Mitigation Strategy Successes and Status

The EBRPD has been successful in implementing mitigation actions identified in the 2017 EBRPD LHMP
Mitigation Strategies, thus, working diligently towards meeting their 2017 goals and objectives of:
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Goal 1: Reduce Threats to Life Safety for Visitors, Staff and Residents Adjacent to the
Park District’s Parks

Obijectives

» Enhance life safety by retrofitting existing facilities, replacing them with new current-code facilities or
relocating them out of high hazard areas.

» Locate new facilities outside of high hazard areas whenever possible and design them to minimize life
safety risk from future disaster events.

» Continue and enhance the Park District’s ongoing fuel management programs.

» Develop robust disaster response and evacuation plans and conduct frequent practice drills.

» Enhance life safety by improving public awareness of wildland/urban interface fires, earthquakes and
other natural hazards that pose substantial life safety risk to the Park District’s facilities and people.

Goal 2: Reduce Damage to the Park District’s Lands and Facilities and Adjacent Areas
in Future Natural Hazard Events

Obijectives:

» Retrofit, replace or relocate existing facilities with a high vulnerability to one or more natural hazards
to reduce damage, economic loss and disruption in future disaster events.

» Ensure that new facilities are adequately designed for hazard events and located outside of mapped
high hazard zones to minimize damage and loss of function in future disaster events, to the extent
practicable.

» Continue and enhance the Park District’s ongoing fuel management programs.

Goal 3: Protect Environmentally Important Lands and Facilities and Sites with
Historical/Cultural Significance

Obijectives:

» Manage, maintain and restore park lands so that they retain their important scenic, natural and cultural
values.

» Maintain, acquire and preserve significant biologic, geologic, scenic and historic resources within
Alameda and Contra Costa counties.

» Minimize threats to important lands, facilities and sites from future natural hazard events, to the extent
practicable.

Goal 4: Enhance Emergency Planning, Disaster Response and Post-Disaster Recovery
Obijectives:

» Enhance collaboration and coordination between the Park District, local governments, utilities,
businesses and citizens to prepare for and recover from future natural disaster events.

» Enhance emergency planning to facilitate effective response and rapid recovery from future natural
disaster events.
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Goal 5: Increase Awareness and Understanding of Natural Hazards and Mitigation
Obijectives:

» Implement education and outreach efforts to increase awareness of natural hazards throughout the Park
District, including staff, visitors and the entire communities served by the Park District.

» Create, maintain and publicize a natural hazards page on the Park District’s website with links to more
information about natural hazards and mitigation activities to reduce risks from natural hazards.

2.3.1. Success Stories

The EBRPD continues to be successful in implementing hazard mitigation measures to address priority
hazards of concern. With wildfire being one of the more significant hazards to the Park District, an
overview of key wildfire mitigation efforts through the Park District’s implementation of their Wildfire
Hazard Reduction and Resource Management Plan is detailed below.

Wildfire Hazard Reduction and Resource Management Plan

On April 20, 2010, the Park District’s Board of Directors approved the Wildfire Hazard Reduction and
Resource Management Plan (Plan) and the accompanying CEQA document which covers hill and shoreline
parklands from Richmond to Castro Valley within the Measure CC funded area. The approved Plan is an
integral component of the Park District’s Safe and Healthy Forests efforts for wildfire protection, which
recommends that a hazard reduction and treatment plan be prepared, updated annually, and provided to the
Board for consideration in advance of the annual budget process. The Plan is available in its entirety on the
Park District’s website in the Stewardship/Resources section under Wildfire Hazard Reduction -
https://www.ebparks.org/public-safety/fire/fuels-management. The website includes a detailed location
map of all the Recommended Treatment Areas (RTAs), with numerical identifiers that can be cross

referenced with specific information about each one.

The Plan includes recommendations for fuels reduction, maintenance, and vegetation management projects
in identified RTAs. The Park District has been implementing these projects annually over the last 10 years.
Since 2017, fuels reduction and vegetation management work has been conducted in 52 of the RTAs
totaling over 600 acres. The Park District anticipates eventual entry and ongoing management of a total of
3,100 acres over the life of the Plan. Outside of the Plan area, the Park District manages another 289 acres
of eucalyptus and other vegetation in other parks for wildfire hazard reduction purposes. Figure 2-1 and
Figure 2-2 show fuels management projects being performed.

East Bay Regional Park District 2-9
Local Hazard Mitigation Plan Update
December 2022



Source: EBRPD
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Figure 2-2 EBRPD — Fuels Management Project

Source: EBRPD

2.3.2. 2017 Mitigation Strategy Update

The 2017 EBRPD LHMP mitigation strategy contained 45 separate mitigation actions for the Park District.
It was determined during the LHMP Update process, that many of these 45 actions were more of an
overarching mitigation policy or objective to this planning process and not an implementable action. 21 of
these 45 actions from 2017 have become objectives in Chapter 5 of this 2022 LHMP Update.

Of the 24 remaining actions, 0 have been completed, 17 are ongoing, and 7 have not been started. 12 2017
EBRPD actions have been identified for inclusion in this LHMP Update, and have been carried forward in
Chapter 5. Table 2-1 provides a status summary of the mitigation action projects from the 2017 EBRPD
LHMP. Following the table is a description of the status of each project.

Table 2-1 EBRPD’s 2017 LHMP Update: Mitigation Action Status Summary

Not Project in
Mitigation Action Complete Ongoing Plan
Started
Update
Long Term
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Project in

Mitigation Action Complete Ongoing e Plan
Started
Update
Integrate the findings and action items in the mitigation plan into Yes, but
ongoing programs and practices for the Park District. included as
Objective
#15
Review and enhance emergency and evacuation planning, Yes, but
including the adequacy of back-up generators, using hazard and included as
risk information in the mitigation plan Objective #8
Consider natural hazards and site new facilities outside of high Yes, but
hazard areas whenever possible. included as
Objective #2
Ensure that new facilities are adequately designed to minimize risk Yes, but
from natural hazards. included as
Objective #2
Systematically track natural hazard events that result in damage to Yes, but
Park District facilities to help target mitigation actions. included as
Objective #9
Pursue mitigation grants from FEMA's pre- and post-disaster Yes, but
programs and from other sources. included as
Objective
#17
Pursue FEMA Public Assistance grants if Park District facilities Yes, but
suffer damage in a FEMA declared disaster and include mitigation included as
measures in addition to repairs. Objective
#18
Enhance and complete the Park District's inventory of facilities to Yes, but
more accurately evaluate risks from natural hazards included as
Objective
#10
Increase awareness and understanding of natural hazards by Yes, but
creating a natural hazards page on the Patk District's website with included as
links to more information. Objective
#12
Keep the Park District's mitigation plan on the website and Yes, but
encourage comments from stakeholders for the periodic review included as
and update of the mitigation plan. Objective
#13
Short Term
Retrofit or replace the Park District's Peralta Oaks headquarters No
building, as funding becomes available.
Develop a Park District policy for the desired level of seismic No
performance for critical and important facilities.
Complete seismic evaluations of important buildings including Yes
Tilden, Sunol and Crab Cove Visitor Centers, Temescal Beach
House, Tilden Carousel, and Brazil Room.
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Project in

Mitigation Action Complete Ongoing Stljr(z; d Plan
Update
Complete evaluations of critical infrastructure include the Del Yes
Valle sewage ponds and the District owned dams.
Evaluate nonstructural seismic vulnerabilities in Park District No
facilities and mitigate components that pose significant life safety
or loss of function risks.
Complete and update the Park District's inventory of facilities, Yes, but
including data necessary to evaluate seismic risk. included as
Objective
#10
Long Term
Replace the Public Safety Office, Service Yard Office and Fire Yes
Station #1 with new current-code buildings, as funding becomes
available.
Retrofit or replace critical and important facilities with significant Yes
seismic deficiencies, as identified by the evaluations in Short Term
#2, as funding becomes available.
Enhance emergency planning for earthquakes including duck, Yes, but
cover and hold drills and evacuation drills. included as
Objective #8
Locate new facilities outside of high earthquake hazard areas Yes, but
including sites subject to liquefaction, surface rupture, earthquake- included as
induced landslides, or in close proximity to faults, whenever Objective #2
possible.
Short Term
Complete the remaining fuel reduction projects identified in the X
Fuels Plan, and expand to other areas as funding becomes
available.
Continue to refine the Park District's fuels reduction strategies to Yes, but
maximize the reduction in fire risk, while minimizing possible included as
impacts on the natural environment. Objective
#16
Review and refine emergency response and evacuation planning Yes, but
for locations with high risk for wildland and/or wildland/utban included as
interface fires. Objective #8
Continue outreach and education programs through the Hills Yes, but
Emergency Forum, the Fire Wise Program, Local Fire Safe included as
Councils and other organizations. Objective
#14
Long Term
Pursue additional grants for fuels management and other fire risk Yes, but
reduction projects from FEMA and other agencies including included as
Calfire, US Forest Service and California Fire Safe Council. Objective
#17
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Project in

Mitigation Action Complete Ongoing Stljr(z; d Plan
Update
Evaluate and implement mitigation measures to reduce fire risk, X Yes
including enhancing defensible space around buildings, fuel
reduction measures near important facilities and upgrading
building elements with materials designed to be fire-resistant, as
funding becomes available.
Continue and expand the Park District's hazardous tree abatement X Yes
programs as funding becomes available.
Locate new facilities outside of areas with significant Yes, but
wildland/utban interface fire risk, whenever possible. included as
Objective #2
Short Term
Continue and enhance the Park District's water conservation X No
measures, including xeriscaping.
Evaluate possible increases in water storage, including cisterns to X Yes
provide emergency water for fire suppression and implement if
feasible, as funding becomes available.
Short Term
Evaluate the adequacy of existing levees for floods, including X No, but
storm surge, tsunamis and sea level rise and develop prioritized addressed as
mitigation actions. part of
shoreline
projects
Compile and maintain an inventory of sites with a history of X Yes
overbank flooding or localized stormwater drainage flooding and
develop prioritized mitigation actions.
Enhance emergency planning, including flood response actions Yes, but
including flood fighting via temporary barriers, for sites with included as
significant flood risk. Objective #7
Long Term
Implement flood risk reduction measutes for shoreline facilities or X Yes
sites with high flood risk, including levees at Hayward Shoreline,
shoreline protection along the Bay and recreational facilities at
Lake Del Valle, as funding becomes available.
Implement flood risk reduction measures for facilities or sites with X, Yes
high flood risk from overbank or stormwater drainage flooding, as Through
funding becomes available. 2017 PA
funding
Locate new facilities outside of areas with significant flood risk, Yes, but
whenever possible. included as
Objective #2
Short-Term
East Bay Regional Park District 2-14

Local Hazard Mitigation Plan Update
December 2022




Project in

Mitigation Action Complete Ongoing e Plan
Started
Update
Develop a Park District policy for closure of sites with high X No
landslide risk during periods of heavy rainfall.
Consult with an engineering geologist or geotechnical engineer X No
regarding landslide risk for sites with important facilities with a
history of landslides and/or apparent high risk.
Compile and maintain an inventory of sites with a history of X No
landslides and develop prioritized mitigation actions.
Long Term
Implement landslide mitigation measures at high landslide hazard X, Yes
sites with important facilities including Wildcat Canyon, Lake Through
Chabot and the other parks listed in this chapter, as funding 2017 PA
becomes available. funding
Locate new facilities outside of areas with significant landslide risk, Yes, but
whenever possible. included as
Objective #2

Short-Term
Review and update the Park District's emergency operations plan X No
to include high wind events, snow or ice storms, and extreme
temperatures.
Continue and enhance the Park District's hazardous tree X Yes
mitigation programs, as funding becomes available.
Evaluate infrastructure and buildings possibly vulnerable to high X No
winds, including communications towers.
Long term
Implement tie downs or other measures to mitigate infrastructure X No
and buildings vulnerable to high winds, as funding becomes
available.
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Multi-Hazard Mitigation Actions
Long Term

Integrate the findings and action items in the mitigation plan into ongoing programs and
practices for the Park District.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.

Review and enhance emergency and evacuation planning, including the adequacy of back-
up generators, using hazard and risk information in the mitigation plan

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.

Consider natural hazards and site new facilities outside of high hazard areas whenever
possible.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.

Ensure that new facilities are adequately designed to minimize risk from natural hazards.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.
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Systematically track natural hazard events that result in damage to Park District facilities to
help target mitigation actions.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.

Pursue mitigation grants from FEMA's pre- and post-disaster programs and from other

sources.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.

Pursue FEMA Public Assistance grants if Park District facilities suffer damage in a FEMA
declared disaster and include mitigation measures in addition to repairs.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.
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Farthquake Mitigation Actions

Short term

Retrofit or replace the Park District's Peralta Oaks headquarters building, as funding
becomes available.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): A
seismic study and Benefit-Cost Analysis (BCA) of the Peralta Oaks building was conducted and did not
result in a favorable benefit cost ratio. Thus, this project was determined to not be a priority for this LHMP
Update.

Develop a Park District policy for the desired level of seismic performance for critical and
important facilities.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): Results
of seismic studies were somewhat ambiguous as to what standards should be set for what buildings. The
Park District decided that a set policy would not benefit the Park District at this time.

Complete seismic evaluations of important buildings including Tilden, Sunol and Crab Cove
Visitor Centers, Temescal Beach House, Tilden Carousel, and Brazil Room.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): Seismic
evaluations of key buildings is in the planning stage and will continue as part of the new seismic action for
this LHMP Update.

Complete evaluations of critical infrastructure include the Del Valle sewage ponds and the
District owned dams.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): A
seismic evaluation of the Park District owned dams were conducted as part of the Park District’s dam
program for Extremely High Hazard Dams. Other seismic evaluations will continue as part of the new
seismic action for this LHMP Update.

Evaluate nonstructural seismic vulnerabilities in Park District facilities and mitigate
components that pose significant life safety or loss of function risks.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): Non-
structural seismic evaluations are not considered a priority issue for the Park District.

Complete and update the Park District's inventory of facilities, including data necessary to
evaluate seismic risk.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
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of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.

Long Term

Replace the Public Safety Office, Service Yard Office and Fire Station #1 with new current-
code buildings, as funding becomes available.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): The
Public Safety Office has been replaced with a building across the street at a cost of $80 million. This newer
building will house the Public Safety Divisions (police and fire), the EBRPD Board, and administrative
staff. This should reduce the risk and vulnerability of Park District staff to future seismic events. The
Service Yard Office and Fire Station #1 will be future considered as part of the seismic action included in
this LHMP Update.

Retrofit or replace critical and important facilities with significant seismic deficiencies, as
identified by the evaluations in Short Term #2, as funding becomes available.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): With
seismic evaluations still ongoing, the identification of seismically deficient buildings is not complete. Once
the evaluations are complete, possible retrofits and replacement projects can be identified. This will be
further conducted as part of the seismic action included in this LHMP Update.

Enhance emergency planning for earthquakes including duck, cover and hold drills and
evacuation drills.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.

Locate new facilities outside of high earthquake hazard areas including sites subject to
liquefaction, surface rupture, earthquake-induced landslides, or in close proximity to faults,
whenever possible.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.

East Bay Regional Park District 2-19
Local Hazard Mitigation Plan Update
December 2022



Wildfire Mitigation Actions

Short term

Complete the remaining fuel reduction projects identified in the Fuels Plan, and expand to

other areas as funding becomes available.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): Fuel
reduction continues to be a high priority in the Park District and projects are conducted on an annual basis.
Since 2017, fuel reduction work has been conducted in 52 of the Recommended Treatment Areas (RTAs)
identified in the Park District’s Wildfire Hazard Reduction and Resource Management Plan totaling over
600 acres. These fuels reduction efforts have proven to be effective in reducing risk from wildfire.

Continue to refine the Park District's fuels reduction strategies to maximize the reduction in
fire risk, while minimizing possible impacts on the natural environment.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.

Review and refine emergency response and evacuation planning for locations with high risk
for wildland and/or wildland /urban interface fires.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.

Continue outreach and education programs through the Hills Emergency Forum, the Fire
Wise Program, Local Fire Safe Councils and other organizations.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update. However, this 2017 action has also been
included in the Public Education and Awareness action in this LHMP Update.
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Long Term

Pursue additional grants for fuels management and other fire risk reduction projects from
FEMA and other agencies including Calfire, US Forest Service and California Fire Safe
Council.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.

Evaluate and implement mitigation measures to reduce fire risk, including enhancing
defensible space around buildings, fuel reduction measures near important facilities and
upgrading building elements with materials designed to be fire-resistant, as funding becomes
available.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?):
Defensible space projects are ongoing in the Park District and since 2017 include defensible space efforts
on an estimated 25 structures. Ignition resistant construction has not yet been specifically addressed.
However, for all new construction, the Park District is required to comply with the codes and ordinances of
the Counties and Cities where the projects are located which may include compliance with ignition
resistance construction standards that may be included in local requirements for Very High Fire Hazard
Severity Zones.

Continue and expand the Park District's hazardous tree abatement programs as funding
becomes available.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): The
Park District’s hazardous tree abatement program continues to be implemented on an annual basis.
Annually an estimated 30 trees are removed. Since 2017, approximately 150 hazardous trees have been
removed under this program. This action will be combined with the Park District’s Tree Die Back Plan
action for this LHMP Update.

Locate new facilities outside of areas with significant wildland/urban interface fire risk,
whenever possible.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.
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Drought Mitigation Actions

Short term

Continue and enhance the Park District's water conservation measures, including

xeriscaping.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): The
Park District continues to implement water conservation measures as funding is available. Completed
projects since 2017 include xeriscape projects at crown Beach and Contra Loma. Irrigation system
replacement projects have also been completed since 2017 at Lake Ansa, Martinez Shoreline, and the
Redwood Canyon Golf course to increase efficiency.

Evaluate possible increases in water storage, including cisterns to provide emergency water
for fire suppression and implement if feasible, as funding becomes available.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): Water
storage projects continue to be identified and implemented throughout the Park District as funding is
available. Since 2017, projects include the installation of a recycled waterline to Shadow Cliffs, a new well
drilled at Coyote Hills, and the restoration/rebuilding of cattle ponds in multiple areas as part of the grazing
program.
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Flood Mitigation Actions

Short term

Evaluate the adequacy of existing levees for floods, including storm surge, tsunamis and sea
level rise and develop prioritized mitigation actions.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): Levee
evaluations as a stand alone project is not currently a viable project. Levee evaluations and improvements
are identified and implemented as part of the larger Shoreline projects. Efforts conducted since 2017
include replacement of 700 feet of rip rap at Point Isabell. Shoreline protection and beach restoration efforts
have also been conducted for 1000 feet at Albany Beach, 300 feet at Hayward Beach; and 1000 feet at
Encinal Beach. Levee improvements will continue to be addressed as part of shoreline improvement efforts
planned by the Park District.

Compile and maintain an inventory of sites with a history of overbank flooding or localized
stormwater drainage flooding and develop prioritized mitigation actions.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): Recent
2017 severe storm and flood events affecting the Park District resulted in Public Assistance claims from
two Federal Disaster Declarations. Through the PA process, problem areas have been inventoried and
efforts are ongoing to repair these sites. The identification of additional problem areas and recommended
mitigation solutions continue and have been combined into a mitigation action for this LHMP Update in
order to proactively address these issues to reduce damages from the next severe storm event.

Enhance emergency planning, including flood response actions including flood fighting via
temporary barriers, for sites with significant flood risk.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.

Long Term

Implement flood risk reduction measures for shoreline facilities or sites with high flood risk,
including levees at Hayward Shoreline, shoreline protection along the Bay and recreational
facilities at Lake Del Valle, as funding becomes available.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): Flood
risk reduction measures are ongoing for shoreline facilities and sites with high flood risk as funding is
available through the Park District’s numerous Shoreline plans and programs. Examples include the
Hayward Marsh Restoration project, which is in final design. Other efforts since the 2017 LHMP include
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removal of the kayak rental concessions at Del Valle and replacement with a movable trailer that can be
relocated to high ground and the replacement and flood proofing of the Visitor Center, also at Del Valle.
New restrooms are also being constructed with floodproofing measures included in the design.

Implement flood risk reduction measures for facilities or sites with high flood risk from
overbank or stormwater drainage flooding, as funding becomes available.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): Recent
2017 severe storm and flood events affecting the Park District resulted in Public Assistance claims from
two Federal Disaster Declarations. Through the PA process problem areas have been inventoried and
efforts are ongoing to repair these sites. The identification of additional problem areas and recommended
mitigation solutions continue and have been combined into two mitigation action for this LHMP Update in
order to proactively address these issues to reduce damages from the next severe storm event.

Locate new facilities outside of areas with significant flood risk, whenever possible.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.
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Landslide Mitigation Actions

Short-Term

Develop a Park District policy for closure of sites with high landslide risk during periods of
heavy rainfall.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): Most
landslides in the Park District occur in the back county areas and are generally not a threat to people or
structures. The Park District decided that a policy to address closure of landslide prone areas would not
benefit the Park District at this time.

Consult with an engineering geologist or geotechnical engineer regarding landslide risk for
sites with important facilities with a history of landslides and/or apparent high risk.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): This
is not currently considered a viable project to the Park District as most historic landslides have been smaller
in size, occurred in back country areas, and have not threatened structures.

Compile and maintain an inventory of sites with a history of landslides and develop prioritized

mitigation actions.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): Recent
2017 severe storm events affecting the Park District resulted in Public Assistance claims from two Federal
Disaster Declarations. Storm damages included areas of landsliding. Through the PA process, problem
landslide areas have been inventoried and efforts are ongoing to repair these sites. The identification of
additional problem areas and recommended mitigation solutions continue and have been combined into a
mitigation action for this LHMP Update in order to proactively address these issues to reduce damages
from the next severe storm event.

Long Term

Implement landslide mitigation measures at high landslide hazard sites with important
facilities including Wildcat Canyon, Lake Chabot and the other parks listed in this chapter,
as funding becomes available.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): Recent
2017 severe storm and flood events affecting the Park District resulted in Public Assistance claims from
two Federal Disaster Declarations. Storm damages included areas of landsliding. Through the PA process,
problem areas have been inventoried and efforts are ongoing to repair these sites. The identification of
additional problem areas and recommended mitigation solutions continue and have been combined into two
mitigation action for this LHMP Update in order to proactively address these issues to reduce damages
from the next severe storm event.
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Locate new facilities outside of areas with significant landslide risk, whenever possible.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): It was
determined during the LHMP Update process, that this action, along with many others, is more of an
overarching mitigation policy or objective to this planning process and not an implementable action. Many
of these are carried out as a common business practice of the Park District. As such, given the value of this
“policy” to guide mitigation in the Park District, this 2017 action has been included as an objective to the
updated mitigation strategy goals for this 2022 LHMP Update.
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Other Natural Hazards Mitigation Actions

Short-Term

Review and update the Park District's emergency operations plan to include high wind
events, snow or ice storms, and extreme temperatures.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): The
EBRPD Fire Department recently updated their Wildfire EOP to include procedures for Park Closures
during extreme heat and high wind events. This new closure policy was recently implemented during the
September 2022 extreme heat event.

Continue and enhance the Park District's hazardous tree mitigation programs, as funding

becomes available.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): The
Park District’s hazardous tree abatement program continues to be implemented on an annual basis.
Annually an estimated 30 trees are removed. Since 2017, approximately 150 hazardous trees have been
removed under this program. This action will be combined with the Park District’s Tree Die Back Plan
action for this LHMP Update.

Evaluate infrastructure and buildings possibly vulnerable to high winds, including
communications towers.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): This
is not a priority issue for the Park District. Historically high winds have not caused damage to infrastructure
and buildings in the Park District. The Park District does not own communication towers. High winds are
primarily a concern to the Park District as they contribute to the wildfire hazard.

Long term

Implement tie downs or other measures to mitigate infrastructure and buildings vulnerable
to high winds, as funding becomes available.

Progress to Date (Consider: Was the project implemented — why or why not? Other details?): This
is not a priority issue for the Park District. Historically high winds have not caused damage to infrastructure
and buildings in the Park District. High winds are primarily a concern to the Park District as they contribute
to the treefall and wildfire hazard.
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East Bay@

Regional Park District
Chapter 3 Planning Process

Requirements §201.6(b) and §201.6(c)(1): An open public involvement process is essential to the
development of an effective plan. In order to develop a more comprehensive approach to reducing
the effects of natural disasters, the planning process shall include:

1) An opportunity for the public to comment on the plan during the drafting stage and prior to
plan approval;

) An opportunity for neighboring communities, local and regional agencies involved in hazard

mitigation activities, and agencies that have the authority to regulate development, as well as
businesses, academia, and other private and nonprofit interests to be involved in the planning
process; and

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

[The plan shall document] the planning process used to develop the plan, including how it was
prepared, who was involved in the process, and how the public was involved.

The East Bay Regional Park District (EBRPD or Park District) recognized the importance and need of an
update to their 2017 Local Hazard Mitigation Plan (LHMP) and initiated its development. The Park District
contracted with Foster Morrison Consulting, Ltd. (Foster Morrison) to facilitate and develop the 2022
LHMP Update. The Foster Morrison’s team’s role was to:

» Assist in establishing the Hazard Mitigation Planning Committee (HMPC) as defined by the Disaster
Mitigation Act (DMA) of 2000;

» Meet the DMA requirements as established by federal regulations and following FEMA’s planning
guidance;

» Support objectives under the National Flood Insurance Program’s (NFIP) and the Flood Mitigation
Assistance (FMA) program,;

» Facilitate the entire planning process;

» Identify the data requirements that HMPC participants could provide and conduct the research and

documentation necessary to augment that data;

Assist in facilitating the public input process;

Produce the draft and final Plan documents; and

Coordinate with the California Office of Emergency Services (Cal OES) and FEMA Region IX plan

reviews.

YV VY

3.1 Local Government Participation

The EBRPD made a commitment to the development of this 2022 LHMP Update, as the single participating
jurisdiction seeking FEMA approval of this LHMP. The DMA planning regulations and guidance stress
that each local government (participating jurisdiction) seeking FEMA approval of their mitigation plan
must participate in the planning effort in the following ways:

» Participate in the process as part of the HMPC;
» Detail where within the Park District the risk differs from that facing the entire area;
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» Identify potential mitigation actions; and
» Formally adopt the plan.

For this EBRPD LHMP Update, “participation” meant the following:

Attending and participating in the HMPC meetings;

Completing and returning the Data Collection Worksheets;

Collecting and providing other requested data (as available);

Coordinating information sharing between internal and external agencies;

Managing administrative details;

Making decisions on plan process and content;

Identifying mitigation actions for the Plan;

Reviewing and providing comments on drafts of the Plan;

Providing Draft documents of LHMP for public review;

Informing the public, local officials, and other interested stakeholders about the planning process and
providing opportunity for them to comment on the Plan;

» Coordinating, and participating in the public input process; and

» Coordinating the formal adoption of the LHMP Update by the EBRPD governing board.

VVVVVYVYVYYVYVYY

The EBRPD, secking FEMA approval of this LHMP Update, met all of these participation requirements.
Multiple representatives from the Park District attended the HMPC meetings described in Table 3-3 and
also brought together an internal planning team to help collect data, identify mitigation actions and
implementation strategies, and to review and provide data on Plan drafts. Appendix A provides additional
information and documentation of the planning process, including members of the HMPC. Other
jurisdictions and public and private stakeholders supported the planning process through representation on
the HMPC, providing data and input for the risk assessment and mitigation strategy; and reviewing and
providing input on LHMP drafts prior to finalization and submittal to Cal OES and FEMA.

3.2 The 10-Step Planning Process

Foster Morrison established the planning process for the EBRPD 2022 LHMP Update using the DMA
planning requirements and FEMA’s associated guidance. This guidance is structured around a four-phase

process:
1. Organize Resources;

2. Assess Risks;

3. Develop the Mitigation Plan; and

4. Implement the Plan and Monitor Progress.

Into this process, Foster Morrison integrated a more detailed 10-step planning process used for FEMA’s
CRS and FMA programs. Thus, the modified 10-step process used for this LHMP Update meets the
requirements of FEMA’s mitigation grant programs: Hazard Mitigation Grant Program (HMGP); Building
Resilient Infrastructure and Communities (BRIC) program; High Hazard Potential Dam (HHPD) program
and Flood Mitigation Assistance (FMA) program.

Table 3-1 shows how the modified 10-step process fits into FEMA’s four-phase process. The sections that
follow describe each planning step in more detail.

East Bay Regional Park District 3-2
Local Hazard Mitigation Plan Update
December 2022



Table 3-1 Mitigation Planning Processes Used to Develop the EBRPD Local Hazard
Mitigation Plan

DMA Process Modified CRS Process

1) Organize Resources

201.6(c)(1) 1) Organize the Planning Effort
201.6(b)(1) 2) Involve the Public
201.6(b)(2) and (3) 3) Coordinate with Other Departments and Agencies
201.6(c)(2)(i) 4) Identify the Hazards
201.6(c)(2)(ii) 5) Assess the Risks
201.6(c)(3)() 6) Set Goals
201.6(c)(3)(ii) 7) Review Possible Activities
201.6(c)(3)(ii1) 8) Draft an Action Plan
4) Implement the Plan and Monitor Progress
201.6(c)(5) 9) Adopt the Plan
201.6(c)(4) 10) Implement, Evaluate, and Revise the Plan
3.2.1. Phase 1: Organize Resources

Planning Step 1: Organize the Planning Effort

With the EBRPD’s commitment to participate in the DMA planning process, Foster Morrison worked with
EBRPD’s Management Services Division, Assistant Finance Officer (AFO), as overall project lead, to
establish the framework and organization for development of this LHMP Update. An initial call was held
with the EBRPD project lead in April of 2022 to discuss the organizational and process aspects of this
LHMP Update development process.

An initial EBRPD internal kick-off meeting was held on May 11, 2022, with a kickoff meeting of the HMPC
held on June 1, 2022. Invitations to the kickoff meeting was extended to key Park District staff and
representatives from Alameda and Contra Costa Counties, incorporated communities, and special districts,
as well as to other federal, state, and local stakeholders that might have an interest in participating in the
planning process. Representatives from the Park District and key community stakeholders participated in
this LHMP project with additional invitations extended as appropriate throughout the planning process.
The list of invitees is included in Appendix A.

The HMPC, comprising EBRPD staff and other government, community, and stakeholder representatives
developed the LHMP Update with leadership from the EBRPD and facilitation by Foster Morrison. Table
3-2 shows who participated on the HMPC.
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Table 3-2 HMPC Participant List

Agency
East Bay Regional Parks

Name

Jeff Rasmussen

Title

Assistant Finance Officer

East Bay Regional Parks

Dave Mason

Public Information Officer

East Bay Regional Parks Aileen Theile Fire Chief
East Bay Regional Parks Kristen Van Dam Fuels Ecologist
East Bay Regional Parks Matt Graul Division Chief
East Bay Regional Parks Alma Balmes Manager

East Bay Regional Parks Katy Hornbeck Manager

East Bay Regional Parks

Eric Holmes

Administrative Analyst IT

East Bay Regional Parks

Lisa Goorjian

Chief of Design & Construction

East Bay Regional Parks

David Rusting

Chief Information Officer

East Bay Regional Parks Brian Holt Chief
East Bay Regional Parks Khari Helae Assistant Fire Chief
East Bay Regional Parks Devan Reiff Principal Planner

East Bay Regional Parks

Lt. Terrence (Joe) Cotcher

Police Lieutenant

East Bay Regional Parks David Phulps Police Lieutenant
East Bay Regional Parks Glen Gilchrist Design Manager
East Bay Regional Parks Debra Auker Assist. GM of Finance and Management

Services/ CFO

City of Alameda

Sharon Oliver

Fire Department, Disaster Preparedness
Coordinator

City of Berkeley Fire Dan Green Assistant Fire Chief

City of Union City Joan Malloy City Manager

Contra Costa County Rick Kovar OES

Contra Costa County Chris Lau Public Works Department

Contra Costa County Kelly Kalfsbeek Public Works Department

Contra Costa County Will Nelson Director of Community Development
Contra Costa Fire Aaron McAlister Deputy Fire Chief

Contra Costa Fire Chris Bachman

City of Concord Trish Beirne Emergency and Volunteer Services Mgr.
City of Lafayette Cathy Surges-Moscato

Town of Moraga

Afshan Hamid

City of San Pablo Ronalyn Nonato Associate Engineer
City of Walnut Creek Betsy Burkhart

Kensington Fire Bill Hansell

San Ramon Valley Fire Protection District Ron Marley

State Lands Commission

Ken Foster
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Agency Name Title

Hills Emergency Forum Edgar Orre Cal Fire
Hills Emergency Forum/Betkeley Fire Dori Tieu Berkely Edu
Hills Emergency Forum David Winnacker Chief Moraga-Orinda Fire
UCSF Michelle Heckle USSF Police/EOC
City of Union City Ricardo Martinez
El Cerrito Fire Jose Castrejon Interim Fire Chief
Livermore-Pleasanton Fire Department Kim Colantuona
Danville Police Department Allan Shields
City of Walnut Creek Mike Vickers
Diablo Water Christine Belleci
City of Fremont Fire Alec Tune Emergency Services Manager
El Cerrito Chase Beckman Fire Marshall
City of Orinda David Biggs City Manager
City of Concord Bruce Davis
Michelle Battaglia
City of Richmond Jonelyn Whales Senior Planner

This list includes all HMPC members that attended one or more HMPC meetings detailed in Table 3-3, as
well as those who provided key input into the LHMP Update development process. In addition to providing
representation on the HMPC, the Park District formulated an internal planning team to collect and provide
requested data and to conduct timely reviews of the draft documents.

Meetings

The planning process officially began with an initial project planning meeting held in April 2022, followed
by an internal Park District and HMPC kick-off meetings held on May 11, 2022, and June 1, 2022,
respectively. The meetings covered the scope of work and an introduction to the DMA requirements.
During the HMPC meetings, participants were provided with data collection worksheets to facilitate the
collection of information necessary to support development of the LHMP. Using FEMA guidance, these
worksheets were designed to capture information on past hazard events, identify hazards of concern to the
Park District, quantify values at risk to identified hazards, inventory existing capabilities, and to identify
possible mitigation actions. A copy of the worksheets for this project are included in Appendix A.

During the planning process, the HMPC communicated through virtual meetings, email, telephone
conversations, a Dropbox website, and through a Park District developed webpage dedicated to the LHMP
development process. This later webpage was developed to provide information to the HMPC, the public
and all stakeholders involved in the LHMP Update process. Draft documents were also posted on this
webpage so that the HMPC members and the public could easily access and review them. The LHMP
webpage (shown on Figure 3-1) can be accessed at: https://www.ebparks.org/projects/fema-local-hazard-
mitigation-plan.
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The HMPC met formally five times during the planning period (April 2022 — December 2022) which
adequately covers the four phases of DMA and the 10-Step CRS planning process. The formal meetings
held and topics discussed are described in Table 3-3. Invitations, agendas and sign-in sheets for each of the
meetings are included in Appendix A.

Table 3-3 EBRPD Internal and HMPC Meetings

Meeting Meeting Topic Meeting Meeting Location

Type Date(s)

EBRPD 1) Introduction to DMA and the planning process May 11, Virtual Zoom Meeting
Internal Kick- | 2) Organize Resources: the role of the HMPC, planning for | 2022
off Meeting public involvement, coordinating with other
agencies/stakeholders

3) Identification of stakeholders for HMPC

HMPC #1 1) Introduction to DMA and the planning process June 1, Virtual Zoom Meeting
Kick-off 2) Organize Resources: the role of the HMPC, planning for | 2022
Meeting public involvement, coordinating with other

agencies/stakeholders
3) Introduction to Hazard Identification

HMPC #2 1) Risk assessment overview and work session July 13, Virtual Zoom Meeting
- Assess the Hazard 2022
- Assess the Problem
- Capability Assessment
HMPC #3 1) Review of risk assessment summary August 3, | Virtual Zoom Meeting
2) Intro to Mitigation Action Strategy development 2022
- Set Goals
- Review possible activities
HMPC #4 1) Review of mitigation alternatives August 4, | Virtual Zoom Meeting
2) Identify updated list of mitigation actions by hazard 2022

3) Review of mitigation selection criteria
4) Update and prioritize mitigation actions
5) Mitigation Action Strategy Implementation and Draft
Action Development
- Review possible activities
- Draft an Action Plan

HMPC #5 1) Review of final HMPC, stakeholder, and public November | Virtual Zoom Meeting
comments and input to Plan 17,2022
3) Draft an Action Plan

4) Plan maintenance and Implementation Procedutes

Zoom Meetings

As a result of the ongoing Covid-19 Pandemic, all of the HMPC and public meetings were conducted
virtually via the online Zoom format. While these Zoom meetings presented a few challenges from a
collaboration standpoint, holding these meetings online also had its advantages. First, it was observed that
more people were available to attend an online meeting, including those out of area agencies where travel
to the EBRPD for a meeting was difficult due to the time involved. Another benefit was the use of the Chat
function in the Zoom format. This allowed those individuals not likely to speak up in a face-to-face meeting
to provide input via Chat. Further, these Chat transcripts were recorded in a written retrievable format that
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allowed Foster Morrison to develop comprehensive notes detailing HMPC and public input. The primary
negative impact of the Zoom meeting is that it did not allow us to collect a full and accurate sign-in record
from the meeting participants. While it was encouraged for everyone to use the chat function to sign in.
Not everyone was online to be able to use the chat function (e.g., those people calling in via their phones)
and even those that had access did not always use it. Thus, the sign-in sheets cannot be considered definitive
on those who attended and those who did not.

Planning Step 2: Involve the Public

Up-front coordination discussions with the EBRPD established the initial plan for public involvement.
Public involvement activities for this LHMP Update included press releases, social media communications,
stakeholder and public meetings, development of an LHMP webpage and associated website postings, and
the solicitation of public and stakeholder comments on the draft Plan through a variety of mechanisms.
Information provided to the public included an overview of the mitigation status and successes resulting
from implementation of the 2017 LHMP as well as information on the processes, new risk assessment data,
and proposed mitigation strategies for this 2022 LHMP Update. At the EBRPD kick-off meeting, the
HMPC discussed additional strategies for public involvement and agreed to an approach using established
public information mechanisms and resources within the Park District.

Public Outreach Activities

Public outreach for this LHMP Update began at the beginning of the Plan development process with the
development of a webpage and outreach document on the LHMP development process through a variety of
mechanisms as described below:

Outreach on EBRPD website

Outreach on Park District social media sites: Twitter, Facebook, Instagram, LinkedIn
Press releases on the LHMP development process and Draft document review
Outreach through EBRPD community emails

YV VY

The purpose of this outreach was to inform the public and other stakeholders of the EBRPD’s LHMP
Update project and how they could get involved and how to provide comments on the draft LHMP Update
prior to submittal to Cal OES/FEMA. The initial outreach also invited the public and stakeholders to the
public kickoff meeting for the project. Information on these outreach efforts and public
comments/responses can be seen in Appendix A to this LHMP.

Public Meetings

Two public meetings for the EBRPD 2022 LHMP Update were planned during key times of the LHMP
development process:

Public Meeting #1: LHMP Update Kickoff

An early public meeting was held at the beginning of the LHMP planning process to inform the public of
the purpose of the Disaster Mitigation Act, hazard mitigation and the hazard mitigation planning process
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for the EBRPD, and how the public can get involved. This meeting was advertised on the EBRPD LHMP
webpage, through a press release, and other local outreach mechanisms.

Public Meeting #2: Meeting on the Draft LHMP Update

The first draft of the LHMP Update was provided to the HMPC in September 2022, with a public review
draft provided in October 2022. A public meeting was scheduled for November 16, 2022 to present the
draft LHMP Update and to collect public comments on the LHMP Update prior to finalization and submittal
to Cal OES/FEMA. The public meeting on the draft LHMP was advertised in a variety of ways to maximize
outreach efforts to the public and included a press release and social media communications. The outreach
efforts included information on the date, location and time of the meeting, where the draft Plan could be
accessed in the community, and how to provide comments on the draft Plan. In addition to a copy of the
draft Plan being placed on the EBRPD website in advance of the public meeting, a hard copy of the draft
Plan was made available to interested parties at the EBRPD administrative office — Peralta Building.

Documentation to support the public meetings can be found in Appendix A. In addition to outreach for
public participation, notices of meetings were sent directly to all persons on the HMPC contact list which
included other agency and key stakeholders with an interest in the EBRPD LHMP Update project.

The formal public meetings for this project are summarized in Table 3-4.

Table 3-4 Public and Stakeholder Meetings

Meeting Type Meeting Topic Meeting Date Meeting Location

Public Meeting #1 1) Intro to DMA and June 1, 2022 Virtual Zoom
mitigation planning Meeting

2) The EBRPD LHMP Update
Development Process

Public Meeting #2 1)Presentation of Draft LHMP | November 16, 2022 Virtual Zoom
Update and solicitation of Meeting
public and stakeholder
comments

As appropriate, stakeholder and public comments and recommendations are incorporated into the LHMP
Update throughout the LHMP development process, including the sections that address mitigation goals
and strategies. However, no public comments were received on the draft Plan.

The draft LHMP is currently available online on the EBRPD webpage at:
https://www.ebparks.org/projects/fema-local-hazard-mitigation-plan.
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Figure 3-1 EBRPD Local Hazard Mitigation Plan Webpage
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Planning Step 3: Coordinate with Other Departments and Agencies

Early in the planning process, the HMPC determined that data collection, mitigation strategy development,
and LHMP Update approval would be greatly enhanced by inviting other local, state and federal agencies
and organizations to participate in the process. Based on their involvement in hazard mitigation planning,
their involvement in the EBRPD Planning Area, and/or their interest as a neighboring jurisdiction,
representatives from the following agencies were invited to participate on the HMPC:

Alameda County

Alameda County Flood Control and Water Conservation District
American Red Cross

Bay Area Ridge Trail

BIMID

Cal DWR

Cal Fire

Cal OES

Cal Trans

California Department of Fish and Wildlife
Central San

City of Alameda

City of Albany

City of Antioch

City of Brentwood

City of Clayton

City of Concord

VVVVVVVVVVVVVYVVYYY
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City of Concord
City of El Cerrito
City of Emeryville
City of Fremont

City of Fremont Fire
City of Hayward
City of Hercules
City of Lafayette
City of Livermore
City of Martinez
City of Oakley

City of Orinda

City of Orinda

City of Pinole

City of Pittsburg
City of Pleasant Hill
City of Pleasanton
City of Richmond
City of San Pablo
City of San Ramon
City of Union City
City of Walnut Creek
Conservation District
Contra Costa County

Contra Costa Water District

Danville Police Department

Delta Diablo

Diablo Fire Safe Council

Diablo Water

East Bay California Native Plant Society
East Bay MUD

East Contra Costa Fire Protection District
EBRPD Park Advisory Committee

El Cerrito

El Cerrito Fire

FEMA Region IX - Hazard Mitigation
Hayward Area Recreation and Park District
Hills Emergency Forum
Livermore-Pleasanton Fire Department
Moraga Orinda Fire

Moraga-Orinda Fire District

National Weather Service

PG&E

Pleasant Hill Recreation and Park District
Regional Parks Foundations

Regional Water Resources Control Board
Rideout Adventist Health
Rodeo-Hercules Fire Protection District
San Ramon Valley Fire Protection District

VVYVVVVVVVVVVVVVVVVVVVVVVVYVYVVVVVVVVVVVVVYVYVVVVYVVVVVYVVVYYVYY

Contra Costa County Fire Protection District
Contra Costa County Flood Control and Water
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State Lands Commission
Town of Moraga

U.S. Army Corps of Engineers
UC Berkely

UCSF

United States Forest Service

YVVYVYVYVYY

Coordination with key agencies, organizations, and advisory groups throughout the planning process
allowed the HMPC to review common problems, development policies, and mitigation strategies as well
as identifying any conflicts or inconsistencies with regional mitigation policies, plans, programs and
regulations. Coordination involved contacting these agencies and informing them on how to participate in
the LHMP development process, inviting them to HMPC meetings, and asking if they had any expertise or
assistance they could lend to the planning process, risk assessment, or specific mitigation strategy.

In addition, as part of the overall stakeholder and agency coordination effort, the HMPC coordinated with
and utilized input to the LHMP Update from the following agencies:

Cal-Adapt

Cal Atlas

Cal OES

CAL FIRE

Cal Trans

California Department of Conservation
California Department of Finance

California Department of Fish and Wildlife
California Department of Food and Agriculture
California Department of Parks and Recreation
California Department of Water Resources
California Division of Mines and Geology
California Employment Development Department
California Geological Survey

California Invasive Plant Council

California Natural Resources Agency

FEMA Region [X

Library of Congress

National Drought Mitigation Center

National Levee Database

National Oceanic and Atmospheric Association
National Performance of Dams Program
National Register of Historic Places

National Resource Conservation Service
National Response Center

National Weather Service

Pacific Gas and Electric

Public Policy Institute of California

United States Army Corps of Engineers
United States Bureau of Land Management
United States Bureau of Reclamation

United States Department of Agriculture

US Department of Transportation

VVVVVVVVVVVVVYVYVVYVYVVVVVVVVVVVVVYVYVYYYY
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United States Farm Service Agency

United States Forest Service

United States Geological Survey

United States Occupational Health and Safety Agency
Western Regional Climate Center

YVVVYYVYY

Several opportunities were provided for the groups listed above to participate in the planning process. At
the beginning of the planning process, invitations were extended to many of these groups to actively
participate on the HMPC. Others assisted in the process by providing data directly as requested in the Data
Collection Worksheets or through data contained on their websites or as maintained by their offices. Further
as part of the public outreach process, all groups were invited to attend the HMPC and public meetings and
to review and comment on the LHMP Update prior to submittal to CAL OES and FEMA

Other Community Planning Efforts and Hazard Mitigation Activities

Coordination with other Park District and community planning efforts is also paramount to the success of
this LHMP Update. Hazard mitigation planning involves identifying existing policies, tools, and actions
that will reduce a community’s risk and vulnerability to hazards. The EBRPD uses a variety of
comprehensive planning mechanisms, such as strategic and master plans, hazard and climate plans,
emergency planning documents, and internal planning efforts and processes to guide Park District
operations and growth and development of the EBRPD. Integrating existing planning efforts and mitigation
policies and action strategies into this LHMP Update establishes a credible and comprehensive plan that
ties into and supports other Park District programs. The development of this LHMP Update incorporated
information from the following existing plans, studies, reports, and initiatives as well as other relevant data
from neighboring communities and other jurisdictions. More details can be found in Appendix B.

2013 East Bay Regional Park District Master Plan

2017 EBRPD Local Hazard Mitigation Plan

2017 Economic Analysis Impact Report

2018 Contra Costa County Local Hazard Mitigation Plan

2018 State of California Hazard Mitigation Plan

2021 Alameda County Local Hazard Mitigation Plan Public Draft
CAL FIRE Plans and data

CAL OES plans and data

California Department of Finance demographic documents
California Department of Water Resources plans and information
California DWR Division of Safety of Dams plans and information
California Geological Survey Plans

Climate Adaptation Plans

Climate Change and Health Profile Report — Alameda and Contra Costa County
CWPPs

Dam Emergency Action Plans

Emergency Operations Plans

Evacuation Plans

FEMA mitigation planning documents

Flood Insurance Studies

General Plans — County and Cities

National Weather Service documents

VVVVVVVVVYVVVVVVVVVVVVVYY
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Stormwater Master Plans

US Department of Agriculture Reports
US Department of Interior Plans

US Fish and Wildlife reports

USGS Reports

YVVVYYVYY

Specific source documents are referenced at the beginning of each section of Chapter 4 and in Appendix B.
These and other documents were reviewed and considered, as appropriate, during the collection of data to
support Planning Steps 4 and 5, which include the hazard identification, vulnerability assessment, and
capability assessment. Data from these plans and ordinances was incorporated into the risk assessment and
hazard vulnerability sections of the LHMP Update. In accordance with DMA requirements and guidance,
Best Available Data was used throughout the development of this LHMP. Where the data from the existing
studies and reports is used in this LHMP Update, the source document is referenced throughout this LHMP.
The data was also used in determining the capability of the Park District in being able to implement
mitigation strategies. Appendix B, References, provides a detailed list of references used in the preparation
of this LHMP Update.

3.2.2. Phase 2: Assess Risks

Planning Steps 4 and 5: Identily the Hazards and Assess the Risks

Foster Morrison led the HMPC in a research effort to identify, document, and profile the natural hazards
that have, or could have, an impact on the EBRPD Planning Area. Starting with the 2017 LHMP, natural
hazards of concern were added, deleted, and modified for this LHMP Update. Regional and EBRPD data
sources and HMPC input were used in this effort to aid in determining hazards and vulnerabilities and
where the risk varies across the EBRPD Planning Area. Geographic information systems (GIS) were used
to display, analyze, and quantify hazards and vulnerabilities, where available.

The HMPC also conducted a capability assessment to review and document the Park District’s current
capabilities to mitigate risk from and vulnerability to hazards. By collecting information about existing
Park District programs, policies, regulations, ordinances, and emergency plans, the HMPC could assess
those activities and measures already in place that contribute to mitigating some of the risks and
vulnerabilities identified.

A more detailed description of the risk assessment process, methodologies, and results are included in
Chapter 4 Risk Assessment.

NFIP Participation

Also to be noted, DMA requires an assessment of a jurisdiction’s continued compliance with the NFIP as
part of an LHMP. However, this applies only to eligible NFIP communities. The EBRPD as a Special
District is not eligible to participate in this program. While the Park District does not participate in the
NFIP and thus does not administer its own floodplains, it complies with the flood requirements established
by the State of California and the counties and cities in which its facilities are located.
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High Hazard Potential Dam Hazard (HHPD) Identification and Coordination

East Bay Regional Park District owns two dams, C.L. Tilden and Lake Temescal, that are classified by the
State of California as Extremely High Hazard dams. Foster Morrison worked with both the EBRPD (as the
local dam owner) and the State of California Department of Water Resources (DWR) Division of Safety of
Dams (DSOD) to identify these dams their locations, current conditions, inundation mapping and other dam
specific data. The EBRPD dam coordinator provided Foster Morrison with the newly developed 2022 dam
Emergency Action Plans (EAPs) for both C.L. Tilden and Lake Temescal dams and other data related to
the current status, issues, and concerns relative to these dams. The inundation data was obtained from the
California DWR DSOD. The DSOD also provided reports on dam status for this LHMP Update. The
EAPs and dam inundation data was utilized in Section 4.3.7 Dam Failure of this Plan Update. Risks and
vulnerabilities, as well as any dam deficiencies, from HHPD dams are discussed in Section 4.3.7 as well.
Goals and mitigation actions to address any deficiencies are noted in Chapter 5 of this Plan Update. In
addition to addressing the specifics of the two EBRPD owned dams to meet the requirements of the HHPD
program for the EBRPD, Section 4.3.7 also includes a complete inventory and risk and vulnerability
assessment of other dams located within the EBRPD Planning Area.

3.2.3. Phase 3: Develop the Mitigation Plan

Planning Steps 6 and 7: Set Goals and Review Possible Activities

Foster Morrison facilitated brainstorming and discussion sessions with the HMPC that described the
purpose and process of developing planning goals and objectives, a comprehensive range of mitigation
alternatives, and a method of selecting and defending recommended mitigation actions using a series of
selection criteria. This information is included in Chapter 5 Mitigation Strategy. Additional documentation
on the process the HMPC used to develop the goals and mitigation strategy is in Appendix C.

Planning Step 8: Draft an Action Plan

Based on input from the HMPC regarding the draft risk assessment and the goals and activities identified
in Planning Steps 6 and 7, a complete first draft of the LHMP Update was developed. This complete draft
was provided for HMPC review and comment via a Dropbox web link. HMPC comments were integrated
into a second public review draft, which was placed on the EBRPD website and advertised to collect public
input and comments. The HMPC integrated comments and issues from the public, as appropriate and as
detailed above, along with additional internal review comments and produced a third draft for review and
approval by CAL OES and FEMA Region IX, contingent upon final adoption by the EBRPD Board.

3.2.4. Phase 4: Implement the Plan and Monitor Progress

Planning Step 9: Adopt the Plan

In order to secure buy-in and officially implement the LHMP Update, the Plan was adopted by the EBRPD
governing board using the sample resolution contained in Appendix D.
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Planning Step 10: Implement, Evaluate, and Revise the Plan

The true worth of any mitigation plan is in the effectiveness of its implementation. Up to this point in the
planning process, all of the HMPC’s efforts have been directed at researching data, coordinating input from
participating entities, and developing appropriate mitigation actions. Each recommended action includes
key descriptors, such as a lead manager and possible funding sources, to help initiate implementation. An
overall implementation strategy is described in Chapter 7 Plan Implementation and Maintenance.

Finally, there are numerous organizations within the EBRPD Planning Area whose goals and interests
interface with hazard mitigation. Coordination with these other planning efforts, as addressed in Planning
Step 3, is paramount to the implementation and ongoing success of this LHMP Update and hazard
mitigation in the Park District and is addressed further in Chapter 7.

Implementation and Maintenance Process: 2017

The 2017 EBRPD LHMP included a process for Plan maintenance and implementation of the mitigation
strategy as well as formal updates to the Plan document. The 2017 process called for annual reviews of the
LHMP and following any significant disaster event. In addition, the 2017 process called for a formal plan
update as required by DMA regulations every 5 years. While formal reviews of the 2017 LHMP by the
HMPC did not occur on an annual basis, the EBRPD staff conducted informal reviews as part of their
process for identifying and implementing mitigation projects in the Park District. This 2022 LHMP Update,
once approved and adopted, will meet the DMA formal 5-year update requirement.

In addition, the 2017 LHMP was relied on and integrated into other planning mechanisms in the Park
District. Table 3-5 lists the planning mechanism the 2017 LHMP was integrated into by the EBRPD.

Table 3-5 Incorporation of 2017 EBRPD LHMP into Other Planning Mechanisms

Planning Mechanism 2017 Details

LHMP Was Incorporated or

Implemented Through
FEMA HMGP Grant Utilized hazard data and mitigation actions from the LHMP to support
Applications development of FEMA mitigation grant applications

The plan implementation and maintenance process as set forth in the 2017 Plan has been updated for this
LHMP Update. The revised update implementation and maintenance process for the EBRPD 2022 LHMP
Update is set forth in Section 7 of this Plan document. A strategy for continued public involvement for this
update process is also included in Chapter 7.
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East Bay

Regional Park Distric
Chapter 4 Risk Assessment

Requirement §201.6(c)(2): [The plan shall include] A risk assessment that provides the factual basis
for activities proposed in the strategy to reduce losses from identified hazards. Local risk assessments

must provide sufficient information to enable the jurisdiction to identify and prioritize appropriate
mitigation actions to reduce losses from identified hazards.

As defined by FEMA, risk is a combination of hazard, vulnerability, and exposure. “It is the impact that a
hazard would have on people, services, facilities, and structures in a community and refers to the likelihood
of a hazard event resulting in an adverse condition that causes injury or damage.”

The East Bay Regional Park District (EBRPD or Park District) risk assessment process identifies and
profiles relevant hazards and assesses the exposure of lives, property, and infrastructure to these hazards.
The process allows for a better understanding of a jurisdiction’s potential risk to hazards and provides a
framework for developing and prioritizing mitigation actions to reduce risk from future hazard events.

This risk assessment followed the methodology described in the FEMA publication Understanding Your
Risks—Identifying Hazards and Estimating Losses (FEMA 386-2, 2002), which breaks the assessment into
a four-step process:

Identify hazards
Profile hazard events
Inventory assets
Estimate losses

Sl S

Data collected through this process has been incorporated into the following sections of this chapter:

> Section 4.1 Hazard Identification: Natural Hazards identifies the natural hazards that threaten the
Park District and describes why some hazards have been omitted from further consideration.

> Section 4.2. EBRPD Assets at Risk identifies the property values; populations; critical facilities; and
cultural, historical, and natural resources at risk. This information is not hazard specific and covers the
entire EBRPD Planning Area.

> Section 4.3: Hazard Profiles and Vulnerability Assessment provides an overview of each hazard, its
location and extent, and discusses the risk, vulnerability, and impacts of each natural hazard to the
Planning Area. The hazard profile also describes previous occurrences of hazard events and the
likelihood of future occurrences. The vulnerability assessment evaluates the Park District’s exposure
to natural hazards; considering assets at risk, populations at risk, critical facilities, future development
trends, and, where possible, estimates potential hazard losses.

» Section 4.4 Capability Assessment inventories existing mitigation activities and policies, regulations,
and plans that pertain to mitigation in the Park District and can affect net vulnerability.
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This risk assessment covers the entire geographical extent of the EBRPD boundaries (or service area). The
boundaries of the EBRPD include the entirety of Alameda and Contra Costa counties. Hereinafter in this
document, this will be referred to as the EBRPD Planning Area.

This LHMP Update involved a comprehensive review and update of each section of the 2017 risk
assessment. Information from the 2017 LHMP was used in this Update where valid and applicable. As
part of the risk assessment update, new data was used, where available, and new analyses were conducted.
Where data from existing studies and reports was used, the source is referenced throughout this risk
assessment. Refinements, changes, and new methodologies used in the development of this risk assessment
update are summarized in Chapter 2 What’s New and are also detailed in this risk assessment portion of
this Plan.

4.1 Hazard Identification: Natural Hazards

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

natural hazards that can affect the jurisdiction.

The HMPC conducted a hazard identification study to determine the natural hazards that threaten the
EBRPD. This section details the methodology and results of this effort.

Data Sources
The following data sources were used for this Hazard Identification portion of the Plan:

HMPC input

National Oceanic and Atmospheric Administration (NOAA) National Climatic Data Center (NCDC)
Storm Events Database

2017 EBRPD Local Hazard Mitigation Plan

2018 State of California Hazard Mitigation Plan

2018 Contra Costa County Local Hazard Mitigation Plan

2021 Alameda County Local Hazard Mitigation Plan Public Draft

FEMA Disaster Declaration Database

Y VYV

YVVVYY

4.1.1. Methodology and Results

Using existing natural hazards data and input gained through the kickoff planning meeting, the HMPC
agreed upon a list of natural hazards that could affect the EBRPD. Hazards data from the California Office
of Emergency Services (Cal OES), FEMA, the National Oceanic and Atmospheric Administration
(NOAA), and many other sources were examined to assess the significance of these hazards to the Park
District. Those hazards identified as a high or medium significance are considered priority hazards for
mitigation planning. Those hazards that occur infrequently or have little or no impact on the Planning Area
were determined to be of low significance and not considered a priority hazard. Significance of each
identified hazard was measured in general terms and focused on key criteria such as frequency and resulting
damage, which includes deaths and injuries, as well as property and economic damage. The ability of a
community to reduce losses through implementation of existing and new mitigation measures was also
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considered as to the significance of a hazard. The natural hazards evaluated as part of this Plan include
those that have occurred historically and/or have the potential to cause significant human and/or monetary
losses in the future.

The following hazards in Table 4-1, listed alphabetically, were identified and investigated for this LHMP
Update. As a starting point, the 2018 California State Hazard Mitigation Plan and LHMPs for Alameda
and Contra Costa Counties were consulted to evaluate the applicability of hazards of concern to the Park
District. Building upon this effort, hazards from the 2017 EBRPD Local Hazard Mitigation Plan (LHMP)
were also identified, and comments explain how hazards were updated from the 2017 Plan. Most hazards
from the 2017 Plan were profiled in this LHMP Update. Hazards dropped for this 2022 Plan Update include
snow and ice storms and volcano. Dam failure, localized flood, landslide, levee failure, sea level rise, and
tsunami were broken out as standalone hazards. New hazards include climate change and pandemic.

Table 4-1 EBRPD Hazard Identification and Comparison from 2017 LHMP

2022 Hazards ‘ 2017 Hazards Comment
Climate Change - New hazard (although it was briefly discussed in the
2017 Plan, no analysis or significant discussions were
done).
Dam Failure Part of earthquake This hazard was made to be a standalone hazard
hazard which included a complete risk assessment with a dam

inventory and inundation mapping analysis. This
included meeting HHPD program requirements for
EBRPD owned dams.

Drought & Water Shortage (with Drought Similar analysis was performed.

tree mortality)

Earthquakes (and earthquake Earthquake Similar earthquake analysis was performed. Additional
liquefaction) analysis on liquefaction was performed. An analysis of

Park District lands and values at risk to liquefaction
was analyzed.

Flood: 1%/0.2% annual chance Part of Flood hazard Additional analysis was performed on Park District
lands and values that fall into DFIRM flood zones.
Flood: Localized/Stormwater Part of Flood hazard Additional review was done on locations at risk from
Flooding localized flooding.
Landslide, Mudslide, Debris Flow Part of Earthquake This hazard was made to be a stand-alone hazard.
hazard Additional analysis on Park District facilities in the

landslide susceptibility zones was performed.

Levee Failure Part of Flood hazard Additional analysis of levees was performed. Levee X
Protected by flood zones were mapped, and an
analysis of Park District lands and values was

performed.
Pandemic — New hazard
Sea Level Rise Part of Flood hazard This hazard was made to be a stand-alone hazard.

Additional analysis on Park District facilities in the
anticipated sea level rise areas was performed.

Severe Weather: Extreme Heat Extreme Temperatures | Similar analysis was performed.
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2022 Hazards ‘ 2017 Hazards Comment
Severe Weather: Heavy Rain and Part of Flood hazard Similar analysis was performed.
Storms
Severe Weather: High Winds and High Winds Similar analysis was performed.
Tornadoes
- Snow and Ice Storms | This hazard was dropped due to its historically low
chance of occurrence.
Tsunami Part of Earthquake This hazard was made to be a stand-alone hazard.
hazard Additional analysis on District facilities in the tsunami
zone was performed.
Wildfire (with smoke/ air quality) Wildland Urban Similar analysis was performed, but newer asset and
Interface Fires facility data from the Park District was analyzed.
- Volcano This hazard was dropped due to its low chance of
occurrence and impact to the Park District.

Certain hazards were excluded from consideration for this Plan. They are shown in Table 4-2.

Table 4-2 EBRPD — Excluded Hazards

Hazard Excluded ‘ Why Excluded

Avalanches

The Park District does not have measurable snowfall to have avalanche as a hazard.

Air Pollution

The Park District did consider this a hazard for the LHMP; it is dealt with in other
EBRPD planning mechanisms. Air quality issues associated with wildfire smoke is

included in the wildfire hazard discussion of this 2022 LHMP Update.

Insects Pests and Diseases

The Park District did consider this a hazard for this LHMP; howevet, it is dealt
with in other EBRPD planning mechanisms.

Natural Gas Pipeline Hazards

The Park District did not consider this a hazard due to the low number of gas
pipelines traversing the EBRPD. The Park District has no control over any
pipelines.

Oil Spills

The Park District did not consider this a hazard, as there are few pipelines or oil
wells in the EBRPD. The Park District has no control over any pipelines.

Radiological Accidents

There are no areas in the Park District at risk to this hazard.

Terrorism The Park District did consider this a hazard for this LHMP; however, it is dealt
with in other County and EBRPD planning mechanisms.

Cyber Threats The Park District did consider this a hazard for this LHMP; however, it is dealt
with in other County and EBRPD planning mechanisms.

Airline Crashes There have been no past occurrences in the Park District of airplane crashes. This

is not under the control of the EBRPD to address.

Civil Disturbance

The Park District did not consider this a hazard for this LHMP; however, it is dealt

with in other County and EBRPD planning mechanisms.

Well Stimulation and Hydraulic
Fracking

This is not occurring in the Park District.
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The worksheet below was completed by the EBRPD to identify, profile, and rate the significance of
identified hazards.
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Table 4-3 EBRPD Hazard Identification

Likelihood of Climate

Geographic Future Magnitude/ Change
Hazard Extent Occurrences Severity Significance Influence
Climate Change Extensive Likely Limited High -
Coastal Flooding and Sea Level Rise Limited Likely Limited Medium High
Dam Failure Significant Unlikely Critical High Medium
Drought & Water Shortage (with tree  Extensive Likely Critical Medium High
mortality)
Earthquakes (and earthquake Extensive Occasional Catastrophic  High Low
liquefaction)
Flood: 1%/0.2% annual chance Limited Occasional/ Limited Medium High

Unlikely

Flood: Localized/Stormwater Flooding ~ Significant ~ Highly Likely Limited Medium Medium
Landslide, Mudslide, Debris Flow Significant ~ Highly Likely Limited Medium Medium
Levee Failure Limited Occasional Limited Medium Medium
Pandemic Extensive Occasional Critical Low Low
Severe Weather: Extreme Heat Extensive Highly Likely Limited Medium High
Severe Weather: Heavy Rain and Extensive Highly Likely Limited Medium High
Storms
Severe Weather: High Winds and Extensive Highly Likely Limited Medium Medium
Tornadoes
Tsunami Limited Occasional Limited Low Medium
Wildfire (with smoke/ air quality) Extensive Highly Likely Catastrophic  High High
Geographic Extent Magnitude/Severity

Limited: Iess than 10% of planning
area

Significant: 10-50% of planning area
Extensive: 50-100% of planning area
Likelihood of Future
Occurrences

Highly Likely: Near 100% chance of
occurrence in next year, or happens
every year.

Likely: Between 10 and 100% chance
of occurrence in next year, or has a
recurrence interval of 10 years or less.
Occasional: Between 1 and 10%
chance of occurrence in the next year,
or has a recurrence interval of 11 to 100
years.

Unlikely: Less than 1% chance of
occurrence in next 100 years, or has a
recurrence interval of greater than every
100 years.

Catastrophic: More than 50 percent of property severely damaged,;
shutdown of facilities for mote than 30 days; and/or multiple deaths
Critical: 25-50 percent of property severely damaged; shutdown of facilities
for at least two weeks; and/or injuries and/or illnesses result in permanent
disability

Limited: 10-25 percent of property severely damaged; shutdown of facilities
for more than a week; and/or injuries/illnesses treatable do not result in
permanent disability

Negligible: Less than 10 percent of property severely damaged, shutdown
of facilities and setrvices for less than 24 hours; and/or injuries/illnesses
treatable with first aid

Significance

Low: Minimal potential impact

Medium: Moderate potential impact

High: Widespread potential impact

Climate Change Influence

Low: Minimal potential impact

Medium: Moderate potential impact

High: Widespread potential impact

Source: EBRPD
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4.1.2. Disaster Declaration History

One method to identify hazards based upon past occurrences is to look at what events triggered federal
and/or state disaster declarations within the Park District (although disaster declarations are generally
declared on a county basis). Disaster declarations are granted when the severity and magnitude of the
event’s impact surpass the ability of the local government to respond and recover. Disaster assistance is
supplemental and sequential. When the local government’s capacity has been surpassed, a state disaster
declaration may be issued, following the local agency’s declaration, allowing for the provision of state
assistance. Should the disaster be so severe that both the local and state government’s capacity is exceeded,
a federal disaster declaration may be issued allowing for the provision of federal disaster assistance.

The federal government may issue a disaster declaration through FEMA, the U.S. Department of
Agriculture (USDA), and/or the Small Business Administration (SBA). FEMA also issues emergency
declarations, which are more limited in scope and without the long-term federal recovery programs of major
disaster declarations. The quantity and types of damage are the determining factors. This section focuses
on state and federal disaster and emergency declarations. Since the Park District sits in two separate
counties, the following Disaster Declaration sections are broken out by Alameda and Contra Costa counties.

Alameda County Disaster Declaration History

Alameda County has experienced 26 federal and 32 state declarations since 1950. 17 of the federal
declarations were associated with flood events (including heavy rain and storms), 2 from freeze, 2 from
pandemic, 2 from wildfire, 1 from drought, 1 from earthquake, and 1 for hurricane (for evacuations
stemming from Hurricane Katrina in 2005). Regarding state disaster declarations, 19 of the state
declarations were associated with flood (including heavy rain and storms), 3 were economic, 2 were
associated with drought, 2 were associated with pandemic, 2 with freeze, 1 was agricultural, 1 for fire, 1
from road damage, and 1 from other (Bay Area oil spill). Details of each federal and state disaster
declaration are detailed in Table 4-4. A summary of federal and state disaster declarations is shown in

Table 4-5.

Table 4-4 Alameda County Disaster Declarations 1950-2022

Year Disaster Name Disaster Type Disaster Disaster # State Federal
Cause Declaration # Declaration #
2020 Covid-19 Pandemic Pandemic DR-4482 3/4/2020 1/20/2020
2020 Covid-19 Pandemic Pandemic EM-3428 3/4/2020 3/13/2020
2017 California Severe Flood Storms DR-4308 3/7/2017 4/1/2017
Winter Storms,
Flooding,
Mudslides
2017 California Severe Flood Storms DR-4305 2/10/2017 3/16/2017
Winter Storms,
Flooding,
Mudslides
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Year Disaster Name Disaster Type Disaster Disaster # State Federal
Cause Declaration # Declaration #

2017 California Severe Flood Storms DR-4301 — 2/14/2017
Winter Storms,
Flooding,
Mudslides

2014 California Drought | Drought Drought GP 2014-13 1/17/2014 -

2008 2008 January Flood Flood GP-2008-01 12/21/2007 -
Storms

2007 Bay Area Oils Spill | Other Accident GP-2007-15 11/9/2007 -

2006 California Severe Flood Storms DR-1646 - 6/5/2006
Winter Storms,
Flooding,
Landslides, Mud
Flows

2005/2006 | 2005/06 Winter Flood Storms DR-1628 - 2/3/2006
Storms

2005 Hurricane Katrina | Economic Hurricane EM-3248 2005 | — 9/13/2005
Evacuations

2003 Road Damage Flood Storms GP 2003 1/1/2003 -

2001 Energy Emetgency | Economic Greed GP 2001 1/1/2001 -

1998 1998 El Nino Flood Flood DR-1203 Proclaimed 2/19/1998
Floods

1997 1997 January Flood Storms DR-1155 1/2/97- 1/4/1997
Floods 1/31/97

1995 California Severe Flood Storms DR-1046 Proclaimed 3/12/1995
Winter Storms,
Flooding,
Landslides, Mud
Flows

1995 1995 Severe Winter | Flood Storms DR-1044 1/6/95- 1/13/1995
Storms 3/14/95

1991 Oakland Hills Fire | Wildfire Wildfire DR-919 - 10/22/1991

1990 Freeze Freeze Freeze DR-894 12/19/1990- 2/11/1991

1/18/1991

1989 Loma Prieta Earthquake Earthquake DR-845 - 9/18/1989
Earthquake

1986 1986 Storms Flood Storms DR-758 2/18-86- 2/18/1986

3/12/86

1983 Bradford Levee Flood Storms GP 83-05 12/9/1983 -
Failure 1/18/1984

1983 1982-1983 Winter | Flood Storms DR-677 12/8/1982- 2/9/1983
Storms 3/21/1983
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Year Disaster Name Disaster Type Disaster Disaster # State Federal
Cause Declaration # Declaration #
1982 California Severe Flood Storms DR-651 1/5/1982 1/7/1982
Storms, Flood,
Mudslides, High
Tide
1981 Mediterranean Agricultural Insect Pests GP-1980 12/1/1980 -
Fruit Fly Medfly
Infestation
1979 Gasoline Shortage | Economic OPEC - 5/8/1979 -
1977 1976 Drought Drought Drought EM-3023 2/9/1976, 1/20/1977
2/13/1976,
2/24/1976,
3/26/1976,
7/6/1976
1974 Gasoline Shortage | Economic OPEC - 2/28/1974 -
3/4/1974
3/10/1974
1973 Eucalyptus Tree Freeze Freeze DR-373 4/4/1973 5/25/1973
Freeze
1970 Forest and Brush | Wildfire Wildfire DR-295 9/24/1970 8/29/1970
Fires 9/28/1970
10/1/1970
10/2/1970
10/20/1970
11/14/1970
1970 1970 Northern Flood Flood DR 283 1/27/1970 - 2/16/1970
California Flooding 3/2/1970
1963 1963 Floods Flood Storms — 2/14/1964 -
1962 Flood and Flood Storms — 10/17/1962, 10/24/1962
Rainstorm 10/25/1962,
10/30/1962,
11/4/1962
1962 Floods and Rains Floods Storms — 10/17/1962 10/24/1962
10/25/1962
10/30/1962
11/4/1962
1958 1958 April Storms | Flood Storms DR-52 4/5/1958 4/4/1958
and Floods
1958 1958 Febtuary Flood Storms CDO 58-03 2/26/1958 -
Storms and Floods
1957 Unseasonal and Flood Severe Storm, | — 5/20/1957 -
Heavy Rainfall Economic (Cherry-
producing)
1955 1955 Floods Flood Flood DR-47 12/22/1955 12/23/1955
1950 1950 Floods Flood Flood OCD 50-01 11/21/1950 -
Source: Cal OES, FEMA
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Table 4-5 Alameda County Disaster Declarations 1950-2022 Summarized by Disaster Type

Disaster Type State Declarations Federal Declarations
Count ‘ Years Count ‘ Years

Agricultural 1 1981 0 -

Drought 2 1976, 2014 1 1976

Earthquake 0 - 1 1989

Economic 3 1974, 1979, 2001 0 -

Freeze 2 1973, 1990 2 1973, 1990

Flood (including heavy 19 1950, 1955, 1957, 1958 (twice), 17 1955, 1958, 1962 (twice), 1970,

rains and storms) 1962, 1963, 1970, 1982, 1983 1982, 1983, 1986, 1995 (twice),
(twice), 1986, 1995 (twice), 1997, 1998, 2005, 2006, 2017
1997, 1998, 2008, 2017 (twice) (three)

Hurricane 0 - 1 2005

Other 1 2007 0 -

Pandemic 2 2020 2 2020

Road Damage 1 2003 0 -

Wildfire 1 1970 2 1970, 1991

Totals 32 - 26 -

Source: Cal OES, FEMA

Alameda County Disasters since 2017 Plan

» 2017 Flood (three federal and two state)

» 2020 Pandemic (state and federal)

Contra Costa County Disaster Declaration

Contra Costa County has experienced 28 federal and 37 state declarations since 1950. 20 of the federal
declarations were associated with flood events (including heavy rain and storms), 2 from pandemic, 1 from
freeze, 1 from drought, 1 from earthquake, 1 from wildfire, and 1 for hurricane (for evacuations stemming

from Hurricane Katrina in 2005). Regarding state disaster declarations, 24 of the state declarations were
associated with flood (including heavy rain and storms), 3 were economic, 2 were associated with drought,
2 were associated with pandemic, 1 for freeze, 1 from wildfire, 1 was agricultural, 1 was from road damage,
and 2 from other (Bay Area oil spill and Richmond sinkhole). Details of each federal and state disaster
declaration are detailed in Table 4-6. A summary of federal and state disaster declarations is shown in

Table 4-7.

Table 4-6 Contra Costa County Disaster Declarations 1950-2022

Year Disaster Name Disaster Type Disaster Disaster # State Federal
Cause Declaration # Declaration #
2020 Covid-19 Pandemic Pandemic DR-4482 3/4/2020 1/20/2020
2020 Covid-19 Pandemic Pandemic EM-3428 3/4/2020 3/13/2020
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Year Disaster Name Disaster Type Disaster Disaster # State Federal
Cause Declaration # Declaration #

2017 California Severe Flood Storms DR-4308 3/7/2017 4/1/2017
Winter Storms,
Flooding,
Mudslides

2017 California Severe Flood Storms DR-4305 2/10/2017 3/16/2017
Winter Storms,
Flooding,
Mudslides

2017 California Severe Flood Storms DR-4301 - 2/14/2017
Winter Storms,
Flooding,
Mudslides

2014 California Drought | Drought Drought GP 2014-13 1/17/2014 -

2008 2008 January Flood Flood GP-2008-01 12/21/2007 -
Storms

2007 Bay Area Oils Spill | Othet Accident GP-2007-15 11/9/2007 -

2006 California Severe Flood Storms DR-1646 - 6/5/2006
Winter Storms,
Flooding,
Landslides, Mud
Flows

2005/2006 | 2005/06 Winter Flood Storms DR-1628 - 2/3/2006
Storms

2005 Hurricane Katrina | Economic Hurricane EM-3248 2005 | — 9/13/2005
Evacuations

2003 Road Damage Flood Storms GP 2003 1/1/2003 -

2001 Enetrgy Emetgency | Economic Greed GP 2001 1/1/2001 -

1998 1998 El Nino Flood Flood DR-1203 Proclaimed 2/19/1998
Floods

1997 1997 January Flood Storms DR-1155 1/2/97- 1/4/1997
Floods 1/31/97

1995 California Severe Flood Storms DR-1046 Proclaimed 3/12/1995
Winter Storms,
Flooding,
Landslides, Mud
Flows

1995 1995 Severe Winter | Flood Storms DR-1044 1/6/95- 1/13/1995
Storms 3/14/95

1991 Oakland Hills Fire | Wildfire Wildfire DR-919 — 10/22/1991

1990 Freeze Freeze Freeze DR-894 12/19/1990- |2/11/1991

1/18/1991

1989 Loma Prieta Earthquake Earthquake DR-845 — 9/18/1989
Earthquake

1986 1986 Storms Flood Storms DR-758 2/18-86- 2/18/1986

3/12/86
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Year Disaster Name Disaster Type Disaster Disaster # State Federal
Cause Declaration # Declaration #
1983 Bradford Levee Flood Storms GP 83-05 12/9/1983 -
Failure 1/18/1984
1983 1982-1983 Winter | Flood Storms DR-677 12/8/1982- 2/9/1983
Storms 3/21/1983
1982 California Severe Flood Storms DR-651 1/5/1982 1/7/1982
Storms, Flood,
Mudslides, High
Tide
1981 Mediterranean Agricultural Insect Pests GP-1980 12/1/1980 -
Fruit Fly Medfly
Infestation
1979 Gasoline Shortage | Economic OPEC — 5/8/1979 -
1977 1976 Drought Drought Drought EM-3023 2/9/1976, 1/20/1977
2/13/1976,
2/24/1976,
3/26/1976,
7/6/1976
1974 Gasoline Shortage | Economic OPEC — 2/28/1974 -
3/4/1974
3/10/1974
1973 Eucalyptus Tree Freeze Freeze DR-373 4/4/1973 5/25/1973
Freeze
1970 Forest and Brush | Wildfire Wildfire DR-295 9/24/1970 8/29/1970
Fires 9/28/1970
10/1/1970
10/2/1970
10/20/1970
11/14/1970
1970 1970 Northern Flood Flood DR 283 1/27/1970 - 2/16/1970
California Flooding 3/2/1970
1963 1963 Floods Flood Storms — 2/14/1964 —
1962 Flood and Flood Storms - 10/17/1962, 10/24/1962
Rainstorm 10/25/1962,
10/30/1962,
11/4/1962
1962 Floods and Rains Floods Storms — 10/17/1962 10/24/1962
10/25/1962
10/30/1962
11/4/1962
1958 1958 April Storms | Flood Storms DR-52 4/5/1958 4/4/1958
and Floods
1958 1958 Febtuary Flood Storms CDO 58-03 2/26/1958 -
Storms and Floods
1957 Unseasonal and Flood Severe Storm, | — 5/20/1957 -
Heavy Rainfall Economic (Cherry-
producing)
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Year Disaster Name Disaster Type Disaster Disaster # State Federal

Cause Declaration # Declaration #
1955 1955 Floods Flood Flood DR-47 12/22/1955 12/23/1955
1950 1950 Floods Flood Flood OCD 50-01 11/21/1950 -

Source: Cal OES, FEMA

Table 4-7 Contra Costa County Disaster Declarations 1950-2022 Summarized by Disaster

Type
Disaster Type State Declarations Federal Declarations
Years Years
Agricultural 1 1981 0 —
Drought 2 1976, 2014 1 1976
Earthquake 0 - 1 1989
Economic 3 1974, 1979, 2001 0 -
Freeze 1 1973 1 1973
Flood (including heavy 24 1950, 1955, 1957, 1958 (twice), 20 1955, 1958, 1962 (twice), 1969,
rains and storms) 1962, 1963, 1969, 1970, 1980, 1970, 1980, 1982, 1983, 1980,
1982 (twice), 1983 (twice), 1984, 1992, 1995 (twice), 1997, 1998,
1986, 1992, 1995 (twice), 1997, 2005, 2006, 2017 (three)
1998, 2008, 2017 (twice)
Hurricane 0 - 1 2005
Other 2 2007, 2010 0 -
Pandemic 2 2020 2 2020
Road Damage 1 2003 0 -
Wildfire 1 1970 2 1991, 1970
Totals 37 - 28 -

Source: Cal OES, FEMA

Contra Costa County Disasters since 2017 Plan

» 2017 Flood (three federal and two state)
» 2020 Pandemic (state and federal)

4.2 EBRPD Park Lands and Assets Inventory

As a starting point for analyzing the EBRPD’s vulnerability to identified hazards, a variety of data was used
to define a baseline against which all disaster impacts could be compared. If a catastrophic disaster was to
occur in the Park District, this section describes significant lands, assets, and other resources at risk. Data
and analysis used in this baseline assessment include:

» Park Lands and Assets;
» Economic value of Park District services
» Populations
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» Critical facilities;
» Natural, cultural, and historical resources; and
» Growth and development trends.

Data Sources

2013 East Bay Regional Park District Master Plan
2017 Economic Analysis Impact Report

CalAtlas

California Department of Finance

California Department of Fish and Wildlife
California Department of Parks and Recreation Office of Historic Preservation
California Natural Diversity Database

East Bay Regional Park District GIS

Hazus MH 4.2

State of California Department of Conservation
US Census Bureau

YVVVVVYVVYVYVYY

4.2.1. Park Lands and Assets

An inventory of Park District lands and assets was conducted to determine what is potentially at risk and
vulnerable to the damaging effects of natural hazards within the EBRPD. This data provided by EBRPD
in GIS, as described further below, represents best available data.

EBRPD Analysis: Park Lands and Assets
Methodology

The GIS methodology describes the data collection, data interpretation, and data analysis performed for the
LHMP Update. The EBRPD Planning Area is the entire Alameda and Contra Costa County areas, of which
base GIS data were obtained from the County GIS portals. The EBRPD Park Lands polygons and EBRPD
Assets obtained from the EBRPD were used for this analysis. EBRPD provided data included:

» EBRPD Park Lands — The EBRPD Parks Lands (Ebparkp m_03222022.shp) GIS polygon data was
obtained from EBRPD and were added to base maps. There are a total of 132 Park Lands in EBRPD,
with 62 located in Alameda County and 70 located in Contra Costa County. The values of Lands was
not included in this data for several reasons as noted by the EBRPD:

v" The EBRPD parklands and trail corridors have been assembled through 1354 different projects
dating back to 1934. The Park District has acquired land through purchase of fee title, easements,
leases, licenses, and operating agreements.

v While the total purchase price of the 816 properties the Park District owns outright is $452,212,723,
that number is not adjusted for inflation, so it may not accurately reflect current values.

v Many of the properties owned by EBRPD were acquired for free as donations or dedications from
developers.
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v" EBRPD has a total of 538 properties that it does not own, but operates as easements, or under
leases, licenses, or operating agreements. The Park District does not have a way to collectively
appraise the value of these property rights.

v The EBRPD usually values their Park Lands individually as needed; thus the overall value of Park
Lands was not available for analysis.

» EBRPD Assets — The EBRPD Asset data package (EBRPD_FullAssetList 20220503) obtained from
EBRPD included the Replacement Values for each asset. 491 of the 1,401 assets contained NULL ($0)
or $1 replacement values, and EBRPD indicated those “assets without cost data were generally
considered to be of low value to the Park District (abandoned, low-value storage, outbuildings, low
replacement cost) and therefore were financially not a priority to be assessed” and the remainder have
values ranging from $1 and up. All 1,401 assets remained in the analysis. The $1 replacement values
were adjusted to $0 to simplify the data analysis tables. This asset layer was then intersected with the
Park Lands polygons to associate the assets with the corresponding Park Lands.

> EBRPD Park Lands and Assets— The resulting inventory of Park Lands and Assets reflects what is
potentially at risk to the effects of natural hazards. Both Park Lands and EBRPD assets were then
intersected by the identified hazards to determine Park District Lands and assets impacted by each
hazard, and the analysis tables provide detailed information for both datasets. The hazard specific
analysis is contained in each of the hazard sections in this Risk Assessment.

EBRPD Analysis — Park Lands Results

A summary of Park Lands by acres and County where they are located can be found in Table 4-8. More
detail on land acreages by Park Lands are shown on Table 4-9.

Table 4-8 EBRPD — Park Lands Summary

Park District Lands ‘ Total Park Lands Total Acres

EBRPD — Alameda County 43 58,257.25
EBRPD - Contra Costa County 57 63,787.20
Grand Total 100 122,044.45

Source: EBRPD GIS

Table 4-9 EBRPD — Total Acres by Park Lands

Park District Lands Total Acres

Alameda Creek Trail 7.87

Alameda Point Shoreline Trail 3.27

Anthony Chabot 3,351.56
Ardenwood Historic Farm 204.92

Bay Area Ridge Trail (GD to LC) 57.22

Brushy Peak 1,931.58
Camp Arroyo 143.82
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Park District Lands Total Acres

Claremont Canyon 218.45
Coyote Hills 1,238.74
Creative Design Group Building 0.20
Crown Beach 184.19
Cull Canyon 361.52
Del Valle 5,032.19
Del Valle to Shadow Cliffs Trail 1.08
Don Castro 94.60
Doolan Canyon 774.18
Dry Creek Pioneer 1,675.11
Dublin Hills 642.31
Five Canyons 226.23
Garin 4,449.38
Hayward Shoreline 1,064.31
Helicopter Unit 1.20
Judge John Sutter Shoreline 32.62
Lake Chabot 1,651.97
Leona Canyon 297.32
Martin Luther King Jr. Shoreline 773.96
McLaughlin Eastshore 1,830.46
Mission Peak 3,014.71
Niles Canyon Trail 17.16
Ohlone 9,047.62
Oyster Bay Shoreline 194.76
Peralta Oaks Headquarters 7.39
Pleasanton Ridge 8,923.59
Quarry Lakes 479.56
Reinhardt Redwood 1,783.01
Roberts 120.64
SF Bay Trail (MLK to MESP) 43.70
Shadow Cliffs 259.16
Skyline National Trail 0.16
Sunol 6,824.95
Tassajara Creck Trail 4.50
Temescal 41.64
Vargas Plateau 1,244.44
EBRPD - Alameda County Total 58,257.25
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Park District Lands Total Acres

Antioch/Oakley Shoreline 8.56
Bay Area Ridge Trail (KG to SO) 166.04
Bay Point Shoreline 137.91
Big Break Delta Shoreline Trail 8.88
Big Break Shoreline 1,657.33
Bishop Ranch 983.02
Black Diamond Mines 6,130.11
Briones 6,223.52
Briones to Las Trampas Trail 37.46
Briones to Martinez Trail 0.47
Briones to Mt Diablo Trail 6.06
Brooks Island 378.28
Browns Island 600.48
Byron Vernal Pools 1,959.03
CA State Riding & Hiking Trail 50.46
Calaveras Ridge Trail (L'T to PR) 43.34
Carquinez Strait Shoreline 1,513.65
Castle Rock 39.34
Clayton Ranch 4,077.50
Contra Costa Canal Trail 0.37
Contra Costa Trails 2.04
Contra Loma 681.03
Crockett Hills 2,114.61
Deer Valley 3,611.47
Delta Access 992.97
Delta de Anza Trail 5.45
Diablo Foothills 956.90
Huckleberry 238.29
Iron Horse Trail 0.03
Kennedy Grove 218.09
Lafayette to Moraga Trail 19.24
Las Trampas 5,850.56
Las Trampas to Mt Diablo Trail 190.88
Little Hills 36.49
Miller/Knox Shoreline 318.08
Morgan Territory 5,482.45
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Park District Lands Total Acres

North Richmond Shoreline 32.80
Point Isabel Shoreline 38.01
Point Pinole Shoreline 2,202.78
Radke Martinez Shoreline 334.84
Rancho Pinole 556.25
Round Valley 1,905.76
San Pablo Bay Shoreline 278.70
SF Bay Trail 1.02
SF Bay Trail (PP to CS) 0.43
Sibley 927.77
Sobrante Ridge 272.39
Sycamore Valley 692.10
Thurgood Marshall 2,543.85
Tilden 1,467.65
Tilden (Botanic Garden) 8.75
Tilden (Nature Area) 709.57
Vasco Caves 719.84
Vasco Hills 3,411.12
Waterbird 198.17
Wildcat Canyon 2,738.80
Wildcat Creek Trail 6.21
EBRPD - Contra Costa County 63,787.20
EBRPD Grand Total 122,044.45

Source: EBRPD GIS
EBRPD Analysis — Park Assets Results

Using the GIS data package of assets provided by EBRPD, Table 4-10 shows the total number of assets by
the County in which they are located and includes the replacement values of these assets. Table 4-11 shows
the replacement values by park lands. It should be again noted that 491 of the 1,401 assets had no values.
As such, both Table 4-10 and Table 4-11 will show values lower than the actual replacement values for the
Park District. More information on EBRPD assets can be found in Appendix F.

Table 4-10 EBRPD — Park Assets Summary

Park District Lands ‘ Total Parks Asset Count Replacement Value

EBRPD — Alameda County Total 43 746 $192,893,264
EBRPD Contra Costa County Total 57 655 $137,649,852
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Park District Lands Total Parks Asset Count Replacement Value

EBRPD Grand Total 100 1,401 $330,543,116

Source: EBRPD GIS

Table 4-11 EBRPD — Park Assets and Replacement Values by Park Lands

Park District Lands Asset Replacement
Count Value
Alameda County Trails 8 $2,248,543
Anthony Chabot 65 $14,846,086
Ardenwood 45 $6,229,584
Brushy Peak 12 $202,430
Camp Arroyo 34 $11,804,633
Claremont Canyon 2 $0
Coyote Hills 33 $3,656,453
Crown Beach 29 $12,933,344
Cull Canyon 15 $3,109,592
Del Valle 73 $23,618,139
Don Castro 15 $3,136,284
Dublin Hills 1 $204,384
Garin/Dry Creek Pioneer 43 $6,179,289
Hayward Shoreline 17 $3,128,230
Judge John Sutter 9 $17,906,989
Lake Chabot 89 $20,024,086
Martin Luther King, Jr. 29 $12,328,097
McLaughlin Eastshore 4 $4,909,320
Mission Peak 9 $1,752,489
Peralta Oaks 2 $11,713,395
Peralta Oaks North 1 $0
Pleasanton Ridge 16 $3,454,447
Quarry Lakes 22 $4,116,423
Reinhardt Redwood 34 $7,877,022
Roberts 22 $3,210,116
Shadow Cliffs 41 $5,441,732
Sunol / Ohlone Wilderness 42 $3,629,405
Temescal 30 $4,542,916
Vargas Plateau 4 $689,836
EBRPD - Alameda County Total 746 $192,893,264
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Park District Lands Asset Replacement
Count Value

Antioch/Oakley 7 $1,228,996
Bay Point 6 $703,827
Big Break 12 $3,550,137
Black Diamond Mines 78 $5,069,491
Briones 21 $1,720,644
Brooks Island 5 $771,617
Byron Vernal Pools 4 $0
Carquinez Strait 11 $3,528,416
Clayton Ranch 3 $29,075
Contra Costa Trails 44 $16,897,772
Contra Loma 28 $8,662,484
Crockett Hills 7 $361,370
Deer Valley 18 $621,065
Delta Access 6 $337,230
Diablo Foothills / Castle Rock 14 $2,278,152
East County Trails 16 $7,216,387
Huckleberry 1 $0
Kennedy Grove 9 $830,117
Las Trampas 40 $9,186,790
McLaughlin Eastshore 3 $0
Miller/Knox 22 $5,981,385
Morgan Territory 16 $401,128
Point Isabel 6 $718,293
Point Pinole 29 $21,734,152
Radke Martinez 16 $4,193,845
Reinhardt Redwood 8 $554,428
Roberts 6 $1,180,080
Round Valley 18 $2,421,177
Sibley 8 $2,414,572
Sycamore Valley 2 $191,007
Thurgood Marshall, Home of the Port Chicago 50 2 $0
Tilden 142 $25,023,016
Vasco Caves 6 $92,991
Vasco Hills 27 $5,411,015
Waterbird 2 $89,303
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Park District Lands Asset Replacement

Count Value
Wildcat Canyon 12 $4,243,890
EBRPD Contra Costa County Total 655 $137,649,852
EBRPD Grand Total 1,401 $330,543,116
Source: EBRPD GIS
4.2.2. Economic Value of Park District Services

In addition to the Park District land and assets listed above, the services that the Park District provides
should also be considered potentially at risk should a disaster occur. These Park District services add
benefits and value to both the Park District and surrounding communities.

The 2017 EBRPD Economic Analysis Impact Report noted that the Park District plays a critical role in the
well-being of the East Bay sub-region of the San Francisco Bay Area (Alameda and Contra Costa counties).
The East Bay’s 2.7 million residents and 1.4 million workers in 33 cities and unincorporated communities
benefit from the Park District’s diverse network of green infrastructure. The benefits of the Park District
and the return provided for the taxpayer investment can be assessed from numerous perspectives —
environmental, social, and economic, among others. A summary of the economic values of these services
is provided below.

Economic Values
The economic values contributed by the EBRPD in the 2017 Economic Analysis Impact Report include:

Park District lands provide services with an economic value of about $500 million annually.

Y VY

Park District lands are estimated to provide ecosystem services with an average annual value of about
$517 million.

Recreation users place an annual value of about $200 million on their EBRPD park visits.

Properties proximate to Park District lands exhibit a sales value premium of about $65 million annually.
Recreational activities on Park District lands provide healthcare cost savings of $20 million annually.

YV VY

The economic value of other services associated with Park District lands contributes over $200 million
each year.

4.2.3. Populations

Life safety is a priority issue for hazard mitigation planning. The people that work and recreate in the
EBRPD, and those that live and work in surrounding communities are also potentially at risk during a
natural hazard event. Populations potentially at risk are described in the following sections:

» EBRPD staff and contractors
» Visitors to EBRPD
» Populations of surrounding communities
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While these various groups are at risk to a hazard event occurring on Park District lands, it is difficult to
quantify on a hazard specific basis. The risk to specific populations will vary depending on the type and
location of the hazard and the proximity of the various populations to any given event. As a result, further
analyses of populations at risk by hazard could not be quantified in the hazard risk assessment that follows.

EBRPD Staff and Seasonal Workers

The Park District noted the following staff for 2022:
» 827 permanent staff

» 98 Seasonal/Part time staff

» 925 Total Staff

Visitors to EBRPD

Estimates of total visitation are derived from a recent survey that indicates an estimated 25 million visits
annually to EBRPD lands and facilities.

Population of Surrounding Communities

The Planning Area of the Park District includes all of the areas inside Alameda and Contra Costa County.
Populations for these areas is shown on Table 4-12.

Table 4-12 EBRPD — Populations of Alameda and Contra Costa Counties and Communities

State/County/ City 1/1/2021 ‘ 1/1/2022 Change
California 39,303,157 39,185,605 -0.3
Alameda County 1,662,370 1,651,979 -0.6
Alameda (city) 78,262 77,784 -0.6
Albany 20,542 21,648 5.4
Berkeley 121,269 124,563 2.7
Dublin 73,209 72,932 -0.4
Emeryville 12,617 12,497 -1.0
Fremont 228,872 229,476 0.3
Hayward 161,744 160,591 -0.7
Livermore 87,388 86,149 -1.4
Newark 47,157 47,229 0.2
Oakland 430,100 424,464 -1.3
Piedmont 11,138 10,977 -1.4
Pleasanton 78,924 77,609 -1.7
San Leandro 89,926 88,404 -1.7
Union City 69,301 68,150 -1.7
Balance of County 151,921 149,506 -1.6
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State/County/ City 1/1/2021 ‘ 1/1/2022 Change
Contra Costa 1,161,324 1,156,555 -0.4
Antioch 115,142 115,074 -0.1
Brentwood 64,224 64,342 0.2
Clayton 10,964 10,863 -0.9
Concord 124,755 123,634 -0.9
Danville 43373 43,352 0.0
El Cerrito 25,671 25,650 -0.1
Hercules 26,357 26,091 -1.0
Lafayette 25,217 25,064 -0.6
Martinez 37,195 36,908 -0.8
Motaga 17,206 17,105 -0.6
Oakley 43,627 44533 2.1
Orinda 19,496 19,478 -0.1
Pinole 18,819 18,628 -1.0
Pittsburg 75,788 75,156 -0.8
Pleasant Hill 34,335 34,026 -0.9
Richmond 114,643 114,489 -0.1
San Pablo 31,793 31,510 -0.9
San Ramon 84,226 83,820 -0.5
Walnut Creek 70,566 69,891 -1.0
Balance of County 177,927 176,941 -0.6

Source: California Department of Finance E-1 Population Estimates for Cities, Counties, and the State — January 1, 2021, and 2022

Vulnerable and Underserved Populations

Vulnerable populations are those who may need additional help or accommodation during a hazard event.
It should be noted that this is based on the vulnerable or underserved populations of Alameda and Contra
Costa Counties and cities that are served by the EBRPD, and are not specific to EBRPD staff and workers.
The vulnerable and underserved populations discussion is based on the following five sources:

California Environmental Protection Agency (Cal EPA) Disadvantaged Communities

Plan Bay Area 2050 Equity Priority Community

Center for Disease Control (CDC) Social Vulnerability Index

California Department of Water Resources (CA DWR) Special Populations and Disadvantaged
Community Mapping

YV VY

Cal EPA Disadvantaged Communities

Disadvantaged communities are defined by CalEPA as the top 25 percent of communities experiencing
disproportionate amounts of pollution, environmental degradation, and socioeconomic and public health
conditions according to the Office of Environmental Health Hazard Assessment’s CalEnviroScreen tool.
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CalEPA is responsible for identifying disadvantaged communities for the purposes of the Cap-and-Trade
funding program. This uses the CalEnviroScreen 4.0 Tool. Maps showing these areas in the Park District
Planning Area are shown on Figure 4-1.

Figure 4-1 EBRPD - Cal EPA Disadvantaged Communities
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Plan Bay Area 2050 Equity Priority Community

Plan Bay Area noted that formerly called “Communities of Concern,” Equity Priority Communities are
census tracts that have a significant concentration of underserved populations, such as households with low
incomes and people of color. A combination of additional factors helps define these areas. Equity Priority
Communities within the Park District Planning Area are shown on Figure 4-2.
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Figure 4-2 EBRPD — Equity Priority Communities
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CDC Social Vulnerability Index

Every community must prepare for and respond to hazardous events, whether a natural disaster like a
tornado or disease outbreak, or a human-made event such as a harmful chemical spill. A number of factors,
including poverty, lack of access to transportation, and crowded housing may weaken a community’s ability
to prevent human suffering and financial loss in a disaster. These factors are known as social vulnerability.

Social vulnerability refers to the potential negative effects on communities caused by external stresses on
human health. Such stresses include natural or human-caused disasters, or disease outbreaks. Reducing
social vulnerability can decrease both human suffering and economic loss. CDC Social Vulnerability Index
(CDC SVI) uses 15 U.S. census variables to help local officials identify communities that may need support
before, during, or after disasters.
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The Agency for Toxic Substances and Disease Registry’s (ATSDR) Geospatial Research, Analysis &
Services Program (GRASP) created databases to help emergency response planners and public health
officials identify and map communities that will most likely need support before, during, and after a
hazardous event. CDC SVI uses U.S. Census data to determine the social vulnerability of every census
tract. Census tracts are subdivisions of counties for which the Census collects statistical data. The CDC
SVI ranks each tract on 15 social factors, including poverty, lack of vehicle access, and crowded housing,
and groups them into four related themes. Each tract receives a separate ranking for each of the four themes,
as well as an overall ranking. Maps of the four themes are shown in the figure below. The overall SVI
map is shown in Figure 4-3; the socioeconomic SVI for the Park District Planning Area is shown in Figure
4-4; the household composition SVI for the Park District is shown in Figure 4-5; the minority and language
SVI for the Park District Planning Area is shown in Figure 4-6; and the housing and transportation SVI for
the Park District is shown in Figure 4-7.

Figure 4-3 EBRPD — Overall Social Vulnerability

Source: CDC Social Vulnerability Index — map retrieved 5/11/2022
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Figure 4-4 EBRPD — Socioeconomic Status Vulnerability
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Figure 4-5 EBRPD — Household Composition and Disabilities Social Vulnerability

Source: CDC Social Vulnerability Index — map retrieved 5/11/2022
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Figure 4-6 EBRPD — Minority/Language Social Vulnerability
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Soutce: CDC Social Vulnerability Index — map rettieved 5/11/2022
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Figure 4-7 EBRPD — Housing/Transportation Social Vulnerability

Soutce: CDC Social Vulnerability Index — map rettieved 5/11/2022

California DWR Disadvantaged Community Mapping Tool

The State of California’s Proposition 1 Disadvantaged Community (DAC) Involvement Program is
designated to ensure the involvement of DACs as well as Economically Distressed Areas and
Underrepresented Communities, which DWR collectively refers to as DACs. The Cal DWR definition for
a Disadvantaged Community is a community with an annual median household income (MHI) that is less
than 80% of the Statewide annual MHI (PRC Section 75005(g)), and those census geographies with an
annual MHI less than 60% of the Statewide annual MHI are considered “Severely Disadvantaged
Communities”. Those areas in and around the Park District considered disadvantaged are shown in Figure
4-8.

East Bay Regional Park District 4-30
Local Hazard Mitigation Plan Update
December 2022



Figure 4-8 EBRPD — Disadvantaged Areas
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4.2.4. Critical Facilities

Critical facilities commonly include all public and private facilities that a community considers essential
for the delivery of vital services and for the protection of the community. They usually include emergency
response facilities (fire stations, police stations, rescue squads, and emergency operation centers [EOCs]),
custodial facilities (jails and other detention centers, long-term care facilities, hospitals, and other health
care facilities), schools, emergency shelters, utilities (water supply, wastewater treatment facilities, and
power), communications facilities, and any other assets determined by the community to be of critical
importance for the protection of the health and safety of the population.

The EBRPD generally defines critical facilities as those facilities that are critical to the ongoing operations
of the Park District. While every park land and asset provides value to the EBRPD and those who use them,
certain facilities ensure that the Park District can maintain operations before, during, and following a hazard
event.
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For purposes of this Plan a critical facility is defined by the EBRPD as:

A structure or other improvement that, because of its function, size, service area, or
uniqueness, has the potential to cause serious bodily harm, extensive property damage,
or disruption of vital socioeconomic activities if it is destroyed or damaged or if its
functionality is impaired.

EBRPD critical facilities are a subset of the total assets of the Park District. Utilizing the above definition,
the Park District reviewed the total EBRPD assets inventory, and determined that the following types of
Park District assets should be considered critical facilities:

Buildings (fire/police stations, administrative buildings, others depending on use and occupancy)
Dams (Park District Owned)

Site Electrical Utilities

Roadways (vehicular bridges)

Service and Pedestrian Tunnels

Sanitary Sewer Systems (lift stations, septic disposal systems)

Tanks

Water Supply Systems (pumping stations, water tanks, well systems, potable and non-potable water
distribution and storage)

YVVYVYVY

Using this definition and mapping from of Park District assets, those critical facilities that fall within the
EBRPD Planning Area can be seen in Figure 4-9 and detailed in Table 4-13. More detailed information on
critical facilities and the mapped hazards they are at risk to can be found in Appendix G and Appendix H.
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Table 4-13 EBRPD — Critical Facilities Inventory by Park Lands

Park Lands ‘ Asset Type Asset Use Asset Count
Alameda County Trails Building Office 1
Utility Plant 2
Pedestrian Paving: Pedestrian Bridges | (blank) 5
Alameda County Trails Total 8
Anthony Chabot Building Guard house / Guard Station |1
Maintenance Shops 1
Office 3
Site Utility 1
Pedestrian Paving: Pedestrian Bridges | (blank) 4
Sanitary Sewer (blank) 1
Sanitary Sewer: Lift Stations (blank) 2
Sanitary Sewer: Septic Disposal Systems | (blank) 1
Water Supply: Pumping Station (blank) 1
Water Supply: Storage Tanks (blank) 4
Anthony Chabot Total 19
Ardenwood Building Maintenance Shops 3
Office 1
Specialty Cultural (Museum, |2
Library)
Ardenwood Total 6
Camp Arroyo Building Dining / Cafetetia (with 1
Kitchen)
Housing - Cabins 9
Maintenance Shops 1
Medical - Clinic 1
Office 3
Recreation 3
Restrooms 2
Sanitary Sewer: Lift Stations (blank) 1
Water Supply: Potable Water (blank) 1
Distribution & Storage
Water Supply: Storage Tanks (blank) 1
Camp Arroyo Total 23
Claremont Canyon Building Maintenance Shops 1
Office 1
Claremont Canyon Total 2
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Park Lands ‘ Asset Type Asset Use Asset Count
Coyote Hills Building Bathhouse 1
Office 4
Utility Plant 1
Sanitary Sewer: Lift Stations (blank) 2
Water Supply: Non-Potable Water (blank) 2
Distribution & Storage
Water Supply: Pumping Station (blank) 1
Water Supply: Well Systems (blank) 1
Coyote Hills Total 12
Crown Beach Building Office 1
Retail 4
Specialty Cultural (Museum, 1
Library)
Pedestrian Paving: Pedestrian Bridges | (blank) 1
Sanitary Sewer: Lift Stations (blank) 1
Crown Beach Total 8
Cull Canyon Building Aquatic Facility 2
Office 1
Site Utility 2
Pedestrian Paving: Pedestrian Bridges | (blank) 1
Sanitary Sewer: Lift Stations (blank) 1
Cull Canyon Total 7
Del Valle Building Maintenance Shops 2
Office 1
Specialty Cultural (Museum, 1
Library)
Storage - Fuel and Haz. 1
Materials
Utility Plant 2
Pedestrian Paving: Pedestrian Bridges | (blank) 1
Sanitary Sewer: Drain Fields (blank) 1
Sanitary Sewer: Lift Stations (blank) 6
Sanitary Sewer: Septic Disposal Systems | (blank) 1
Tank (blank) 5
Water Supply: Non-Potable Water (blank) 1
Distribution & Storage
Water Supply: Pumping Station (blank) 1
Del Valle Total 23
Don Castro Building Guard house / Guard Station |1
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Park Lands ‘ Asset Type Asset Use Asset Count
Maintenance Shops 1
Sanitary Sewer: Lift Stations (blank) 2
Don Castro Total 4
Garin/Dry Creek Pioneer | Building Maintenance Shops 1
Office 1
Utility Plant 2
Pedestrian Paving: Pedestrian Bridges | (blank) 15
Pedestrian Paving: Pedestrian Bridges 15
Total
Sanitary Sewer: Lift Stations (blank) 1
Water Supply (blank) 1
Water Supply: Pumping Station (blank) 1
Water Supply: Storage Tanks (blank) 2
Garin/Dry Creek Pioneer Total 24
Hayward Shoreline Pedestrian Paving: Pedestrian Bridges | (blank) 6
Hayward Shoreline Total 14
Judge John Sutter Building Maintenance Shops 1
Multipurpose Use 1
Site Utility 1
Judge John Sutter Total 3
Lake Chabot Building Maintenance Shops 12
Multipurpose Use 2
Office 8
Pedestrian Paving: Pedestrian Bridges | (blank) 24
Sanitary Sewer: Lift Stations (blank) 2
Water Supply: Pumping Station (blank) 2
Water Supply: Storage Tanks (blank) 1
Lake Chabot Total 51
Martin Luther King, Jr. Building Office 2
Recreation 2
Pedestrian Paving: Pedestrian Bridges | (blank) 6
Piers & Docks (blank) 6
Martin Luther King, Jr. Total 16
McLaughlin Eastshore Pedestrian Paving: Pedestrian Bridges | (blank) 1
McLaughlin Eastshore Total 1
Mission Peak Water Supply: Potable Water (blank) 1
Distribution & Storage
Mission Peak Total 1
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Park Lands ‘ Asset Type Asset Use Asset Count
Peralta Oaks Building Office 1
Peralta Oaks Total 1
Peralta Oaks North Building Office 1
Peralta Oaks North Total 1
Pleasanton Ridge Building Housing - Single Family 6
Office 1
Pleasanton Ridge Total 7
Quarry Lakes Building Guard house / Guard Station |1
Maintenance Shops 1
Office 1
Water Supply: Non-Potable Water (blank) 1
Distribution & Storage
Quarry Lakes Total 4
Reinhardt Redwood Building Assembly (Auditorium,
Theater)
Fire/Police Station 1
Guard house / Guard Station |1
Maintenance Shops 1
Office 3
Site Utility 1
Utility Plant 1
Pedestrian Paving: Pedestrian Bridges | (blank) 8
Water Supply (blank) 1
Water Supply: Potable Water (blank) 1
Distribution & Storage
Reinhardt Redwood Total 19
Roberts Building Guard house / Guard Station |2
Maintenance Shops 1
Office 1
Water Supply: Potable Water (blank) 1
Distribution & Storage
Roberts Total 5
Shadow Cliffs Building Guard house / Guard Station |1
Maintenance Shops 1
Office 2
Pedestrian Paving: Pedestrian Bridges (blank) 1
Water Supply: Potable Water (blank) 1
Distribution & Storage
Water Supply: Pumping Station (blank) 1
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Park Lands ‘ Asset Type Asset Use Asset Count
Water Supply: Well Systems (blank) 1
Shadow Cliffs Total 8
Sunol / Ohlone Building Office 3
Wilderness Specialty Cultural (Museum, 1
Library)
Pedestrian Paving: Pedestrian Bridges | (blank) 1
Water Supply (blank) 2
Water Supply: Potable Water (blank) 1
Distribution & Storage
Water Supply: Storage Tanks (blank) 1
Windmill (blank) 1
Sunol / Ohlone Wilderness Total 10
Temescal Building Guard house / Guard Station |3
Office 2
Pump Station 1
Pedestrian Paving: Pedestrian Bridges | (blank) 2
Sanitary Sewer: Lift Stations (blank) 3
Service & Pedestrian Tunnel (blank) 1
Storm Sewer (blank) 1
Water Supply: Pumping Station (blank) 1
Temescal Total 14
Vargas Plateau Water Supply: Potable Water (blank) 1
Distribution & Storage
Vargas Plateau Total 1
Alameda County Total 292
Antioch/Oakley Sanitary Sewer: Lift Stations (blank) 1
Antioch/Oakley Total 1
Bay Point Pedestrian Paving: Pedestrian Bridges | (blank) 1
Water Supply: Well Systems (blank) 1
Bay Point Total 2
Big Break Building Recreation 1
Big Break Total 1
Black Diamond Mines Building Maintenance Shops 7
Office 4
Pump Station 1
Recreation 18
Site Utility 1
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Park Lands ‘ Asset Type Asset Use Asset Count
Storage - Fuel and Haz. 1
Materials
Water Supply: Potable Water (blank) 2
Distribution & Storage
Water Supply: Storage Tanks (blank) 2
Water Supply: Well Systems (blank) 1
Black Diamond Mines Total 37
Briones Building Maintenance Shops 1
Office 1
Site Utility 1
Roadways: Vehicular Bridges (blank) 1
Water Supply: Potable Water (blank) 2
Distribution & Storage
Water Supply: Well Systems (blank) 2
Briones Total 8
Brooks Island Setvice & Pedestrian Tunnel (blank) 1
Water Supply: Potable Water (blank) 1
Distribution & Storage
Brooks Island Total 2
Byron Vernal Pools Water Supply: Well Systems (blank) 1
Byron Vernal Pools Total 1
Carquinez Strait Building Office 2
Pedestrian Paving: Pedestrian Bridges | (blank) 1
Carquinez Strait Total 3
Clayton Ranch Pedestrian Paving: Pedestrian Bridges | (blank) 1
Clayton Ranch Total 1
Contra Costa Trails Building Maintenance Shops 1
Contra Costa Trails Total 1
Contra Loma Building Office 2
Sanitary Sewer: Lift Stations (blank) 1
Water Supply: Non-Potable Water (blank) 4
Distribution & Storage
Contra Loma Total 7
Deer Valley Water Supply: Potable Water (blank) 2
Distribution & Storage
Water Supply: Well Systems (blank) 1
Deer Valley Total 3
Diablo Foothills / Castle Building Bathhouse 1
Rock Maintenance Shops 2
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Park Lands ‘ Asset Type Asset Use Asset Count
Office 1
Recreation 1
Site Utility 1
Pedestrian Paving: Pedestrian Bridges | (blank) 3
Water Supply: Non-Potable Water (blank) 1
Distribution & Storage
Diablo Foothills / Castle Rock 10
Total
East County Trails Building Maintenance Shops 1
Office 1
Pedestrian Paving: Pedestrian Bridges | (blank) 12
Sanitary Sewer: Lift Stations (blank) 1
East County Trails Total 15
Kennedy Grove Building Office 1
Kennedy Grove Total 1
Las Trampas Building Maintenance Shops 1
Office 3
Site Utility 1
Pedestrian Paving: Pedestrian Bridges | (blank) 1
Sanitary Sewer: Lift Stations (blank) 1
Water Supply: Potable Water (blank) 1
Distribution & Storage
Water Supply: Pumping Station (blank) 2
Water Supply: Storage Tanks (blank) 5
Las Trampas Total 15
McLaughlin Eastshore Pedestrian Paving: Pedestrian Bridges | (blank) 3
McLaughlin Eastshore Total 3
Miller/Knox Building Office 1
Sanitary Sewer: Lift Stations (blank) 3
Water Supply: Pumping Station (blank) 1
Miller/Knox Total 5
Morgan Territory Building Maintenance Shops 1
Motrgan Territory Total 1
Point Isabel Building Office 1
Pedestrian Paving: Pedestrian Bridges (blank) 1
Point Isabel Total 2
Point Pinole Building Guard house / Guard Station | 2
Maintenance Shops 2
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Park Lands ‘ Asset Type Asset Use Asset Count
Office 1
Pedestrian Paving: Pedestrian Bridges | (blank) 1
Roadways: Vehicular Bridges (blank) 6
Sanitary Sewer: Lift Stations (blank) 1
Point Pinole Total 13
Radke Martinez Building Office 1
Pedestrian Paving: Pedestrian Bridges | (blank) 6
Radke Martinez Total 7
Reinhardt Redwood Pedestrian Paving: Pedestrian Bridges | (blank) 3
Reinhardt Redwood Total 3
Round Valley Building Utility Plant 1
Pedestrian Paving: Pedestrian Bridges | (blank) 2
Water Supply: Well Systems (blank) 2
Round Valley Total 5
Sibley Building Pump Station 1
Water Supply: Storage Tanks (blank) 1
Sibley Total 2
Sycamore Valley Pedestrian Paving: Pedestrian Bridges | (blank) 2
Sycamore Valley Total 2
Tilden Building Animal Facility 3
Fire/Police Station 1
Maintenance Shops 10
Multipurpose Use 5
Pump Station 1
Recreation 5
Utility Plant 1
Pedestrian Paving: Pedestrian Bridges | (blank) 19
Sanitary Sewer (blank) 1
Sanitary Sewer: Lift Stations (blank) 4
Service & Pedestrian Tunnel (blank) 3
Storm Sewer (blank) 2
Water Supply: Pumping Station (blank) 2
Water Supply: Storage Tanks (blank) 3
Tilden Total 60
Vasco Caves Building Pump Station 1
Vasco Caves Total 1
Vasco Hills Building Maintenance Shops 1
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Park Lands ‘ Asset Type Asset Use Asset Count

Office 1
Pump Station 1
Tank (blank) 2
Water Supply: Well Systems (blank) 2
Vasco Hills Total 7
Wildcat Canyon Building Multipurpose Use 1
Roadways: Vehicular Bridges (blank) 1
Sanitary Sewer: Lift Stations (blank) 1
Wildcat Canyon Total 3
Contra Costa County Total 222
Grand Total 514
Source: EBRPD GIS
4.2.5. Natural, Historical, and Cultural Resources

Assessing the vulnerability of the EBRPD to disaster also involves inventorying the natural, historic, and
cultural assets of the area. This step is important for the following reasons:

» The community may decide that these types of resources warrant a greater degree of protection due to
their unique and irreplaceable nature and contribution to the overall economy.

» If these resources are impacted by a disaster, knowing so ahead of time allows for more prudent care
in the immediate aftermath, when the potential for additional impacts are higher.

» The rules for reconstruction, restoration, rehabilitation, and/or replacement are often different for these
types of designated resources.

» Natural resources can have beneficial functions that reduce the impacts of natural hazards, such as
wetlands and riparian habitat, which help absorb and attenuate floodwaters.

Natural Resources

The EBRPD is a steward of the natural resources they have been entrusted with. According to the 2013
EBRPD Master Plan, the Park District’s goal is to preserve and provide access to the best remaining natural
open lands in the East Bay through a connected system of regional park lands that preserve water resources,
native plants, wildlife habitat, traces of the history of the human occupation and use of the area. The Park
District area contains a variety of natural resources. The sections below discuss key natural resources that
fall within the EBRPD boundary that are potentially at risk to a hazard event.

Wetlands and their Natural and Beneficial Functions

Wetlands are habitats in which soils are intermittently or permanently saturated or inundated. Wetland
habitats vary from rivers to seasonal ponding of alkaline flats and include swamps, bogs, marshes, vernal
pools, and riparian woodlands. Wetlands are considered to be waters of the United States and are subject
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to the jurisdiction of the U.S. Army Corps of Engineers as well as the California Department of Fish and
Wildlife (CDFW). Where the waters provide habitat for federally endangered species, the U.S. Fish and
Wildlife Service may also have authority.

Wetlands are a valuable natural resource for communities providing beneficial impact to water quality,
wildlife protection, recreation, and education, and play an important role in hazard mitigation. Wetlands
provide drought relief in water-scarce areas where the relationship between water storage and streamflow
regulation is vital, and reduce flood peaks and slowly release floodwaters to downstream areas. When
surface runoff is dampened, the erosive powers of the water are greatly diminished. Furthermore, the
reduction in the velocity of inflowing water as it passes through a wetland helps remove sediment being
transported by the water.

Wetlands are often found in floodplains and depressional areas of a watershed. Many wetlands receive and
store floodwaters, thus slowing and reducing downstream flow. Wetlands perform a variety of ecosystem
functions including food web support, habitat for insects and other invertebrates, fish and wildlife habitat,
filtering of waterborne and dry-deposited anthropogenic pollutants, carbon storage, water flow regulation
(e.g., flood abatement), groundwater recharge, and other human and economic benefits.

Wetlands, and other riparian and sensitive areas, provide habitat for insects and other invertebrates that are
critical food sources to a variety of wildlife species, particularly birds. There are species that depend on
these areas during all parts of their lifecycle for food, overwintering, and reproductive habitat. Other species
use wetlands and riparian areas for one or two specific functions or parts of the lifecycle, most commonly
for food resources. In addition, these areas produce substantial plant growth that serves as a food source to
herbivores (wild and domesticated) and a secondary food source to carnivores.

Wetlands slow the flow of water through the vegetation and soil, and pollutants are often held in the soil.
In addition, because the water is slowed, sediments tend to fall out, thus improving water quality and
reducing turbidity downstream.

These natural floodplain functions associated with the natural or relatively undisturbed floodplain that
moderates flooding, such as wetland areas, are critical for maintaining water quality, recharging
groundwater, reducing erosion, redistributing sand and sediment, and providing fish and wildlife habitat.
Preserving and protecting these areas and associated functions are a vital component of sound floodplain
management practices for the Park District.

The EBRPD provided mapped data of their wetland areas located within the Park District. Wetlands in the
Park District are shown in Figure 4-10.
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Figure 4-10 EBRPD — Wetland Areas
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Critical Species

To further understand natural resources that may be particularly vulnerable to a hazard event, as well as
those that need consideration when implementing mitigation activities, it is important to identify at-risk
species (i.e., endangered species) in the Park District. An endangered species is any species of fish, plant
life, or wildlife that is in danger of extinction throughout all or most of its range. A threatened species is a
species that is likely to become an endangered species within the foreseeable future throughout all or a
significant portion of its range. Both endangered and threatened species are protected by law and any future
hazard mitigation projects are subject to these laws. Candidate species are plants and animals that have
been proposed as endangered or threatened but are not currently listed. There are many federal endangered,
threatened, or candidate species in or near the Park District. The California Natural Diversity Database was
searched for listed species. The Park District contained 237 species in Alameda County and 217 species in
Contra Costa County. These species are listed in Table 4-14 and Table 4-15, respectively. Additional
specific information for the Park District, organized by County, is included in Appendix E.

Table 4-14 EBRPD — Threatened and Endangered Species in Alameda County

Type ‘ Number
Animals - Amphibians 3
Animals - Birds 54
Animals — Crustaceans 6
Animals - Fish 18
Animals - Insects 21
Animals - Mammals 17
Animals — Mollusks 3
Animals — Reptiles 7
Community — Terrestrial 12
Plants — Bryophytes 3
Plants — Vascular 93

Source: California Natural Diversity Database

Table 4-15 EBRPD — Threatened and Endangered Species in Contra Costa County

Type ‘ Number
Animals - Amphibians 3
Animals - Arachnids 2
Animals - Birds 53
Animals — Crustaceans 6
Animals - Fish 18
Animals - Insects 9
Animals - Mammals 18
Animals — Mollusks 5
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Type ‘ Number

Animals — Reptiles 6
Community — Terrestrial 7
Plants — Bryophytes 1
Plants — Vascular 88

Source: California Natural Diversity Database

Additionally, EBRPD contains critical habitat areas for certain species. These can be seen on Figure 4-11.
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Figure 4-11 EBRPD — Critical Habitat Areas
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Historical and Cultural Resources

According to the 2013 EBRPD Master Plan, humans have occupied the lands of the East Bay area for more
than 13,000 years, making the land managed by the Park District rich and diverse in both cultural and
historical content. To inventory these resources, information was collected from two primary sources: The
California Department of Parks and Recreation Office of Historic Preservation (OHP) and the EBRPD 2017
LHMP.

OHP Historical Resources

The California OHP is responsible for the administration of federally and state mandated historic
preservation programs to further the identification, evaluation, registration, and protection of California’s
irreplaceable archaeological and historical resources. OHP administers the National Register of Historic
Places, the California Register of Historical Resources, California Historical Landmarks, and the California
Points of Historical Interest programs. Each program has different eligibility criteria and procedural
requirements.

» The National Register of Historic Places is the nation’s official list of cultural resources worthy of
preservation. The National Register is part of a national program to coordinate and support public and
private efforts to identify, evaluate, and protect historic and archeological resources. Properties listed
include districts, sites, buildings, structures, and objects that are significant in American history,
architecture, archeology, engineering, and culture. The National Register is administered by the
National Park Service, which is part of the U.S. Department of the Interior.

» The California Register of Historical Resources program encourages public recognition and
protection of resources of architectural, historical, archeological, and cultural significance and identifies
historical resources for state and local planning purposes; determines eligibility for state historic
preservation grant funding; and affords certain protections under the California Environmental Quality
Act. The Register is the authoritative guide to the state’s significant historical and archeological
resources.

» California Historical Landmarks are sites, buildings, features, or events that are of statewide
significance and have anthropological, cultural, military, political, architectural, economic, scientific
or technical, religious, experimental, or other value. Landmarks #770 and above are automatically
listed in the California Register of Historical Resources.

» California Points of Historical Interest are sites, buildings, features, or events that are of local (city
or county) significance and have anthropological, cultural, military, political, architectural, economic,
scientific or technical, religious, experimental, or other value. Points designated after December 1997
and recommended by the State Historical Resources Commission are also listed in the California
Register.

Based on these sources, there is one historic property in the Park District. This is shown in Table 4-16.
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Table 4-16 EBRPD — Historical Resources

National  State Point of

Resource Name (Plaque Number) Register = Landmark Interest Date Listed City/ County

Black Diamond Mines X 10/2/1991 | Antioch
(Contra Costa)

Source: California Department of Parks and Recreation Office of Histotic Preservation, http://ohp.patks.ca.gov/

It should be noted that these lists may not be complete, as they may not include those currently in the
nomination process and not yet listed. Additionally, as defined by the California Environmental Quality
Act (CEQA) and the National Environmental Policy Act (NEPA), any property over 50 years of age is
considered a historic resource and is potentially eligible for the National Register. Thus, in the event that
the property is to be altered, or has been altered, as the result of a major federal action, the property must
be evaluated under the guidelines set forth by CEQA and NEPA. Structural mitigation projects are
considered alterations for the purpose of this regulation.

2017 LHMP Historical Resources

The Park District noted the following cultural and historical resources (sourced from the previous EBRPD
LHMP). The Park District owns and operates a number of special facilities that offer unique recreational
opportunities, appeal to diverse interests, and are a treasured part of the region. These special facilities
include, for example, equestrian centers, a boating center, meeting and conference areas, a botanical garden,
golf courses, archery and marksmanship ranges, a hang gliding area, model boat and train areas, a historic
merry-go-round, and two historic farms. The lands managed by the EBRPD have a rich history and diverse
cultural background. Cultural resources include archaeological, historical, and scientifically valuable sites,
areas, and objects. The following parks contain significant cultural resources:

» Coyote Hills Regional Park — An original Ohlone shellmound and reconstructed village site.
Interpretive exhibits of original native inhabitants and their way of life, including tule reed boats,
clothing, baskets, and tools. Site of the annual gathering of the Ohlone people.

> Point Pinole Regional Shoreline — Site of Ohlone coastal villages; later part of the Rancho San Pablo
(Francisco Maria Castro). Between 1892 and 1960, Point Pinole was the town site of the Giant Powder
Company, which manufactured dynamite there.

> Black Diamond Mines Regional Preserve — Located in the territories of the Chupcan, Volvon, and
Ompin (Bay Miwok) tribes. From 1850 t01900, this was the site of the largest coal mining operation
in California, and the five towns where miners lived. The Rose Hill cemetery is the final resting place
of inhabitants of these towns, many of whom died in epidemics and mining accidents. Underground
visitor center in the Hazel Atlas Mine, where sand was mined for the manufacture of glass from the
1920s t01940s.

» Ardenwood Historic Farm — Site of the original Patterson Ranch—one of the largest working farms
in Alameda County in the late 19th century. The original Patterson house and outbuildings with typical
19th century farm equipment are on display, along with farm animals and a horse-drawn railway.

» Vasco Caves Regional Preserve — The area around Vasco Caves was an important cultural crossroads
for trade and ceremony for the Ohlone, Bay Miwok, and Yokut peoples. The cultural sites of Vasco
Caves Regional Preserve contain Indian rock art, part of a complex that reaches back more than 10,000
years.
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4.2.6. Growth and Development Trends

As part of the LHMP development process, changes in growth and development, both past and future, are
evaluated and examined in the context of the overall Park District and with respect to hazard-prone areas,
and how the changes in growth and development affects vulnerability of the Park District to future disasters.
Information from the EBRPD and other sources as detailed below form the basis of this discussion.

EBRPD Staff and Seasonal Workers
EBRPD has seen an increase in staff since the 2017 LHMP:

» 2016 staffing levels
v 689 permanent staff
v' 93 Seasonal/Part time staff
v' 782 Total

» 2022 staffing levels
v’ 827 permanent staff
v’ 98 Seasonal/Part time staff
v 925 Total

This is an increase of 138 in permanent staff and 5 in seasonal/part time staff for a total increase of 143 for
all Park District staff since the 2017 LHMP.

Visitors to EBRPD

Estimates of total visitation are derived from a recent survey that indicates an estimated 25 million visits
annually to EBRPD lands and facilities. This information is difficult to measure with so many visitors
recreating throughout Park District lands, and this general estimate of park usage has been the same since
the 2017 LHMP. While the EBRPD indicated that they saw a 2-3 fold increase in visitors to the Park
District during the initial year of the Pandemic with the increase in business closures and people working
from home, there is no metric in place to truly calculate this number or whether it was sustained over time.

Surrounding Communities

As the East Bay’s population continues to grow, the EBRPD has noticed a corresponding increase in park
visitors. According to the US Census, Alameda County’s population increased 10.2% between 2010 and
2020 (based on the latest Census Data) and Contra Costa County’s population increased 10.0% during the
same time period.

The ethnic composition of the Bay Area also continues to change. International migration has played a
significant role in the growing diversity of the area. According to the Association of Bay Area
Government’s (ABAG) report, over 32% of Alameda County residents were foreign born, as were over
23% of Contra Costa residents.
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With the growing and changing populations of the EBRPD’s service area, annual park usage is expected to
increase accordingly. The EBRPD has been monitoring these changes over time and considers them in
future planning projects, including the 2013 update of their Master Plan. This includes Park District efforts
to meet the needs of growing and evolving populations, and in particular to be inclusive of underserved
residents, including marginalized communities, people of color, persons with disabilities, and elderly park
visitors.

Development since 2017

DMA guidance requires communities to provide information on actual growth and development since the
last LHMP, which for the EBRPD was 2017. Throughout their Planning Area, the EBRPD continues to
acquire and develop new lands and to develop and build out their existing lands as part of their mission.
The Park District has added additional lands, trails, and infrastructure since 2017. The new acquisitions
identified in their 2021 Park and Trails Statistics are included in Table 4-17 (for parks) and Table 4-18 (for
trails). As shown, the Park District added 6,442.09 acres of park lands between 2017 and 2021 with a fiscal
outlay of $23,990,299. The Park District also added 337.28 acres of trails between 2017 and 2021, with a
fiscal outlay of $25,000.

The specific lands acquired and locations of development projects were not available in a format that
allowed for a hazard specific analysis of these areas. However, it can be assumed that the new development
areas are similarly affected by the hazards associated with the Park District lands where these acquisitions
and development projects occurred. As such, the development occurring since 2017 has likely resulted in
a slight increase in vulnerability of the Park District to future hazard events. It is also important to note that
all new development is conducted in accordance with existing development codes which likely mitigates,
to some extent, any increase in overall vulnerability to the Park District.

Table 4-17 EBRPD — Park Acquisitions by Year

Park Land ‘ Acreage

Bay Point 0.01
Black Diamond Mines 191.45
Black Diamond Mines 0.58
Byron Vernal Pools 80
Byron Vernal Pools 320
Crown Beach 1.19
Deer Valley 0.01
Deer Valley 40.00
Garin 5.24
Leona Canyon 0.71
Pleasanton Ridge 4.00
Redwood .03
Sutter, Judge John 7.30
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Park Land

2017 Total

2018

Anthony Chabot 0.44
Deer Valley 71.99
Deer Valley 230.00
Doolan Canyon 160.00
Las Trampas 96.09
Pleasanton Ridge 0.05
Round Valley 9.24
Round Valley 271.91
2018 Total 839.72
Bay Point 1.06
Deer Valley 120.09
Las Trampas 7.80
Leona Canyon 0.50
Mclaughlin Eastshore 2.88
Redwood 1.83
Thurgood Marshall 2,216.00
Vasco Hills 0.0
2019 Total 2,350.16
Bishop Ranch 176.03
Black Diamond Mines 5.38
Garin — Chouinard Winery 10.01
Las Trampas 186.47
Mission Peak 0.00
Morgan Territory 3.25
Sutter, Judge Jon 5.10
2020 Total 386.24

2021

Byron Vernal Pools 80.00
Carquinez Strait 0.00

Coyote Hills 38.00
Deer Valley 80.45
2021 Totals 198.45
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Park Land

Grand Total 2017-2021 6,442.09
Source: 2021 EBRPD Park and Trail Statistics

Table 4-18 EBRPD — Trail Acquisitions by Year

Grantor Acreage

2017

2017 Total 0.00
SF Bay Trail 1.7
SF Bay Trail 36.73
2018 Total 38.43
Bay Area Ridge Trail 281.30
SF Bay Trail (Point Molate) 0.4
SF Bay Trail (Point Pinole-Carquinez) 4.26
2019 Total 285.60
Tassajara Creek Trail 13.28
2020 Total 13.25

2021

2021 Totals 0.00

Grand Total 2017-2021 337.28
Source: 2021 EBRPD Park and Trail Statistics

Future Development

EBRPD is working on many future development projects, including new acquisitions and build outs of
existing park lands. Most new acquisitions are confidential until after an acquisition occurs. Due to the
confidential nature of this process, Measure WW reflects the best available (public) data for the Park
District describing new acquisitions, build outs and other EBRPD development and redevelopment projects.

Measure WW was approved by voters in Alameda and Contra Costa counties in November 2008. The
measure extended Measure AA, approved in 1988, to enable the Park District to meet the increasing demand
of protecting open space for recreation and wildlife habitat. It also made funding available directly to cities
and special park districts for high priority community park projects.
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Measure WW provides $500 million in bonds to expand regional parks and trails, and to preserve and
protect open space for recreation and wildlife habitat. Of the $500 million from Measure WW, $125 million
(25%) is allocated on a per-capita basis for grants to 46 cities, communities, local park and recreation
districts, county service areas, and the Oakland Zoo to address local park and recreation needs. Projects in
Measure WW are shown on Figure 4-12 and detailed in Table 4-19. These projects are in various stages of

implementation. Some of these are complete or mostly complete, while others are still in early stages of
development.

Figure 4-12 EBRPD — Measure WW Future Development and Project Areas
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Table 4-19 EBRPD — Future Development and Project Areas

Map # | EBRPD Description of Development Activities

Park Lands

1* | Alameda Point $6.5 million to protect wildlife habitat, create regional recreation opportunities on San
Francisco Bay, and extend the Bay Trail around Alameda Point in cooperation with
the City of Alameda. Restore shoreline ateas, including beach and dune grass habitat

2%% | Alamo Canal Trail | $630,000 to complete the key bicycle, pedestrian, and equestrian trail connection
under the 580-680 interchange, creating the first trail connection linking the
communities of Dublin and Pleasanton.

3 Anthony Chabot | $2 million to acquire the last remaining open space to establish final park boundaries
to buffer sensitive wildlife habitats and create new access for all users.

4 Ardenwood $2.2 million to improve facilities and increase opportunities for school classes and
families to experience early California life at the historic Ardenwood Farm.

5% | Bay Point $1.6 million to expand and restore wetlands to enhance habitat for Delta Smelt and
othert species. Provide watet access to the Pittsburg/Bay Point shoreline. Establish the
first section of the Great Delta Trail project linking the East Bay to the Delta and
Central Valley.

6** | Bay Trail $12.3 million to connect urban communities to shoreline access and wildlife viewing
opportunities by completing the 86-mile Bay Trail along the East Bay shoreline.
Acquire and develop trail links to close the remaining gaps between Martinez and
Fremont.

7*% | Bay Water Trail $5.9 million to establish safe and environmentally sound launch sites, wildlife viewing,
camping, and other facilities to support the new Bay Water Trail, providing places for
kayakers, canoers, and other small boats to travel the length of the East Bay shoreline
and ultimately circumnavigate the Bay.

8* Big Break $2.6 million to enhance delta shoteline access and expand interpretative/educational
Shoreline opportunities for Fast Contra Costa County schools and families to experience the
Delta in a natural setting. Protect and enhance habitat for the threatened California
black rail and giant garter snake; restore coastal prairie grassland.

9% | Black Diamond $4.5 million to complete the underground trail and Mining Museum and to preserve
important open space; enhance wetland and riparian habitat in partnership with the
East Contra Costa County Habitat Conservation Plan.

10 | Briones $7.8 million to preserve additional ridgetop and hillside open space surrounding and
near the park in partnership with other agencies. Improve Alhambra Valley and
Buckeye Ranch access, develop staging area and trail connections for all users,
renovate picnic areas and group camps.

11* | Byron Vernal $3 million to acquire rare vernal pool habitat and wetlands near Byron to expand,
Pools preserve, protect, and interpret rare species including tiger salamander, fairy shrimp
and vernal pool wildflowers in partnership with the East Contra Costa County Habitat
Conservation Plan.

12*%* | Calaveras Ridge $11.3 million to acquire open space and park corridor and construct this trail for all
Trail users connecting six regional parks along the I-680 corridor serving all communities
from Sunol to the Carquinez Strait.

13 Carquinez Strait $4.1 million to complete the shoreline scenic corridor between Martinez and Crockett.
Expand outdoor recreation opportunities, preserve shoreline areas, and connect park
trails for all users from historic Port Costa to the San Francisco Bay and Ridge Trails.
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Map # | EBRPD Description of Development Activities

Park Lands

14 Clayton Ranch $2 million to preserve open space and complete this critical wildlife corridor for
Alameda whipsnake, red-legged frog and rare plants between Mt. Diablo and Black
Diamond Mines Regional Preserve in partnership with the East Contra Costa County
Habitat Conservation Plan. Provide initial staging and new trail opportunities for all
users.

15*% | Concord Naval $16 million to work in partnership with Concord and the National Park Service to
Weapons Station | acquire, restore, and develop a major new regional park on the inland portion of the
former Concord Naval Weapons Station. Protect open space and wildlife habitat for
tiger salamanders and red-legged frogs and restore Mt. Diablo Creek. Develop
regional recreation facilities, including picnic areas, trails for all users, parking, and
camp sites. Provide interpretive and education facilities and partner with the National
Park Service to provide services in the area.

16* | Coyote Hills $8.1 million to acquire remaining lands adjacent to Coyote Hills to complete park
boundaries and preserve sensitive riparian wildlife habitat. Restore and expand the
existing marsh complex to include seasonal wetlands, coastal prairie grassland, and
reduce cattails. Enhance habitat for salt marsh harvest mouse and California black rail.
Replace the aging visitor center with a state-of-the-art facility to interpret the
significant cultural and natural resources of the area. Add family camping
opportunities at the reclaimed Dumbarton Quarry site and provide trail links to the
Don Edwards National Wildlife Refuge and Bay Trail.

17 Crockett Hills $4 million to acquire scenic open space to expand this park near the West County
communities of Crockett, Hercules, and Rodeo. Build new public access, trails for all
users, and camp sites easily accessible from Highway 4 and the Cummings Skyway.

18 | Crown Beach $6.5 million to replace and expand the Crab Cove interpretive center, currently located
in an outdated military building. Expand and restore Alameda Beach to increase space
for beach recreation and protect the shoreline. Acquire appropriate surplus federal
property if it becomes available.

19*% | Deer Valley $3.6 million to establish a new park near the communities of Brentwood and Oakley.
When matched with funding from the East Contra Costa County Habitat
Conservation Plan, the park will preserve a regional wildlife corridor for San Joaquin
kit fox, tiger salamander, and other threatened species between Los Vaqueros and
Black Diamond, and will preserve the rural ranching history of the area.

20* | Delta Access $5 million to open a new regional park on the Delta, providing swimming, boating,
fishing, picnicking, and camping close to East Contra Costa communities. Work with
federal and state agencies to provide both Delta recreation and wildlife habitat for
threatened California black rails, giant garter snakes and migratory waterfowl.

21 Delta Recreation | $1 million for new public access, trails, family camping, and picnicking in the Delta on
Jersey Island and the San Joaquin River.

22%* | Delta Trail $4.1 million to provide a new trail for all users, connecting the communities of Bay
Point, Brentwood, Pittsburg, Antioch, and Oakley to the shoreline. Work with State
and local agencies to develop the Great Delta Trail, improving urban access to fishing
and boating in the Delta.

23 | Diablo Foothills / | $7.2 million to presetve open space and habitat in central Contra Costa County
Castle Rock adjacent to Mt. Diablo State Park; complete renovation of picnic areas, play areas, and
trail access improvements for all users.

East Bay Regional Park District 4-56
Local Hazard Mitigation Plan Update
December 2022



Map # | EBRPD

Description of Development Activities

Park Lands

24 Doolan
Canyon/Tassajara
Hills

$5.7 million to acquire land for a new park preserving the last major undeveloped
expanse of the Tassajara Hills north of the communities of Dublin and Pleasanton.
Restore grassland and seasonal wetland habitat for tiger salamanders, golden eagles,
prairie falcons and other species. Provide public access, scenic resources, and trails for
all users.

25 Dry Creek

$6.7 million to acquire and preserve scenic ridgelands in the Union City Hills along
Walpert Ridge; complete the renovation of the historic Meyers Estate and garden for
intimate community gatherings. Complete multi-use Ridge Trail connections.

26* | Dublin Hills

$4.7 million to complete this new park along the ridgelines in the scenic West Dublin
hills. Preserve wildlife corridor and connect community residents to nearby natural
areas and regional trails for all users. Restore ponds and enhance riparian habitats and
grasslands.

27** | Dunsmuir Heights
Trail

$2.3 million to acquire and construct an urban open space and multi-use trail corridor
connecting Oakland and San Leandro neighborhoods to Anthony Chabot through the
Dunsmuir Heights area.

28 East Bay
Greenwood Trail

$400,000 to partner with local cities to secure public use of this abandoned rail right
of-way to serve urban residents from Oakland to Fremont.

29%* Eastshore State

$27 million to expand and restore this eight-mile-long urban shoreline park adjacent

Park to the East Bay communities of Oakland, Berkeley, Emeryville, Albany, and
Richmond. Consistent with the Eastshore State Park General Plan, develop access
improvements, restore upland and wetland areas to enhance wildlife habitat, and
complete east shore segments of the Bay Trail.

30 Garin $2.9 million to acquire and protect scenic ridges and wildlife habitat adjacent to Union

City, Fremont, and Hayward communities. Expand park trail system to improve
recreational opportunities for all users and connect to the Ridge Trail.

31+ | Garin to
Pleasanton Ridge
Trail

$2 million to acquire and construct trail connecting Garin to Pleasanton Ridge for
hiking, biking, and equestrian use.

32 Gateway Shoreline

$5.4 million to establish a new regional shoreline park as a bicycle trail hub connecting
the new Bay Bridge bicycle access to the East Bay and the Bay Trail in cooperation
with other agencies. This intermodal node will include parking, promenade, fishing
access, landscape improvements, and facilities to interpret the natural and historic
resources of this site.

33* | Hayward Shoreline

$4.5 million to restore and protect shoreline bird habitat, strengthen and repair levees
along this shoreline to address climate change impacts, improve public trail access,
and cooperate on shoreline interpretive improvements with other state and local
agencies. Dredge channels to improve water circulation and enhance habitat on
islands for endangered least terns.

34%+ | Iron Hotse to
Mount Diablo
Trail

$1.4 million to complete trail corridors between Las Trampas, Sycamore Valley, and
Mount Diablo.

35%f | Iron Horse Trail

$2.2 million to complete extensions north of Concord and south to Pleasanton of this
28-mile-long urban bicycle trail.

36 Lake Chabot

$1.8 million to preserve hillside areas, connect trails, and add public access along the
western park boundary.
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Map # | EBRPD

Description of Development Activities

37

Park Lands
Las Tampas

$8.3 million to establish an interpretive visitor facility and indoor meeting space to
serve the increasing population in the San Ramon Valley. Develop access for all users
to recently acquired properties in the Lafayette, Moraga, and San Ramon Valley areas
including staging, trails, and camping areas.

38

Leona Open Space

$2.5 million to acquire remaining land to complete the park and improve public
access.

30x*

Marsh Creek Trail

$900,000 to complete the Marsh Creek Trail connecting the Brentwood area through
the State Historic Park at Cowell Ranch to Round Valley Regional Preserve.

40

Martin Luther
King Jr. Shoreline

$12.3 million to expand existing public use, shoreline access, and Bay Trail
improvements at the Tidewater and Shoreline Center areas of the Martin Luther King
Jr. Shoreline.

41

Mission Peak

$5.4 million to expand the ridgeline corridor on Mission Ridge and improve trails and
staging areas including Stanford Avenue.

42

Morgan Territory

$8.1 million to expand wildlife corridors in partnership with the East Contra Costa
Habitat Conservation Plan. Provide trails for all users and additional access to the
ridgelands south of Mt. Diablo.

43%

North Richmond
Wetlands

$3.6 million to preserve San Pablo and Wildcat Creek Marsh and creek deltas to
protect and restore the two largest remaining marsh areas along the North Contra
Costa shoreline. Connect the trail corridor from the north Richmond Wetlands to
Point Pinole. Develop appropriate public access for wildlife viewing and education
programs.

445

Oak Knoll to
Ridge Trail

$720,000 to join with the City of Oakland and community groups to create trail
connections between the Oak Knoll redevelopment project and Leona Heights Open
Space.

45%

Oakland Shoreline

$10.8 million to join with Oakland to develop new access for urban residents to the
Oakland Shoreline. Clean up and restore marshes to benefit nesting birds, improve
water circulation through dredging, and construct improvements on shoreline sites
along the Bay Trail from San Leandro Bay, through the Oakland Estuary, and north to
connect to Gateway Shoreline Park. Assist with the City’s Estuary Plan trail and access
projects, including public use facilities.

46%*

Ohlone

$7.4 million to expand Alameda County’s largest wilderness park, preserve park
wilderness values, protect wildlife habitat and high mountain ridge resources. Develop
trail loops and expand public access and camping opportunities. Restore failing ponds
to support tiger salamander and red-legged frog populations.

47

Oyster Bay

$2.1 million to complete the development of this 200-acre urban shoreline park and
Bay Trail connection by working with the City of San Leandro to provide recycled
water for the irrigation of new turf meadows, construct picnic and play areas, parking,
restrooms, and landscaping.

48

Pleasanton Ridge

$13.7 million to acquire parkland on scenic Pleasanton and Sunol ridges and Devaney
Canyon; complete bicycle loop trail system, construct parking, staging areas, access,
picnic, camping, and visitor facilities.

49%

Point Pinole

$7.5 million to develop new Atlas Road access to the park with parking, picnic areas,
meadows, play ateas, environmental maintenance facility, and new visitor/interpretive
center. The center will provide an introduction to the rich natural and cultural
resources found at this site. Complete park boundary and wetland restoration.
Enhance and restore wetland and coastal prairie habitats.
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Map # | EBRPD

Description of Development Activities

50

Park Lands

Point San Pablo
Peninsula

$4.5 million to acquire and restore shoreline and complete Bay Trail spur north of the
Richmond/San Rafael Bridge to provide new public access to this scenic north bay
shoreline.

51

Quarry Lakes

$4.5 million to complete the development of this regional recreation area by providing
new turf meadows, picnic and play areas, restrooms, and landscaping. Complete park
boundaries in this urban recreation area.

52

Rancho Pinole

$3.2 million to preserve open space in West Contra Costa County and establish a new
park. Acquire land and provide access for all users in cooperation with Muir Heritage
land trust to connect the Ridge Trail to Crockett Hills, Franklin Ridge, and West
County communities

53%

Redwood

$5.2 million to acquire and restore Redwood Creek to protect rare native trout habitat;
cooperate with the City of Oakland and Chabot Space and Science Center to support
youth camping and facilities to interpret the historic and natural features of the East
Bay’s only native redwoods. Enhance serpentine prairie for rare plants, improve
whipsnake habitat and rare manzanita groves.

S4er

Ridge Trail

$12.7 million to acquire and construct trail corridor segments to close gaps in the
existing 25-mile-long East Bay Ridge Trail alignment. Provide a continuous trail
connection through 16 regional parks from Martinez to Fremont.

55

Roberts

$1.4 million to update existing pool and facilities to accommodate regional swimming
meets and events.

56*

Round Valley

$7.2 million to expand the park to protect this unique pristine valley. Acquire lands in
cooperation with the East Contra Costa County Habitat Conservation Plan. Expand
trail access for all users, and staging, picnic, and camping opportunities. Connect trail
corridors to adjacent State parks and to Morgan Territory Regional Preserve. Improve
grasslands for kit fox and golden eagle habitat.

57

San Pablo Bay
Shoreline

$855,000 to acquire and restore the scenic San Pablo Bay shoreline to provide access
and wildlife viewing to bayside natural resources. Provide Bay Trail amenities to
enhance public use of the bay shoreline.

58*

Sibley-
Huckleberry

$5.9 million to acquire additional open space south of Sibley Regional Preserve
between Oakland, Orinda, and Moraga. Expand trails, including connection to Lake
Temescal; construct new trailhead, and develop new camping opportunities. Restore
ponds and riparian habitat.

59%

Sunol

$5 million to expand wilderness area to protect Alameda Creck watershed, preserve
wildlife habitat, rtemove bartiers to steelhead migration, and renovate and/or replace
the aging visitor center, picnic, and campground facilities.

60*

Sycamore Valley
Open Space

$925,000 to acquire lands to complete open space boundaries and trail connections,
both inside the park and to Mt. Diablo. Enhance red-legged frog habitat.

G1**

Tassahara Creek
Trail

$875,000 to acquire and develop the regional trail connecting Tassajara Creek in
Dublin to Mt. Diablo. Cooperate with Dublin, San Ramon, and Contra Costa County
to complete this trail.

62

Tilden Park

$2 million to tenovate and/or expand Tilden Park’s visitor facilities at the Botanic
Garden and Environmental Education Center for public interpretive programs,
lectures, and research.

63*

Urban Creeks

$8 million to work with cities and community organizations to restore urban creeks
and acquire creek easements, such as BART-to-Bay and other urban creek projects.
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Map # | EBRPD Description of Development Activities

Park Lands

64* | Vargas Plateau $7.6 million to expand the park; develop access and construct parking, picnic areas,
trails for all users, and campsites at this new park. Preserve Alameda Creek watershed,
extend the Ridge Trail, connect the park to Fremont and Sunol, protect hillside vistas
and open space east of Fremont and south of Niles Canyon. Restore wetlands and
enhance grasslands

65 | Vasco Caves $4.7 million to expand the preserve to protect unique natural and cultural resources in
partnership with the East Contra Costa County Habitat Conservation Plan. Improve
habitat for kit fox, golden eagles, and enhance wetlands. Provide suitable guided
public access, parking, and visitor facilities.

66 | Wildcat Canyon $900,000 to expand park boundaries along the San Pablo Ridge, improve access to
park for all users.

67*% | Wildcat Creek $900,000 to work with the City of Richmond and Contra Costa County to safely re-
Trail open the Wildcat Creek Trail crossing under the Richmond Parkway to connect north
Richmond communities to the bay shoreline.

Source: EBRPD Measure WW, 9/9/2008

For EBRPD’s acquisition and development projects, the Park District has an Acquisition Evaluation
Process. Through this process, the Park District reviews:

Site descriptions and existing structures

Natural and cultural resources

Historic resources

CEQA compliance

Planning issues

Public Safety (what additional police, fire (due to increased wildfire risk), or other measures are needed
to add the property into the EBRPD Park system)

» Review of any land use plans that exist in the area to be acquired.

YVVYVYYVYYVY

4.3 Hazard Profiles and Vulnerability Assessment

Requirement §201.6(c)(2)(i): [The risk assessment shall include a] description of the...location and
extent of all natural hazards that can affect the jurisdiction. The plan shall include information on
previous occurrences of hazard events and on the probability of future hazard events.

Requirement §201.6(c)(2)(ii): [The risk assessment shall include a] description of the jurisdiction’s
vulnerability to the hazards described in paragraph (c)(2)(i) of this section. This description shall
include an overall summary of each hazard and its impact on the community.

Requirement §201.6(c)(2)(ii)(A): The plan should describe vulnerability in terms of the types and

numbers of existing and future buildings, infrastructure, and critical facilities located in the
identified hazard areas.

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

general description of land uses and development trends within the community so that mitigation
options can be considered in future land use decisions.

The hazards identified in Section 4.1 Hazard Identification, are profiled individually in this section. The
Hazard Profiles set the stage for the Vulnerability Assessment, where the vulnerability is quantified, as data
allows, for each of the identified hazards.

Hazard Profiles Methodology

Each hazard is profiled in the following format:

» Hazard/Problem Description—This section gives a description of the hazard and associated issues
followed by details on the hazard specific to the Park District. Where known, this includes information
on the hazard extent, location, seasonal patterns, speed of onset/duration, and magnitude and/or any
secondary effects.

» Past Occurrences—This section contains information on historical incidents, including impacts where
known. Hazard research, historical incident worksheets and other input from the HMPC were used to
capture information on past occurrences.

» Likelihood of Future Occurrence—The frequency of past events is used in this section to gauge the
likelihood of future occurrences. Where possible, frequency was calculated based on existing data. It
was determined by dividing the number of events observed by the number of years on record and
multiplying by 100. This gives the percent chance of the event happening in any given year (e.g., three
droughts over a 30-year period equates to a 10 percent chance of a experiencing a drought in any given
year). The likelihood of future occurrences is categorized into one of the following classifications:

v Highly Likely—Near 100 percent chance of occurrence in next year or happens every year

v Likely—Between 10 and 100 percent chance of occurrence in next year or has a recurrence interval
of 10 years or less

v Occasional—Between 1 and 10 percent chance of occurrence in the next year or has a recurrence
interval of 11 to 100 years

v" Unlikely—Less than 1 percent chance of occurrence in next 100 years or has a recurrence interval
of greater than every 100 years.

» Climate Change—This section contains the effects of climate change (as applicable). The possible
influence of climate change on the hazard is discussed.

Vulnerability Assessment Methodology

With EBRPD’s hazards identified and profiled, a vulnerability assessment was conducted to describe the
vulnerability and impact that each hazard would have on the Park District. The vulnerability assessment
quantifies, to the extent feasible using best available data, assets at risk to identified hazards and estimates
potential losses. This section focuses on the vulnerabilities of the EBRPD Planning Area as a whole.

An estimate of the vulnerability of the EBRPD Planning Area to each identified hazard, in addition to the
estimate of risk of future occurrence, is provided in each of the hazard-specific sections that follow.
Vulnerability is measured in general, qualitative terms and is a summary of the potential impact based on

East Bay Regional Park District 4-61
Local Hazard Mitigation Plan Update
December 2022



past occurrences, spatial extent, and damage and casualty potential. It is categorized into the following
classifications:

» Extremely Low—The occurrence and potential cost of damage to life and property is very minimal to
nonexistent.

» Low—Minimal potential impact. The occurrence and potential cost of damage to life and property is
minimal.

» Medium—Moderate potential impact. This ranking carries a moderate threat level to the general
population and/or built environment. Here the potential damage is more isolated and less costly than a
more widespread disaster.

» High—Widespread potential impact. This ranking carries a high threat to the general population and/or
built environment. The potential for damage is widespread. Hazards in this category may have
occurred in the past.

» Extremely High—Very widespread with catastrophic impact.

Vulnerability can be quantified in those instances where there is a known, identified hazard area, such as a
mapped floodplain. In these instances, the numbers and types of assets subject to the identified hazard can
be counted and their values tabulated. Other information can be collected in regard to the hazard area, such
as the location of critical facilities, historic structures, and valued natural resources. Together, this
information conveys the impact, or vulnerability, of the EBRPD Planning Area to that hazard.

The vulnerability assessment identified eight hazards in the EBRPD Planning Area for which specific
geographical hazard areas have been defined and for which sufficient data exists to support a quantifiable
vulnerability analysis. These eight hazards are dam failure, earthquake (liquefaction), flood, landslide,
levee failure, coastal flooding and sea level rise, tsunami, and wildfire. These hazards were analyzed using
GIS and Park District data.

For these eight hazards, the following elements were inventoried for each community, to the extent possible,
to quantify vulnerability in identified hazard areas:

General vulnerability and hazard-related impacts, including impacts to life, safety, and health
Park District lands and assets

Critical facilities at risk

Overall community impact

Future development/development trends within the identified hazard area

VYV VYV

The vulnerability and potential impacts from the seven priority hazards that do not have specific mapped
areas nor the data to support additional vulnerability analysis are discussed in more general terms. These
include:

Climate Change

Drought and Water Shortage

Flood: Localized/Stormwater
Pandemic

Severe Weather: Extreme Heat

Severe Weather: Heavy Rain and Storms

VVVYVYY
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» Severe Weather: High Winds and Tornadoes

Power Outages/Failure: A Common Vulnerability of all Hazards

An additional impact or vulnerability common to most all hazards is power outage or power failure. The
US power grid crisscrosses the country, bringing electricity to homes, offices, factories, warehouses, farms,
traffic lights and even campgrounds. According to statistics gathered by the Department of Energy, major
blackouts are on the upswing. Over the past two decades, blackouts impacting at least 50,000 customers
have increased 124 percent. The electric power industry does not have a universal agreement for classifying
disruptions. Nevertheless, it is important to recognize that different types of outages are possible so that
plans may be made to handle them effectively. Electric power disruptions can be generally grouped into
two categories: intentional and unintentional.

Intentional Disruptions
There are four types of intentional disruptions:

» Planned: Some disruptions are intentional and can be scheduled based maintenance or upgrading needs

» Unscheduled: Some intentional disruptions must be done "on the spot." in response to an emergency

> Demand-Side Management: Some customers (i.e., on the demand side) have entered into an
agreement with their utility provider to curtail their demand for electricity during periods of peak
system loads

» Load Shedding: When the power system is under extreme stress due to heavy demand and/or failure
of critical components, it is sometimes necessary to intentionally interrupt the service to selected
customers to prevent the entire system from collapsing, resulting in rolling blackouts

The California Independent System Operator (CAISO) is tasked with managing the power distribution grid
that supplies most of California, except in areas served by municipal utilities. CAISO is thus the entity that
coordinates statewide flow of electrical supply. CAISO uses a series of stage alerts to the media based on
system conditions. The alerts are:

» Stage 1 —reserve margin falls below 7 percent
» Stage 2 — reserve margin falls below 5 percent
» Stage 3 —reserve margin falls below 1.5 percent

Rotating blackouts become a possibility when Stage 3 is reached. Rotating outages and/or blackouts such
as those experienced in 2000/2001 and 2006 can occur due to losses in transmission or generation and/or
extremely severe temperatures that lead to heavy electric power consumption.

On January 17, 2001, CAISO declared a Stage 3 Emergency and notified the then Governor’s Office of
Emergency Services (Cal OES) that PG&E was dropping firm load of 500 megawatts (MW) in Northern
California leading to rolling black-outs. Cal OES, in turn, issued an Electrical Emergency Message to all
Emergency Services Agencies to prepare for rolling blackouts. This scenario was repeated the following
day, January 18, 2001, and again on March 19, 2001.

A July 2006 heat storm event affected the entire state as well as most of the West, producing record energy
demand levels in California. The state was able to avoid rotating outages due to a combination of favorable

East Bay Regional Park District 4-63
Local Hazard Mitigation Plan Update
December 2022



factors that included no major transmission outages, lower than typical generator outages, significant
customer response to pleas for energy conservation, high imports from the Pacific Northwest despite
unusually high loads, outstanding cooperation among western control area operators, and prompt response
to fires that potentially threatened major interties. However, the event brought to light the vulnerability of
the electric distribution system, as over 3,500 distribution transformers failed, leaving over two million
customers without power at various times over the ten-day event, many for several hours and a small
minority for up to three days.

In 2020, the state battled both extreme heat and wildfires. As a result of extreme heat, the CAISO declared
a Stage 3 emergency. PG&E initiated rotating outages in August at the request of California's grid operator.
The outages, which impacted 220,000 customers, occurred during periods of high heat. These rolling
blackouts lasted less than a week.

Unintentional Disruptions

Unintentional or unplanned disruptions are outages that come with essentially no advance notice. This type
of disruption can be the most problematic. The following are categories of unplanned disruptions:

Accident by the utility, utility contractor, or others

Malfunction or equipment failure

Equipment overload (utility company or customer)

Reduced capability (equipment that cannot operate within its design criteria)

Tree contact other than from storms

Vandalism or intentional damage

Weather, including lightning, wind, earthquake, flood, and broken tree limbs taking down power lines
Wildfire that damages transmission lines

VVVVYVYYYY

Climate Change and Energy Shortage

Changing climate is expected to bring more frequent and intense natural disasters. Key climate parameters
are starting to move outside of historically observed variability at a rate that makes historical data a poor
predictor of future climate. For example, the warmest years on record in California occurred in 2014, 2015,
2016, and 2019. 2020 is on pace to be a remarkably hot year as well. In addition, the 2016-2017 year broke
the record as the wettest ever recorded in the northern Sierra Nevada Mountains.

Changes in temperatures, precipitation patterns, extreme events, and sea level rise have the potential to
decrease the efficiency of thermal power plants and substations, decrease the capacity of transmission lines,
render hydropower less reliable, spur an increase in electricity demand, and put energy infrastructure at risk
of flooding.

With climate warming, higher costs from increased demand for cooling in the summer are expected to
outweigh the decreases in heating costs in the cooler seasons. Hotter temperatures in California will mean
more energy (typically measured in “cooling-degree days”) needed to cool homes and businesses both
during heat waves and on a daily basis, during the daytime peak of the diurnal temperature cycle. During
future heat waves, historically cooler coastal cities (e.g., San Francisco and Los Angeles) are projected to
experience greater relative increases in temperature, such that areas that never before relied on air
conditioning will experience new cooling demands.
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Secondary impacts of energy shortages are most often felt by vulnerable populations. For example, those
who rely on electric power for life-saving medical equipment, such as respirators, are extremely vulnerable
to power outages. Also, during periods of extreme heat emergencies, the elderly and the very young are
more vulnerable to the loss of cooling systems requiring power sources.

Additional impacts from a power disruption affect remote areas. This can affect evacuation messaging and
coordination difficulties, and a reduction in firefighting capabilities due to lack of water access in more
remote areas (especially for those on wells).

Public Safety Power Shutoff (PSPS)

A new intentional disruption type of power shortage/failure event has recently occurred in California. In
recent years, several wildfires have started as a result of downed power lines or electrical equipment. This
was the case for the Camp Fire in 2018. As a result, California’s three largest energy companies (including
PG&E), at the direction of the California Public Utilities Commission (CPUC), are coordinating to prepare
all Californians for the threat of wildfires and power outages during times of extreme weather. To help
protect customers and communities during extreme weather events, electric power may be shut off for
public safety in an effort to prevent a wildfire. This is called a Public Safety Power Shutoff (PSPS).

Puplic Safety Power Shutoff Criteria

The Wildfire Safety Operations Center (WSOC) monitors fire danger conditions across PG&E service area
and PSPS, some factors include:

» A Red Flag Warning declared by the National Weather Service

» Low humidity levels generally 20% and below

» Forecasted sustained winds generally above 25 mph and wind gusts in excess of approximately 45 mph,
depending on location and site-specific conditions such as temperature, terrain and local climate

» Condition of dry fuel on the ground and live vegetation (moisture content)

» On-the-ground, real time observations from PG&E’s WSOC and field observations from PG&E crews

The most likely electric lines to be considered for shutting off for safety will be those that pass through
areas that have been designated by the CPUC as at elevated (Tier 2) or extreme (Tier 3) risk for wildfire
(seen on Figure 4-14). This includes both distribution and transmission lines. The specific area and number
of affected customers will depend on forecasted weather conditions and which circuits PG&E needs to turn
off for public safety. Although a customer may not live or work in a high fire-threat area, their power may
also be shut off if their community relies upon a line that passes through an area experiencing extreme fire
danger conditions. This means that any customer who receives electric service from PG&E should be
prepared for a possible PSPS. PSPS events, while preventative in nature, can cause a variety of issues
related to the lack of power to those impacted by the PSPS. For the EBRPD, a significant concern is the
impact to their communication systems as well as on other critical infrastructure and services. As seen on
Figure 4-14, the Park District has areas inside the Tier 2 and Tier 3 areas, as well as areas outside of them.
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Figure 4-13 State of California Tier 2 and 3 Areas
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PG&E noted that extreme weather threats can change quickly. When possible, PG&E will provide
customers with advance notice prior to turning off the power, as well as updates until power is restored.
Timing of notifications (when possible) are:

Approximately 48 hours before power is turned off
Approximately 24 hours before power is turned off
Just before power is turned off

During the public safety outage

Once power has been restored

YV VYVYY

According to records provided by EBRPD, there have been 132 PSPS events since the 2017 Plan. All of
these events happened in 2019 and 2020. All of these were a result of extreme wildfire weather, usually a
combination of extreme heat, low humidity, and high winds contributing to the potential for red flag days.
And, again, all of these occurred in the month of October, when the hills are dry and Diablo winds come
in. These can be seen in Table 4-20.

Table 4-20 EBRPD — PSPS Events

Feeder Name ‘ Event Off Time Elapsed Minutes
San Ramon-2107 260CT2019:20:17:00 2,411
San Ramon-2107 250CT2020:20:00:00 2,349
San Leandro-1109 090CT2019:23:44:00 1,093
Brentwood-2105 260CT2019:20:11:00 4,027
Rossmoor-1108 090CT2019:22:44:00 1,124
Rossmoor-1108 260CT2019:20:08:00 2,718
Rossmoor-1108 250CT2020:20:11:00 2,395
Lone Tree-2105 260CT2019:23:33:00 3,870
San Leandro-1109 090CT2019:23:44:00 1,221
San Leandro-1109 260CT2019:23:02:00 2,331
San Leandro-1109 250CT2020:20:26:00 2,494
San Leandro-1109 250CT2020:20:26:00 2,494
San Leandro-1109 090CT2019:23:44:00 2,287
Cayetano-2109 260CT2019:21:09:00 2,613
Cayetano-2109 250CT2020:20:11:00 2,531
Oakland X-1106 090CT2019:22:49:00 1,272
Oakland X-1106 270CT2019:00:31:00 2,187
Oakland X-1106 140CT2020:23:05:00 1,015
Oakland X-1106 250CT2020:20:07:00 2,668
Spruce-0401 090CT2019:22:49:00 1,009
Spruce-0401 260CT2019:21:59:00 2,522
El Cerrito G-1105 090CT2019:22:49:00 1,073
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Feeder Name  Event Off Time Elapsed Minutes
Faitview-2207 260CT2019:23:04:00 2,457
Kirker-2104 260CT2019:21:23:00 4,103
Clayton-2215 260CT2019:20:49:00 2,621
Clayton-2215 140CT2020:20:10:00 1,235
Clayton-2215 150CT2020:22:32:00 806
Clayton-2215 250CT2020:20:58:00 2277
Lone Tree-2105 260CT2019:23:33:00 3,870
Faitview-2207 260CT2019:23:04:00 2,457
El Cerrito G-1105 090CT2019:22:49:00 1,073
Vineyard-2108 260CT2019:20:46:00 2,337
Faitview-2207 260CT2019:23:04:00 2,457
Faitview-2207 260CT2019:23:04:00 2,457
Castro Valley-1106 090CT2019:23:01:00 1,380
Castro Valley-1106 260CT2019:21:01:00 2315
Castro Valley-1108 250CT2020:20:19:00 1,376
Castro Valley-1104 260CT2019:20:29:00 2441
San Ramon-2108 090CT2019:23:13:00 1,088
San Ramon-2108 260CT2019:21:05:00 2,705
San Ramon-2108 250CT2020:20:00:00 1,360
Alhambra-1105 260CT2019:21:26:00 2,600
Alhambra-1105 260CT2019:21:26:00 2,600
Alhambra-1105 260CT2019:21:26:00 2,600
Vineyard-2108 260CT2019:20:46:00 2,337
Milpitas-1109 100CT2019:00:24:00 2291
Milpitas-1109 260CT2019:20:14:00 2,663
Milpitas-1109 140CT2020:21:00:00 1,051
Milpitas-1109 250CT2020:21:13:00 2,264
Spruce-0401 090CT2019:22:49:00 1,009
El Cerrito G-1105 260CT2019:21:59:00 2,525
El Cerrito G-1105 250CT2020:20:04:00 1,306
El Cerrito G-1105 090CT2019:22:49:00 1,073
El Cerrito G-1105 260CT2019:21:59:00 2,524
El Cerrito G-1105 090CT2019:22:49:00 1,073
El Cerrito G-1105 260CT2019:21:59:00 2,525
El Cerrito G-1105 250CT2020:20:04:00 1,306
El Cerrito G-1105 090CT2019:22:49:00 1,073
El Cerrito G-1105 260CT2019:21:59:00 2,525
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Feeder Name  Event Off Time Elapsed Minutes
El Cerrito G-1105 250CT2020:20:04:00 1,306
El Cerrito G-1105 090CT2019:22:49:00 1,005
El Cerrito G-1105 260CT2019:21:59:00 2,523
El Cerrito G-1105 250CT2020:20:04:00 1,306
El Cerrito G-1105 090CT2019:22:49:00 1,073
El Cerrito G-1105 260CT2019:21:59:00 2,524
El Cerito G-1112 260CT2019:20:25:00 2,348
San Leandro-1109 260CT2019:23:02:00 2,430
Spruce-0401 260CT2019:21:59:00 2,522
Valley View-1106 090CT2019:22:46:00 998
Valley View-1106 260CT2019:20:12:00 2,468
Cayetano-2109 260CT2019:21:09:00 2,613
Cayetano-2109 140CT2020:21:00:00 1,169
Cayetano-2109 150CT2020:22:55:00 761
Cayetano-2109 250CT2020:20:11:00 2,531
Kirker-2104 260CT2019:21:23:00 4,103
Kirker-2104 260CT2019:21:23:00 4,103
Kirker-2104 260CT2019:21:23:00 4,103
Faitview-2207 260CT2019:23:04:00 2,457
Faitview-2207 260CT2019:23:04:00 2,457
Oakland X-1106 090CT2019:22:49:00 1272
Oakland X-1106 270CT2019:00:31:00 2,179
Oakland X-1106 140CT2020:23:05:00 1,015
Oakland X-1106 250CT2020:20:07:00 2,664
Oakland X-1106 090CT2019:22:49:00 1272
Oakland X-1106 270CT2019:00:31:00 2,179
Oakland X-1106 140CT2020:23:05:00 1,015
Oakland X-1106 250CT2020:20:07:00 2,664
San Leandro-1109 090CT2019:23:44:00 2,087
San Leandro-1109 260CT2019:23:02:00 2,389
San Leandro-1109 250CT2020:20:26:00 2,558
San Leandro-1109 090CT2019:23:44:00 2,087
San Leandro-1109 260CT2019:23:02:00 2,389
San Leandro-1109 250CT2020:20:26:00 2,558
Oakland X-1106 090CT2019:22:49:00 1,272
Oakland X-1106 270CT2019:00:31:00 2,168
Oakland X-1106 250CT2020:20:07:00 2,662
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Feeder Name  Event Off Time Elapsed Minutes
Oakland X-1106 090CT2019:22:49:00 1272
Oakland X-1106 270CT2019:00:31:00 2,187
Oakland X-1106 140CT2020:23:05:00 1,015
Oakland X-1106 250CT2020:20:07:00 2,668
Oakland X-1106 090CT2019:22:49:00 1272
Oakland X-1106 270CT2019:00:31:00 2,187
Oakland X-1106 140CT2020:23:05:00 1,015
Oakland X-1106 250CT2020:20:07:00 2,668
Oakland K-1103 260CT2019:23:33:00 2,569
Oakland K-1103 260CT2019:23:33:00 2,569
Oakland K-1103 260CT2019:23:33:00 2,569
Jarvis-1111 100CT2019:00:05:00 998
Jarvis-1111 260CT2019:20:05:00 2,363
Jarvis-1111 250CT2020:20:53:00 2,194
Vasco-1102 260CT2019:20:36:00 3,570
Vasco-1102 260CT2019:20:36:00 3,570
Vasco-1102 250CT2020:20:56:00 1272
Vasco-1102 260CT2019:20:36:00 3,570
Vasco-1102 250CT2020:20:56:00 1272
Vasco-1102 260CT2019:20:36:00 3,570
Vasco-1102 250CT2020:20:56:00 1272
Vasco-1102 260CT2019:20:36:00 3,570
Vasco-1102 250CT2020:20:56:00 1272
Vasco-1102 260CT2019:20:36:00 3,570
Vasco-1102 250CT2020:20:56:00 1272
Vasco-1102 250CT2020:20:56:00 1272
Vasco-1102 260CT2019:20:36:00 3,570
Vasco-1102 250CT2020:20:56:00 1272
Vasco-1102 250CT2020:20:56:00 1272
Vasco-1102 260CT2019:20:36:00 3,570
Vasco-1102 250CT2020:20:56:00 1272
Vasco-1102 260CT2019:20:36:00 3,570
Vasco-1102 250CT2020:20:56:00 1272
Vasco-1102 260CT2019:20:36:00 3,570
Vasco-1102 250CT2020:20:56:00 1272
Lone Tree-2105 260CT2019:23:33:00 3,870

Source: EBRPD
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The following sections provide the hazard profile and vulnerability assessments for each of the hazards
identified in Section 4.1 Hazard Identification. The severe weather hazards are discussed first to paint
the picture of the Park District’s climate and hazard environment which often lead to other hazards such
as flood and wildfire. The remainder of the hazards follow alphabetically.

Data Sources

The following data sources formed the basis for this Hazard Profile and Vulnerability Assessment portion
of the Plan Update:

Y V VY
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2013 East Bay Regional Park District Master Plan

2018 California State Hazard Mitigation Plan

ArkStorm at Tahoe — Stakeholder Perspectives on Vulnerabilities and Preparedness for an Extreme
Storm Event in the Greater Lake Tahoe, Reno and Carson City Region. 2014.
Bureau of Land Management

CA DWR Best Available Maps

CAL FIRE GIS datasets

Cal OES

Cal-Adapt

Cal-Adapt — Annual Average of Acres Burned

Cal Adapt — Extended Drought Scenarios

Cal-Adapt — Number of Extreme Heat Days by Year

Cal-Adapt — Precipitation: Decadal Averages Map

California Adaptation Planning Guide

California Climate Adaptation Strategy (CAS) — 2021

California Department of Water Resources

California Department of Water Resources (CA DWR) Division of Safety of Dams
California Department of Water Resources Best Available Maps

California Department of Water Resources Division of Safety of Dams

California Division of Mines and Geology

California Geological Survey

California Office of Emergency Services — Dam Inundation Data

California’s Drought of 2007-2009, An Overview. State of California Natural Resources Agency,
California Department of Water Resources.

Climate Change and Health Profile Report — Alameda and Contra Costa County
East Bay Regional Park District GIS

East Bay Regional Park District staff

Existing plans and studies

FEMA

FEMA: Building Performance Assessment: Oklahoma and Kansas Tornadoes
FEMA’s HAZUS-MH 4.2 GIS-based inventory data

Integrated Regional Water Management Plan

IPCC Fifth Assessment Synthesis Report (2014)

Kenward, Alyson PhD, Adams-Smith, Dennis, and Raja, Urooj. Wildfires and Air Pollution — The
Hidden Health Hazards of Climate Change. Climate Central. 2013.
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» Levees in History: The Levee Challenge. Dr. Gerald E. Galloway, Jr., P.E., Ph.D., Water Policy
Collaborative, University of Maryland, Visiting Scholar, USACE, IWR.

» Liu, J.C., Mickley, L.J., Sulprizio, M.P. et al. Climatic Change. 138: 655. doi:10.1007/s10584-016-
1762-6. 2016.

» Multi-Hazard Identification and Risk Assessment, FEMA 1997

» National Drought Mitigation Center

» National Drought Mitigation Center — Drought Impact Reporter

» National Integrated Drought Information System

» National Levee Database

» National Oceanic and Atmospheric Administration’s National Climatic Data Center

» National Weather Service

» Natural Resource and Conservation Service

» NOAA Storm Prediction Center

» Pacific Gas and Electric Company

» Personal interviews with planning team members and staff from the County

» Proceedings of the National Academy of Sciences

» Public Health Alliance of Southern California

» Public Policy Institute of California

» Science Magazine

» Statewide GIS datasets from other agencies such as Cal OES, FEMA, USGS, CGS, Cal Atlas, and
others

» U.S. Census Bureau 2010 Household Population Estimates

» U.S. Fish and Wildlife Service

» U.S. Fish and Wildlife Service’s National Wetlands Inventory maps

» U.S. Forest Service GIS datasets

» U.S. Geological Survey

» U.S. Occupational Safety and Health Administration

» United States Geological Survey Open File Report 2015-3009

» University of California

» US Army Corps of Engineers

» US Department of Agriculture

» US Farm Service Agency

» US Fish and Wildlife Service

» USDA Forest Service Region 5

» USGS Bulletin 1847

» USGS National Earthquake Information Center

» USGS Publication 2014-3120

» Vaisala National Lightning Detection Network

» Western Regional Climate Center

» World Health Organization

» Written descriptions of inventory and risks provided by East Bay Regional Park District staff

4.3.1. Severe Weather: General

Severe weather is generally any destructive weather event, but usually occurs throughout the Park District

as localized storms that bring heavy rain, lightning, and strong winds. The NOAA’s National Climatic
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Data Center (NCDC) has been tracking severe weather since 1950. Their Storm Events Database contains
data on the following events shown on Figure 4-14.

Figure 4-14 NCDC Storm Events Database Period of Record

Event Types Available:

ned Storm Events Database Period Of Record
1 - Tornado

2 Tornadao, Thunderstarm Wind, Hail
3 All Event Types (48 from Directive 10-1605) _
1950 1960 1970 1980 1990 2000 2010

Event Types Available:
Add more info about event types here. Link to collections page/tab when referencing data collection source.

1. Tornado: From 1950 through 1954, only tornado events were recorded.
2. Tornado, Thunderstorm Wind and Hail: From 1955 through 1992, only tornado, thunderstorm wind and hail events were

keyed from the paper publications into digital data. From 1993 to 1995, only tornado, thunderstorm wind and hail events
have been extracted from the Unformatted Text Files.

3. All Event Types (48 from Directive 10-1605): From 1996 to present, 48 event types are recorded as defined in NWS
Directive 10-1605.

Source: NCDC

This database contains severe weather events that occurred in Alameda and Contra Costa County between
January 1, 1950, and January 31, 2022. These events affected each County as a whole, and most likely had
some effect on the EBRPD as well. Table 4-21 summarizes these events for Alameda County, while Table
4-22 summarizes these events for Contra Costa County.

Table 4-21 Alameda County NCDC Storm Events 1/1/1950-1/31/2022%

Event Type Number | Deaths Deaths | Injuries Injuries Property Crop
of Events (indirect) (indirect) Damage Damage
Coastal Flood 3 0 0 0 0 $0 $0
Debris Flow 16 0 0 0 0 $12,874,000 $0
Dense Fog 19 0 0 0 0 $0 $0
Dense Smoke 8 0 0 0 0 $0 $0
Excessive Heat 6 0 0 0 0 $0 $0
Flash Flood 12 0 0 0 0 $100,000 $0
Flood 43 0 0 0 0 $44,325,500 $0
Frost/Freeze 4 0 0 0 0 $20,000 $400,000
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Event Type Number | Deaths Deaths | Injuries  Injuries Property Crop

of Events (indirect) (indirect) Damage Damage
Hail 14 0 0 0 0 $0 $0
Heat 14 1 1 13 0 $30,000 $0
Heavy Rain 5 0 2 0 1 $60,000 $30,000
High Surf 1 0 0 0 0 $0 $0
Heavy Snow 1 0 0 0 0 $0 $0
High Wind 88 1 0 1 0 $3,210,000 $0
Strong Wind 258 4 0 8 0 $3,753,800 $0
Thunderstorm Wind 2 0 0 0 0 $50,000 $0
Tornado 5 0 0 0 0 $275,000 $0
Tsunami 1 0 0 0 0 $50,000 $0
Wildfire 17 0 0 6 1 $10,000 $0
Winter Storm 6 0 0 0 0 $0 $0
Total 523 6 3 28 2 $64,758,300 $430,000

Source: NCDC
*Note: Losses reflect totals for all impacted areas, some of which fell outside of the Park District and outside of Alameda County.

Table 4-22 Contra Costa County NCDC Storm Events 1/1/1950-1/31/2022*

Event Type Number Deaths Deaths Injuries Injuries Property Crop
of Events (indirect) (indirect) Damage Damage
Coastal Flood 2 0 0 0 0 $0 $0
Debris Flow 21 0 0 0 0 $12,875,000 $0
Dense Fog 19 0 0 0 0 $0 $0
Dense Smoke 8 0 0 0 0 $0 $0
Excessive Heat 6 0 0 0 0 $0 $0
Flash Flood 26 0 0 0 0 $701,000 $0
Flood 99 0 0 0 0 $17,647,500 $0
Frost/Freeze 4 0 0 0 0 $20,000 $400,000
Hail 19 0 0 0 0 $5,000,010 $10,000
Heat 14 1 1 13 0 $0 $0
Heavy Rain 9 1 1 0 5 $2,075,000 $0
Heavy Snow 1 0 0 0 0 $0 $0
High Surf 1 0 0 0 0 $0 $0
High Wind 88 1 0 1 0 $3,210,000 $0
Lightning 2 0 0 0 0 $3,000 $0
Strong Wind 258 4 1 8 4 $3,753,800 $0
Thunderstorm Wind 6 0 0 0 0 $10,000 $0
Tornado 6 0 0 0 0 $72,500 $0
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Event Type Number | Deaths Deaths | Injuries  Injuries Property

of Events (indirect) (indirect) Damage
Tsunami 1 0 0 0 0 $50,000 $0
Wildfire 17 0 0 6 1 $10,000 $0
Winter Storm 6 0 0 0 0 $0 $0
Total 613 7 3 28 10 $45,427,810 $410,000

Source: NCDC
*Note: Losses reflect totals for all impacted areas, some of which fell outside of the Park District and outside of Contra Costa
County.

The NCDC table above summarizes severe weather events that occurred in greater Alameda and Contra
Costa County. Only a few of the events actually resulted in state and federal disaster declarations. It is
interesting to note that different data sources capture different events during the same time period, and often
display different information specific to the same events. While the HMPC recognizes these
inconsistencies, they see the value this data provides in depicting the EBRPD’s “big picture” hazard
environment.

As previously mentioned, many of Alameda and Contra Costa County’s state and federal disaster
declarations have been a result of severe weather. For this Plan Update, severe weather is discussed in the
following subsections:

» Extreme Heat
» Heavy Rains and Storms
» High Winds and Tornadoes

The remainder of the hazards follow alphabetically.

4.3.2. Severe Weather: Extreme Heat
Hazard Profile

This hazard profile contains multiple sections that detail how this hazard can affect the EBRPD. These
sections include a hazard/problem description; description of location and extent; past occurrences of this
hazard; and how climate change can affect this hazard.

Hazard /Problem Description

According to information provided by FEMA, extreme heat is defined as temperatures that hover 10 degrees
or more above the average high temperature for the region and last for several weeks. Heat kills by taxing
the human body beyond its abilities. According to the US Center for Disease Control (CDC), in a normal
year, about 658 Americans succumb to the demands of summer heat. In the 40-year period from 1936
through 1975, nearly 20,000 people were killed in the United States by the effects of heat and solar
radiation. In the heat wave of 1980, more than 1,250 people died. According to NASA, 2021 was one of
the hottest years on record. Recently in California, records were set across the state during a September
2022 heat event. Extreme heat can also affect the agricultural industry, significantly impact natural
resources, and can increase the risk of wildfires.
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Heat disorders generally have to do with a reduction or collapse of the body’s ability to shed heat by
circulatory changes and sweating or a chemical (salt) imbalance caused by too much sweating. When heat
gain exceeds a level at which the body can remove it, or when the body cannot compensate for fluids and
salt lost through perspiration, the temperature of the body’s inner core begins to rise, and heat-related illness
may develop. Elderly persons, small children, low income households, individuals with chronic medical
issues, outdoor workers, and even athletes are particularly susceptible to heat issues.

Location and Extent

Extreme heat events occur on a regional basis. Portions of the EBRPD area have many extreme heat days
due to its location. All portions of the Park District are at risk to extreme heat. Extreme heat can occur in
any location of the Park District, with the Contra Costa side of the Park District being more prone to high
temperature events due to its more inland location. The Western Regional Climate Center (WRCC) and
National Weather Service (NWS) maintain data on weather normal and extremes in the western United
States. WRCC and NWS data for the Park District is summarized below for Alameda and Contra Costa
counties.

EBRPD (Alameda County) — Oakland Metro International Airport WRCC Weather Station, Period of
Record 1948 to 2016

According to the WRCC, monthly average maximum temperatures in the warmest months (June through
September) range from the upper-60s to the low 70s. The highest recorded daily extreme was 107°F on
June 2, 1960. In a typical year, maximum temperatures exceed 90°F on 3.5 days. Figure 4-15 shows the
average daily high temperatures and extremes for the Alameda County portions of the Park District. Table
4-23 shows the record high temperatures by month for the Alameda County portions of the Park District.
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Figure 4-15 EBRPD (Alameda County)— Daily Temperature Averages and Extremes

OakLAWND METRO INTL AP, CALIFORMWIA (0d46335)
Period of Record : 81/81/19483 to 86/089/2816

100
an
E &0
L=
E T0
= =11
T
3 o 4Jﬂ4wLrfU““~u4ﬂrﬂnfw#m—mﬁmJ__rdn_4HFd_PJTn_Twm_nﬁ_ﬁ_Lf?anxjﬂ_ﬁhhiqhyﬁﬁ“n
[
=1 30
| =
& s
20
Jan 1 Mar 1 May 1 Jul 1 Sep 1 Mow 1 Oec 31
Feb 1 Apr 1 Jun 1 Aug 1 Oct 1 Oec 1
Day of Year —
Regional
[ Extreme Max Ave Max — Awve Min Extreme Min:] Clirate
Center
Source: Western Regional Climate Center, www.wree.dri.edu/
Table 4-23 EBRPD (Alameda County) — Record High Temperatures 1948 to 2016
Month ‘ Record High Date ‘ Month Record High Date
January 75° 1/8/1962 July 99° 7/10/1959
Febtuary 81° 2/6/2011 August 95° 8/27/1962
March 87° 3/8/1986 September 99° 9/1/1952
April 88° 4/23/1966 October 98° 10/2/1980
May 98° 5/29/1975 November 83° 11/3/1950
June 107° 6/2/1960 December 740 12/3/1958

Source: Western Regional Climate Center

EBRPD — (Alameda County) — Oakland Museum NWS Station

According to the NWS, monthly average maximum temperatures in the warmest months (June through
September) range from the upper-60s to the low 70s. The highest recorded daily extreme was 109°F on
September 4, 1971. Figure 4-16 shows the average daily high temperatures and extremes for the Alameda
County portions of the Park District. Table 4-24 shows the record high temperatures for the Alameda
County portions of the Park District.
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Figure 4-16 EBRPD (Alameda County)— Daily Temperature Averages and Extremes, 1991-
2022
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Source: National Weather Service XMAX site. Retrieved 7/5/2022.

Table 4-24 EBRPD (Alameda County) — Record High Temperatures (Descending) 1955 to
2016

Temperature ‘ Date

109.0° 1971-09-14
106.0° 2000-06-15
106.0° 1979-09-11
105.0° 1979-09-12
105.0° 1976-05-12
104.0° 1973-06-26
104.0° 1971-09-13
103.0° 1984-09-08
103.0° 1980-10-02
103.0° 1980-10-01

Period of record: 1955-03-01 to 2021-08-31

EBRPD (Contra Costa County) — Antioch Pump Station 3 WRCC Weather Station, Period of Record
1955 to 2016

According to the WRCC, monthly average maximum temperatures in the warmest months (June through
September) range from the upper-80s to the low 90s. The highest recorded daily extreme was 117°F on
June 17, 1961. In a typical year, maximum temperatures exceed 90°F on 61.3 days. Figure 4-17 shows the
average daily high temperatures and extremes for the Contra Costa County portions of the Park District.
Table 4-25 shows the record high temperatures for the Contra Costa County portions of the Park District.
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Figure 4-17 EBRPD (Contra Costa County) — Daily Temperature Averages and Extremes
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Table 4-25 EBRPD (Contra Costa County) — Record High Temperatures 1955 to 2016

Month ‘ Record High Date ‘ Month Record High Date

January 790 1/26/2012 July 110° 7/11/1959
February 79° 2/9/2011 August 109° 8/5/1998
Match 88° 3/27/1988 September 109° 9/4/1955
April 94° 4/29/1981 October 102° 10/5/1964
May 104° 5/6/2011 November 87° 11/1/2011
June 117° 6/17/1961 December 75° 12/1/1977

Source: Western Regional Climate Center

EBRPD (Contra Costa County) — Antioch Pump Station NWS Weather Station

According to the WRCC, monthly average maximum temperatures in the warmest months (June through
September) range from the upper-80s to the low 90s. The highest recorded daily extreme was 117°F on
June 17, 1961. Figure 4-18 shows the average daily high temperatures and extremes for the Contra Costa
County portions of the Park District. Table 4-26 shows the record high temperatures in descending order
for the Contra Costa County portions of the Park District.
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Figure 4-18 EBRPD (Contra Costa County)— Daily Temperature Averages and Extremes,
1991-2022
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Table 4-26 EBRPD (Contra Costa County) — Record High Temperatures (Descending) 1970
to 2016

Temperature ‘ Date

113.7° 1961-06-17
109.7° 1961-06-18
109.3° 2006-07-24
108.3° 2006-07-25
108.3° 1955-09-04
108.0° 2006-07-23
108.0° 1961-06-16
107.7° 1961-07-12
107.3° 1959-07-12
107.3° 1955-09-05

Period of record: 1970-10-01 to 2021-08-31

Heat emergencies are often slower to develop, taking several days of continuous, oppressive heat before a
significant or quantifiable impact is seen. The National Weather Service (NWS) has in place a system to
initiate alert procedures (advisories or warnings) when extreme heat is expected to have a significant impact
on public safety. The expected severity of the heat determines whether advisories or warnings are issued.
The NWS HeatRisk forecast provides a quick view of heat risk potential over the upcoming seven days.
The heat risk is portrayed in a numeric (0-4) and color (green/yellow/orange/red/magenta) scale which is
similar in approach to the Air Quality Index (AQI) or the UV Index. This can be seen in Table 4-27.
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Table 4-27 National Weather Service HeatRisk Categories

Category ‘Level ‘Meaning

‘ 0 No Elevated Risk

Yellow 1 Low Risk for those extremely sensitive to heat, especially those without effective cooling
and/or adequate hydration

Orange 2 Moderate Risk for those who are sensitive to heat, especially those without effective cooling
and/or adequate hydration

3 High Risk for much of the population, especially those who are heat sensitive and those
without effective cooling and/or adequate hydration

4 Very High Risk for entire population due to long duration heat, with little to no relief overnight

Source: National Weather Service
The NWS office in San Francisco can issue the following heat-related advisory as conditions warrant.

> Heat Advisories are issued during events where the HeatRisk is on the Orange/Red threshold (Orange
will not always trigger an advisory)

> Excessive Heat Watches/Warnings are issued during events where the HeatRisk is in the
Red/Magenta output

Extreme heat is made worse when it is experienced over a longer duration of time.
Past Occurrences
Disaster Declaration History

There have been no FEMA or Cal OES disaster declarations in Alameda or Contra Costa County related to
extreme heat, as shown in Table 4-4 and Table 4-6.

NCDC Events

The NCDC has tracked heat and extreme heat events since 1996 for both Alameda and Contra Costa
County. 20 events were recorded for both counties, likely due to the regional nature of heat, as shown in
Table 4-28. More events have likely occurred, without being reported to the NCDC database. Specifics
on damages in the Park District were not included in the database.

Table 4-28 EBRPD — Alameda and Contra Costa County Heat Events 1/1/1996-1/31/2022%

Event Type Date Deaths | Deaths Injuries Injuries Property Crop
(indirect) (indirect) Damage Damage
Excessive Heat 6 0 0 0 0 $0 $0
Heat 14 1 1 13 0 $30,000 $0
Total 20 1 1 13 0 $30,000 $0
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Event Type Date Deaths | Deaths Injuries Injuries Property

(indirect) (indirect) Damage
Excessive Heat 6 0 0 0 0 $0 $0
Heat 14 1 1 13 0 $0 $0
Total 20 1 1 13 0 $30,000 $0

Source: NCDC
*Deaths, injuries, and damages are for the entire event, and may not be exclusive to the County.

Hazard Mitigation Planning Team Events

The HMPC noted that extreme heat is an annual occurrence in sections of the Park District. It is rare for
Park District assets to be affected directly by extreme heat. Park District turf and grazing lands can be
affected. A past extreme heat event since the 2017 LHMP caused IT issues when a server room struggled
to stay cool. Park closures have also been occurring more frequently since 2018 due to fire weather
conditions (i.e., extreme heat, low humidity, and high winds) creating the potential for a catastrophic
wildfire. During extreme heat days, live fuel moisture in vegetation plummets, often to less than 5%. Most
recently over the 2022 Labor Day weekend, the Park District closed the Parks at risk to wildfire for two
days due to extreme heat contributing to the wildfire potential (see Figure 4-19). This was done to reduce
the possibility of fire, but also to reduce the strain on EBRPD resources, especially public safety personnel.
During periods of extreme heat, an increase in medical response calls within the Park District generally
occurs. Also, since a large portion of fires are human caused, this also reduces the opportunity for a fire
starting on Park District lands and limits the need for a coordinated evacuation should a fire occur in these
conditions. The EBRPD noted that other effects can be felt during times of drought (discussed in Section
4.3.8) that can contribute to the wildfire hazard (discussed in Section 4.3.16) and PSPS events.

Figure 4-19 EBRPD — Labor Day 2022 Park Closure Announcement
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Likelihood of Future Occutrences

Highly Likely—Temperature extremes are likely to continue to occur annually in the Park District.
According to the WRCC, temperatures at or above 90°F occur on 61.3 summer days in the Park District
each year.

Climate Change and Extreme Heat

Climate change and its effect on extreme heat in and around the Park District is discussed by three sources:

» California Climate Adaptation Strategy (CAS) — 2021
» Climate Change and Health Profile Report (CCHPR) — Alameda and Contra Costa County (2017)
» Cal-Adapt

Climate Adaptation Strategy

The 2021 CAS, citing a California Energy Commission study, states that “over the past 15 years, heat waves
have claimed more lives in California than all other declared disaster events combined.” This study shows
that California is getting warmer, leading to an increased frequency, magnitude, and duration of heat waves.
These factors may lead to increased mortality from excessive heat, as shown in Figure 4-20.

Figure 4-20 California Historical and Projected Temperature Increases — 1961 to 2099
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Source: Dan Cayan; California Climate Adaptation Strategy

As temperatures increase, populations in California and the Park District will likely face increased risk of
death from dehydration, heat stroke, heat exhaustion, heart attack, stroke and respiratory distress caused by
extreme heat. According to the 2021 CAS report and the 2018 State Plan, by 2100, hotter temperatures are
expected throughout the State, with projected increases of 3-5.5°F (under a lower emissions scenario) to 8-
10.5°F (under a higher emissions scenario). These changes could lead to an increase in health issues and
deaths related to extreme heat in the Park District.
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Climate Change and Health Profile Report — Alameda and Contra Costa County

The CCHPR noted for both Alameda and Contra Costa County and the Park District that increased
temperatures manifested as heat waves and sustained high heat days directly harm human health through
heat-related illnesses (mild heat stress to fatal heat stroke) and the exacerbation of pre-existing conditions
in the medically fragile, chronically ill, and vulnerable. Increased heat also intensifies the photochemical
reactions that produce smog and ground level ozone and fine particulates (PM2.5), which contribute to and
exacerbate respiratory disease in children and adults. Increased heat and carbon dioxide enhance the growth
of plants that produce pollen, which are associated with allergies. Increased temperatures add to the heat
load of buildings in urban areas and exacerbate existing urban heat islands adding to the risk of high ambient
temperatures.

Cal-Adapt

Cal Adapt also noted that overall temperatures are expected to rise substantially throughout this century.
During the next few decades, scenarios project average temperature to rise between 1 and 2.3°F; however,
the projected temperature increases begin to diverge at mid-century so that, by the end of the century, the
temperature increases projected in the higher emissions scenario (RCP 8.5) are approximately twice as high
as those projected in the lower emissions scenario (RCP 4.5).

These projections also differ depending on the time of year and the type of measurement (highs vs. lows),
all of which have different potential effects to the state's ecosystem health, agricultural production, water
use and availability, and energy demand. Future temperature estimates from Cal-Adapt for the Park District
are shown in Figure 4-21 for Alameda County and Figure 4-22. Each show the following:

» The upper chart shows the number of days in a year when daily maximum temperature is above the
extreme heat threshold of 90.0°F. Data is shown for the Park District under the RCP 8.5 scenario in
which emissions continue to rise strongly through 2050 and plateau around 2100.

» The lower chart shows the number of days in a year when daily maximum temperature is above the
extreme heat threshold of 90.0 °F. Data is shown for the Park District under the RCP 4.5 scenario in
which emissions peak around 2040, then decline.
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Figure 4-21 EBRPD (Alameda County)— Future Temperature Estimates in High and Low

Emission Scenarios

Progected changes in Annual Average Maximum Temperature under a High Emisslons (RCP 8.5) Scenario.
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Figure 4-22 EBRPD (Contra Costa County)— Future Temperature Estimates in High and Low

Emission Scenarios

Projected changes in Annual Average Maximum Temperature under a High Emissions (RCP 8.5) Scenario.
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Extreme heat is becoming more frequent, intense, longer lasting and geographically widespread. Extreme
heat occurs on an annual basis in the Park District. In recent years, compounded by climate change
conditions, summer months continue to get a bit hotter. Given the various park lands and assets owned and
operated by the Park District and the recreational services they provide to surrounding communities, the
Park District is uniquely vulnerable to the effects of extreme heat events.

Vulnerability to and Impacts from Extreme Heat

Vulnerable populations are at the greatest risk to the effects of extreme heat. Vulnerable populations to
extreme heat include elderly persons, small children, individuals with chronic medical issues, outdoor
workers, and can include those recreating during hot days on Park District lands. For the EBRPD, Park
District staff including outdoor workers and visitors to the trails and parks can be extremely vulnerable.

Extreme heat normally does not generally impact structures, but Park District staff working in structures
may be affected during periods of extended heat, especially in structures that might not be equipped with
air conditioning. During extended periods of high temperatures, extreme heat may overload the demands
for electricity to run air conditioners and can present health concerns to individuals. The EBRPD noted that
extreme heat has caused brownout conditions in the past. A brownout is a reduction in or restriction on the
availability of electrical power in a particular area. When brownouts happen during extreme heat, the risk
of heat related illnesses and deaths increases. Also depending on the structure, sensitive contents such as
IT equipment can be impacted, especially if a power outage occurs.

While structures are generally not affected during extreme heat events, other Park District assets may be
vulnerable. The Park District’s trails and parks, with their vast amounts of vegetation and other natural
resources can be impacted during prolonged extreme heat events. These include turfed areas; landscape,
trees that are already compromised from an extended drought, grazing and habitat areas. Other assets that
can also be affected by extreme heat include Park District water and sewer utilities. Backup power sources
to these critical facilities should be in place to reduce possible impacts from these systems going off line.

Extreme heat may also cause drought-like conditions. For example, several weeks of extreme heat increases
evapotranspiration and reduces moisture content in vegetation, leading to higher wildfire vulnerability for
that time period even if the rest of the season is relatively moist. Drought is discussed further in Section
4.3.8 and wildfire in Section 4.3.16. Extreme heat can also contribute to initiation of PSPS events.

Future Development

Future development in the Park District will take extreme heat into account. Backup generators are
currently in use, and additional generators are being sought. Cool surface playgrounds are being considered
as well. The Park District will continue to consider extreme heat when designing new facilities, including
incorporating techniques for climate or heat proofing structures.
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4.3.3. Severe Weather: Heavy Rains and Storms

Hazard Profile

This hazard profile contains multiple sections that detail how this hazard can affect the EBRPD. These
sections include a hazard/problem description; description of location and extent; past occurrences of this
hazard; and how climate change can affect this hazard.

Hazard/Problem Description

Storms in the Park District are generally characterized by heavy rain often accompanied by strong winds
and infrequent lightning and hail. Approximately 10 percent of the thunderstorms that occur each year in
the United States are classified as severe. A thunderstorm is classified as severe when it contains one or
more of the following phenomena: hail that is three-quarters of an inch or greater, winds in excess of 50
knots (57.5 mph), or a tornado. Heavy precipitation in the Park District falls mainly in the fall, winter, and
spring months. Winter storms in the form of snow are very rare in in the Park District.

Heavy Rain and Storms

The NWS reports that storms and thunderstorms result from the rapid upward movement of warm, moist
air. They can occur inside warm, moist air masses and at fronts. As the warm, moist air moves upward, it
cools, condenses, and forms cumulonimbus clouds that can reach heights of greater than 35,000 ft. As the
rising air reaches its dew point, water droplets and ice form and begin falling the long distance through the
clouds towards earth's surface. As the droplets fall, they collide with other droplets and become larger.
The falling droplets create a downdraft of air that spreads out at Earth's surface and causes strong winds
associated with thunderstorms.

Location and Extent

Heavy rain events occur on a regional basis. Rains and storms can occur in any location of the Park District.
All portions of the Park District are at risk to heavy rains. Most of these rains occur during the winter
months, as discussed below. There is no scale by which heavy rain and storms are measured.
Thunderstorms and hail are rare in the Park District. Lightning, while also somewhat rare during storm
events, does occur on an infrequent basis. Magnitude of storms is measured often in rainfall and damages.
The speed of onset of heavy rains can be short, but accurate weather prediction mechanisms often let the
public know of upcoming events. Duration of heavy rain and storms in California is often short, ranging
from minutes to hours. The WRCC maintains data on weather normal and extremes in the western United
States. WRCC data for the Park District is summarized below for the areas in Alameda and Contra Costa
counties.

EBRPD (Alameda County) — Oakland Metro International Airport Weather Station, Period of Record 1948
to 2016

According to the WRCC, average annual precipitation in Alameda County side of the Park District is 18.03
inches per year. The highest recorded annual precipitation is 29.37 inches in 1973; the highest recorded
precipitation for a 24-hour period is 4.53 inches on October 13, 1962. The lowest recorded annual
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precipitation was 8.64 inches in 1976. Average monthly precipitation for the Park District is shown in
Figure 4-23. Daily average and extreme precipitations are shown in Figure 4-24. NWS precipitation was
shown on Figure 4-16.

Figure 4-23 EBRPD (Alameda County) — Monthly Average Total Precipitation

OAKLAWND METRO INTL AP, CHLIFORMIA (046335)
Period of Record : 81/81/1948 to 86/89/2816

Precipitation {in.}

Jan Mar Mau Jul Sep Miow
Feh Apr Jun ALg Oct Dec

Day of Year —_—

- . Regional

Average Total Monthly Precipitation Climate

Center
Source: Western Regional Climate Center, www.wree.dri.edu/
East Bay Regional Park District 4-89

Local Hazard Mitigation Plan Update
December 2022



Figure 4-24 EBRPD (Alameda County) — Daily Average and Extreme Precipitation

Source: Western Regional Climate Center, www.wrcc.dti.edu/
EBRPD (Contra Costa County) — Antioch Pump Station 3 Weather Station, Period of Record 1955 to 2016

According to the WRCC, average annual precipitation in Contra Costa County side of the Park District is
13.22 inches per year. The highest recorded annual precipitation is 27.75 inches in 1983; the highest
recorded precipitation for a 24-hour period is 3.03 inches on October 13, 1962. The lowest recorded annual
precipitation was 5.87 inches in 1976. Average monthly precipitation for the Park District is shown in
Figure 4-25. Daily average and extreme precipitations are shown in Figure 4-26. NWS precipitation was
shown on Figure 4-18.
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Figure 4-25 EBRPD (Contra Costa County) — Monthly Average Total Precipitation

ANTIOCH PUMP PLT 3, CALIFORMIA (0d0232)
Period of Record : 83/81/1955 to 85/31/2816
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Source: Western Regional Climate Center, www.wree.dri.edu/

Figure 4-26 EBRPD (Contra Costa County) — Daily Average and Extreme Precipitation

Source: Western Regional Climate Center, www.wrec.dri.edu/
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The NOAA Storm Prediction Center tracks thunderstorm watches in the United States on a county basis.
Figure 4-27 shows thunderstorm watches in the Park District and the United States for a 20-year period
between 1993 and 2012.

Figure 4-27 EBRPD — Average Thunderstorm Watches per Year (1993 to 2012)

Source: NOAA Storm Prediction Center. Retrieved on 6/2/2022

Hail

Hail events in the Park District are rare; however, hail can occur throughout the Park District during storm
events. Hail is formed when water droplets freeze and thaw as they are thrown high into the upper
atmosphere by the violent internal forces of thunderstorms. Hailstones are usually less than two inches in
diameter and can fall at speeds of 120 miles per hour (mph). Severe hailstorms can be quite destructive,
causing damage to roofs, buildings, automobiles, vegetation, and crops.

Location and Extent of Hail

While rare, hail events can occur in any location of the Park District. All portions of the Park District are
at risk to hail. There is no scale in which to measure hail, other than hail stone size. The National Weather
Service classifies hail by diameter size, and corresponding everyday objects to help relay scope and severity
to the population. Table 4-29 indicates the hailstone measurements utilized by the National Weather
Service.
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Table 4-29 Hailstone Measurements

Average Diameter Corresponding Household Object

25 inch Pea

.5 inch Marble/Mothball
.75 inch Dime/Penny
.875 inch Nickel

1.0 inch Quarter

1.5 inch Ping-pong ball
1.75 inch Golf-Ball

2.0 inch Hen Egg

2.5 inch Tennis Ball
2.75 inch Baseball

3.00 inch Teacup

4.00 inch Grapefruit

4.5 inch Softball

Source: National Weather Service

The speed of onset of hail can be short, but accurate weather prediction mechanisms often let the public
know of upcoming events. Duration of thunderstorms that can cause hail in California is often short,
ranging from minutes to hours. Hail events last shorter than the duration of the total thunderstorm. The
National Weather Service tracks hail events. Figure 4-28 shows the average days each year where hail of
greater than 1" in diameter occurred during a 20-year period from 1990 to 2009. As shown in the figure,
hail is rare in the Park District.

Figure 4-28 EBRPD — Average Hail Days per Year (1990 to 2009)
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Source: National Weather Service. Retrieved 6/2/2022.
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Lightning

Lightning, while somewhat rare in the Park District, can occur throughout the Park District both during and
outside of storm events. Lightning is defined by the NWS as any and all of the various forms of visible
electrical discharge caused by thunderstorms. Cloud-to-ground lightning can kill or injure people by direct
or indirect means. Objects can be struck directly, which may result in an explosion, burn, or total
destruction. Or, damage may be indirect, when the current passes through or near an object, which generally
results in less damage.

Intra-cloud lightning is the most common type of discharge. This occurs between oppositely charged
centers within the same cloud. Usually it takes place inside the cloud and looks from the outside of the
cloud like a diffuse brightening that flickers. However, the flash may exit the boundary of the cloud, and a
bright channel, similar to a cloud-to-ground flash, can be visible for many miles.

Cloud-to-ground lightning is the most damaging and dangerous type of lightning, though it is also less
common. Most flashes originate near the lower-negative charge center and deliver negative charge to earth.
However, a large minority of flashes carry positive charge to earth. These positive flashes often occur
during the dissipating stage of a thunderstorm's life. Positive flashes are also more common as a percentage
of total ground strikes during the winter months. This type of lightning is particularly dangerous for several
reasons. It frequently strikes away from the rain core, either ahead or behind the thunderstorm. It can strike
as far as 5 or 10 miles from the storm in areas that most people do not consider to be a threat (see Figure
4-29). Positive lightning also has a longer duration, so fires are more easily ignited. And, when positive
lightning strikes, it usually carries a high peak electrical current, potentially resulting in greater damage.

Figure 4-29 Cloud to Ground Lightning

intracloud flash

e

updraft
-

Source: National Weather Service
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Location and Extent of Lightning

Lightning events can occur in any location of the Park District and are often associated with thunderstorms,
but also may occur outside of rain, often referred to as dry lightning events. All portions of the Park District
are at risk to lightning. The speed of onset of thunderstorms (that cause lightning) can be short, and the
duration is often short as well, generally ranging from minutes to hours. Vaisala maintains the National
Lightning Detection Network. It tracks cloud to ground lightning incidences in the United States. Figure
4-30 shows lightning incidences in the Park District and the rest of the United States from 1997 to 2012.

Figure 4-30 EBRPD — Lightning Incidence Map 1997 to 2012

flisgq mifyr

i) Vaisala 2013, All rights reserved. For disglay purposes orly - any othar use is prohibsed without priar writien consant froen Vasala VAISALA

Soutce: Vaisala National Lightning Detection Network. Retrieved 6/2/2022.
Past Occurrences
Disaster Declaration History

A search of FEMA and Cal OES disaster declarations turned up multiple events. Heavy rains and storms
have caused flooding in both Alameda and Contra County. Events where heavy rain and storms (including
the resultant flooding) resulted in a state or federal disaster declaration are shown in Table 4-30 and Table
4-31. Of the three disaster declarations occurring since the 2017 LHMP, the EBRPD declared for two of
the three 2017 events (DR-4305 and DR-4308).
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Table 4-30 Alameda County — Disaster Declarations from Heavy Rain and Storms 1950-2022

Disaster Type Federal Declarations ‘ State Declarations
Count ‘ Years ‘ Count ‘ Years
Flood (including heavy 19 1950, 1955, 1957, 1958 (twice), 17 1955, 1958, 1962 (twice), 1970,
rains and storms) 1962, 1963, 1970, 1982, 1983 1982, 1983, 1986, 1995 (twice),
(twice), 1986, 1995 (twice), 1997, 1997, 1998, 2005, 2006, 2017
1998, 2008, 2017 (twice) (three)

Source: FEMA, Cal OES

Table 4-31 Contra Costa County — Disaster Declarations from Heavy Rain and Storms 1950-
2022

Disaster Type Federal Declarations State Declarations
Count ‘ Years
Flood (including 24 1950, 1955, 1957, 1958 (twice), 1962, 20 1955, 1958, 1962 (twice), 1969,
heavy rains and 1963, 1969, 1970, 1980, 1982 (twice), 1970, 1980, 1982, 1983, 1986,
storms) 1983 (twice), 1984, 1986, 1992, 1995 1992, 1995 (twice), 1997, 1998,
(twice), 1997, 1998, 2008, 2017 (twice) 2005, 20006, 2017 (three)

Source: FEMA, Cal OES

NCDC Events

The NCDC data recorded 78 and 158 coastal flood, flash flood, flood, hail, heavy rain, high surf, and
lightning incidents for Alameda and Contra Costa County since 1955, respectively. Many of these events
also affected the Park District. A summary of these events is shown in Table 4-32 and Table 4-33.

Table 4-32 Alameda County NCDC Storm Events 1/1/1955-1/31/2022%

Event Type Number | Deaths Deaths | Injuries Injuries Property Crop
of Events (indirect) (indirect) Damage Damage
Coastal Flood 3 0 0 0 0 $0 $0
Flash Flood 12 0 0 0 0 $100,000 $0
Flood 43 0 0 0 0 $44,325,500 $0
Hail 14 0 0 0 0 $0 $0
Heavy Rain 5 0 2 0 1 $60,000 $30,000
High Surf 1 0 0 0 0 $0 $0
Total 78 0 2 0 1 $44,485,500 $30,000

Source: NCDC
*Note: Losses reflect totals for all impacted areas, some of which fell outside of the Park District and outside of Alameda County.

Table 4-33 Contra Costa County NCDC Storm Events 1/1/1955-1/31/2022*

Event Type Number Deaths Deaths Injuries Injuries Property Crop
of Events (indirect) (indirect) Damage Damage
Coastal Flood 2 0 0 0 0 $0 $0
Flash Flood 26 0 0 0 0 $701,000 $0
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Event Type Number | Deaths Deaths | Injuries  Injuries Property

of Events (indirect) (indirect) Damage
Flood 99 0 0 0 0 $17,647,500 $0
Hail 19 0 0 0 0 $5,000,010 $10,000
Heavy Rain 9 1 1 0 5 $2,075,000 $0
High Surf 1 0 0 0 0 $0 $0
Lightning 2 0 0 0 0 $3,000 $0
Total 158 1 1 0 5 $25,426,510 $10,000

Source: NCDC
*Note: Losses reflect totals for all impacted areas, some of which fell outside of the Park District and outside of Contra Costa
County.

Hazard Mitigation Planning Team Events

The HMPC noted that there are annual events of heavy rains and storms causing issues in the Park District.
These are discussed in the Flood (Section 4.3.10) Localized Flood (Section 4.3.11), and Landslide (Section
4.3.12) past occurrences. In 2020, a lightning siege caused multiple fires in the Park District. Affecting
over 6,900 acres, lightning caused more than 5 fires on Park District lands. During this event, the resulting
smoke caused significant visibility issues, creating a strain on Park District resources. This is discussed in
greater detail in the Past Occurrences section (under HMPC events in Section 4.3.16) below.

Likelihood of Future Occurrences

Highly Likely — Based on NCDC data and HMPC input, 78 and 158 coastal flood, flash flood, flood, hail,
heavy rain, high surf, and lightning incidents over a 72-year period (1955-2022) equates to a severe storm
event every year. As noted, this database likely doesn’t capture all heavy rain, hail, lightning, and winter
weather events. Severe weather, including heavy rains and storms, is a well-documented seasonal
occurrence that will continue to occur often in the Park District.

Climate Change and Heavy Rains and Storms

According to the 2021 CAS, while average annual rainfall may increase or decrease slightly, the intensity
of individual rainfall events is likely to increase during the 21% century. However, it is unlikely that hail
will become more common in the Park District. The amount of lightning is not projected to change.

Cal-Adapt noted that, on average, the projections show little change in total annual precipitation in
California. Furthermore, among several models, precipitation projections do not show a consistent trend
during the next century. The Mediterranean seasonal precipitation pattern is expected to continue, with
most precipitation falling during winter from North Pacific storms. One of the four climate models projects
slightly wetter winters, and another projects slightly drier winters with a 10 to 20 percent decrease in total
annual precipitation. However, even modest changes would have a significant impact because California
ecosystems are conditioned to historical precipitation levels and water resources are nearly fully utilized.
Future precipitation estimates for the Park District are shown in Figure 4-31 for Alameda County and Figure
4-32 for Contra Costa County. Each consists of two charts:
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» The upper chart shows annual averages of observed and projected precipitation values for the selected
area on the map under the RCP 8.5 scenario. The gray line (1950 —2005) is observed data. The colored
lines (2006 — 2100) are projections from 10 LOCA downscaled climate models selected for California.
The light gray band in the background shows the least and highest annual average values from all 32
LOCA downscaled climate models.

» The lower chart shows annual averages of observed and projected precipitation values for the selected
area on map under the RCP 4.5 scenario. The gray line (1950 — 2005) is observed data. The colored
lines (2006 — 2100) are projections from 10 LOCA downscaled climate models selected for California.
The light gray band in the background shows the least and highest annual average values from all 32
LOCA downscaled climate models.

These models have been selected by California state agencies as priority models for research contributing
to California’s Fourth Climate Change Assessment.
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Figure 4-31 EBRPD (Alameda County) — Future Precipitation Estimates in High and Low
Emission Scenarios
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Figure 4-32 EBRPD (Contra Costa County)— Future Precipitation Estimates in High and Low

Emission Scenarios

Progectid changes in Annual Average Precipitation under a High Emissions (RCP 8.5) Scenario.
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Vulnerability Assessment
Vulnerability—Medium

According to historical hazard data, heavy rains and storms, including lightning, are an annual occurrence
in the Park District. Both the population who use the Park District as well as Park District staff and workers
and many of the structures and other assets within the Park District can be vulnerable to these events.

Vulnerability to and Impacts from Heavy Rains and Storms

Short-term, heavy storms can cause both widespread flooding as well as extensive localized drainage issues
throughout the EBRPD Planning Area. As storms continue to increase in intensity, the limited drainage
infrastructure has become an increasingly important issue. Inadequate drainage can contribute to flooding,
erosion, and landslides on Park lands. Park trails and other pedestrian infrastructure can be washed out
during extreme events. In addition to the flooding that often occurs during these storms, when combined
with saturated ground conditions, strong winds can down very mature trees and cause power outages. The
safety to workers and visitors to the Park District is a significant concern from hazardous trees in the
recreational areas of the EBRPD, as noted in the Park District Hazardous Tree Program. Trees can fall with
little or no warning and cause injury or loss of life. Sometimes, areas may have to be closed due to possible
danger from hazardous trees.

Impacts from heavy rains and storms include damage to property, and critical facilities and infrastructure,
and the natural landscape. This includes: downed trees, damaged utility structures and infrastructure; power
outages; road damage and blockages; and lightning strikes to critical infrastructure, and people. Lightning
can also cause wildfires to occur, often in remote areas of the Park District. Actual damage associated with
the primary effects of severe weather has been somewhat limited. It is the secondary hazards caused by
severe weather, such as floods, erosion, landslides, and wildfire that have had the greatest impact on the
Park District. The risk and vulnerability associated with these secondary hazards are discussed in other
sections of this Plan(Section 4.3.10 Flood: 1%/0.2% Annual Chance, Section 4.3.10 Flood: Localized
Stormwater, Section 4.3.6 Dam Failure, Section 4.3.12 Landslide, Section 4.3.13 Levee Failure, and Section
4.3.16 Wildfire).

Future Development

Future development in the Park District will take heavy rains and storms (and the localized flooding they
can cause) into account. The Park District will build any new facilities to current building codes of the
applicable jurisdiction. Building codes (like the California Building Code) take winds into account during
the construction process.

4.3.4. Severe Weather: High Winds and Tornadoes
Hazard Profile

This hazard profile contains multiple sections that detail how this hazard can affect the EBRPD. These
sections include a hazard/problem description; description of location and extent; past occurrences of this
hazard; and how climate change can affect this hazard.
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Hazard/Problem Description
High Winds

High winds can cause significant property and resource damage, threaten public safety, and have adverse
economic impacts from facility closures and power loss. High winds, as defined by the NWS glossary, are
sustained wind speeds of 40 mph or greater lasting for 1 hour or longer, or winds of 58 mph or greater for
any duration. These winds may occur as part of a seasonal climate pattern or in relation to other severe
weather events such as thunderstorms.

Straight-line (i.e., non-tornadic) winds may also exacerbate existing weather conditions by increasing the
effect on temperature and decreasing visibility due to the movement of particulate matters through the air,
as in dust and snowstorms. The winds may also exacerbate fire conditions by drying out the ground cover,
propelling fuel around the region, and increasing the ferocity of exiting fires, as well as contributing to fire
weather conditions resulting in red flag days. Winds can push automobiles off roads, damage roofs and
structures, cause power outages, and cause secondary damage due to flying debris and hazardous trees.

Location and Extent

The entire Park District is subject to significant, non-tornadic (straight-line) winds. Each area of the Park
District is at risk to high winds. Magnitude of winds is measured often in speed and damages. The speed
of onset of both thunderstorm winds and high winds outside of thunderstorm events can be short or
prolonged, but accurate weather prediction mechanisms often let the public know of upcoming events.
Duration of thunderstorm winds in California is often short, ranging from minutes to hours, but can occur
for longer periods. The Beaufort scale is an empirical measure that relates wind speed to observed
conditions at sea or on land. Its full name is the Beaufort wind force scale. Figure 4-33 shows the Beaufort
wind scale.
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Figure 4-33 Beaufort Wind Scale

Beaufort
Number

Wind Speed
miles/hour

Wind Speed
km/hour

Wind Speed
(knots)

Description

Wind Effects on Land

Wind motion visible in smoke.

Wind felt on exposed skin. Leaves rustle.

Moderate
Breeze

Dust and loose paper are raised.
Small branches begin to move.

Fresh Breeze Small trees begin to sway.

Large branches are in motion.
Whistling is heard in overhead wires.
Umbrella use is difficult.

Whole trees in motion. Some difficulty
experienced walking into the wind.
Twigs and small branches break from trees.
Cars veer on road.

Larger branches break from trees.
Light structural damage.

Strong
Breeze

Near Gale

Gale

Strong Gale

Storm

Source: National Weather Service

Figure 4-34 depicts wind zones for the United States. The map denotes that the Park District falls into Zone
I, which is characterized by high winds of up to 130 mph (above Beaufort Number 12).
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Figure 4-34 Wind Zones in the United States
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Though not included on the map above as a special wind region, the Park District did note that they are
subject to diablo winds on a seasonal basis. Diablo wind is a name that is often used for the hot, dry wind
from the northeast that typically occurs in the San Francisco Bay Area of Northern California, during the
spring and fall. The Diablo wind is created by the combination of strong inland high pressure at the surface,
strongly sinking air aloft, and lower pressure off the California coast. The air descending from aloft as well
as from the Coast Ranges compresses as it sinks to sea level where it warms as much as 20°F, and loses
relative humidity. While the Diablo wind pattern occurs in both the spring and fall, it is most dangerous in
the fall, when vegetation is at its driest such as what occurred during the devastating Tunnel Fire.

Tornadoes

Tornadoes and funnel clouds can also occur during severe storms events. Tornadoes are another severe
weather hazard that, though rare in the East Bay, can affect anywhere within the Park District, primarily
during the rainy season in the late fall, winter, and early spring. Tornadoes form when cool, dry air sits on
top of warm, moist air. Tornadoes are rotating columns of air marked by a funnel-shaped downward
extension of a cumulonimbus cloud whirling at destructive speeds of up to 300 mph, usually accompanying
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a thunderstorm. Tornadoes are the most powerful storms that exist. They can have the same pressure
differential across a path only 300 yards wide or less as 300-mile-wide hurricanes. Figure 4-35 illustrates
the potential impact and damage from a tornado.

Figure 4-35 Potential Impact and Damage from a Tornado

Figure 2-2 Potential impact of a tornado
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Figure 2-2 Potential damage table for impact of a tornado
Source: FEMA: Building Performance Assessment: Oklahoma and Kansas Tornadoes

Location and Extent

Tornadoes, while rare, can occur in any part of the Park District. Prior to February 1, 2007, tornado intensity
was measured by the Fujita (F) scale. This scale was revised and is now the Enhanced Fujita scale. Both
scales are sets of wind estimates (not measurements) based on damage. The new scale provides more
damage indicators (28) and associated degrees of damage, allowing for more detailed analysis and better
correlation between damage and wind speed. It is also more precise because it considers the materials
affected and the construction of structures damaged by a tornado. Table 4-34 shows the wind speeds
associated with the original Fujita scale ratings and the damage that could result at different levels of
intensity. Table 4-35 shows the wind speeds associated with the Enhanced Fujita Scale ratings.

Table 4-34 Original Fujita Scale

Fujita (F) Fujita Scale Wind  Typical Damage

Scale Estimate (mph)

FO <73 Light damage. Some damage to chimneys; branches broken off trees; shallow-
rooted trees pushed over; sign boards damaged.

F1 73-112 Moderate damage. Peels surface off roofs; mobile homes pushed off foundations
or overturned; moving autos blown off roads.

F2 113-157 Considerable damage. Roofs torn off frame houses; mobile homes demolished;
boxcars overturned; large trees snapped or uprooted; light-object missiles
generated; cars lifted off ground.
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Fujita (F) Fujita Scale Wind  Typical Damage

Scale Estimate (mph)

F3 158-206 Severe damage. Roofs and some walls torn off well-constructed houses; trains
overturned; most trees in forest uprooted; heavy cars lifted off the ground and
thrown.

F4 207-260 Devastating damage. Well-constructed houses leveled; structures with weak

foundations blown away some distance; cars thrown, and large missiles generated.

F5 261-318 Incredible damage. Strong frame houses leveled off foundations and swept away;
automobile-sized missiles fly through the air in excess of 100 meters (109 yards);
trees debarked; incredible phenomena will occur.

Source: National Oceanic and Atmosphetic Administration Storm Prediction Center, www.spc.noaa.gov/faq/tornado/f-scale.html

Table 4-35 Enhanced Fujita Scale

Enhanced Fujita (EF) Scale Enhanced Fujita Scale Wind Estimate (mph)

EFO0 65-85
EF1 86-110
EF2 111-135
EF3 136-165
EF4 166-200
EF5 Over 200

Source: National Oceanic and Atmosphetic Administration Storm Prediction Center, www.spc.noaa.gov/faq/tornado/ef-scale.html

It is difficult to predict a tornado or the conditions that preclude a tornado far in advance. Tornadoes can
strike quickly with very little warning. In California it is rare for tornadoes to exceed an EF3 magnitude.
Most tornadoes that touch down are not long lived.

Past Occurrences
Disaster Declaration History

There have been no past federal or state disaster declarations due to high winds or tornadoes, as detailed in
Table 4-4 and Table 4-6.

NCDC Events

The NCDC data recorded 353 and 360 high wind incidents for Alameda and Contra Costa County,
respectively, since 1955. This includes 5 (all FO) tornado events in Alameda and 6 (5 FO and 1 EF1) in
Contra Costa Counties. A summary of these events is shown in Table 4-36 and Table 4-37.

Table 4-36 Alameda County NCDC Storm Events 1/1/1950-1/31/2022%

Event Type Number Deaths Deaths Injuries Injuries Property

of Events (indirect) (indirect) Damage
High Wind 88 1 0 1 0 $3,210,000 $0
Strong Wind 258 4 0 8 0 $3,753,800 $0
East Bay Regional Park District 4-106
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Event Type Number | Deaths Deaths | Injuries  Injuries Property Crop

of Events (indirect) (indirect) Damage Damage
Thunderstorm Wind 2 0 0 0 0 $50,000 $0
Tornado 5 0 0 0 0 $275,000 $0
Total 353 5 0 9 0 $7,288,800 $0

Source: NCDC
*Note: Losses reflect totals for all impacted areas, some of which fell outside of the Park District and outside of Alameda County.

Table 4-37 Contra Costa County NCDC Storm Events 1/1/1950-1/31/2022*

Event Type Number | Deaths Deaths | Injuries Injuries Property Crop
of Events (indirect) (indirect) Damage Damage
High Wind 88 1 0 1 0 $3,210,000 $0
Lightning 2 0 0 0 0 $3,000 $0
Strong Wind 258 4 1 8 4 $3,753,800 $0
Thunderstorm Wind 6 0 0 0 0 $10,000 $0
Tornado 6 0 0 0 0 $72,500 $0
Total 360 5 1 9 4 $7,049,300 $ 0

Source: NCDC
*Note: Losses reflect totals for all impacted areas, some of which fell outside of the Park District and outside of Contra Costa

County.

Hazard Mitigation Planning Team Events

The HMPC noted that high wind events are a common occurrence throughout the Park District. They
further indicated that some of the most severe high wind events occur outside of storms. These high winds
contribute to the potential for catastrophic wildfires as seen in the 1991 Tunnel Fire. It is often high winds,
in conjunction with heat and low humidity and compounded by drought conditions, that cause wildfire risk
in the Park District to increase. These conditions can also cause red flag days and PSPS events in the Park
District as previously described. In 2019 and 2020, the EBRPD recorded 132 PSPS events, associated with
high wind events, occurring in District Park lands. The HMPC could not identify any historical damages
associated with tornado events to Park District lands or assets.

Likelihood of Future Occurrences

Highly Likely — Based on NCDC data and HMPC input, 353 and 360 wind incidents over a 67-year period
(1955-2022) equates to a severe wind event every year. High winds are a well-documented seasonal
occurrence that will continue to occur annually in the Park District.

Climate Change and High Winds

According to the 2021 CAS, while average annual rainfall may increase or decrease slightly, the intensity
of individual thunderstorm events is likely to increase during the 21% century. This may bring stronger
thunderstorm winds. The CAS does not discuss non-thunderstorm winds or tornadoes.
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Vulnerability Assessment
Vulnerability—Medium

EBRPD is subject to potentially destructive high winds and tornadoes. Regional Diablo winds are a
significant concern in the Park District. High winds are common throughout the area and can happen during
most times of the entire year and outside of a severe storm event. High winds are a significant factor
contributing to the EBRPD Hazardous Tree Program. Tornadoes are rare. High winds and tornadoes can
be a significant public safety and economic concern.

Vulnerability to and Impacts from High Winds and Tornadoes

High winds and tornadoes can cause damage to structures, critical facilities and infrastructure, and other
Park District assets. High winds can create hazardous conditions for people. Debris flying from high wind
or tornado events can shatter windows in structures and vehicles and can harm people that are not
adequately sheltered. Of most significant concern to the Park District, high winds, combined with extreme
heat and low humidity can lead to red flag days and the increased potential for catastrophic wildfires. In
addition, high winds can result in tree fall issues, which can be significant given the 1500 acres of dead
standing trees located in the Park District. As well, both the increased risk of wildfire and trees falling,
have led to the closing of parks during these high wind events.

Impacts from straight line winds and tornadoes include:

Injury to people from flying debris and downed trees

Building and structure damages

Hazardous and downed trees as noted in the Park District Hazardous Tree Program

Erosion (soil loss)

Increased levee, streambank, and coastal erosion during periods of high water and high winds
Windblown weeds

Increased chance of a power outage, including PSPS events

Power line and other utility impacts and economic losses from power outages

Increased wildfire risk

YVVVYVYVYVYYY

Future Development

Future development in the Park District will take windstorms into account. The Park District will build any
new facilities to current building codes of the applicable jurisdiction. California Building codes take winds
into account during the design and construction process.

4.3.5. Climate Change
Hazard Profile

This hazard profile contains multiple sections that detail how this hazard can affect the EBRPD. These
sections include a hazard/problem description; description of location and extent; past occurrences of this
hazard; and how climate change can affect this hazard.
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Hazard/Problem Description

Climate change is the distinct change in measures of weather patterns over a long period of time, ranging
from decades to millions of years. More specifically, it may be a change in average weather conditions
such as temperature, rainfall, snow, ocean and atmospheric circulation, or in the distribution of weather
around the average. While the Earth’s climate has cycled over its 4.5-billion-year age, these natural cycles
have taken place gradually over millennia, and the Holocene, the most recent epoch in which human
civilization developed, has been characterized by a highly stable climate — until recently.

This LHMP Update is concerned with human-induced climate change that has been rapidly warming the
Earth at rates unprecedented in the last 1,000 years. Since industrialization began in the 19th century, the
burning of fossil fuels (coal, oil, and natural gas) at escalating quantities has released vast amounts of carbon
dioxide and other greenhouse gases responsible for trapping heat in the atmosphere, increasing the average
temperature of the Earth. Secondary impacts include changes in precipitation patterns, the global water
cycle, melting glaciers and ice caps, and rising sea levels. According to the Intergovernmental Panel on
Climate Change (IPCC), climate change will “increase the likelihood of severe, pervasive and irreversible
impacts for people and ecosystems” if unchecked.

Through changes to oceanic and atmospheric circulation cycles and increasing heat, climate change affects
weather systems around the world. Climate change increases the likelihood and exacerbates the severity
of extreme weather — more frequent or intense storms, floods, droughts, and heat waves. Consequences for
human society include loss of life and injury, damaged infrastructure, long-term health effects, loss of
agricultural crops, disrupted transport and freight, and more. Climate change is not a discrete event but a
long-term hazard, the effects of which communities are already experiencing.

Climate change adaptation is a key priority of the State of California. The 2018 State of California Multi-
Hazard Mitigation Plan noted that climate change is already affecting California. Sea levels have risen by
as much as seven inches along the California coast over the last century, increasing erosion and pressure
on the state’s infrastructure, water supplies, and natural resources. The State has also seen increased
average temperatures, more extreme hot days, fewer cold nights, a lengthening of the growing season, shifts
in the water cycle with less winter precipitation falling as snow, and earlier runoff of both snowmelt and
rainwater in the year. In addition to changes in average temperatures, sea level, and precipitation patterns,
the intensity of extreme weather events is also changing.

In the Park District and regionally, each year it seems to get a bit warmer. It was also noted that 2017 was
one of the wettest years ever. Post 2017 saw many years of very dry weather. 2021 was noted by NASA
to be one of the hottest on record. California’s Adaptation Planning Guide: Understanding Regional
Characteristics has divided California into 11 different regions based on political boundaries, projected
climate impacts, existing environmental setting, socioeconomic factors and regional designations. The Park
District falls in the Bay Area Region. The Bay Area is a heavily urbanized region (over 7 million people).
The predominant feature of this region is San Francisco Bay and the miles of shoreline, both on the Pacific
coast and along the bay, extending north to Sonoma County, inland to the Delta, and south to San Jose. The
urbanized areas are concentrated primarily around the bay. To the north and south, the region is
characterized by low coastal mountains (CDFG, 2007). Sonoma and Napa counties produce wine grapes
valued over $850 million in 2010 (California Farm Bureau Federation, 2012). To the east, Solano and
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Contra Costa counties are on the western edge of the low-lying California Delta. Table 4-38 provides a
summary of Cal-Adapt Climate Projections for the Bay Area Region.

Table 4-38 Bay Area Region — Cal Adapt Climate Projections

Effect Ranges

Temperature | January: 4°F to 5°F increase in average temperatures July: 5°F to 6°F increase in average temperatures
Change, (Modeled high temperatures — average of all models; high carbon emissions scenario)
1990-2100

Precipitation | Precipitation varies widely in this region, with annual totals over 40 inches in northern Sonoma
County to roughly 15 inches in the eastern portions of Solano and Contra Costa counties. A moderate
decline in annual rainfall, 1 to 3 inches by 2050 and 4 to 5 inches by 2090, is projected throughout the
region. (Community Climate System Model 3 (CCSM3) climate model; high carbon emissions
scenario)

Sea Level Rise | By 2100, sea levels may rise up to 55 inches, posing considerable threats to coastal areas and
particularly to low-lying areas adjacent to San Francisco Bay. The number of acres vulnerable to
flooding is expected to increase 20 to 30 percent in most parts of the Bay Area, with some areas
projected for increases of over 40 percent. Coastal areas are estimated to experience an increase of
approximately 15 percent in the acreage vulnerable to flooding.

Heat wave Along the coast, particularly to the south, heat wave is defined as five days over 72°F to 77°F; in other
areas the threshold is in the mid- to upper 90s. Over most of the region a limited increase in the
number of heat waves is expected by 2050 with only the eastern areas expecting more than one or two
more per year. By 2100, between six and 10 more heat waves can be expected per year.

Wildfire There is little change in projected fire risk in this region, save for the slight increases expected in
western Marin County. (Geophysical Fluid Dynamics Laboratory (GFDL) climate model; high carbon
emissions scenario)

Source: Cal-Adapt

Location and Extent

Climate change is a global phenomenon. It is expected to affect the whole of the Park District, surrounding
counties, and State of California. There is no scale to measure the extent of climate change. Climate change
exacerbates other hazards, such as drought, extreme heat, flooding, wildfire, and others. The speed of onset
of climate change is very slow. The duration of climate change is not yet known, but is feared to be tens to
hundreds of years.

Past Occurrences
Disaster Declaration History

Climate change has never been directly linked to any declared disasters, as shown in Table 4-4 or Table
4-6.

NCDC Events
The NCDC does not track climate change events.
Hazard Mitigation Planning Committee Events

The HMPC noted the following:
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» Tree Die back is increasing. The EBRPD noted mass vegetation dieback including large swaths of
eucalyptus. By 2020, the Park District had 1,500 acres of dead standing trees, predominantly located
in the WUI areas. One of the affected groves was struck by fire in summer of 2022.

» There has been an increase in red flag days. This is problematic as red flag days limit fuels management

work. As a result of drought (as exacerbated by climate change) there is more dead biomass to process

and less burn days to do so. In addition to an increase in red flag days which limits processing, recent

weather patterns are providing less days with adequate air quality to allow burning.

Lakes and reservoirs are seeing an increase in nutrient loading and blue green algae.

Ponds on Park District lands are drying up.

There have been impacts to the grazing program with grazing areas affected and ponds drying up.

The strength of storms seems to be increasing and the temperatures seem to be getting hotter.

YV VY

Likelihood of Future Occurrence

Likely — Climate change is virtually certain to continue without immediate and effective global action.
According to NASA, 2021 was one of the hottest years on record. Without significant global action to
reduce greenhouse gas emissions, the IPCC concludes in its Sixth Assessment Synthesis Report (2022) that
average global temperatures are likely to exceed 1.5°C by the end of the 21 century, with consequences
for people, assets, economies and ecosystems, including risks from heat stress, storms and extreme
precipitation, inland and coastal flooding, landslides, air pollution, drought, water scarcity, sea level rise
and storm surges.

Climate Scenarios

The United Nations IPCC developed several greenhouse gas (GHG) emissions scenarios based on differing
sets of assumptions about future economic growth, population growth, fossil fuel use, and other factors.
The emissions scenarios range from “business-as-usual” (i.e., minimal change in the current emissions
trends) to more progressive (i.e., international leaders implement aggressive emissions reductions policies).
Each of these scenarios leads to a corresponding GHG concentration, which is then used in climate models
to examine how the climate may react to varying levels of GHGs. Climate researchers use many global
climate models to assess the potential changes in climate due to increased GHGs.

Key Uncertainties Associated with Climate Projections

» Climate projections and impacts, like other types of research about future conditions, are characterized

by uncertainty. Climate projection uncertainties include but are not limited to:

v" Levels of future greenhouse gas concentrations and other radiatively important gases and aerosols,

v" Sensitivity of the climate system to greenhouse gas concentrations and other radiatively important
gases and aerosols,

v" Inherent climate variability, and

v Changes in local physical processes (such as afternoon sea breezes) that are not captured by global
climate models.

Even though precise quantitative climate projections at the local scale are characterized by uncertainties,
the information provided can help identify the potential risks associated with climate variability/climate
change and support long term mitigation and adaptation planning.
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Maps show projected change in average surface air temperature in the later part of this century (2071-2099)
relative to the later part of the last century (1970-1999) under a scenario that assumes substantial reductions
in heat trapping gases and a higher emissions scenario that assumes continued increases in global emissions.
These are shown in Figure 4-36.

Figure 4-36 Projected Temperature Change — Lower and Higher Emissions Scenario
Projected Temperature Change
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Source: National Climate Assessment

According to the California Natural Resource Agency (CNRA), climate change is already affecting
California and is projected to continue to do so well into the foreseeable future. Current and projected
changes include increased temperatures, sea level rise, a reduced winter snowpack altered precipitation
patterns, and more frequent storm events. Over the long term, reducing greenhouse gases can help make
these changes less severe, but the changes cannot be avoided entirely. Unavoidable climate impacts can
result in a variety of secondary consequences including detrimental impacts on human health and safety,
economic continuity, ecosystem integrity and provision of basic services.

The CNRA’s 2021 CAS delineated how climate change may impact and exacerbate natural hazards in the
future, including wildfires, extreme heat, floods, and drought.

» Climate change is expected to lead to increases in the frequency, intensity, and duration of extreme heat
events and heat waves in the Park District and the rest of California, which are likely to increase the
risk of mortality and morbidity due to heat-related illness and exacerbation of existing chronic health
conditions. Those most at risk and vulnerable to climate-related illness are the elderly, individuals with
chronic conditions such as heart and lung disease, diabetes, and mental illnesses, infants, the socially
or economically disadvantaged, and those who work outdoors.

» Higher temperatures will melt the Sierra snowpack earlier and drive the snowline higher, resulting in
less snowpack to supply water to California users.

» Droughts are likely to become more frequent and persistent in the 21st century.
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» Intense rainfall events, periodically ones with larger than historical runoff, will continue to affect
California with more frequent and/or more extensive flooding.

» Storms and snowmelt may coincide and produce higher winter runoff from the landward side, while
accelerating sea-level rise will produce higher storm surges during coastal storms. Together, these
changes may increase the probability of floods and levee and dam failures, along with creating issues
related to saltwater intrusion.

» Warmer weather, reduced snowpack, and earlier snowmelt can be expected to increase wildfire through
fuel hazards and ignition risks. These changes can also increase plant moisture stress and insect
populations, both of which affect forest health and reduce forest resilience to wildfires. An increase in
wildfire intensity and extent will increase public safety risks, property damage, fire suppression and
emergency response costs to government, watershed and water quality impacts, vegetation conversions
and habitat fragmentation.

Vulnerability Assessment
Vulnerability—High

Climate change is the distinct change in measures of weather patterns over a long period of time, ranging
from decades to millions of years. More specifically, it may be a change in average weather conditions
such as temperature, rainfall, snow, ocean and atmospheric circulation, or in the distribution of weather
around the average. While climate change on its own is a hazard, its effect on exacerbating other hazards
is also a concern.

EBRPD Climate Change Impacts

The discussion on impacts to the Park District and Alameda and Contra Costa County come from three
sources:

» Alameda and Contra Costa County Climate Change and Health Profile Reports (CCHPRs)
» California Adaptation Planning Guide
» Proceedings of the National Academy of Sciences

Impacts from the HMPC were discussed in the Past Occurrences section above.

Alameda and Contra Costa County Climate Change and Health Profile Report Impacts

According to the Alameda and Contra Costa County CCHPRs, all Californians are vulnerable to the health
impacts of climate change. Even if one is fortunate to live, work, study, or play in a place without direct
contact with wildfires, flooding, or sea level rise, no one can entirely avoid excessive heat or the indirect
effects of extreme weather events. Based on medical reviews of individuals who died during heat waves
and other extreme weather events, those who are particularly vulnerable to the direct effects of climate
change include the very old and very young, individuals who have chronic medical conditions and
psychiatric illness, people taking multiple medications, people without means for evacuation (no access to
public transit or private cars), people who are socially isolated, medically fragile people, and people living
in institutions. Acclimatization to heat may help reduce risks from heat waves in the healthy general
population but may not be sufficient to protect those with underlying medical conditions.
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Researchers have examined the pathways in which increased temperatures and hydrologic extremes can
impact health and generally recognize three main pathways: direct exposures, indirect exposures, and
socioeconomic disruption. Based on the review of weather-related natural disasters and historical patterns
and scientific judgment, public health researchers have suggested the nature and direction of health harms
or benefits.

» Extreme Weather-Related Injury, Mental Health, and Displacement Extreme weather events
(storms, flooding) — These events can cause fatal and nonfatal injuries from drowning, being struck by
objects, fire, explosions, electrocution, or exposure to toxic materials. A widespread weather-related
natural disaster may destroy or ruin housing, schools and businesses and cause temporary or permanent
displacement. Individuals and families may experience post-traumatic stress, depression, and increased
risk of suicide.

» Vector-borne Illnesses — Climatic changes alter the range, biogeography, and growth of microbes and
the vectors of food, water, and vector-borne illnesses. This includes the changes in aquatic
environments that could increase harmful algal blooms and lead to increases in foodborne and
waterborne illnesses.

» Food Insecurity — Climate change is expected to have global impacts on food production and
distribution systems. This can cause food prices to increase, which makes food less affordable and
increases food insecurity, obesity, and malnutrition in economically constrained households.

» Sea Level Rise, Mold, and Indoor Air Quality — Through sea level rise, saltwater may intrude into
coastal aquifers thus reducing quality and quantity of water supply. Water intrusion into buildings can
result in mold contamination leading to indoor air quality problems.

» Socioeconomic Disruption — Widespread social and economic disruption includes damage to the
infrastructure for the delivery of health services and for general economic well-being. Health care
facilities, water treatment plants, and roads for emergency responders and transportation for health care
personnel can be damaged in climate-related extreme weather events. Increased burden of disease and
injury will test the surge capacity of health care facilities. Economic disruption can lead to income
loss, income insecurity, food insecurity, housing insecurity, and mental health problems, which in turn
may increase substance abuse, suicide and other health problems. Energy production and distribution
is also threatened by heat and wildfires through loss of efficiency, generating capacity, and fires
disrupting transmission lines. California’s ports that provide the gateway to goods for California,
national, and international markets are at risk from sea level rise and coastal storms.

In addition to the bulleted points above, drought, extreme heat, and wildfire are also exacerbated by climate
change. This will be discussed further in Section 4.3.8 (Drought), Section 4.3.2 (Extreme Heat), and
Section 4.3.16 (Wildfire). Sea level rise is a byproduct of climate change. It is discussed in Section 4.3.6.
All Californians are vulnerable to the health impacts of climate change. Even if one is fortunate to live,
work, study, or play in a place without direct contact with wildfires, flooding, or sea level rise, no one can
entirely avoid excessive heat or the indirect effects of extreme weather events.

California Adaptation Planning Guide Impacts

The California Adaptation Planning Guide (APG) prepared by California OES and CNRA was developed
to provide guidance and support for local governments and regional collaboratives to address the
unavoidable consequences of climate change. The APG: Defining Local and Regional Impacts focuses on
understanding the ways in which climate change can affect a community. According to this APG, climate
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change impacts (temperature, precipitation, sea level rise, ocean acidification, and wind) affect a wide range
of community structures, functions and populations in the Park District. These impacts further defined by
regional and local characteristics are discussed by secondary impacts and seven sectors found in local
communities: Public Health, Socioeconomic, and equity impacts; Ocean and Coastal Resources; Water
Management; Forest and Rangeland; Biodiversity and Habitat; Agriculture; and Infrastructure. The APG:
Understanding Regional Characteristics identified the following impacts specific to the North Coast region
in which the Park District is part of:

Temperature increases
Decreased precipitation
Reduced snowpack
Reduced tourism
Ecosystem change
Sensitive species stress
Increase wildfire

VVVVYVYVYY

California’s Adaptation Guide: Understanding Regional Characteristics provides input on adaptation
considerations for the North Coast Region. As detailed in this guide, climate change has the potential to
disrupt many features that characterize the region, including ecosystems health, snowpack, and the tourist
economy. Specific regional impacts include the following:

Agriculture. Each of the products will be affected by climate change differently. The Park District should
collaborate closely with local agricultural organizations to best support and prepare for changes in this
economic sector.

Ecosystems and Biodiversity. Exacerbated by new development in the region, climate change can cause
habitats to shift, creating conditions that stress ecosystems and endemic species. Continued changes in
hydrologic flow regimes and increased temperatures will further stress these systems regional habitats
supporting many special-status species.

Snowpack and Flooding. Climate-related decrease in snowpack can have significant consequences on the
areas that depend on this water. In addition, a decrease in snowpack can increase impacts from flooding,
landslide, and loss of economic base related to a drop in tourism. Increases in flood events can further
stress the region and increase flood related impacts and damages.

Water Management. Depending on location, parts of this region are projected to experience between 6
inches and 15 inches less rainfall by 2100. Specifics for the Park District were not given in this report.
Reduced rainfall, combined with reductions in snowpack and existing diversions, could result in an altered
flow regime in the region. This change would be particularly challenging due to its impact on fish. Reduced
flow, altered timing of flows, and periodic extreme events can result in reduced water quality, habitat
destruction, and/or isolation of habitats. The Park District will need to carefully assess local aquatic
ecosystems for vulnerability to these changes.

Wildfire. The North Sierra Region is already challenged through past fire suppression combined with the
large number of structures that have been built throughout the WUI areas. Climate change is projected to
result in large increases in wildfire frequency and size which will further compound the wildfire problem.
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In addition, potential impacts following fires, such as heavy rains causing landslide and erosion in post-
burn areas can have significant consequences on waterways and entire watersheds.

Proceedings of National Academy of Sciences Impacts

In addition to the APG, a report from the Proceedings of the National Academy of Sciences (PNAS) stated
that some of the recent fire impacts may have been attributed to climate change. The PNAS report posits
that climate influences wildfire potential primarily by modulating fuel abundance in fuel-limited
environments, and by modulating fuel aridity in flammability-limited environments. Increased forest fire
activity across the western United States in recent decades has contributed to widespread forest mortality,
carbon emissions, periods of degraded air quality, and substantial fire suppression expenditures. Those
most vulnerable to high levels of ozone and particulate matter include people who work or spend a lot of
time outdoors, such as residents of this region who spend a lot of time working or recreating outdoors.

Future Development

The EBRPD Planning Area could see population fluctuations as a result of climate impacts relative to those
experienced in other regions, and these fluctuations are expected to affect Park District use. While there
are currently no formal studies of specific migration patterns expected to impact the Park District, climate-
induced migration was recognized within the UNFCCC Conference of Parties Paris Agreement of 2015
and is expected to be the focus of future studies. Future development issues in the Park District are expected
to be as follows:

» Climate change will stress water resources. Water is an issue in every region, but the nature of the
potential impacts varies. Drought, related to reduced precipitation, increased evaporation, and
increased water loss from plants, is an important issue in many U.S. regions, especially in the West.
Floods, water quality problems, and impacts on aquatic ecosystems and species are likely to be
amplified by climate change. The ability to secure and provide water for new development requires
on-going monitoring and assurances. It is recommended that the ability to provide a reliable water
supply from the appropriate water purveyor, continue to be in the conditions for project approval, and
such assurances shall be verified and in place prior to issuing building permits.

» Similarly, protecting and enhancing water supply will also need to be addressed. California’s
Sustainable Groundwater Management Act (SGMA) will contribute to addressing groundwater and
aquifer recharge needs. Good groundwater management by the Park District and the surrounding
counties will provide a buffer against drought and climate change and contribute to reliable water
supplies regardless of weather patterns. California depends on groundwater for a major portion of its
annual water supply, and sustainable groundwater management is essential to a reliable and resilient
water system. Protection of critical recharge areas should be addressed across the Park District. Further,
these plans should include provisions that guide development or curtail development in areas that would
harm or compromise recharge areas.

» Climate change will affect land uses and planning. Climate change coupled with shifting
demographics and market conditions, could impact both the location of desired developments and the
nature of development. The value of open space, urban greening, green infrastructure, tree canopy
expansion and pressure to preserve it will likely increase, due in part to its restorative, recreational,
environmental, and habitat, and physical and mental health benefits but also for its ability to sequester
carbon and cool the surrounding environment.
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4.3.6. Coastal Flooding and Sea Level Rise

Hazard Profile

This hazard profile contains multiple sections that detail how this hazard can affect the EBRPD. These
sections include a hazard/problem description; description of location and extent; past occurrences of this
hazard; and how climate change can affect this hazard.

Hazard/Problem Description
Coastal Flooding

Historically, cities, towns and villages were often settled around ports and waterways along the nation's
coastlines, providing individuals and families opportunities for trade, jobs and transportation, recreation
and relaxation. These areas are extremely important to our nation, with great economic, historic and cultural
significance. Although the coastal areas of the United States comprise only one-fifth of the land area of the
contiguous 48 states, they account for more than half of the nation’s population and housing supply. In
1990, over 133 million Americans lived in the 673 counties along the Atlantic and Pacific Oceans, the Gulf
of Mexico and the Great Lakes. Since 1960, population in these areas increased by 41 percent. The
continued increase in coastal population leads to increased coastal development, which places greater
numbers of people and structures at risk from coastal hazards.

Coastal flooding can result from a variety of different causes including storm surges created by tidal
influences; storms like hurricanes and tropical cyclones, and even strong rain and wind storm events; rising
sea levels due to climate change (discussed below) and to a much lesser extent by possible tsunamis events
(discussed in Section 4.3.6).

Sea Level Rise

In the past decade, there have been groundbreaking studies and an increased public awareness on the
worldwide effects of climate change associated with global warming. Studies continue to document that
global warming is continuing at progressive rates, which has been demonstrated by warmer and colder
seasonal temperatures and patterns of more severe seasonal storm events. Sea-level rise has accelerated in
recent decades due, in part, to increasing ice loss in the world’s polar regions. Latest data from the World
Meteorological Organization shows that global mean sea-level reached a new record high in 2021, rising
an average of 4.5 millimeter per year over the period 2013 to 2021. It is projected that sea levels will
continue to rise as precipitation continues to increase and ice caps continue to melt. There are number of
large geographic areas of EBRPD that are at risk of coastal flooding and will be dramatically impacted by
sea level rise.

Location and Extent

The coastal areas of EBRPD at risk for coastal flooding will also be affected by sea level rise. These
geographic areas include park lands with low-lying elevations (some at sea level), and areas that are now
filled and were once marshland. Geographic extents of coastal flooding in FEMA DFIRM VE zones is
shown on Figure 4-38. Duration of coastal flooding generally lasts as long as the storm that causes it and
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is relatively short, with a quick speed of onset. There is no scientific scale to measure coastal flooding, as
floods are measured in depths of flooding.

Geographic extents of baseline coastal flooding and potential sea level rise scenarios are shown on Table
4-43 in the Vulnerability Assessment below. Duration of sea level rise is thought to be long. The speed of
onset is slow. There is no scientific scale for sea level rise, other than the actual physical measurement of
sea level.

Past Occurrences
Disaster Declaration History

There have been 19 state and 17 federal disaster declarations due to flooding and heavy rains and storms in
Alameda County as shown in Table 4-39. There have been 24 state and 20 federal disaster declarations due
to flooding and heavy rains and storms in Contra Costa County as shown in Table 4-40. Of the three
disaster declarations occurring since the 2017 LHMP, the EBRPD declared for two of the three 2017 events
(DR-4305 and DR-4308). These events are known to have caused some measures of coastal flooding, as
compounded by sea level rise, affecting EBRPD lands. No disaster declarations have occurred specific to
sea level rise.

Table 4-39 Alameda County Disaster Declarations 1950-2022 from Flood

Disaster Type State Declarations Federal Declarations
Count ‘ Years Count ‘ Years
Flood (including heavy 19 1950, 1955, 1957, 1958 (twice), 1962, 17 1955, 1958, 1962 (twice), 1970,
rains and storms) 1963, 1970, 1982, 1983 (twice), 1980, 1982, 1983, 1986, 1995 (twice),
1995 (twice), 1997, 1998, 2008, 2017 1997, 1998, 2005, 2006, 2017
(twice) (three)

Source: Cal OES, FEMA

Table 4-40 Contra Costa County Disaster Declarations 1950-2022 from Flood

Disaster Type State Declarations Federal Declarations
Count ‘ Years Count ‘ Years
Flood (including heavy 24 1950, 1955, 1957, 1958 (twice), 1962, 20 1955, 1958, 1962 (twice), 1969,
rains and storms) 1963, 1969, 1970, 1980, 1982 (twice), 1970, 1980, 1982, 1983, 1986, 1992,
1983 (twice), 1984, 1986, 1992, 1995 1995 (twice), 1997, 1998, 2005,
(twice), 1997, 1998, 2008, 2017 2000, 2017 (three)
(twice)

Source: Cal OES, FEMA

NCDC Events

The NCDC does not track sea level rise. There are NCDC events for coastal flooding, which are shown in
Table 4-41 for Alameda County and in Table 4-42 for Contra Costa County.
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Table 4-41 Alameda County NCDC Coastal Flood Events 1/1/1950-1/31/2022%

Event Type Number of | Deaths Deaths | Injuries  Injuries Property Crop
(indirect) (indirect) Damage Damage
Coastal Flood 3 0 0 0 0 $0 $0
High Surf 1 0 0 0 0 $0 $0
Total 4 0 0 0 0 $0 $0

Source: NCDC
*Note: Losses reflect totals for all impacted areas, some of which fell outside of the Park District and outside of Alameda County.

Table 4-42 Contra Costa County NCDC Coastal Flood Events 1/1/1950-1/31/2022%

Event Type Number | Deaths Deaths | Injuries Injuries Property Crop
of Events (indirect) (indirect) Damage Damage
Coastal Flood 2 0 0 0 0 $0 $0
High Surf 1 0 0 0 0 $0 $0
Total 3 0 0 0 0 $ 0 $ 0

Source: NCDC
*Note: Losses reflect totals for all impacted areas, some of which fell outside of the Park District and outside of Contra Costa
County.

Hazard Mitigation Planning Team Events

The HMPC noted that coastal flooding is an annual event, with some past damages and that sea level rise
is adding to the concern of coastal flooding. The EBRPD is concerned that sea level rise will exacerbate
these damages in the future. Past events with damage since the 2017 Plan include:

» 2017 — Hayward Shoreline, Site 3 Marsh Levee, 2 sections of the levee were damaged. 1) Approx 30'
long by 3' wide section of trail was lost. 2) Approx 25' long by 3' wide section of trail was lost. Repair
with rip rap and rock fill. Restore trail.

Likelihood of Future Occurrence (for both Coastal Flooding and Sea Level Rise)

Likely — Coastal flooding occurs in the Park District during large storm events. Studies continue to
document that global warming is continuing at progressive rates, which has been demonstrated by warmer
and colder seasonal temperatures and patterns of more severe seasonal storm events. It is projected that sea
levels will continue to rise as precipitation continues to increase and ice caps continue to melt. This will
compound the coastal flooding issues. Therefore, the HMPC regards the likelihood of future occurrence of
coastal flooding and sea level rise as likely.

Climate Change and Coastal Flooding and Sea Level Rise

Global models indicate that California will see substantial sea level rise during this century, with the exact
magnitude depending on such factors as, global emissions, rate at which oceans absorb heat, melting rates
and movement of land-based ice sheets, and local coastal land subsidence or uplift. Cal-Adapt’s “Sea Level
Rise” map tool displays areas that may be vulnerable to inundation during an extreme storm event (coastal
flooding) coupled with sea level rise. Information from that tool for the EBRPD is shown in Figure 4-37.

East Bay Regional Park District 4-119
Local Hazard Mitigation Plan Update
December 2022



The upper map shows expected sea level rise between 2020 and 2040, while the lower map shows expected
sea level rise between 2080 and 2100.
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Figure 4-37 EBRPD —Coastal Flooding and Sea Level Rise Threatened Areas
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According to the California Adaptation Planning Guide, Understanding Regional Characteristics, with all
of the coastal development in the Bay Area Region, sea level rise is likely to be the greatest threat to the
Bay Area from Climate Change significantly affecting development, infrastructure, transportation
infrastructure, populations, and the environment.

Vulnerability Assessment
Vulnerability—High

Coastal Flooding and global climate change, sea level rise, and the need to nurture sustainable community
development have become widely recognized issues that need to be addressed by Bay Area communities.
The Park District is impacted by these issues in its long-term operations and has an important role to play
in contributing to the sustainability of the region. Complicating this situation is the realization that coastal
flooding and sea level rise is affecting California’s and The Bay Area’s ecosystems in ways that are still
too complex to fully understand.

Many coastal areas experience periodic minor-to-moderate shallow coastal flooding events typically as a
result of meteorological factors that include high tides, winds, and rain. These events often affect roadways,
buildings, natural resources and critical infrastructure. Properties located in low lying areas, including those
in DFIRM VE flood zones, are most at risk, not just to long term inundation by the sea but more frequent
coastal flooding during storm events. EBRPD has a significant history of coastal flooding during "normal"
rain events. The saying "Today's flood is tomorrow's high tide" is particularly applicable to areas that are
frequently inundated due to seasonal rain events. More frequent tidal, rain events, and storm surge flooding
of low-lying areas would cause more frequent flooding of the coastal shorelines where EBRPD has
numerous Park District lands and assets. This can disrupt travel and damage roads, highways, levees, trails,
natural resource areas, bridges, and other structures in coastal areas.

Vulnerability to and Impacts from Coastal Flooding and Sea Level Rise

All of the Park District lands located in coastal areas are exposed to at least some level of inundation from
coastal flooding and sea level rise. Low-lying park lands consisting mostly of wetlands, such as the North
Richmond Shoreline, Bay Point Shoreline, Martinez Shoreline, Point Isabel and Waterbird will be
significantly impacted much sooner with only one foot of sea level rise and will be nearly inundated with
6 feet of sea level rise. Higher elevation park lands, such as Miller Knox Regional Shoreline and Oyster
Bay Regional Shoreline, may only experience limited inundation even with eight feet of sea level rise.

Coastal flooding is expected to worsen from sea level rise. The Park District noted that coastal flooding
and sea level rise impacts include:

» A projected rise in sea level of between 15 and 55 inches will impact the Park District’s 55 miles of
Bay-Delta shoreline through increased sand and bank erosion as well as the loss of land, directly
affecting the Bay Trail, piers, levees, boat launches, developed wetland areas, and other shoreline
facilities. Although much of the Park District’s shoreline ownership is offshore wetlands, this protected
open space serves an essential function as a buffering mechanism for adjacent communities and vital
infrastructure against storm damage and tidal flooding. The Park District is already facing major
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expenses for beach replacement at Crown Beach and levee repair to protect marsh habitat along the
Hayward Shoreline due to coastal flooding.

» More frequent coastal floods: Rising sea levels will lead to more frequent flooding of existing flood-
prone areas, including more frequent overtopping and overbank flooding of riverine systems that
already flood when rainfall coincides with high tides due to the increased backwater effect. In addition,
gravity drained and pumped systems that discharge stormwater into flood control channels can have
reduced performance, causing backups and flooding of streets.

» More extensive, longer-duration coastal flooding: As sea levels rise, storm events will flood larger areas
for longer periods of time and that there will be new overtopping and overbank flooding of riverine
systems that that do not currently cause flooding.

» Shoreline erosion and overtopping from coastal flooding: Sea level rise may cause shoreline protection,
such as levees, berms and revetments, to be damaged or fail to due to increased tidal and wave energy.
There is also the potential that shoreline protection will be overtopped during storm events when there
are extreme tide levels and wind-driven waves, flooding inland areas, including homes and community
services that are currently protected.

» Elevated groundwater and increased salinity intrusion: As sea levels rise, groundwater and salinity
levels are also predicted to rise. This may cause damage to below grade living spaces, finished
basements, and electrical/mechanical equipment that is below or at-grade. In addition, increasing
groundwater levels may increase liquefaction susceptibility, and require the use of pumping of
stormwater for flood management, which will increase both operations and maintenance costs.

» Permanent inundation: Sea level rise can cause areas that are not currently exposed to regular high tide
inundation to be flooded, resulting in the need to either protect or move people and infrastructure, and
the loss of trails, beaches, vistas, and other shoreline recreation areas. In addition, increased tidal scour
due to increased tidal prism in riverine systems can trigger changes in channel geometry and sediment
transport processes.

» As sea level rises, so will the groundwater table and salinity levels, which can impact the vegetation
and habitat in shoreline parks, increase the areas subject to liquefaction in earthquakes and require the
use of pumping of stormwater for flood management, increasing both operations and maintenance
costs.

The Adapting to Rising Tides Program (ART) of the Bay Conservation Development Commission
undertook an analysis to understand the sea level rise vulnerability and risk to shoreline parks within the
Park District. In many locations, the Park District flood protection systems protect not only its own park
and recreation areas, but also inland development, such as that managed by Union Pacific Railroad, cities,
and private landowners.

Projected rise in sea level rise will impact the Park District’s 40 miles of Bay Shoreline through increased
sand and bank erosion, as well as the loss of land, directly affecting the Bay Trail, piers, levees, boat
launches, developed wetland areas and other shoreline facilities. Although much of the Park District’s
shoreline ownership is offshore wetlands, the protected open space serves an essential function as a
buffering mechanism for adjacent communities against storm damage and tidal flooding. The Park District
has already faced major expenses for beach and replacement at Crown Beach and levee repair to protect
marsh habitat along the Hayward Shoreline.

The EBRPD noted that coastal flooding and sea level rise are exacerbated during king tides. King tides are
simply the very highest tides. They are naturally occurring, predictable events. King tides of today may
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give an idea of future normal conditions that may occur due to sea level rise. High tides may coincide with
heavy rain causing coastal flooding, coastal bluff erosion, and landslides, such as were experienced during
the 1998 and 2016 El Nino storms. The 2018 California State Hazard Mitigation Plan noted that coupled
with increased frequency, severity, and duration of high tide and storm events related to climate change,
sea-level rise will exacerbate these extreme events along the coast. These events may expose the coast to
severe flooding and erosion; damage to coastal structures, real estate, public access, and coastal habitats;
and seawater intrusion into delta areas and coastal aquifers. El Nifio events exacerbate storms and coastal
inundation above that already occurring due to sea-level rise and normal coastal weather and tidal patterns.

Park Lands and Assets at Risk to Coastal Flooding and Sea Level Rise
Coastal Flooding Analysis

Coastal flooding areas are part of the DFIRM analysis in Section 4.3.10 below. Reference that section for
additional coastal flooding analysis. The VE DFIRM zones are coastal flooding zones that are part of the
1% annual chance flood. Figure 4-38 shows FEMA DFIRM VE zones. The HMPC noted that this is only
a subset of where coastal flooding occurs, as DFIRM mapping is done for flood insurance purposes.
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Figure 4-38 EBRPD — FEMA DFIRM Coastal VE Zones
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Parks in the DFIRM VE flood zones include:

Alameda Point Shoreline Trail
Brooks Island

Carquinez Strait Shoreline
Crown Beach

Hayward Shoreline

Judge John Sutter Shoreline
McLaughlin Eastshore
Miller/Knox Shoreline
Oyster Bay Shoreline

Point Isabel Shoreline
Point Pinole Shoreline

San Pablo Bay Shoreline

YVVVVVYVYVVYVYYVYY

Sea Level Rise Analysis

GIS was used to analyze EBRPD park lands and assets potentially at risk to sea level rise. EBRPD park
lands and asset data obtained from the Park District were intersected with CoSMoS v2.1 2021 sea level rise
scenario data to determine Park District lands and assets that fall into defined sea level rise scenario areas.
Separate analysis was performed for park lands (in acres) and park assets (as types of assets and replacement
values). Affected Park District lands and assets are described below.

Note, the sea level rise scenario data used to evaluate park exposure does not account for the nearshore
dynamic processes; the percentage of shoreline parks expected to be flooded are conservative estimates of
the potential impact to these areas.

Figure 4-39 shows the six Sea Level Rise Scenarios for the Park District. These 6 scenarios are:

Existing Condition: 0-year (tidal) scenario

Existing Condition: 100-year (storm) scenario

1 Meter (3.1 feet) of Sea-level Rise: 0-year (tidal) scenario

1 Meter (3.1 feet) of Sea-level Rise: 100-year (storm) scenario
2 Meter (6.2 feet) of Sea-level Rise: 0-year (tidal) scenario

2 Meter (6.2 feet) of Sea-level Rise: 100-year (storm) scenario

VVVYVYY

These are the same 6 scenarios used in their EBRPD Sea Level Rise risk assessment study for the Bay Trail
(Se-Level Rise Hazard Mapping and Coastal Data Memo). Figure 4-39 shows the six Sea Level Rise
scenarios for the entirety of the Park District. Figure 4-40 shows the six Sea Level Rise Scenarios zoomed
into the northern portion of the Park District Figure 4-41 shows the six Sea Level Rise Scenarios zoomed
into the western portion of the Park District. Table 4-43 summarizes the Park District lands and acres that
lie in each Sea Level Rise Scenario, while Table 4-44 summarizes the Park District assets and replacement
values that lie in each Sea Level Rise Scenario. More detail on specific park lands and assets in these
Scenarios can be found in Appendix F.
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arios

Figure 4-39 EBRPD — Sea Level Rise Scen
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(North)

arios

Figure 4-40 EBRPD — Sea Level Rise Scen
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Figure 4-41 EBRPD — Sea Level Rise Scenarios (West)
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Table 4-43 EBRPD - Sea Level Rise Scenarios and Affected Park District Lands and Acres

Total
Number
of Park
Lands

Affected Percent of Total Park
Lands (in
Actres)

Affected
Park Lands
(in Acres)

Percent Park
Lands Area
Affected

Sea Level Rise Scenario/
EBRD Park Lands Park

Lands

Affected
Park
Lands

Existing Condition: 0-year (tidal) scenario

EBRPD — Alameda County 43 8 18.6% 508,404 2,932 0.58%
EBRPD - Contra Costa County 57 9 15.8% 530,785 2,251 0.42%
EBRPD Total 100 17 1,039,189 5,183 0.50%
Existing Condition: 100-year (storm) scenario

EBRPD — Alameda County 43 9 20.9% 508,404 3,194 0.63%
EBRPD - Contra Costa County 57 11 19.3% 530,785 2,438 0.46%
EBRPD Total 100 20 20.0% 1,039,189 5,632 0.50%
1 Meter (3.1 feet) of Sea-level Rise: 0-year (tidal) scenario

EBRPD — Alameda County 43 9 20.9% 508,404 3,398 0.67%
EBRPD - Contra Costa County 57 12 21.1% 530,785 2,740 0.52%
EBRPD Total 100 21 21.0% 1,039,189 6,138 0.60%
1 Meter (3.1 feet) of Sea-level Rise: 100-year (storm) scenario

EBRPD — Alameda County 43 9 20.9% 508,404 3,579 0.70%
EBRPD - Contra Costa County 57 13 22.8% 530,785 2,772 0.52%
EBRPD Total 100 22 22.0% 1,039,189 6,351 0.61%
2 Meter (6.2 feet) of Sea-level Rise: 0-year (tidal) scenario

EBRPD - Alameda County 43 10 23.2% 508,404 4,509 0.90%
EBRPD — Contra Costa County 57 13 22.8% 530,785 2,874 0.54%
EBRPD Total 100 23 23.0% 1,039,189 7,383 0.72
2 Meter (6.2 feet) of Sea-level Rise: 100-year (storm) scenario

EBRPD - Alameda County 43 10 23.2% 508,404 4,704 0.93%
EBRPD — Contra Costa County 57 13 22.8% 530,785 2,958 0.56%
EBRPD Total 100 23 23.0% 1,039,189 7,662 0.74%

Source: Cosmos, EBRPD GIS

Table 4-44 EBRPD — Sea Level Rise Scenarios and Affected Park District Assets and

Replacement Values

Sea Level Rise

Scenario/EBRPD Park Lands

Existing Condition: 0-year

Affected Park Lands

Asset Count

Replacement Value

EBRPD - Alameda County 4 12 $13,274,048
EBRPD — Contra Costa County 4 7 $7,769,680
Total 8 19 $21,043,728
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Sea Level Rise
Scenario/EBRPD Park Lands

Affected Park Lands

Asset Count

Replacement Value

Existing Condition: 100-year

EBRPD - Alameda County 4 13 $13,369,755
EBRPD - Contra Costa County 4 8 $7,934,522
Total 8 21 $21,304,277

1 Meter of Sea-level Rise: 0-year (tidal) scenario

1 Meter of Sea-level Rise: 100-year (storm) scenario

EBRPD - Alameda County 4 21 $14,414,345
EBRPD - Contra Costa County 6 19 $12,386,310
Total 10 40 $26,800,655

EBRPD - Alameda County 4 50 $27,245,909
EBRPD — Contra Costa County 7 19 $11,911,266.00
Total 11 69 $39,157,175

EBRPD - Alameda County 5 65 $32,148,118
EBRPD — Contra Costa County 7 30 $15,969,245
Total 12 95 $48,117,363

2 Meter of Sea-level Rise: 100-year (storm) scenario

EBRPD - Alameda County 6 99 $47,783,335
EBRPD — Contra Costa County 7 36 $17,600,691
Total 13 135 $65,384,026.00

Source: Cosmos, EBRPD GIS

In addition to the tables above, the following is a list of park lands that fall within each of the six sea level
rise scenarios. More detail on specific park lands and assets in these sea level rise scenarios can be found

in Appendix F.

» Existing Condition: 0-year (tidal) scenario

<

AN NI NN Y N N N N N

Hayward Shoreline

Martin Luther King Jr. Shoreline
McLaughlin Eastshore

Oyster Bay Shoreline

SF Bay Trail (MLK to MESP)
Alameda Point Shoreline Trail
Crown Beach

Judge John Sutter Shoreline
North Richmond Shoreline
Point Pinole Shoreline

San Pablo Bay Shoreline
Wildcat Creek Trail

ANENE NN

» Existing Condition:

Bay Point Shoreline

Brooks Island

Browns Island

Carquinez Strait Shoreline

Point Isabel Shoreline

Radke Martinez Shoreline

100-year (storm)

scenario

v

ASENENEN

Coyote Hills

Hayward Shoreline

Martin Luther King Jr. Shoreline
McLaughlin Eastshore

Oyster Bay Shoreline
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SF Bay Trail (MLK to MESP)

Alameda Point Shoreline Trail

Crown Beach

Judge John Sutter Shoreline

North Richmond Shoreline

Point Pinole Shoreline

San Pablo Bay Shoreline

Wildcat Creek Trail

Bay Point Shoreline

Brooks Island

Browns Island

Carquinez Strait Shoreline

Miller/Knox Shoreline

Point Isabel Shoreline

Radke Martinez Shoreline

» 1 Meter (3.1 feet) of Sea-level Rise: 0-year
(tidal) scenario

Coyote Hills

Hayward Shoreline

Martin Luther King Jr. Shoreline

McLaughlin Eastshore

Oyster Bay Shoreline

SF Bay Trail (MLK to MESP)

Alameda Point Shoreline Trail

NN N N N N N U Y N U N N NN

<

Crown Beach

Judge John Sutter Shoreline

North Richmond Shoreline

Point Pinole Shoreline

San Pablo Bay Shoreline

Waterbird

Wildcat Creek Trail

Bay Point Shoreline

Brooks Island

Browns Island

Carquinez Strait Shoreline

Miller/Knox Shoreline

Point Isabel Shoreline

Radke Martinez Shoreline

» 1 Meter (3.1 feet) of Sea-level Rise: 100-
year (storm) scenario

Coyote Hills

Hayward Shoreline

Martin Luther King Jr. Shoreline

McLaughlin Eastshore

AN NN VA YN N U NV Y N U N N N N

<\

AURNIN

AN N NN Y U N U N U U U N NN

Oyster Bay Shoreline

SF Bay Trail (MLK to MESP)
Alameda Point Shoreline Trail
Crown Beach

Judge John Sutter Shoreline
North Richmond Shoreline
Point Pinole Shoreline

San Pablo Bay Shoreline
Waterbird

Wildcat Creek Trail

Bay Point Shoreline

Brooks Island

Browns Island

Carquinez Strait Shoreline
Miller/Knox Shoreline

Point Isabel Shoreline

Radke Martinez Shoreline

SF Bay Trail

2 Meter (6.2 feet) of Sea-level Rise: 0-year
(tidal) scenario

AN

NN N N N N N N N N N N N N N N N VRN

Alameda Creek Trail

Coyote Hills

Hayward Shoreline

Martin Luther King Jr. Shoreline
McLaughlin Eastshore

Oyster Bay Shoreline

SF Bay Trail (MLK to MESP)
Alameda Point Shoreline Trail
Crown Beach

Judge John Sutter Shoreline
North Richmond Shoreline
Point Pinole Shoreline

San Pablo Bay Shoreline
Waterbird

Wildcat Creek Trail

Bay Point Shoreline

Brooks Island

Browns Island

Carquinez Strait Shoreline
Miller/Knox Shoreline

Point Isabel Shoreline

Radke Martinez Shoreline

SF Bay Trail
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» 2 Meter (6.2 feet) of Sea-level Rise: 100-

year (storm) scenario
v Alameda Creek Trail
Coyote Hills
Hayward Shoreline

McLaughlin Eastshore
Oyster Bay Shoreline

Crown Beach
Judge John Sutter Shoreline
North Richmond Shoreline

AN NI N N N N N N RN

Martin Luther King Jr. Shoreline

SF Bay Trail (MLK to MESP)
Alameda Point Shoreline Trail

AN NI NS Y U N U N NN

Point Pinole Shoreline
San Pablo Bay Shoreline
Waterbird

Wildcat Creek Trail

Bay Point Shoreline
Brooks Island

Browns Island

Carquinez Strait Shoreline
Miller/Knox Shoreline
Point Isabel Shoreline
Radke Martinez Shoreline
SF Bay Trail

Critical Facilities at Risk from Coastal Flooding and Sea Level Rise

EBRPD critical facilities are a subset of the total facilities of the Park District. The Park District reviewed
the total EBRPD assets and determined that the certain types and uses of Park District assets would be
considered critical facilities, as discussed in Section 4.2.4 above. Critical facilities in VE zones are shown

in Section 4.3.10 below. Using the definition and mapping of Park District assets, Sea Level Rise Scenarios
were overlayed on the critical facility layer. Those critical facilities that fall within the Sea Level Rise
Scenarios can be seen in Figure 4-39 through Figure 4-41 (which shows all mapped assets including critical
facilities) and detailed on Table 4-45 below. More information on critical facilities can be found in

Appendix G and H.

Table 4-45 EBRPD —Critical Facilities in Sea Level Rise Scenatios

County /Scenario/ Park Lands

Asset Type

Asset Count

Alameda County

Pedestrian Paving 1
Crown Beach

Crown Beach Total 1

Pedestrian Paving 3
Hayward Shoreline Storm Sewer 2

Hayward Shoreline Total 5

Piers & Docks 3
Martin Luther King, Jr.

Martin Luther King, Jr. Total 3
Alameda County Total 9
Contra Costa County

Service & Pedestrian Tunnel 1
Brooks Island

Brooks Island Total 1
Contra Costa County Total 1

East Bay Regional Park District
Local Hazard Mitigation Plan Update

December 2022

4-133




County /Scenario/ Park Lands Asset Type Asset Count

Grand Total 10
Alameda County
Pedestrian Paving 1
Crown Beach
Crown Beach Total 1
Pedestrian Paving 3
Hayward Shoreline Storm Sewer 2
Hayward Shoreline Total 5
Piers & Docks 4
Martin Luther King, Jr.
Martin Luther King, Jr. Total 4

Alameda County Total 10
Contra Costa County

Service & Pedestrian Tunnel 1
Brooks Island

Brooks Island Total 1

Pedestrian Paving 1
McLaughlin Eastshore

McLaughlin Eastshore Total 1
Contra Costa County Total 2
Grand Total 12
Alameda County

Pedestrian Paving 1
Crown Beach

Crown Beach Total 1

Pedestrian Paving 3
Hayward Shoreline Storm Sewer 8

Hayward Shoreline Total 1

Piers & Docks 4
Martin Luther King, Jr.

Martin Luther King, Jr. Total 4
Alameda County Total 16
Contra Costa County

Pedestrian Paving 1
Bay Point

Bay Point Total 1

Service & Pedestrian Tunnel 1
Brooks Island

Brooks Island Total 1

Pedestrian Paving 1
McLaughlin Eastshore

McLaughlin Eastshore Total 1

Building 1
Radke Martinez

Pedestrian Paving 6
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County /Scenario/ Park Lands Asset Type Asset Count

Radke Martinez Total 7
Contra Costa County Total 10
Grand Total 26
Alameda County

Building 3
Crown Beach Pedestrian Paving 1

Crown Beach Total 4

Pedestrian Paving 5
Hayward Shoreline Storm Sewer 8

Hayward Shoreline Total 13

Building 2
Judge John Sutter

Judge John Sutter Total 2

Building 1

Pedestrian Paving 2
Martin Luther King, Jr.

Piers & Docks 5

Martin Luther King, Jr. Total 8
Alameda County Total 27
Contra Costa County

Service & Pedestrian Tunnel 1
Brooks Island

Brooks Island Total 1

Pedestrian Paving 2
McLaughlin Eastshore

McLaughlin Eastshore Total 2

Building 1
Radke Martinez Pedestrian Paving 6

Radke Martinez Total 7
Contra Costa County Total 10
Grand Total 37
Alameda County

Building 1

Sanitary Sewer 1
Coyote Hills

Water Supply 4

Coyote Hills Total 6

Pedestrian Paving 1
Crown Beach

Crown Beach Total 1
Hayward Shoreline Pedestrian Paving 5
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County /Scenario/ Park Lands Asset Type Asset Count

Storm Sewer 8

Hayward Shoreline Total 13

Building 3
Judge John Sutter

Judge John Sutter Total 3

Building 2

Pedestrian Paving 2
Martin Luther King, Jr.

Piers & Docks 6

Martin Luther King, Jr. Total 10
Alameda County Total 33
Contra Costa County

Pedestrian Paving 1
Bay Point

Bay Point Total 1

Service & Pedestrian Tunnel 1
Brooks Island

Brooks Island Total 1

Pedestrian Paving 2
McLaughlin Eastshore

McLaughlin Eastshore Total 2

Roadways: Vehicular Bridges 2
Point Pinole

Point Pinole Total 2

Building 1
Radke Martinez Pedestrian Paving 6

Radke Martinez Total 7
Contra Costa County Total 13
Grand Total 46
Alameda County

Building 2

Sanitary Sewer 2
Coyote Hills

Water Supply 4

Coyote Hills Total 8

Building 6

Pedestrian Paving 1
Crown Beach

Sanitary Sewer 1

Crown Beach Total 8

Pedestrian Paving 6
Hayward Shoreline Storm Sewer 8

Hayward Shoreline Total 14
Judge John Sutter Building 3
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County /Scenario/ Park Lands Asset Type Asset Count

Judge John Sutter Total 3

Building 4

Pedestrian Paving 6
Martin Luther King, Jr.

Piers & Docks 6

Martin Luther King, Jr. Total 16
Alameda County Total 49
Contra Costa County

Pedestrian Paving 1
Bay Point

Bay Point Total 1

Service & Pedestrian Tunnel 1
Brooks Island

Brooks Island Total 1

Pedestrian Paving 3
McLaughlin Eastshore

McLaughlin Eastshore Total 3

Water Suppl 1
Miller/Knox PPy

Miller/Knox Total 1

Pedestrian Paving 1
Point Isabel

Point Isabel Total 1

Roadways: Vehicular Bridges 3
Point Pinole

Point Pinole Total 3

Building 1
Radke Martinez Pedestrian Paving 6

Radke Martinez Total 7
Contra Costa County Total 17
Grand Total 66

Source: Cosmos, EBRPD GIS
Future Development

Future development in the Park District will take coastal flooding and sea level rise into account. The Park
District will build any new facilities to current building standards of the jurisdiction the building will lie in.

4.3.7. Dam Failure
Hazard Profile

This hazard profile contains multiple sections that detail how this hazard can affect the EBRPD. These
sections include a hazard/problem description; description of location and extent; past occurrences of this
hazard; and how climate change can affect this hazard.

East Bay Regional Park District 4-137
Local Hazard Mitigation Plan Update
December 2022



Hazard/Problem Description

Dams are manmade structures built for a variety of uses including flood protection, power generation,
agriculture, water supply, and recreation. When dams are constructed for flood protection, they are usually
engineered to withstand a flood with a computed risk of occurrence. For example, a dam may be designed
to contain a flood at a location on a stream that has a certain probability of occurring in any one year. If
prolonged periods of rainfall and flooding occur that exceed the design requirements, that structure may be
overtopped or fail. Overtopping is the primary cause of earthen dam failure in the United States.

Dam failures can also result from any one or a combination of the following causes:

Earthquake

Inadequate spillway capacity resulting in excess overtopping flows

Internal erosion caused by embankment or foundation leakage, or piping or rodent activity
Improper design

Improper maintenance

Negligent operation

Failure of upstream dams on the same waterway

VVVYYVYY

In general, there are three types of dams: concrete arch or hydraulic fill, earth and rockfill, and concrete
gravity. Each type of dam has different failure characteristics. A concrete arch or hydraulic fill dam can
fail almost instantaneously; the flood wave builds up rapidly to a peak then gradually declines. An earth-
rockfill dam fails gradually due to erosion of the breach; a flood wave will build gradually to a peak and
then decline until the reservoir is empty. A concrete gravity dam can fail instantaneously or gradually with
a corresponding buildup and decline of the flood wave.

The California Department of Water Resources (Cal DWR) Division of Safety of Dams (DSOD) has
jurisdiction over impoundments that meet certain capacity and height criteria. Embankments that are less
than six feet high and impoundments that can store less than 15 acre-feet are non-jurisdictional.
Additionally, dams that are less than 25 feet high can impound up to 50 acre-feet without being
jurisdictional. Cal DWR, DSOD assigns hazard ratings to large “jurisdictional sized” dams within the State.
The following two factors are considered when assigning hazard ratings: existing land use and land use
controls (zoning) downstream of the dam. Dams are classified in four categories that identify the potential
hazard to life and property:

» Extremely High Hazard — Expected to cause considerable loss of human life or would result in an
inundation area with a population of 1,000 or more.

» High Hazard — Expected to cause loss of at least one human life.

» Significant Hazard — No probable loss of human life but can cause economic loss, environmental
damage, impacts to critical facilities, or other significant impacts.

» Low Hazard — No probable loss of human life and low economic and environmental losses. Losses are
expected to be principally limited to the owner’s property.
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Location and Extent

According to data provided by Cal DWR and Cal OES, there are 23 dams in Alameda County and 25 dams
in Contra Costa County that were constructed for flood control, storage, treatment impoundments, electrical
generation, and recreational purposes. Of the 23 dams in Alameda County, 11 were rated as Extremely
High Hazard, 7 are rated as High Hazard, 3 as Significant Hazard, 2 as Low Hazard. Of the 25 dams in
Contra Costa County, 12 were rated as Extremely High Hazard, 11 are rated as High Hazard, 0 as
Significant Hazard, 2 as Low Hazard. Figure 4-42 identifies the dams in each County, which are also
detailed in Table 4-46 and Table 4-47.
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Figure 4-42 Alameda and Contra Costa Dam Inventory
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Figure 4-43 EBRPD Dam Map Legend

FEDERAL HAZARD
DAM CLASSIFICATION

Extremely High & 19-North 4 32-Mallard
¢ 1-Almond «» 20-San Pablo & 33 - Middlefield Reservoir
&  2-Antioch Reservoir <» 21-5an Pablo Clearwell & 34-Moraga
» 3-Briones ¢» 22-UpperSand Creek Datention Basin 4 35 - Patterson 2
& 4-C.L Tiden Park ¢ 23-ward Creek & 36 - Pine Creek
$» 5-Cenfral Extremely High (Outside of the County Area) Q 37 - Pine Creek Detention
¢» 6-Chabot ¢» 49 - Huntington Lake 1 & 38-Quary Pits
7-Danville <» 50-Mammoth Pool & 39-SanLorenzo Creek
«<» 8- Decoto Reservorr «» 51-5haver Lake 4 40 - Sobrante Clearwell
<» 9-Delvalle <» 52 -Vermilion Valley & 41 -vista Del Mar Detention Basin
Q 10 - Dunsmuir Resenvoir High Significant
<» 11-James H Tumer & 24-Argyle#2 «¢» 42 - Patterson
@ 12- Lafayetie & 25 - Bethany Forebay <> 43 -Rubber Dam 3
& 13- Lake Temescal & 26-Cull Creek £ 44-Shimn
& 14 - Los Vagueros & 27 -DeerCreek Low
& 15-Maloney & 28-Dry Creek <> 45- Clearwell Phase 2
&> 16 - Marsh Creek & 29-Dyer <+ 46 - Clifton Court Forebay
/> 17 - New Calaveras ’ 30 - Lake Orinda </ 47 - Piedmont
&> 18-New Upper San Leandro 4 31-Leland < 48-Seneca

Table 4-46 Alameda County Dams Inventory

Significance Structural = Maximum
Height (ft) Storage (acre-ft)
Almond Extremely High | East Bay Municipal Earthen 30 20
Utility District Embankment
Bethany Forebay | High CA DWR Earthen 95 5000
Embankment
Central Extremely High | East Bay Municipal Earthen 55 485
Utility District Embankment
Chabot Extremely High | East Bay Municipal Hydraulic Fill 142 10,281
Utility District
Cull Creek High Alameda County Public | Earthen 55 140
Works Embankment
Decoto Reservoir | Extremely High | Alameda County Water | Earthen 33 46
District Embankment
Del Valle Extremely High | CA DWR Earthen 222 77,100
Embankment
Dunsmuir Extremely High | East Bay Municipal Reinforced 43 197
Reservoir Utility District Concrete Tank
Dyer High CADWR Earthen 30 525
Embankment
East Bay Regional Park District 4-141
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Significance Structural Maximum

Height (ft) | Storage (acre-ft)

James H Turner | Extremely High City and County of San | Earthen 193 50,500
Francisco Embankment

Lake Temescal Extremely High | East Bay Regional Park | Earthen 116 200
District Embankment

Middlefield High Alameda County Water | Earthen 147 22
Reservoir District Embankment

New Calaveras Extremely High | City and County of San | Earthen 210 96,850
Francisco Embankment

New Upper San Extremely High East Bay Municipal Earthen 182 42,000
Leandro Utility District Embankment

Patterson Significant Alameda County Water | Earthen 100 56
District Embankment

Patterson 2 High CA DWR Earthen 39 104
Embankment

Piedmont Low East Bay Municipal Earthen 64 60
Utility District Embankment

Quarry Pits High Alameda County Water | Earthen 26 3360
District Embankment

Rubber Dam 3 Significant Alameda County Water | Earthen 17 154
District Embankment

San Lorenzon High Alameda County Public | Inflatable 65 380

Creek Works

Seneca Low East Bay Municipal Earthen 40 92
Utility District Embankment

Shinn Significant Alameda County Water | Earthen 45 390
District Embankment

Ward Creck Extremely High | Alameda County Public | Earthen 71 13
Works Embankment

Source: Cal OES, National Performance of Dams Program

*One acre foot equals 325,000 gallons

Table 4-47 Contra Costa County Dams Inventory

Significance Structural = Maximum

Height (ft) @ Storage (acre-ft)

Antioch Extremely High | City of Antioch Earthen 30 722
Reservoir Embankment

Argyle #2 High East Bay Municipal Reinforced 27 22

Utility District Concrete Tank

Briones Extremely High | East Bay Municipal Earthen 273 67520
Utility District Embankment

C.L. Tilden Park | Extremely High | East Bay Regional Park | Earthen 88 268
District Embankment
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Significance Structural Maximum
Height (ft) | Storage (acre-ft)
Clearwell Phase 2 | Low Central Contra Costa Earthen 30 100
Sanitary District Embankment
Clifton Court Low CA DWR Earthen 34 29,000
Forebay Embankment
Danville Extremely High East Bay Municipal Earthen 75 45
Utility District Embankment
Deer Creek High Contra Costa County Earthen 29 233
Flood Control and Embankment
Water Conservation
District
Dry Creek High Contra Costa County Earthen 30 330
Flood Control and Embankment
Water Conservation
District
Lafayette Extremely High East Bay Municipal Earthen 132 4250
Utility District Embankment
Lake Orinda High Private Earthen 45 111
Embankment
Leland High East Bay Municipal Earthen 41 60
Utility District Embankment
Los Vaqueros Extremely High | Contra Costa Water Earthen 230 160,000
District Embankment
Mallard High Contra Costa Water Earthen 30 3,113
District Embankment
Maloney Extremely High East Bay Municipal Earthen 107 68
Utility District Embankment
Marsh Creek Extremely High | Contra Costa County Earthen 59 4,425
Flood Control and Embankment
Water Conservation
District
Moraga High East Bay Municipal Earthen 37 36
Utility District Embankment
North Extremely High | East Bay Municipal Earthen 82 244
Utility District Embankment
Pine Creek High Contra Costa County Earthen 87 225
Flood Control and Embankment
Water Conservation
District
Pine Creek High Contra Costa County Gravity 30 320
Detention Flood Control and
Water Conservation
District
San Pablo Extremely High | East Bay Municipal Earthen 170 43,193
Utility District Embankment
San Pablo Extremely High East Bay Municipal Earthen 42 17
Clearwell Utility District Embankment
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Significance Structural Maximum

Height (ft) | Storage (acre-ft)

Sobrante High East Bay Municipal Earthen 28 25
Clearwell Utility District Embankment

Upper Sand Extremely High | Contra Costa County Earthen 40 895
Creek Detention Flood Control and Embankment

Basin Water Conservation

District

Vista Del Mar High Private Earthen 42 33
Detention Basin Embankment

Source: Cal OES, National Performance of Dams Program
*One acre foot equals 325,000 gallons

There are dams outside of Alameda and Contra Costa County that could also affect the Park District. While
these dams are located in Fresno County, they do have inundation areas in the Park District due to their
location on the San Joaquin River. Impacts are not of significant concern as impacts would likely be limited.

Table 4-48 EBRPD — Dams Outside of Alameda and Contra Costa Counties

Maximum EAP

Hazard Dam Structural ~ Storage
Classification | Type River/Stream Height (ft) (acre-ft)

Huntington South Extremely Gravity | San Joaquin 17 88,834 Y
Lake 1 California High River
Edison
Mammoth South Extremely Earth San Joaquin 406 123,000 Y
Pool California High River
Edison
Shaver Lake South Extremely San Joaquin 180 135,283 Y
California High River
Edison
Vermilion South Extremely San Joaquin 167 125,000 Y
Valley California High River
Edison

Source: Cal OES, National Performance of Dams Program; HMPC
*One acre foot equals 325,000 gallons

EBRPD Dam Inventory
Table 4-49 shows the dams owned by the Park District. Details on each dam are discussed below the table.

Table 4-49 EBRPD Owned Dam Inventory

Maximum EAP

Hazard Dam Structural ~ Storage
Classification | Type River/Stream Height (ft) (acre-ft)
C.L. Tilden EBRPD Extremely Earth Wildcat Creek 88 268 Y
High
East Bay Regional Park District 4-144
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Maximum EAP

Hazard Dam Structural ~ Storage
Classification | Type River/Stream Height (ft) (acre-ft)

Lake Temescal | EBRPD Extremely Earth Temescal 116 200 Y
High Creek

Source: Cal OES, National Performance of Dams Program; HMPC
*One acre foot equals 325,000 gallons

C.L. Tilden Dam

The 2022 EAP for C.L. Tilden Dam noted that C.L. Tilden Park Dam was originally constructed in 1938
on Wildcat Creek as a recreational swimming lake and irrigation for the Tilden Park Golf Course within
the East Bay Regional Park District. While the golf course no longer uses water from the lake, the remnants
of the water system remain, but are no longer functional. The dam is a compacted earthen-fill embankment,
with a concrete lined open channel spillway with ogee crest and is owned and operated by the EBRPD.
Wildcat Creek provides uncontrolled inflow into Lake Anza. The dam is located in the Berkeley Hills just
cast of the City of Berkeley, along a portion of the western most edge of Contra Costa County, California.

The dam is an 88-foot-high earthen embankment, which is 355 feet long with a 15 ft. crest width. The
reservoir capacity for this dam is 268 ac-ft at 88 ft. Upstream and downstream faces are constructed on 2%>
horizontal to 1 vertical slopes. Both faces are well protected from erosion by vegetation — the upstream face
by grass and the downstream face grass and California native shrubs. The downstream toe is constructed
of heavy rock which extends to 12 feet. above the lowest point of the toe. Tilden Park Dam spillway is
located in an excavation channel on the left embankment of the dam. The spillway controls the water level
of the lake.

The drainage basin contains 1,000 acres. It measures 2 miles in the northwest direction and 0.9 miles in
the northeast direction. The watershed consists of grass, trees and shrubs. It is located entirely within C. L.
Tilden Regional Park, with almost no man-made improvement within the basin.

There are no existing reservoirs upstream of the Lake Anza/Tilden Park Dam watershed. The Contra Costa
Flood Insurance Study dated March 21, 2017, indicates that the 100-year flow is contained within Wildcat
Creek downstream of Tilden Park Dam.

Lake Temescal Dam

The 2022 EAP for Lake Temescal Dam noted that Temescal Lake Dam is an earthen dam built in 1869 but
was turned into a recreational facility in 1934, with major dam improvements made in 1937, the 1960s, and
again in the 1970s. Lake Temescal Dam is located in Oakland. The watershed area draining into the dam is
2.7 square miles (sq. mi.). The dam height is 116 feet, and the overall dam length is 650 feet with the crest
width of 40 feet. The maximum water depth in the reservoir is set at a depth of 20 feet. The reservoir
capacity for this dam is 200 ac-ft at 116 ft. Temescal Creek provides the inflow for Temescal Lake. Peak
inflow as shown from the DSOD hydrology information is 1,612 cubic feet per second. Lake Temescal
Dam has two spillways. The primary service spillway located on the right abutment consists of a series of
a weir, and conduits. An emergency spillway consists of a depression on the left side of the dam which
drains into a parking lot. The spillways control the water level of the lake.
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Lake Temescal Dam and reservoir is in the Cerrito Creek-Frontal San Francisco Bay Estuaries watershed
USGS National Hydrograph Dataset (NHD) and Watershed Boundary Dataset Hydrologic Unit 10. The
watershed covers approximately 33.4 square miles and is a tributary to the San Francisco Bay. The local
topography above and below Lake Temescal Dam ranges from moderately steep to steep hills and ridges
of the Oakland hills, with elevations reaching 1,900 feet above mean sea level to the nearly level plains of
the valley and into the San Francisco Bay with elevations 0.0 and below

There are no existing reservoirs upstream of the Lake Temescal Dam. The Alameda County Flood
Insurance Study dated August 3, 2009 (panel number 06001C0080G) indicates that the 100-year flow is
contained within the culvert structure downstream of Temescal dam.

Past Occurrences
Disaster Declaration History

There have been no disasters declarations related to dam failure in Alameda or Contra Costa County, as
shown in Table 4-4 and Table 4-6.

NCDC Events
There have been no NCDC dam failure events in Alameda or Contra Costa County.
National Performance of Dams Program Events

The National Performance of Dams Program at Stanford University tracks dam failures. A search of the
National Performance of Dams Program database showed no past dam failure events affecting the Park
District.

Hazard Mitigation Planning Team Events
The HMPC noted no past dam failure events.
Likelihood of Future Occurrences

Unlikely— There have been no recorded events of dam failure or other issues of concern. Based on past
occurrences and the rigorous monitoring and inspection requirements for dams, a dam failure may occur in
the future that would impact the EBRPD is unlikely. The HMPC noted that it could be considered to be
occasional based on aging dam systems and variety of dam owners, some with limited resources to properly
maintain dams.

Climate Change and Dam Failure

Increases in precipitation in areas upstream of dams could increase the potential for dam failure and
uncontrolled releases on the dam that could affect the Park District.
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Vulnerability Assessment
Vulnerability—High

Dam failure flooding can occur as the result of a partial or complete collapse of an impoundment. Dam
failures often result from prolonged rainfall and flooding. An earthquake event can also contribute to a
dam failure. The primary danger associated with dam failure is the high velocity flooding of those
properties downstream of the dam. A dam failure can range from a small, uncontrolled release to a
catastrophic failure. Vulnerability to dam failures is generally confined to the areas subject to inundation
downstream of the facility. Secondary losses would include loss of the multi-use functions of the facility
and associated revenues that accompany those functions. Dam failure flooding would vary by community
depending on which dam fails and the nature and extent of the dam failure and associated flooding.

Vulnerability to and Impacts from Dam Failure

Water released by a failed dam generates tremendous energy and can cause a flood that is catastrophic to
life and property. A catastrophic dam failure could challenge local response capabilities and require
evacuations to save lives. Impacts to life safety will depend on the warning time and the resources available
to notify and evacuate the public. Major loss of life could result as well as potentially catastrophic effects
to roads, bridges, homes, and Park District Facilities. Electric generating facilities and transmission lines
could also be damaged and affect communities outside the immediate hazard area. Associated water supply,
water quality and health concerns could also be an issue. Factors that influence the potential severity of a
full or partial dam failure are the amount of water impounded; the density, type, and value of development
and infrastructure located downstream; and the speed of failure.

A major dam failure and associated flooding could have a devastating impact on the EBRPD Planning Area.
Dam failure flooding presents a threat to life and property, including structures, their contents, and their
use. Large flood events can affect natural resources and livestock as well as lifeline critical utilities (e.g.,
water, sewerage, and power), transportation, the environment, and the local and regional economies. Park
District staff and visitors to the parks could also be at risk to a dam failure event.

Vulnerability from C.L. Tilden — DSOD Publications and Emergency Action Plan

A review of California DSOD publications shows that the DSOD has performed a Condition Assessment
for C.L. Tilden Dam and a Certification Status.

Certification statuses include four categories: Not Certified, Certified/Inoperable, and Certified. For the
Certification Status, the dam’s 2021 status was given the highest rating:

» Certified — Jurisdictional sized dams that may safely impound water to the elevation specified on the
Certificate of Approval.

For the Condition Assessment, DSOD uses the US Army Corps of Engineer's National Inventory NID’s
condition assessment rating definitions (updated 2021) as a guideline in assigning condition assessments.
A dam safety deficiency is defined as a load capacity limit or other issue that can result in a failure of the
dam or appurtenant structure. It is a characteristic or condition that does not meet the applicable minimum
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regulatory criteria. Normal operations are defined as loading on the dam resulting from day-to-day pool
operations to achieve authorized purposes in accordance with minimum state or federal regulatory criteria.

Condition Assessment Ratings include five categories: Not Rated, Unsatisfactory, Poor, Fair, and
Satisfactory. For the Condition Assessment the dam’s 2021 condition assessment was given the highest
rating:

» Satisfactory — No existing or potential dam safety deficiencies are recognized. Acceptable performance
is expected under all loading conditions (static, hydrologic, seismic) in accordance with the minimum
applicable state or federal regulatory criteria or tolerable risk guidelines. Typical Circumstances:

v No existing deficiencies or potentially unsafe conditions are recognized, with the exception of
minor operational and maintenance items that require attention.

v" Safe performance is expected under all loading conditions including the design earthquake and
design flood.

v Permanent risk reduction measures (reservoir restrictions, spillway modifications, operating
procedures, etc.) have been implemented to eliminate identified deficiencies.

The Emergency Action Plan (EAP) for the C.L. Tilden Dam was provided by EBRPD and includes
information on inundation areas potentially affected by a hypothetical dam failure. The water from Lake
Anza flows through Wildcat Canyon (Wildcat Creek) and towards the cities of San Pablo, Richmond and
North Richmond. Areas of concern include the low-lying areas along McBride Avenue (Wildcat Creek)
and Riverside Ave. (San Pablo) where water can accumulate up to 20’ deep. Additionally, low areas around
Wildcat Creek may receive up to 5 feet of flood water: Food Max, Life Long Immediate Urgent Care, areas
around Brookside Hospital and some areas along Bailey Street and Giant Avenue (San Pablo). Flood waters
will also overflow Wildcat Creek and follow Maricopa Ave, Rheem Ave., Dunn Ave.; also, Manor Drive
(North Richmond) westward towards San Pablo Bay. Most other areas, including portions of the Bay Area
Rapid Transit line and rail maintenance yard in Richmond, will not see more than 1 to 2’, this flow may be
rapid in some areas until the flow reaches the marshy areas around San Pablo Bay. An inundation map for
this dam can be seen in Figure 4-47 later in this section.

If a dam failure was to occur at C.L. Tilden Park Dam, the following jurisdictions could be impacted:

Contra Costa County

City of San Pablo

City of Richmond

City of Northern Richmond

YV VY

San Pablo has an estimated population of 29,139 (US Census) and a total city area of 2.63 square miles.
Richmond has an estimated population of 103,701 and a city area of 52.51 square miles. North Richmond,
an unincorporated city, has an estimated population of 3,717 and total area of 1.55 square miles. Flows
from the dam will follow Wildcat Creek, puddling to a depth of 20 feet or more in an area west of [-80
before continuing at a depth of 10 feet or more until reaching San Pablo where the flow will begin to fan
out to depths of 2 feet or less throughout parts of San Pablo, Richmond and North Richmond before flowing
into marshy areas of San Pablo bay, based upon terrain, size of the dam and volume of water stored.
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The C.L. Dam EAP has a section for after action reports, as well as an area to address deficiencies. No
dam deficiencies were noted in the EAP for the dam. The EAP did recommend that the rock riprap on
sloped areas of the dam will need to be monitored to ensure against erosion. It also noted that vegetation
maintenance is a persistent issue around the dam and structures.

Vulnerability from Lake Temescal Dam - Emergency Action Plan and DSOD Publications

A review of California DSOD publications shows that the DSOD has performed a Condition Assessment
and a Certification Status for Lake Temescal Dam.

Certification statuses include four categories: Not Certified, Certified/Inoperable, and Certified. For the
Certification Status the dam’s 2021 status was given the highest rating:

» Certified — Jurisdictional sized dams that may safely impound water to the elevation specified on the
Certificate of Approval.

For the Condition Assessment, DSOD uses the US Army Corps of Engineer's National Inventory NID’s
condition assessment rating definitions (updated 2021) as a guideline in assigning condition assessments.
A dam safety deficiency is defined as a load capacity limit or other issue that can result in a failure of the
dam or appurtenant structure. It is a characteristic or condition that does not meet the applicable minimum
regulatory criteria. Normal operations are defined as loading on the dam resulting from day-to-day pool
operations to achieve authorized purposes in accordance with minimum state or federal regulatory criteria.

Condition Assessment Ratings include Not Rated, Unsatisfactory, Poor, Fair, and Satisfactory. For the
Condition Assessment the dam’s 2021 status was given the highest rating:

Satisfactory — No existing or potential dam safety deficiencies are recognized. Acceptable performance is
expected under all loading conditions (static, hydrologic, seismic) in accordance with the minimum
applicable state or federal regulatory criteria or tolerable risk guidelines. Typical Circumstances:
v" No existing deficiencies or potentially unsafe conditions are recognized, with the exception of
minor operational and maintenance items that require attention.
v" Safe performance is expected under all loading conditions including the design earthquake and
design flood.
v Permanent risk reduction measures (reservoir restrictions, spillway modifications, operating
procedures, etc.) have been implemented to eliminate identified deficiencies.

The EAP for the Lake Temescal Dam provided by EBRPD includes information on inundation areas
potentially affected by a hypothetical dam failure. In a hypothetical dam failure, the potential impact would
see the water from Lake Temescal flow through drainage pipes until it reached the north side of Highway
24. Then it would flow westward via drainage canals reaching depths over 15 feet along Chabot Road.
Most areas westward would receive 1 to 2 feet of the flood water, with some areas ponding up to 5 feet
deep as the flood waters flowed westward towards the bay. An inundation map for this dam can be seen
in Figure 4-46 later in this document.

If a dam failure was to occur at Temescal Dam, the following jurisdictions could be impacted:
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» Alameda County
» City of Oakland
» City of Emeryville

Potential impact areas downstream of Lake Temescal Dam are the Cities of Oakland and Emeryville to the
west of the dam. Oakland has an estimated population of 412,040 (US Census, 2016) and a total city area
of 77.86 square miles. Emeryville has an estimated population of 11,671 (US census). Flows from the dam
are likely to follow the path of the drainage culvert, which has been routed under Hwy 24 or along
Broadway, then the flows will follow an easterly direction towards San Francisco Bay. The flows will
spread and persist in an easterly and south-easterly direction spreading through Emeryville and down
through Oakland to the Oakland Inner Harbor; based on terrain, size of the dam, and volume of water stored.
The area immediately west of the lake is an undeveloped hillside and trail; the eastern side has a trail, a
PG&E Substation and HWY 13; the area to the north is a large parking lot and Hwy 24.

The Lake Temescal Dam EAP has a section for after action reports, as well as an area to address
deficiencies. No deficiencies were noted in the EAP for the dam.

EBRPD Park Lands and Assets at Risk

Dam inundation areas were available for the High and Extremely High Hazard dams that could potentially
affect the Park District and were used as the basis of this dam inundation analysis. Dams were grouped by
hazard rating to perform the analysis. The depth of flooding due to the failure of these dams is unknown.

Methodology and Results

GIS was used to analyze EBRPD park lands and assets potentially at risk to a dam failure event. EBRPD
park lands and assets data obtained from the Park District were intersected with CAL DWR DSOD 2022
dam inundation data to determine Park District lands and assets that fall into defined dam inundation areas.
Separate analysis was performed for park lands (in acres) and park assets (as types of assets and replacement
values). Affected park lands and assets are described below.

Extremely High Hazard dams and their inundations are shown on Figure 4-44. Table 4-50 shows the
number of Park District lands that intersect these Extremely High Hazard Dam inundation areas, as well as
the number of acres affected. Table 4-51 shows the number of Park Districts that have assets located in the
Extremely High Hazard dam inundation areas and the replacement value of those assets.

High Hazard dams and their inundations are shown on Figure 4-45. Table 4-52 shows the number of Park
District lands that intersect these High Hazard Dam inundation areas, as well as the number of acres
affected. Table 4-53 shows the number of Park Districts that have assets located in the High Hazard dam
inundation areas and the replacement value of those assets.

The EBRPD owns Lake Temescal dam, an Extremely High Hazard Dam, and its inundation area is shown
in further detail on Figure 4-46. Table 4-54 shows the number of Park District lands that intersect the Lake
Temescal Dam inundation areas, as well as the number of acres affected. Table 4-55 shows the number of
Park District lands that have assets that lie in the High Hazard dam inundation areas and the replacement
values of those assets.
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The EBRPD owns C.L. Tilden Dam, an Extremely High Hazard Dam, and its inundation area is shown in
further detail on Figure 4-47. Table 4-56 shows the number of Park District lands that intersect the C.L.
Tilden Dam inundation areas, as well as the number of acres affected. Table 4-57 shows the number of
Park District lands that have assets that lie in the C.L. Tilden Dam inundation areas and the replacement
values of those assets.

More detail on specific Park District lands and assets in each dam failure flood inundation area can be found
in Appendix F.
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Figure 4-44 EBRPD — Extremely High Hazard Dams and Inundation Areas
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Table 4-50 EBRPD — Extremely High Hazard Dam Inundation Areas and Affected Park

District Lands and Acres

EBRPD/ Dam Inundation Zone

Total
Number
of Park

Affected Percent

Park of

Lands Affected
Park

Total
Park
Lands

(in Acres)

Affected
Park
Lands

(in Acres)

Percent
Park Lands
Area
Affected

EBRPD - Alameda County (0) 43 18 41.9% 508,404 11,573 2.27%
EBRPD - Contra Costa County (9) 57 21 26.3% 530,785 6,512 1.23%
Total 100 39 39.0% | 1,039,189 18,085 1.74%

Source: CA DWR/DSOD, EBRPD GIS

Table 4-51 EBRPD — Extremely High Hazard Dam Inundation Areas and Affected Park
District Assets and Replacement Values

EBRPD / Park Lands Affected Park Asset Count Replacement Value
Lands
EBRPD Alameda County 10 245 $35,864,037
EBRPD Contra Costa County 5 57 $27,361,659
EBRPD Total 17 302 $63,225,696.00
Source: CA DWR/DSOD, EBRPD GIS
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Figure 4-45 EBRPD — High Hazard Dams and Inundation Areas
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Table 4-52 EBRPD — High Hazard Dam Inundation Areas and Affected Park District Lands
and Acres

EBRPD/ Dam Inundation Zone Total Affected Percent Total Affected Percent
Number | Park of Park Park Park Lands

of Park Lands Affected Lands Lands Area
Park (in Acres) (in Acres) Affected

EBRPD - Alameda County (3) 43 2 4.7% 508,404 8 0.002%
EBRPD - Contra Costa County (3) 57 3 5.2% 530,785 20 0.002%
Total 100 5 5.0% | 1,039,189 28 0.002%

Source: CA DWR/DSOD, EBRPD GIS

Table 4-53 EBRPD — High Hazard Dam Inundation Areas and Affected Park District Assets
and Replacement Values

EBRPD / Park Lands Affected Park Lands Asset Count Replacement Value

EBRPD Alameda County 0 0 $0
EBRPD Contra Costa County 3 14 $27,361,659
EBRPD Total 17 14 $27,361,659

Source: CA DWR/DSOD, EBRPD GIS
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Figure 4-46 EBRPD — Lake Temescal Dam Inundation Area
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Table 4-54 Lake Temescal Dam Inundation Areas and Affected Park District Lands and Acres

Park Lands Dam Inundation Total Park Lands Affected Park Lands Percent Park Lands

Area (in Acres) (in Acres) Area Affected
McLaughlin Lake Temescal 1,830 69 3.76%
Eastshore

Source: CA DWR/DSOD, EBRPD GIS

Table 4-55 Lake Temescal Dam Inundation Areas and Affected Park District Assets and
Replacement Values

Park Lands Dam Inundation Area Asset Count Replacement Value

Source: CA DWR/DSOD, EBRPD GIS
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Figure 4-47 EBRPD — CL Tilden Dam Inundation Area
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Table 4-56 CL Tilden Dam Inundation Areas and Affected Park District Lands and Acres

EBRPD/ Park

Lands

Dam Inundation
Area

Total Park Lands

(in Acres)

Affected Park Lands

(in Acres)

Percent Park Lands
Area Affected

Tilden C L Tilden Park 1,468 30 2.07%
Tilden (Nature Area) | C L Tilden Park 1,419 33 2.32%
Wildcat Canyon C L Tilden Park 4,760 55 1.15%
Wildcat Creek Trail C L Tilden Park 6 1 8.80%

Source: CA DWR/DSOD, EBRPD GIS

Table 4-57 CL Tilden Dam Inundation Areas and Affected Park District Assets and
Replacement Values

EBRPD / Park Lands

Tilden C L Tilden Park 12
Source: CA DWR/DSOD, EBRPD GIS

Dam Inundation Area Asset Count

Replacement Value

$5,033,143

There are four dams outside Alameda and Contra Costa counties that could affect the EBRPD. Table 4-58
shows the number of Park District lands that intersect these outside the County dam inundation areas, as
well as the number of acres affected. These dams and the affected Park District assets and associated
replacement values that lie in the inundation areas are shown on Table 4-59.

Table 4-58 EBRPD — Dam Inundation Areas from Extremely High Hazard Dams Outside
the County and Affected Park District Lands and Acres

EBRPD/ Park Dam Inundation Total Park Lands Affected Park Lands Percent Park Lands
Lands Area (in Acres) (in Acres) Area Affected
Antioch/Oakley Mammoth Pool 9 0 0.00%
Shoreline

Antioch/Oakley Shaver Lake 26 0 0.00%
Shoreline

Antioch/Oakley Vermilion Valley 26 0 0.00%
Shoreline

Big Break Shoreline Huntington Lake 1 26,517 1,314 4.96%
Big Break Shoreline Mammoth Pool 26,517 1,328 5.01%
Big Break Shoreline Marsh Creek 26,517 7 0.03%
Big Break Shoreline Shaver Lake 26,517 1,330 5.02%
Big Break Shoreline | Vermilion Valley 26,517 1,365 5.15%

Source: CA DWR/DSOD, EBRPD GIS
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Table 4-59 EBRPD — Dam Inundation Areas from Extremely High Hazard Dams Outside
the County and Affected Park District Assets and Replacement Values

Outside of EBRPD / Park
Lands

‘ Dam Inundation Area

Asset Count

Replacement Value

Mammoth Pool 1 $1,027,411
Antioch/Oakley Shaver Lake 1 $1,027,411

Vermilion Valley 1 $1,027,411

Huntington Lake 1 2 $882,723

Mammoth Pool 2 $882,723
Big Break

Shaver Lake 2 $882,723

Vermilion Valley 2 $882,723

Source: CA DWR/DSOD, EBRPD GIS

In addition to the summary tables above, the following is a list of park lands that lie in the following dam
inundation areas. More detail on specific park lands and assets in these dam inundation areas can be found
in Appendix F.

» Extremely High Hazard Dam Inundation Areas

v Alameda Creek Trail v Antioch/Oakley Shoreline
v Anthony Chabot v" Big Break Shoreline
v Ardenwood Historic Farm v" Briones to Las Trampas Trail
v Brushy Peak v" Castle Rock
v' Camp Arroyo v Contra Costa Canal Trail
v" Coyote Hills v Contra Loma
v Del Valle v Delta Access
v" Del Valle to Shadow Cliffs Trail v" Diablo Foothills
v Don Castro v" TIron Horse Trail
v Hayward Shoreline v Kennedy Grove
v" Lake Chabot v" Lafayette to Moraga Trail
v" Martin Luther King Jr. Shoreline v" North Richmond Shoreline
v McLaughlin Eastshore v Point Pinole Shoreline
v" Niles Canyon Trail v" San Pablo Bay Shoreline
v" Oyster Bay Shoreline v Sobrante Ridge
v" Pleasanton Ridge v Tilden
v" Quarry Lakes v" Tilden (Nature Area)
v SF Bay Trail (MLK to MESP) v Vasco Hills
v" Shadow Cliffs v' Waterbird
v Sunol v Wildcat Canyon
v Vargas Plateau v" Wildcat Creek Trail
» High Hazard Dam Inundation Areas
v" Diablo Foothills / Castle Rock
v Contra Costa Trails
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v" East County Trails

Critical Facilities at Risk

EBRPD critical facilities are a subset of the total facilities (or assets) of the Park District as discussed in
Section 4.2.4 above. Using the critical facility definition and GIS mapping of Park District assets, CA
DWR dam inundation areas were overlayed on the critical facility layer. Those critical facilities that fall
within the CA DWR dam inundation areas are detailed in Table 4-60 and Table 4-61 below. More
information on critical facilities can be found in Appendix G and H.

Table 4-60 EBRPD — Critical Facilities in Extremely High Hazard Dam Inundation Areas

Dam Name/County Park Lands

Briones Dam

Asset Type

Asset Count

Contra Costa County Tilden

Building

Contra Costa County Kennedy Grove Building 1
Kennedy Grove Total 1
Point Pinole Roadways: Vehicular 4
Bridges
Point Pinole Total 4

C L Tilden Park Dam

Pedestrian Paving

Sanitary Sewer

Tilden Total

Chabot Dam
Alameda County Martin Luther King, Jr.

Piers & Docks

- e N =S

Del Valle Dam

Martin Luther King, Jr. Total

Alameda County Alameda County Trails Pedestrian Paving 1
Alameda County Trails Total 1
Camp Arroyo Building 6

Water Supply 1
Camp Arroyo Total 7
Shadow Cliffs Building 4
Pedestrian Paving 1
Water Supply 3
Shadow Cliffs Total 8
Temescal Pedestrian Paving 2
Temescal Total 2
Alameda County Total 18

East Bay Regional Park District
Local Hazard Mitigation Plan Update
December 2022

4-161




Dam Name/County

James H Turner Dam

Alameda County

Contra Costa County

New Calaveras

Alameda County Trails

Alameda County

Alameda County

Park Lands

Asset Type

Asset Count

Alameda County Trails Building 3
Alameda County Trails Total 3
Ardenwood Building 1
Ardenwood Total 1
Coyote Hills Sanitary Sewer 1

Water Supply 4
Coyote Hills Total 5
Quarry Lakes Building 1
Quarry Lakes Total 1
Alameda County Total 10
East County Trails Pedestrian Paving 4
East County Trails Total 4
Contra Costa County Total 4

Building 1
Alameda County Trails Total 1
Ardenwood Building 5
Ardenwood Total 5
Coyote Hills Building 2
Sanitary Sewer 2
Water Supply 4
Coyote Hills Total 8
Sunol / Ohlone Wilderness | Building 4
Pedestrian Paving 1
Sunol / Ohlone Wilderness Total 5
Alameda County Total 19
Lake Chabot Building 6
Pedestrian Paving 24
Sanitary Sewer 2
Water Supply 1
Lake Chabot Total 33
Martin Luther King, Jr. Building 2
Pedestrian Paving 5
Piers & Docks 3
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Dam Name/County Park Lands Asset Type Asset Count

Martin Luther King, Jr. Total 10
Alameda County Total 43

San Pablo

Contra Costa County Kennedy Grove Building 1
Kennedy Grove Total 1
Point Pinole Roadways: Vehicular 3

Bridges

Point Pinole Total 3
Contra Costa County Total 4

Shaver Lake

Contra Costa County Antioch/Oakley Piers & Docks 1
Antioch/Oakley Total 1
Big Break | Piers & Docks 1
Big Break Total 1
Delta Access | Piers & Docks 1
Delta Access Total 1
Contra Costa County Total 3

Vermillion Valley

Contra Costa County Antioch/Oakley Piers & Docks 1
Antioch/Oakley Total 1
Big Break | Piers & Docks 1
Big Break Total 1
Delta Access | Piers & Docks 1
Delta Access Total 1
Contra Costa County Total 3

Source: CAL DSOD, EBRPD GIS

Table 4-61 EBRPD — Critical Facilities in High Hazard Dam Inundation Areas

Dam Name/County Park Lands Asset Type Asset Count

Pine Creek Dam

Contra Costa County Diablo Foothills / Castle Building
Rock

Pedestrian Paving

Water Supply
Diablo Foothills / Castle Rock Total

N S| = LW

Contra Costa County Total

Contra Costa County East County Trails Pedestrian Paving 1
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Dam Name/County Park Lands Asset Type Asset Count

East County Trails Total 1

Contra Costa County Total 1
Source: CAL DSOD, EBRPD GIS

Overall EBRPD (Community) Impact

Dam failure floods and their impacts vary by location and severity of any given dam breach event and will
likely only affect certain areas of the Park District and the area it serves. Based on the risk assessment, it
is evident that a dam failure flood could have potentially devastating economic impacts to certain areas of
the Park District. Impacts that are not quantified, but can be anticipated in future dam failure events,
include:

Injury and loss of life

Damage to EBRPD Park Lands and Assets

Disruption in EBRPD Operations

Disruption of and damage to Park District critical infrastructure and services

Health hazards associated with mold and mildew, contamination of drinking water, etc.

Damage to roads/bridges resulting in loss of mobility inside the Park District

Significant economic impact (jobs, sales, property values, tax revenue) to the Park District and
communities it serves

YVVVYVYY

Future Development

Future development in the Park District, as discussed above in Section 4.2.6, is occurring in multiple parks
as a result of the Measure WW funding. This includes both new acquisitions and additional build outs of
current Park District lands. Future development in the Park District will take dam failure (and the flooding
it can cause) into account. The Park District will build any new facilities to current building codes
(including floodplain ordinances) of the applicable jurisdiction. However, given the limited potential of a
total dam failure and the large area that a dam failure would affect, development in the dam inundation area
will continue to occur.

4.3.8. Drought and Water Shortage
Hazard Profile

This hazard profile contains multiple sections that detail how this hazard can affect the EBRPD. These
sections include a hazard/problem description; description of location and extent; past occurrences of this
hazard; and how climate change can affect this hazard.

Hazard/Problem Description
Drought

Drought is a gradual phenomenon. Although droughts are sometimes characterized as emergencies, they
differ from typical emergency events. Most natural disasters, such as floods or forest fires, occur relatively
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rapidly and afford little time for preparing for disaster response. Droughts occur slowly, over a multi-year
period, and it is often not obvious or easy to quantify when a drought begins and ends.

Drought is a complex issue involving (see Figure 4-48) many factors—it occurs when a normal amount of
precipitation and snow is not available to satisfy an area’s usual water-consuming activities. Drought can
often be defined regionally based on its effects:

>
>

Meteorological drought is usually defined by a period of below average water supply.

Agricultural drought occurs when there is an inadequate water supply to meet the needs of the state’s
crops and other agricultural operations such as livestock.

Hydrological drought is defined as deficiencies in surface and subsurface water supplies. It is
generally measured as streamflow, snowpack, and as lake, reservoir, and groundwater levels.
Socioeconomic drought occurs when a drought impacts health, well-being, and quality of life, or when
a drought starts to have an adverse economic impact on a region.

Figure 4-48 Causes and Impact of Drought
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Source: National Drought Mitigation Center (NDMC)
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Location and Extent of Drought

Drought is a regional phenomenon that affects the entire Park District. Drought in the United States is
monitored by the National Integrated Drought Information System (NIDIS). A major component of this
portal is the U.S. Drought Monitor. The Drought Monitor concept was developed jointly by the NOAA’s
Climate Prediction Center, the NDMC, and the USDA’s Joint Agricultural Weather Facility in the late
1990s as a process that synthesizes multiple indices, outlooks and local impacts, into an assessment that
best represents current drought conditions. The final outcome of each Drought Monitor is a consensus of
federal, state, and academic scientists who are intimately familiar with the conditions in their respective
regions. A snapshot of the current 2022 drought conditions in Ca