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SECTION 1: INTRODUCTION
The Oro Loma Sanitary District (District) has prepared the 2022 Local Hazard Mitigation Plan
(LHMP) to assess the natural and human-caused risks to the District to reduce the potential impact
of these hazards by creating mitigation strategies. The 2022 LHMP represents the District’s
commitment to create a safer and more resilient community by taking actions to reduce risk and
by committing resources to lessen the effects of hazards on the customers and property of the
District.
This plan complies with the Federal Disaster Mitigation Act (2000), Federal Register 44 CFR Parts
201 and 206, which modified the Robert T. Stafford Disaster Relief and Emergency Assistance
Act by adding a new section, 322 - Mitigation Planning. As of November 1, 2004, this law requires
local governments to develop and submit hazard mitigation plans as a condition of receiving
Hazard Mitigation Grant Program (HMGP) and other mitigation project grants. The General
Manager’s Office and the Operations Department have coordinated the preparation of the LHMP
in cooperation with the District’s departments, community stakeholders, partner agencies, and
members of the public.
This introduction to the LHMP provides a brief description of hazard mitigation planning, local
mitigation plan requirements, and an outline of the 2022 LHMP. There is also an overview of Federal
Emergency Management Agency (FEMA) programs and grants related to hazard mitigation.

1.1 Hazard Mitigation Planning
Hazard mitigation is any sustained action taken to reduce or eliminate the long-term risk to human
life and property from hazards. In general, hazard mitigation is work done to minimize the impact
of a hazard event before it occurs, intending to reduce losses from future disasters. 44 CFR §
201.1(b) states that the purpose of mitigation planning is for local governments to identify the
hazards that impact them, to identify actions and activities to reduce losses from those hazards,
and to establish a coordinated process to implement the plan, taking advantage of a wide range
of resources. For the District, hazard mitigation planning is a process in which the District will:
 Identify and profile hazards that affect the service area
 Analyze the District facilities and equipment at risk from those hazards
 Develop a mitigation strategy and actions to lessen or reduce the impact of the profiled
hazards
 Implement the strategy and actions that may involve planning, policy changes, programs,
projects, and other activities
The District’s implementation of mitigation actions, which includes short-term or long-term
strategies, is the planning process's primary objective. This type of planning will supplement the
District’s comprehensive planning and emergency management programs.

1.2 Local Mitigation Planning Requirements
Hazard mitigation planning is governed by the Stafford Act, as amended by the Disaster Mitigation
Act of 2000 (DMA 2000), and by federal regulations implementing the Stafford Act. DMA 2000
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revised the Stafford Act to require state, local, and tribal governments to develop and submit to
FEMA a mitigation plan that outlines processes for identifying the natural hazards, risks, and
vulnerabilities of the jurisdiction. Plan approval by FEMA is a prerequisite to receiving federal
hazard mitigation grant funds.1
To implement the mitigation planning requirements of the Stafford Act, FEMA promulgated 44
CFR Part 201, the federal regulations governing the planning process, plan content, and the
process for obtaining approval of the plan from FEMA. The planning requirements set forth in the
CFR are identified throughout this plan mirroring the order of the FEMA Regulation Checklist in
the Local Mitigation Plan Review Tool.
Federal law and the State of California’s requirements for hazard mitigation plans require
coverage of only natural hazards. The District’s Contingency Plan includes technological and
human-caused hazards as well as natural hazards. The planning team decided to cover both
natural and technological/human-caused hazards for the LHMP, including a description and
analysis of each hazard.
FEMA has produced a Local Mitigation Plan Review Tool, which has been tailored by Region IX
as an appendix to the Local Mitigation Planning Handbook (2013), to demonstrate how the
mitigation plan meets the regulation in 44 CFR § 201.6, and offers State and FEMA Mitigation
Planners an opportunity to provide feedback to the jurisdiction. The Plan Review Tool has a
regulation checklist that provides a summary of FEMA’s evaluation of whether the plan has
addressed all requirements. Local planners can also use the checklist prior to submitting the plan
for approval to ensure they have addressed all the requirements. The Local Mitigation Plan
Review Tool Regulation Checklist is provided in Appendix A of this document.

1 42 U.S. Code § 5165(a) https://www.law.cornell.edu/uscode/text/42/5165
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1.3 Hazard Mitigation Plan Description
The 2022 LHMP consists of the sections and appendices described below:

Table 1-1: Plan Sections, Appendices, and Descriptions
Section 1:
Plan Introduction
Section 2:
Planning Process

Section 3: Planning
Area Description
Section 4: Capability
Assessment and
Hazard Identification

Section 1 includes an introduction to hazard mitigation planning,
lists the LHMP planning requirements, provides a description of
the plan, and discusses grants related to hazard mitigation.
Section 2 describes the planning process for the 2022 LHMP,
including an overview of how the LHMP was prepared,
identification of the LHMP planning team, involvement of outside
agencies and communities, the inclusion of related plans, reports,
and information, and stakeholder and public outreach activities.
Section 3 includes a description of the natural and built states of
the District, including climate, geography, demographics, and
economic conditions.
Section 4 identifies and evaluates the resources available for
hazard mitigation within the District.

Section 8: Plan
Maintenance
Procedures

Section 5 provides a list of the hazards identified in the 2022
LHMP, a profile of each hazard and hazard summary, and a risk
assessment of the planning area.
Section 6 involves evaluating vulnerable assets, describing
potential impacts, and estimating losses for each hazard. The
intention of a risk assessment is to help the community
understand the greatest risks facing the District.
Section 7 identifies and evaluates the current, ongoing, and
completed mitigation projects and programs in the District and lists
mitigation strategies for reducing potential losses.
Section 8 describes procedures for updating the LHMP to keep it
current and for continued public engagement in the planning
process.

Section 9: Adoption
Resolution

Section 9 includes documentation of Cal OES and FEMA
processes and adoption of the LHMP by the District’s Board.

Section 5: Hazard
Identification
Section 6: Risk
Assessment
Section 7: Mitigation
Strategy

Appendix A

Appendix B

Appendix C

Appendix A contains the FEMA Local Mitigation Plan Review Tool,
which documents the District’s compliance with the local hazard
mitigation plan requirements of 44 CFR Part 201.
Appendix B contains documentation of the planning process for
the planning team, including invitations, attendee lists, meetings
minutes, presentations, emails, etc.
Appendix C contains documentation of the planning process,
including surveys, social media outreach and opportunity for
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comment for the stakeholders and public, and other
stakeholder/public outreach efforts.
Appendix D

Appendix E

Appendix D contains the mitigation action prioritization using the
Social, Technical, Administrative, Political, Legal, Economic,
Environmental (STAPLEE) method.
Appendix E lists acronyms and abbreviations used in the 2022
LHMP.

1.4 Grant Programs with Mitigation Plan Requirements
Currently, five FEMA grant programs provide funding to local entities that have a FEMA-approved
local mitigation plan meeting federal hazard mitigation plan requirements. Two of the grant
programs are authorized under the Stafford Act. The remaining three programs are authorized
under the National Flood Insurance Act and the Bunning-Bereuter-Blumenauer Flood Insurance
Reform Act.

1.4.1 Stafford Act Grant Programs
FEMA funding is provided to state, local, and tribal governments that have an approved Hazard
Mitigation Plan through the following programs.
Hazard Mitigation Grant Program (HMGP)
The HMGP provides grants to implement long-term hazard mitigation measures after declaration
of a major disaster. The purpose of the HMGP is to reduce the loss of life and property due to
natural disasters and to enable mitigation measures to be implemented during the immediate
recovery from a disaster. To qualify for HMGP funding, projects must provide a long-term solution
to a problem, and the project’s potential savings must exceed the cost of implementing the project.
HMGP funds may be used to protect either public or private property or to purchase property that
has been subjected to, or is in danger of, repetitive damage. The amount of funding available for
the HMGP under a particular disaster declaration is limited. Under the program, the federal
government may provide a state or tribe with up to 20 percent of the total disaster grants awarded
by FEMA and may provide up to 75 percent of the cost of projects approved under the program.
Building Resilient Infrastructure and Communities (BRIC)
The new BRIC grant program is for pre-disaster mitigation activities and replaces FEMA’s existing
Pre-Disaster Mitigation program. The BRIC priorities are to:
 Incentivize public infrastructure projects
 Incentivize projects that mitigate risk to one or more lifelines
 Incentivize projects that incorporate nature-based solutions
 Incentivize the adoptions and enforcement of modern building codes
BRIC will support states, local communities, tribes, and territories as they undertake hazard
mitigation projects, reducing the risks they face from disasters and natural hazards. The BRIC
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program guiding principles are supporting communities through capability and capacity-building,
encouraging and enabling innovation, promoting partnerships, enabling large projects,
maintaining flexibility, and providing consistency. The federal government provides up to 75
percent of the cost of projects approved under the program.

1.4.2 National Flood Insurance Act Grant Programs
Flood Mitigation Assistance Grant Program
The goal of the Flood Mitigation Assistance (FMA) Grant Program is to reduce or eliminate flood
insurance claims under the National Flood Insurance Program (NFIP). This program emphasizes
mitigating repetitive loss (RL) properties. The primary source of funding for the FMA program is
the National Flood Insurance Fund. Grant funding is available for planning, project, and technical
assistance. Project grants are awarded to local entities to apply mitigation measures to reduce
flood losses to properties insured under the NFIP. In FY 2020, FMA funding totaled $160 million.
The cost-share for this grant is 75 percent federal and 25 percent nonfederal. However, a costshare of 90 percent federal and 10 percent nonfederal is available in certain situations to mitigate
severe repetitive loss (SRL) properties.
Repetitive Flood Claims Program
The Repetitive Flood Claims (RFC) Program provides funding to reduce or eliminate the long-term
risk of flood damage to residential and non-residential structures insured under the NFIP.
Structures considered for mitigation must have had one or more claim payments for flood
damages. All RFC grants are eligible for up to 100 percent federal assistance.
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SECTION 2: PLANNING PROCESS
The requirements for documentation of the LHMP planning process are described below. This
section summarizes the planning area’s hazard mitigation planning efforts in 2021. In addition,
the section describes public and stakeholder outreach efforts as part of the LHMP planning
process. The section also summarizes the review and incorporation of existing plans, studies,
and reports used to develop the LHMP. Documentation of the 2022 LHMP planning process for
the Hazard Mitigation Planning Team is provided in Appendix B, and documentation of the
process for the public and stakeholders is found in Appendix C. These appendices document
the planning meetings and outreach, and include meeting agendas, presentation, sign-in sheet,
minutes, social media materials and other documentation used to conduct the planning process.
FEMA REGULATION CHECKLIST: PLANNING PROCESS
Documentation of the Planning Process
44 CFR § 201.6(c)(1): The plan shall include documentation of the planning process used to
develop the plan, including how it was prepared, who was involved in the process, and how the
public was involved.
Elements
A1. Does the Plan document the planning process, including how it was prepared and who was
involved in the process for each jurisdiction? 44 CFR § 201.6(c)(1).
A2. Does the Plan document an opportunity for neighboring communities, local and regional agencies
involved in hazard mitigation activities, agencies that have the authority to regulate development as
well as other interests to be involved in the planning process? 44 CFR 201.6(b)(2)
A3. Does the Plan document how the public was involved in the planning process during the drafting
stage?
44 CFR 201.6(b)(1) and 201.6(c)(1)
A4. Does the Plan document the review and incorporation of existing plans, studies, reports, and
technical information? 44 CFR 201.6(b)(3)
Source: FEMA, Local Mitigation Planning Handbook Review Tool, March 2013.

The planning process began with the District establishing the planning area and emailing
stakeholders within the planning area to invite them to participate in the process. The District also
posted a notice on its website announcing the planning process that contained a mechanism to
provide input and feedback. In addition, the District identified the financial and technical resources
required to update the LHMP. Once all the District’s financial and technical resources were
identified, the District established the planning team and created a schedule for the process.

2.1 Plan History
The 2022 LHMP is a new plan. It addresses and consolidates hazards analyzed in the Alameda
County LHMP. Although not required, it adds man-made hazards such as climate change and
cyber-attack.

2.2 Plan Purpose and Authority
The purpose of the Plan is to identify natural and technological/human-caused hazards that
impact the District, to assess the vulnerability and risk posed by those hazards to District-wide
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human and structural assets, to develop strategies for mitigation of those identified hazards, to
present future maintenance procedures for the plan, and to document the planning process. The
Plan is prepared in compliance with DMA 2000 requirements and represents an updated LHMP.
The requirements for adopting this LHMP by all local governing bodies, as set forth in the Stafford
Act and as amended by DMA 2000 and its implementing regulations, are described below. The
local planning requirements are documented throughout the LHMP and in Appendix A, FEMA
Local Mitigation Plan Review Tool. This Plan Review Tool is documented in the governing body
meeting resolution documented in Section 8.
FEMA REGULATION CHECKLIST: PLAN ADOPTION
Adoption by the Local Governing Body
44 CFR § 201.6(c)(5): The local hazard mitigation plan shall include “[d]ocumentation that the plan has
been formally adopted by the governing body of the jurisdiction requesting approval of the plan (e.g., City
Council, County Commissioner, Tribal Council).”
Element
E1. Does the Plan include documentation that the plan has been formally adopted by the governing body
of the jurisdiction requesting approval?
Source: FEMA, Local Mitigation Plan Review Tool, March 2013.

Funding for the development of the Plan was provided by the District’s 2021 Operations Budget.
Navigating Preparedness Associates was retained by the District to provide consulting services
in guiding the planning process and Plan development.

2.3 Planning Process Description
In August 2021, the planning process for the 2021 LHMP began. Select staff from various
departments in the District and other stakeholders were invited to join the Hazard Mitigation
Planning Team to develop the 2021 LHMP. Representatives from the Cities of Hayward and San
Leandro, Alameda County and East Bay Regional Parks participated in Planning Team meetings.
Documentation is located in Appendices B and C.

2.4 Planning Team
The District invited a number of stakeholder organization to participate on the LHMP planning
team. They are listed in Table 2-1 below. An initial invitation to support the planning team was
provided by email on August 30, 2021. A copy of the email is in Appendix B.
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Table 2-1: LHMP Planning Team
Name

Alex Ameri
Jason Warner
Erik Pearson
Matt Graul
Jackie Zipkin
Debbie Pollart
Justin Jensen
Matthew Reed
Moses Tang
Hank Ackerman
Heather Cartwright
Lee Rosenberg

Agency

Key Role

Stakeholder
Public Works Director, City of Hayward
Agency Rep
Planning Team
General Manager, Oro Loma Sanitary District
lead
Stakeholder
Senior Planner, City of Hayward
Agency Rep
Director of Sustainability, East Bay Regional
Stakeholder
Park District
Agency Rep
General Manager, East Bay Dischargers
Stakeholder
Authority
Agency Rep
Stakeholder
Public Works Director, City of San Leandro
Agency Rep
Wastewater Treatment Plant Manager, City of Stakeholder
San Leandro
Agency Rep
Stakeholder
Capital Programs Manager, Alameda County
Agency Rep
Senior Project Manager, Alameda County
Stakeholder
Public Works
Agency Rep
Stakeholder
Director of Alameda County Flood Control
Agency Rep
Assistant Chief of Staff, Office of Wilma
Stakeholder
Chan, Alameda County Supervisor
Agency Rep
Managing Director, Navigating Preparedness
Lead LHMP writer
Assoc.

2.4.1 Planning Team Activities
Three meetings were held with the planning team. Representatives from the District held the
responsibility of chairing the planning team. The District project manager reviewed all documents
and sent out meeting notices. Appendix B documents the LHMP planning activities.

Table 2-2: Planning Activities
Date

9/2/2021

10/24/2021

Activity

Purpose

LHMP Project Kickoff Meeting
/Team Meeting #1

Introduce core Planning Team members,
review the project management plan, align
expectations. Describe the regulatory issues
of LHMP, the value of them, and the LHMP
planning process. Distribute data collection
forms.

LHMP Planning Team
Meeting #2

Review potential hazards and select those
that pose risks. Use CPRI. Review status of
2008 mitigation activities and update status.
Review data-collection-sheet inputs; begin to
develop potential mitigation activities.
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Request information for hazard analysis and
potential losses
11/3/2021

LHMP Planning Team
Meeting #3

Review risk assessment and potential losses.
Develop draft mitigation goals and actions.
Draft mitigation action plan activities.

2.4.2 Other Jurisdictions Agency/Organizational Participation
External organizations participated in Planning Team meetings. They were invited by an MS
Outlook invitation to the meetings. Appendix B, Planning Process, documents their engagement.
Table 2-3 lists the organizations and attendees:

Table 2-3: Organization Participation
Name

Organization

Matt Graul

Director of Sustainability, East Bay Regional Park District

Erik Pearson

Senior Planner, City of Hayward

Debbie Pollart

Public Works Director, City of San Leandro

Hank Ackerman

Director of Alameda County Flood Control

Jackie Zipkin

General Manager, East Bay Dischargers Authority

Justin Jensen

Wastewater Treatment Plant Manager, City of San Leandro

Matthew Reed

Capital Programs Manager, Alameda County

Moses Tang

Senior Project Manager, Alameda County Public Works

Copies of the draft LHMP were provided to stakeholders in the service area for their review.
Comments received from these partners are incorporated in the final draft of the LHMP and are
documented in Appendix C.

2.5 Community Engagement
Once the planning process commenced, the District provided public notification through its
website and Facebook and Twitter accounts. Additionally, the District conducted an online survey
to solicit input on the hazards that the service area faces and the types of mitigation activities the
District should undertake. The draft LHMP was placed on the District website for public review
and comment. Finally, notification of the draft LHMP review and adoption by the District Board
was advertised as required by the Brown Act.
The public survey input from the 13 responders was used to select hazards and rank their effects.
Drought and earthquakes were ranked as the two top hazards. This input was also used to inform
the Calculated Priority Risk Index (CPRI) in Table 5-4. Finally, survey input was used to select
mitigation actions. Input from publicly posting the draft LHMP was used to refine the Plan and to
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prepare it for submission for review. Appendix C contains a full description of the process for,
and documentation of, community outreach efforts and public participation.
On September 20, 2021, the District posted a link to the draft LHMP on its website and invited
public review and comment. Appendix C contains screenshots of the website. The District also
invited service area cities and other stakeholders to review the LHMP. Appendix C contains the
invitation and feedback received. There were no comments or recommendations for revisions to
the draft LHMP received from the public or neighboring jurisdictions.

2.6 Incorporation into Other Planning Mechanisms
The LHMP planning process provided the District with an opportunity to review and expand on
policies contained in its capital improvement plan (CIP) and other plans. The District views the
CIP and the hazard mitigation plan as complementary documents that work together to reduce
risk exposure to the residents of its service area. Many of the ongoing recommendations identified
in the LHMP are programs or projects that are in the CIP.
The District will incorporate hazard mitigation identification and risk assessment, and plan
recommendations and mitigation actions contained in the LHMP into the following documents:
 District’s Contingency Plan - Contains a list of hazards. The LHMP provides a similar,
more detailed description of these hazards. Updates to the LHMP can inform revisions to
the Contingency Plan. Hazards in both plans should be corroborated.
 District’s 10-Year Strategic Plan (updated in 2021)) - Provides guidance for strategic
direction for District goals and operations.
 District’s 10-Year Capital Plan - Provides a roadmap of planned facility improvement and
maintenance
 Hayward Area Shoreline Master Adoption Plan - Builds upon existing planning efforts to
coalesce around a shared vision to plan for, mitigate against, and adapt to sea level rise
on the East San Francisco Bay.
Incorporating action items and processes from the 2022 LHMP into various planning documents
will be completed as other plans are updated, and new plans are developed. These efforts may
coincide with the Plan Maintenance activities listed in Section 8. Additional action items may be
implemented by creating new public educational programs, continued interagency coordination,
and public input and participation.

2.7 Review of Existing Plans, Reports, Technical Documents, and Data
In updating the LHMP, the planning team used a large number of resource documents and
references. Table 2-4 contains a comprehensive list of guidance and tools incorporated to create
the current Plan.
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Table 2-4: Resource Documents and References Reviewed
And Incorporated in the Plan
Referenced Document or
Technical Source
District’s 10-Year Strategic Plan
(planned for 2023)
10-Year Capital Plan
Hayward Area Shoreline
Adoption Master Plan

Resource Type

Description of Reference and Its Use

Technical and
Planning
Resource
Technical and
Planning
Resource
Technical and
Planning
Resource

Provides guidance for strategic direction
for District goals and operations.
Provides a roadmap of planned facility
improvements and maintenance.

California Climate Change
Center (2006). Our Changing
Climate: Assessing the Risks to
California. A Summary Report
from the California Climate
Change Center
http://meteora.ucsd.edu/cap/pdffil
es/CA_climate_Scenarios.pdf
California Climate Change
Center (2012). Our Changing
Climate 2012: Vulnerability &
Adaptation to the Increasing
Risks from Climate Change in
California. A Summary Report on
the Third Assessment from the
California Climate Change
Center
http://www.energy.ca.gov/2012pu
blications/CEC-500-2012007/CEC-500-2012-007.pdf
California Governor’s Office of
Emergency Services
http://myhazards.caloes.ca.gov/

Technical and
Planning
Resource

Builds upon existing planning efforts to
coalesce around a shared vision to plan
for, mitigate against, and adapt to sea
level rise along the Hayward Shoreline
Describes monitoring, analysis,
and modeling of climate as well as
efforts designed to reduce emissions.

Technical and
Planning
Resource

Describes monitoring, analysis, and
modeling of climate as well as efforts
designed to reduce emissions.

Technical and
Planning
Resource

Provides a tool for the general public to
discover hazards in their area
(earthquake, flood, fire, and tsunami)
and learn steps to reduce personal risk.

California Department of
Conservation
https://www.conservation.ca.gov/
cgs/geohazards

Technical and
Planning
Resource

Identifies significant geologic hazards
that exist, or are likely to exist, so that
informed land use and emergency
response planning decisions can be
made.
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Table 2-4: Resource Documents and References Reviewed
And Incorporated in the Plan
Referenced Document or
Technical Source

Resource Type

Description of Reference and Its Use

Federal Emergency Management
Agency

Technical and
Planning
Resource

HAZUS-MH

Technical
Resource
Technical
Resource

Resource for LHMP guidance (How-To
series), floodplain and flood-related
NFIP data (mapping, repetitive loss,
NFIP statistics), and historic hazard
incidents. Used in the risk assessment
and mitigation strategy.
Base data sets within the program were
used in the vulnerability analysis.
Online resource for weather-related
data and historic hazard event data.
Used in the risk assessment.

National Centers for
Environmental Information
https://www.ncdc.noaa.gov/dataaccess
National Integrated Drought
Information System (2019)
https://www.drought.gov/drought/
National Inventory of Dams
(2018)
https://www.fema.gov/2018national-inventory-dams
National Weather Service
https://www.weather.gov/
United States Geological Survey
(2018). Earthquake Hazards
Program.
https://earthquake.usgs.gov/haza
rds/hazmaps/conterminous/
Western Regional Climate Center
https://wrcc.dri.edu/

Technical
Resource
Technical
Resource
Technical
Resource
Technical Data

Website Data

Source for drought-related projections
and conditions. Used in the risk
assessment.
Database used in the dam failure
hazard profiling. Used in the risk
assessment.
Source for hazard information, data
sets, and historical event records. Used
in the risk assessment.
Source for geological hazard data and
incident data. Used in the risk
assessment.
Online resource for climate data used in
climate discussion.
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SECTION 3: PLANNING AREA DESCRIPTION
The District serves approximately 47,103 customers within the service area, comprised of 45,910
residential (97.3%); 1,190 commercial and light industrial (2.69%); and 3 significant industrial
users (0.01%). Treatment services are also provided to approximately 21,400 customers from
Castro Valley and the Cities of San Leandro and Hayward. Altogether, the District services are
provided to nearly 180,000 people.
 Approximately 273 miles of sewer lines are located in and maintained by the District. The
system is made of 6-inch to 78-inch pipes. The majority of the pipe is constructed of
vitrified clay. Other pipe materials include concrete, PVC, fiberglass, and High Density
Polyethylene (HDPE).
 The District has 14 sewage lift stations which pump sewage flow through the lines to the
treatment plant.

Sewage Treatment and Disposal
The District’s treatment plant is jointly owned by Oro Loma Sanitary District (75%) and Castro
Valley Sanitary District (25%). It has a permitted capacity of 20 million gallons per day and treats
an average dry weather flow of 12.4 million gallons per day.
The District treats the wastewater to advanced, secondary level through physical, biological, and
chemical processes. The treated water, called effluent, is safely disposed of through a collectivelyowned discharge pipe into the deep waters of San Francisco Bay. The plant produces
approximately 10 dry tons of biosolids per day. These biosolids are disposed of annually and are
land applied to supplement agricultural soils.

Solid Waste Activities
The District oversees scheduled refuse collection services provided by a private collection
company (Waste Management) for more than 47,000 residential and commercial customers. The
District provides residential recycling and green waste programs for the entire District, which
includes the unincorporated areas of Alameda County and 40% of the City of San Leandro.

3.1 Location
The District’s service area is located about 13 miles south of Oakland and 30 miles north of San
Jose on the eastern shore of the San Francisco Bay. The District encompasses 13 square miles,
serving the communities of unincorporated Alameda County, including San Lorenzo, Ashland,
Cherryland, Fairview, and portions of Castro Valley, and designated areas of the Cities of
Hayward and San Leandro. Figure 3.1 depicts the service area.
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1.
Figure 3.1: The District’s Service Area

3.2 Geology
Most of the District’s service area is located within the United States Geological Survey’s (USGS)
San Leandro and Hayward Quadrangle 7.5-minute topographic map areas. The area is typified
by low topographic relief, with gentle slopes to the southwest in the direction of San Francisco
Bay. By contrast, the San Leandro Hills that lie directly to the northeast have more pronounced
topographic relief, with elevations that locally approach 1,000 feet above mean sea level.
The geology in the vicinity of San Leandro has been mapped by a variety of organizations,
including the USGS. Figure 3.2 contains the 2013 geologic map and map database for the
Oakland, California area. It depicts that the shallow geology underlying much of the area consists
of Holocene alluvium with fluvial deposits associated with distributary streams such as San
Leandro and San Lorenzo Creeks. These sediments are frequently composed of medium dense
to dense, gravelly sand or sandy gravel that often grade upward to sandy or silty clay. Close to
the bay shoreline, along the west edge of the service area, the shallow geology is dominated by
artificial fill, and in places, Bay Mud.
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The bedrock geology is best expressed in the hills that flank the east side of the City of San
Leandro (i.e., the area between Interstate Highway 580 and Lake Chabot), that are directly
underlain by highly altered Jurassic metamorphic and plutonic rocks. Some of these rocks include
pillow basalts and keratophyres (a type of silica-rich volcanic rock) that have been mapped as
members of the Coast Range Ophiolite complex, a rock assemblage that is widely believed to
represent oceanic crustal material that was tectonically emplaced along the west margin of the
North American (tectonic) Plate.

Figure 3.2: Service Area Geology

Oro Loma LHMP DRAFT December 2021 | 17
FOR OFFICIAL USE ONLY

The service area is located in a seismically active region. Several major fault systems could
potentially disrupt District operations and or damage District facilities if they rupture. Figure 3.3
shows major faults in the Bay Area along with probability of rupture over the next 30 years.

Figure 3.3: Major Faults in the Bay Area
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3.3 Climate
The District’s service area climate is the Köppen-Geiger climate classification Csb or warm
summer Mediterranean. Csc climates are found along the western coasts of continents, and
except in Europe only extend inland for a small distance.
Summers are warm and winters are cool. The average temperature is 57.1 °F There are a few
days when frost occurs in the winter, and summer month highs seldom reach the triple digits
Fahrenheit. There is much more rainfall in winter than in summer; about 19.5 inches of
precipitation falls annually. Figure 3.4 contains a chart of monthly climate conditions for Alameda
County.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Avg.
Temperature
°C (°F)

8.9 °C
(48) °F

9.9 °C
(49.8) °F

11.4 °C
(52.5) °F

12.7 °C
(54.9) °F

15 °C
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(63.4) °F

18.2 °C
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13.9 °C
(56.9) °F
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(70.9) °F

24.9 °C
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25.7 °C
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25.8 °C
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23 °C
(73.4) °F

17.4 °C
(63.4) °F

13.6 °C
(56.5) °F
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Figure 3.4: Alameda County Climate Data
Source: Climate-Data.org https://en.climate-data.org/north-america/united-states-ofamerica/california/alameda-16014/

3.4 History
Oro Loma Sanitary District was formed on August 7, 1911 and is one of the oldest sanitary
agencies in Alameda County. It was subsequently reorganized under the Sanitary District Act of
1923 of the State Health & Safety Code, which empowers the District to provide sewer, solid
waste, and recycling services as a special district of local government.
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The District has had an active sewer system management program since 1988 and has
experienced very few line stoppages in recent years. Overflows are even less frequent.
Stoppages and overflows have been on a steady decline since 1992 when the District focused its
efforts on aggressive line cleaning, continuous video inspection, and dedicated funding to repair
or replace every line defect which could result in a service interruption.
In Fiscal Year 2019-20, the District had a staff of 44 employees.

3.5 Government
A five-member Board of Directors governs the District. The Board is responsible for promoting
and maintaining proper and efficient management by establishing policies, rules, and regulations
that best serve the needs of the District and the communities it represents. The members are
elected by the constituents residing in the service area to serve a four-year term. The election is
at-large and non-partisan.
District elections are held every two years in November on even-numbered years. Elections are
consolidated with the statewide election. Each Board Member is elected for a four-year term.
Terms are staggered, with two terms expiring in one even-numbered year, and three terms
expiring the following even-numbered year

3.6 Demographics
Because the District serves a number of cities and unincorporated areas of Alameda County,
there are no data sets for District service area demographics. There is information on households
that reside in low-income areas. Figure 3.5 contains a graphic depiction of income-challenged
populations within the District.
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Figure 3.5: Low Income and Disadvantaged Communities
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SECTION 4: CAPABILITIES ASSESSMENT
The federal regulations require local mitigation plans to identify goals for reducing long-term
vulnerabilities to the identified hazards in the planning area (Section 201.6(c)(3)(i)).
FEMA REGULATION CHECKLIST: CAPABILITY ASSESSMENT
44 CFR § 201.6(c)(3): – The plan must include mitigation strategies based on the
jurisdiction's “existing authorities, policies, programs and resources, and its ability to
expand on and improve these existing tools.”
Elements
C1. Does the plan document the jurisdiction’s existing authorities, policies, programs and
resources, and its ability to expand on and improve these existing policies and programs?
44 CFR § 201.6(c)(3).
C2. Does the Plan address the jurisdiction’s participation in the NFIP and continued
compliance with NFIP requirements, as appropriate? 44 CFR § 201.6(c)(3)(ii).
Source: FEMA, Local Mitigation Planning Handbook Review Tool, March 2013.
A hazard mitigation plan’s primary focus is the mitigation strategy. It represents the efforts
selected by the District to reduce or prevent losses resulting from the hazards identified in the risk
assessment. The strategy includes mitigation actions and projects to address the risk and
vulnerabilities discovered in the risk assessment. The mitigation strategy consists of the following
steps:
 Identify and profile hazards and risks within the service area.
 Identify projects and activities that can prevent or mitigate damage and injury to the
population and buildings.
 Develop a mitigation strategy to implement the mitigation actions.
 Develop an action plan to prioritize, implement, and administer the mitigation actions.
 Implement the LHMP mitigation action plan.
A capability assessment was conducted of the District’s authorities, policies, programs, and
resources. From the assessment, goals, and mitigation actions were developed. The planning
team also developed a plan to prioritize, implement, and administer the mitigation actions to
reduce risk to existing buildings and new development. This section also includes information
regarding the District's implementation of and continued participation in the National Flood
Insurance Program (NFIP).

4.1 Existing Authorities, Policies, Programs, and Resources
An assessment of authorities, policies and programs, and resources was conducted to identify
capabilities that reduce vulnerability to hazards. The capabilities include authorities and policies,
such as legal and regulatory resources, fiscal resources, and staff (e.g., technical personnel such
as planners/engineers with knowledge of land development and land management practices,
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engineers trained in construction practices related to building and infrastructure, planners and
engineers with an understanding of natural or human-caused hazards, floodplain managers,
surveyors, personnel with GIS skills, and staff with expertise of the hazards in the planning area).
The planning team also considered ways to expand on and improve these existing policies and
programs to integrate hazard mitigation into the day-to-day activities and programs of the
District. Tables 4-1, 4-2, 4-3, and 4-4 summarize the existing authorities, policies, programs, and
resources to implement mitigation actions and projects.

4.1.1 Planning and Regulatory Capabilities
Planning and regulatory capabilities include local ordinances, policies, and laws to manage
growth and development. Examples include land use plans, capital improvement plans,
transportation plans, emergency preparedness and response plans, building codes, and zoning
ordinances. These capabilities may be used to inform and support mitigation planning or may be
modified as mitigation action. Table 4-1 lists District planning and regulatory capabilities. Under
the Description column is an explanation of the District’s ability to use the LHMP to expand on
and improve these existing policies and programs.
Capabilities and Regulatory – Local ordinances, policies, and laws to manage growth and
development. Examples include land use plans, capital improvement plans, transportation plans,
emergency preparedness and response plans, building codes and zoning ordinances.

Table 4-1: Local Planning and Regulatory Capabilities

Name

Contingency Plan

Description
(Effect on Hazard
Mitigation)
Describes District
hazards and
preparedness/
response actions to
address them.

Hazards
Addressed

All

Version/
Date

2018

Capability Type
(Planning,
Regulatory,
Administrative,
Technical, or
Financial) if
known
Planning

Expansion: The
District EOP
contains a list of
hazards. The
LHMP provides a
similar, more
detailed description
of these hazards.
Updates to the
LHMP can inform
revisions to the
Oro Loma LHMP DRAFT December 2021 | 24
FOR OFFICIAL USE ONLY

District’s 10-Year
Strategic Plan
(Planned for updated
in 2024)

10-Year Capital Plan

Hayward Area
Shoreline Adoption
Master Plan

EOP. Hazards in
both plans should
be corroborated.
Provides guidance
for strategic
direction for District
goals and
operations.
Expansion:
The Strategic Plan
and LHMP should
be reviewed
concurrently to
support including
long range goals
and objectives that
improve facility
resiliency to
hazards.
Provides a
roadmap of
planned facility
improvement and
maintenance.
Expansion:
The CIP and LHMP
should be reviewed
concurrently to
support including
building and
maintenance
activities that
improve facility
resiliency to
hazards.
Builds upon
existing planning
efforts to coalesce
around a shared
vision to plan for,
mitigate
against, and adapt
to sea level rise.

All

2021

Planning

All

November
2021

Planning

Climate change,
Flooding

2019

Planning

Expansion:
The LHMP
mitigation actions
should be
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Membership in
CalWARN Mutual Aid
Association

OLSD Contingency
Plan

correlated with
applicable
mitigation
measures in the
Hayward Area
Shoreline Adoption
Master Plan and
updated to reflect
changes.
The District is a
founding member
and continuous
member of
CalWARN for the
past 16 years.
Expansion: The
LHMP will include
mitigation activities
that support
continued mutual
aid for response
resources. This
includes other
mutual aid
agreements such
as the California
Master Mutual Aid
Agreement and
EMAC.
Plan includes
action plans and
emergency
response
information, bypass
points, emergency
contractors, and
other information
for the District’s 15
sites.

All

2021

Mutual Aid

Overflows,
Flooding,
Earthquake,
and Power
Outage

2021
(Updated
Annually)

Planning/
Technical

Expansion: As the
LHMP is updated,
the hazards
addressed in the
OLSD Contingency
Plan will be
reviewed and
revised to reflect
any changes. The
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LHMP and
Contingency Plan
will be coordinated
to align material.
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4.1.2 Administrative and Technical Capabilities
Administrative and technical capabilities include community (including public and private) staff
and their skills and tools that can be used for mitigation planning and implementation. This
capability includes engineers, planners, emergency managers, GIS analysts, building inspectors,
grant writers, and floodplain managers. Small communities may rely on other government entities
such as counties or special districts for resources. These capabilities may be used when planning
mitigation activities to support project feasibility studies, designs, estimates, and construction.

Table 4-2: Administrative and Technical Capabilities
Technical Capability

Description

Hazards Addressed

Professional
Engineers

Certified District staff including four
registered professional engineers.
District Engineer is a certified Disaster
Inspector.

Dam Failure, Drought,
Earthquake, Flood

Trained Waste-Water
System Maintenance
Technicians

Staff trained to manage waste-water
collection and treatment systems,
notice impending component faults,
and take preventive/ repair actions.
Staff performs emergency bypass
training and portable generator hookup training each year.

Dam Failure, Drought,
Earthquake, Flood

Supervisory Control
and Data Acquisition
and Analysis Systems

Provide automated monitoring and
control of the District wastewater
pumping and treatment system.

All

Emergency
Operations Center

The District has a fully equipped,
dedicated emergency operations
center for rapid response to incidents.

All

California Sanitation
Risk Management
Association

Agency provides risk management
training, audits, and insurance
services. Provides information sharing
between sixty similar agencies in
California.

All
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4.1.3 Financial Capabilities
Financial capabilities include grants, general funds, property sales, income taxes, development
impact fees, or stormwater utility fees. Based on procedures for each resource, these financial
resources may be used to support mitigation activities.

Table 4-3: Financial Resources
Financial Resource

Administrator

Purpose

Hazard Mitigation Grant
Program (HMGP)

FEMA

Provides support for post-disaster
mitigation plans and projects

FEMA

Provides support for pre-disaster
mitigation plans and projects

Building Resilient
Infrastructure and
Communities grant
program (BRIC)
Sewer Service Fees

District/Alameda
County Tax Collector
District/East Bay
Municipal Utilities
District

Commercial Sewer
Service Fees

Provide funding for all District activities
Provides funding for all District activities

4.1.4 Education and Outreach Capabilities
Education and Outreach – Programs in place such as fire safety programs, hazard awareness
campaigns, public information, or communications offices; includes websites and social media
accounts.

Table 4-4: Education and Outreach Resources
Description

Administrative Services
Department (Outreach)

Develops and delivers outreach
and engagement programs that
promote hazard awareness and
calls to action – for proper use of
the sewer and recycling services.
Provides easily accessed
information about the District.
Used for LHMP public outreach
and engagement.
Provides easily accessed
information about the District.
Used for LHMP public outreach
and engagement.

District Web Site
https://oroloma.org/
District Facebook and Twitter
Accounts
 https://www.facebook.com/OroL
omaSD
 https://twitter.com/OroLomaSD

All

Version/
Date
N/A

All

N/A

All

N/A

Hazards
Addressed

Name
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District Newsletter

Full color, multi-page newsletter
is mailed quarterly to all 47,000
accounts.

All

N/A

4.1.5 National Flood Insurance Program Participation
The District does not participate in the National Flood Insurance Program. None of its facilities
are located within hazard zones identified on FEMA flood insurance rate maps.
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SECTION 5: HAZARD IDENTIFICATION
This section of the LHMP includes requirements for hazard profiles and a risk assessment, as
provided in the Code of Federal Regulations.
FEMA REGULATION CHECKLIST: RISK ASSESSMENT
Hazard Identification
44 CFR § 201.6(c)(2)(i): The risk assessment shall include a description of the type of all
natural hazards that can affect the jurisdiction.
Elements
B1. Does the Plan include a description of the type, location, and extent of all natural
hazards that can affect the jurisdiction? Requirement § 201.6(c)(2)(i).
B2. Does the Plan include information on previous occurrences of hazard events and
on the probability of future hazard events for the jurisdiction? See 44 CFR §
201.6(c)(2)(i).
B3. Is there a description of each identified hazard’s impact on the community as well
as an overall summary of the community’s vulnerability for each jurisdiction?
Requirement § 201.6(c)(2)(ii).
B4. Does the Plan address NFIP insured structures within the jurisdiction that have
been repetitively damaged by floods? Requirement § 201.6(c)(2)(ii).
Source: FEMA, Local Mitigation Planning Handbook Review Tool, March 2013.

5.1 Hazard Identification and Screening
The goal of mitigation is to reduce the future impacts of hazards, including loss of life, property
damage, disruption to the local economy, and the expenditure of public and private funds for
recovery.
Hazard Identification
A list of all hazards that had the potential to occur in the District was presented to stakeholders in
the first planning team meeting and to the general public through a survey. The list of hazards
was derived from discussions with stakeholders, the 2016 Alameda County LHMP, the September
2021 Draft Alameda County LHMP, and the California State Hazard Mitigation Plan. The following
were selected for consideration to include in the LHMP:
1. Climate Change
7. Pipeline Failure/Hazardous Material
2. Cyber Attack
Release
3. Dam Inundation
8. Power Failure
4. Earthquake
9. Severe Storms
5. Flood
10. Tsunami
6. Pandemic
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5.1.1 District and Alameda County Disaster Proclamation History
The planning team also considered past history of disasters. While the District has not made any
disaster proclamations, there have been damaging incidents. These include:
 2020 Skywest Bridge Abutment Slide – A pipeline leak in a bridge abutment caused the
supporting abutment to rapidly erode, leading to the collapse of the pipeline. Damages
were $200,000.
 2005 and 2007 Canyon Ridge Forcemain Breaks (2 separate events) – In 2005 and 2007,
the Canyon Lift Station Forcemain burst due to transient pressure surges. Losses of
$300,000 occurred in each event.
 Ongoing Power Losses – The District loses power approximately every 60 days for
between ten (10) minutes and 17 hours. The most recent event was October 15th, 2021.
Power was out for eight (8) hours due to a transformer failure and pole fire caused by the
first light rain of the year. The 17-hour event occurred in April 2011. Typically, power is out
for one (1) hour or less. Within the past several years, remote sites have experienced
planned utility outages due to hot, dry, and windy conditions. These events occur between
one (1) and three (3) times per year with outages of up to 12 hours. The District maintains
backup power sources and a fleet of mobile backup generators. For the failures at the
plant, the District has successfully transferred power to the auxiliary sources. The basic
impact of unreliable power is the maintenance of a $2,500,000 fleet of backup generators,
$50k/year in ongoing renewal and permitting expenses, as well as coordination of an oncall program.
Table 5-1 below lists the state and federal disaster declarations affecting Alameda County.

Table 5-1: Alameda County Disaster History
Year
2020
2017

Disaster #
DR-4458
DR-4308

Hazard
Pandemic
Winter Storm,
Flooding
Winter Storm,
Flooding
Winter Storm,
Flooding

Declaration
California Covid-19 Pandemic
California Severe Winter Storms, Flooding, Mudslides

2017

DR-4305

2017

DR-4301

20122016

Statewide
Drought

Drought

This period was one of the driest in California history since
record-keeping began. The 2015 prediction of El Niño to bring
rains to California raised hopes of ending the drought. The
drought led to Governor Jerry Brown's instituting mandatory
25% water restrictions in June 2015.

2006

DR-1646CA

Winter Storm,
Flooding

California Severe Winter Storms, Flooding, Mudslides
California Severe Winter Storms, Flooding, Mudslides

5.1.2 Disaster Proclamation Process
When there is a condition of extreme peril or potential peril to the safety of persons and property,
and the condition is beyond the capability of the local jurisdiction to control effectively, the local
governing body (city council, board of supervisors, or a person authorized by ordinance) may
proclaim that a local emergency exists. The local government may request the California
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Governor’s Office of Emergency Services (Cal OES) Director to concur in their proclamation of a
local emergency and to provide assistance under the California Disaster Assistance Act (CDAA).
A copy of the resolution must be provided to the Alameda Operational Area as soon as possible
for transmission to Cal OES. When a county proclaims a local emergency pursuant to Section
8630 of the Government Code, based upon conditions which include both incorporated and
unincorporated territory of the county, it is not necessary for the cities to also proclaim the
existence of a local emergency independently.
If sufficient conditions occur, the state may proclaim a state of emergency to fully commit state
and mutual aid assistance and provide resources to assist local government. Following the
proclamation of a state of emergency, the California OES Director may recommend that the
Governor request a Presidential declaration of a major disaster under the authority of Public Law
93-288. The Governor’s request to the president is submitted through FEMA.

5.1.3 Hazard Risk Rating
The planning team decided to combine hazardous materials (Hazmat), pipeline failure, and
transportation accident into a single hazard named Hazmat Release, as the hazards all have
similar impacts on District operations. Similarly, they agreed to combine severe storms and
tornado/high winds for the same rationale—the impact of both results from wind damage. The
planning team decided to replace the wildfire hazard with urban fire since the service area is fully
built out and is not at the urban/wildland interface. Historic wildfire locations in Alameda County
since 1950 are over five miles from the District.
Finally, the planning team agreed to add climate change and cyber-attack as hazards due to
regulatory requirements and the correlation between climate change and sea-level rise.
For the 2022 LHMP, the risk for each potential hazard was rated using the Calculated Priority
Risk Index (CPRI). The CPRI examines four criteria for each hazard (probability,
magnitude/severity, warning time, and duration) (Table 5-2). For each hazard, an index value is
assigned for each CPRI category from 0 to 4, with “0” being the least hazardous and “4” being
the most hazardous situation. This value is then assigned a weighting factor, and the result is a
hazard ranking score (Table 5-3).

Table 5-2: Calculated Priority Risk Index
Degree of Risk Chart
CPRI
Category

Level ID
Unlikely

Probability
Possible

Assigned
Weight
Index
Value

Description
Extremely rare with no documented history of
occurrences or events. Annual probability of less
than 0.001
Rare occurrences with at least one documented or
anecdotal historic event. Annual probability of

1
45%
2
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Likely
Highly Likely

Negligible

Limited
MagnitudeSeverity

Critical

Catastrophic

Warning
Time

Duration

> than 24
hours
12 to 24 hours
6 to 12 hours
< than 6 hours
< than 6 hours
6 to 24 hours
24 hrs. to 1
week
> than 1 week

between 0.01 and 0.001
Occasional occurrence with at least two or more
documented historical events. Annual probability of
between 0.1 and 0.01
Frequent events with a well-documented history of
occurrence. Annual probability of greater than 0.1
Negligible property damages (less than 5% of critical
and non-critical facilities and infrastructure).
Injuries or illnesses are treatable with first aid, and
there are no deaths.
Negligible quality of life lost.
Shut down of critical facilities for less than 24 hours.
Slight property damages (greater than 5% and less
than 25% of critical and non-critical facilities and
infrastructure).
Injuries and illnesses do not result in permanent
disability, and there are no deaths.
Moderate quality of life lost.
Shut down of critical facilities for more than 1 day
and less than 1 week.
Moderate property damages (greater than 25% and
less than 50% of critical and non-critical facilities and
infrastructures).
Injuries or illnesses result in permanent disability and
at least one death.
Shut down of critical facilities for more than 1 week
and less than 1 month.
Severe property damages (greater than 50% of
critical and non-critical facilities and infrastructure).
Injuries or illnesses result in permanent disability and
multiple deaths.
Shut down of critical facilities for more than 1 month.

3
4

1

2

30%

3

4

Population receives greater than 24 hours of warning

1

Population receives between 12-24 hours of warning
Population receives between 6-12 hours of warning
Population receives less than 6 hours of warning
Disaster event will last less than 6 hours
Disaster event will last between 6-24 hours

2
3
4
1
2

Disaster event will last between 24 hours and 1 week

3

Disaster event will last more than 1 week

4

15%

10%
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The results of the CPRI are contained in Table 5-3 below.

Table 5-3: Calculated Priority Risk Index Summary
Hazard/Risk

Probability
(weighted
45%)

Climate Change
Cyberattack
Dam Inundation
Earthquake/Seismic
Flood
Hazmat release
Pandemic
Pipeline rupture
(combine with
hazardous material
release)
Power Loss
Severe Storms
Tsunami

Warning
time
(weighted
15%)
1
4
3
4
1
4
2
4

Duration
(weighted
10%)

CPRI
Ranking

4
4
1
4
4
1
4
3

Magnitude
Severity
(weighted
30%)
3/4
4
4
3
4
2
4
2

4
4
4
4
4
2
4
2

3.55
4.00
2.50
3.70
3.55
1.85
3.70
2.75

3
1
4

3
2
2

4
2
1

3
2
4

3.15
1.55
2.95

CPRI Hazard Risk Scoring
Risk Level
Rank Score

Severe
3.5 – 4.0

High
3.0 – 3.4

Moderate
2 – 2.9

Low
1 – 1.9

Cyber-attack, earthquake, and power failure have the most immediate and disruptive impacts on
the District due to potential no-notice interruption of wastewater service to customers.

5.2 Hazard Risk Profiles
The requirements for hazard profiles are stipulated in DMA 2000 and its implementing regulations.
The hazards that the hazard mitigation team selected for the 2022 LHMP have been profiled using
federal, state, regional, and local resources that have mapped, documented, or reported on
hazards. Both natural and man-made hazards are included.
The hazards that exist in the District are profiled below. Each hazard profile includes a description
of the type, location, extent, previous occurrences, regulatory environment, and probability of
future events within the description. Maps and graphs are used in this plan to display hazard
identification data. Except for the future earthquake probability, which was taken from the third
Uniform California Earthquake Rupture Forecast (UCERF3), the probability of future hazard
events was calculated based on existing data. Probability 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 an event happening in any given year (e.g., three (3) tornados over a thirty (30)
year period equates to a ten percent (10%) chance of a tornado in any given year).
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5.2.1 Climate Change
Description
The earth’s climate is changing. The State has warmed about two degrees F (2°F) in the last
century. Throughout the southwestern United States, heat waves are becoming more common,
and snow is melting earlier in spring. In the coming decades, changing climate is likely to decrease
the flow of water in the Colorado River, threaten the health of livestock, increase the frequency
and intensity of wildfires, and convert some rangelands to desert.
Our climate is changing because the earth is warming. People have increased the amount of
carbon dioxide in the air by forty percent (40%) since the late 1700s. Other heat-trapping
greenhouse gases are also increasing. These gases have warmed the surface and lower
atmosphere of our planet about 1°F during the last fifty (50) years. Evaporation increases as the
atmosphere warms which increases humidity, average rainfall, and the frequency of heavy
rainstorms in many places but contributes to drought in others. Greenhouse gases are also
changing the world’s oceans and ice cover. Carbon dioxide reacts with water to form carbonic
acid, so the oceans are becoming more acidic. The surface of the ocean has warmed about 1°F
during the last eighty (80) years.
The U.S. Environmental Protection Agency (EPA) describes climate change as “any significant
change in the measures of climate lasting for an extended period of time. In other words, climate
change includes major changes in temperature, precipitation, or wind patterns, among other
effects, that occur over several decades or longer.”
Many people confuse climate change with global warming, the recent and ongoing rise in global
average temperatures near Earth’s surface. However, global warming represents only one
aspect of climate change. The Earth’s average temperature has risen by 1.4°F over the past
century and is projected to rise another 2.0°F to 11.5°F over the next hundred years. Rising global
temperatures have been accompanied by changes in weather and climate. Many places have
seen changes in rainfall resulting in more floods, droughts, or intense rain, as well as more
frequent and severe heat waves. The planet's oceans and glaciers have also experienced
changes - oceans are warming and becoming more acidic, ice caps are melting, and sea levels
are rising. The effects of these indicators include:
• Greenhouse Gases: Human activities have increased the emissions of greenhouse
gases. As a result of the increase in emissions, average concentrations of heat-trapping
gases in the atmosphere are also increasing.
• Weather and Climate: Average U.S. and global temperatures are increasing while
attributes of weather and climate, such as precipitation, drought and tropical cyclone
activity are changing.
• Oceans: Average oceanic temperatures are increasing. Sea levels are rising around the
world due to thermal expansion and increases from ice melt, and waters are becoming
more acidic.
• Snow and Ice: Glaciers in the U.S. and around the world are generally shrinking, while
snowfall and snow cover in the U.S. have decreased overall. The extent of the Arctic Sea
ice is declining.
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Health and Society: Warmer temperatures and later fall frosts allow ragweed plants to
produce pollen later into the year, potentially prolonging allergy season. The length of
ragweed pollen season has increased at ten (10) out of eleven (11) locations studied in
the central U.S. and Canada since 1995. The change becomes more pronounced from
south to north.
Ecosystems: Many areas are experiencing earlier spring events, such as peak stream
runoff and flower blooms. Bird migration patterns are changing, and wildfire zone size has
increased.

History
Climate change has occurred throughout the history of the planet. Due to variations in the earth’s
inclination to the sun, volcanic activity, and other factors such as asteroid impacts, the amount of
solar radiation reaching the earth’s surface rises and falls. The temperature of the planet
correlates to the amount of solar radiation arriving at the surface and with it the climate.
In relatively recent history, the last glacial period, popularly known as the Ice Age, occurred from
c. 110,000 to 12,000 years ago. This most recent glacial period is part of a larger pattern of glacial
and interglacial periods known as the Quaternary glaciation (c. 2,588,000 years ago to present).
From this point of view, scientists consider this "ice age" to be merely the latest glaciation event
in a much larger ice age; one that dates back over two (2) million years and is still ongoing.
During this last glacial period, there were several changes between glacier advance and retreat.
The Last Glacial Maximum, the maximum extent of glaciation within the last glacial period, was
approximately 22,000 years ago. While the general pattern of global cooling and glacier advance
was similar, local differences in the development of glacier advance and retreat make it difficult
to compare the details from continent to continent. Generally, the pattern of temperature variation
and glaciation has lagged atmospheric carbon dioxide (CO2) content. Figure 5.1 depicts global
variations during the past 400,000 years as a correlation between temperature and atmospheric
CO2 content in part per million.2

2

Hogg, A.M., 2008, Glacial cycles and carbon dioxide: A conceptual model. Geophysical Research Letters, 35, L01701
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Figure 5.1: Temperature and Atmospheric CO2 Variation Past 400,000 Years
Over the last 22,000 years, the planet has slowly warmed, and the glaciers retreated to high
northern latitudes and mountains. In the last several decades of this period, human activity has
likely led to a rapid increase in atmospheric CO2 and a matching rise in global temperature. The
result has been that climate change may be accelerating. Figure 5.2 provides a graphical
depiction of the recent history of temperature rise.3

3

NOAA
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Figure 5.2: Temperature Rise Since 1880
Location
Warming and climate change are occurring globally with wide variations based on location and
latitude. The polar regions have experienced particularly rapid changes in climate with increased
ice melt and more sea-ice free days.
Extent
Climate change is likely to affect the entire earth’s population. More widespread drought and
associated crop failure, movement of invasive species, more frequent wildfires, increased energy
emergencies, and more intense climate events such as storms and extreme heat will occur
throughout the District. The entire planning area is subject to climate change.
Specific likely impacts on California include:
• Sea-level rise associated with climate change will raise the water level in San Francisco
Bay from two (2) to five (5) feet by the end of this century. When combined with high tides,
this can result in large scale coastal flooding and damage to shoreline properties.
Additional information and ongoing analysis are provided by Adapting to Rising Tides
Program.
• Challenges for irrigated farms, which account for two-thirds of the water used in the state.
• Wildfires, changing landscapes, higher temperatures, and drought are likely to increase
the severity, frequency, and extent of wildfires which could harm property, livelihoods, and
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human health. On average, more than two percent (2%) of the land in California has
burned per decade since 1984. Wildfire smoke can reduce air quality and increase medical
visits for chest pains, respiratory problems, and heart problems. The combination of more
fires and drier conditions may expand deserts and otherwise change parts of California’s
landscape. Many plants and animals living in arid lands are already near the limits of what
they can tolerate. A warmer and drier climate would generally extend deserts to higher
elevations and expand their geographic ranges. In some cases, native vegetation may
persist and delay or prevent expansion of the desert. In other cases, fires or livestock
grazing may accelerate the conversion of grassland to desert in response to a changing
climate. For similar reasons, some forests may change to desert or grassland.
Warmer and drier conditions make forests more susceptible to pests. Drought reduces the
ability of trees to mount a defense against attacks from pests such as bark beetles which
have infested 100,000s of acres in California. Temperature controls the life cycle and
winter mortality rates of many pests. With higher winter temperatures, some pests can
persist year-round and new pests and diseases may become established.
Hot days can be unhealthy, even dangerous. Certain people are especially vulnerable,
including children, the elderly, the sick, and the poor. High air temperatures can cause
heat stroke and dehydration and affect people’s cardiovascular, respiratory, and nervous
systems. Higher temperatures are amplified in urban settings where paved and other
surfaces tend to store heat. Construction crews may have to increasingly operate on
altered time schedules to avoid the heat of the day.
Rising temperatures can increase the formation of ground-level ozone, a key component
of smog. Ozone has a variety of health effects, aggravates lung diseases such as asthma,
and increases the risk of premature death from heart or lung disease. Both the U.S. EPA
and the California Air Resources Board have been working to reduce ozone
concentrations. As the climate changes, continued progress toward clean air will be more
difficult.
Increasing droughts and higher temperatures are likely to affect California’s top
agricultural products including cattle, dairy, and vegetables. Hot temperatures threaten the
health of cows and causes them to eat less, grow more slowly, and produce less milk.
Livestock operations could also be impaired by fire, the lack of water, and changes in the
landscape from grassland to woody shrubs more typical of a desert. Reduced availability
of water would also create changes in climate.

Regulatory Context
The State of California has stepped into a leadership role in planning for both the reduction of
greenhouse gas (GHG) emissions and the adaptation to the potential impacts of climate
change. Key laws, regulations, and policies helping to reduce GHG emissions include:
 The California Global Warming Solutions Act of 2006 (Assembly Bill [AB] 32 and Senate
Bill [SB] 32): AB 32 is the primary legislation that has driven GHG regulation and analysis
in California between 2006 and 2016, by instructing the California Air Resource Board
(CARB) to develop and enforce regulations for the reporting and verifying of statewide
GHG emissions. The heart of the bill is the requirement that statewide GHG emissions be
reduced to 1990 levels by 2020. Based on CARB’s calculations of emissions levels,
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California must reduce GHG emissions by approximately fifteen percent (15%) below
2005 levels to achieve this goal. In September 2016, the Governor signed SB 32, which
builds upon the statewide targets for 2020 by establishing a longer-term target so that
“statewide greenhouse gas emissions are reduced to forty percent (40%) below the 1990
levels by 2030.” The bill further authorized CARB to adopt regulations to achieve the
maximum technologically feasible, and cost-effective greenhouse gas emissions
reductions.
California Executive Orders S-3-05 (2005) and B-30-15 (2015): These two (2) executive
orders highlight longer-term GHG emissions reduction targets for the state, though such
targets have not yet been adopted by the legislature and signed into law. Specifically,
Executive Order (EO) S 3 05 seeks to achieve a reduction of GHG emissions of eighty
percent (80%) below 1990 levels by 2050, consistent with the scientific consensus that
developed regions will need to reduce emissions at least eighty percent (80%) below 1990
levels to limit global warming to two degrees Celsius (2.0°C). Executive Order B-30-15
seeks to establish an interim target, between the 2020 target established through AB 32
and the long-term targets in EO S-3-05, to achieve a reduction of GHG emissions of forty
percent (40%) below 1990 levels by 2030.
CEQA and Greenhouse Gas Emissions (Senate Bill 97): In 2007, the Natural Resources
Agency was directed by the legislature to prepare amendments to the California
Environmental Quality Act (CEQA) Guidelines, providing direction to lead agencies on how
to analyze and mitigate greenhouse gas emissions.

California has also prepared programs and guidance for local governments to consider in
identifying hazards and adapting to a changing climate.



California Climate Adaptation Strategy – Executive Order S-13-08: In 2008, the Governor
signed EO S-13-08 which directed the California Natural Resources Agency to lead a
statewide effort to develop a climate adaptation strategy. Published in 2009, the statewide
plan describes climate trends and the potential impacts of climate change on key sectors,
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and it outlines short- and long-term actions that state and local governments can take to
address future climate impacts.
California Adaptation Planning Guide (APG): Published in 2012, this statewide resource
serves as a guide to local governments to identify, evaluate, and plan for the range of
unavoidable consequences their community may face in the future due to climate change.
The APG includes a step-by-step process for conducting a vulnerability assessment and
identifying potential adaptation strategies.

Probability of Future Events
Climate change is an ongoing occurrence. Essentially, it has occurred, is occurring, and will
continue to occur for several decades, centuries or longer. Sea level rise in San Francisco Bay
will have a direct impact on the District because of its location on the shoreline.

5.2.2 Cyber Attack
Description
A cyber-attack is an intentional and malicious crime that compromises the digital infrastructure of
a person or organization, often for financial or terror-related reasons. Such attacks vary in nature
and are perpetrated using digital mediums or sometimes social engineering to target human
operators. Generally, attacks last minutes to days, but large-scale events and their impacts can
last much longer. As information technology continues to grow in capability and interconnectivity,
cyber-attacks become increasingly frequent and destructive. Types of cyber-attack cyber-threats
differ by motive, attack type, and perpetrator profile. Motives range from the pursuit of financial
gain to political or social aims.
Cyber-threats are difficult to identify and comprehend. Types of threats include using viruses to
erase entire systems, breaking into systems and altering files, using someone’s personal
computer to attack others, or stealing confidential information. The spectrum of cyber-risks is
limitless, with threats having a wide range of effects on the individual, community, organizational,
and/or nation (FEMA 2013).
While all cyber-terrorism is a form of cyberattack, not all cyber-attacks are cyber-terrorism. Public
and private computer systems are likely to experience a variety of cyber-attacks, from blanket
malware infection to targeted attacks on system capabilities. Cyber-attacks specifically seek to
breach Information Technology (IT) security measures designed to protect an individual or
organization.
Since 2013, a new type of cyber-attack is becoming increasingly common against individuals and
small- and medium-sized organizations. This attack is called cyber-ransom. Cyber-ransom occurs
when an individual downloads ransom malware, or ransomware, often through phishing or driveby download. The subsequent execution of code results in encryption of all data and personal
files stored on the system. The victim then receives a message that demands a fee in electronic
currency or cryptocurrency, such as Bitcoin.
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History
Cyber-attacks on U.S. companies occur daily, and the quantity and quality of information being
hacked, stolen, destroyed, or leaked is becoming more and more of a problem for consumers,
government entities, and businesses.





In late April 2020, Israel’s National Cyber Directorate received reports about an attempted
“major” cyberattack on its water infrastructure. According to a statement issued by the
directorate, the attack consisted of “assault attempts on control and control systems of
wastewater treatment plants, pumping stations and sewers”
The City of Atlanta was crippled by a ransomware attack in March 2018, which disrupted
city utilities, courts, and other operations. For roughly a week, employees with the Atlanta
Department of Watershed Management were unable to turn on their work computers or
gain wireless internet access, and two weeks after the attack, Atlanta completely took
down its water department website “for server maintenance and updates until further
notice.” It took Atlanta months and estimated costs of up to $5 million in recovery efforts
to address the attack

Location
Cyber-attacks are not characterized by location. Attacks can originate from any computer to affect
any other computer in the world. If a system is connected to the Internet or operating on a wireless
frequency, it is susceptible to exploitation. Targets of cyber-attacks can be individual computers,
networks, organizations, business sectors, or governments. Financial institutions and retailers are
often targeted to extract personal and financial data that can be used to steal money from
individuals and banks. The most affected sectors are finance, energy and utilities, and defense
and aerospace, as well as communication, retail, and health care.

Extent
All critical facilities and infrastructure, such as water systems operated by electricity and/or a
computer system, are vulnerable to cyber-attacks. Cyber-attacks may affect structures if any
critical electronic systems suffer service disruption. For instance, a cyber-attack may cripple the
electronic system that controls a cooling system or pressure system within critical infrastructure.
This scenario may result in physical damage to the structure from components overheating or
an explosion if pressure relief systems are rendered inoperable.
The District’s Supervisory Control and Data Acquisition (SCADA) system and financial, human
resources, and administrative systems are potential cyber-attack targets.
Common Mechanisms for Cyber-Attacks include:
 Socially Engineered Trojans - Programs designed to mimic legitimate processes (e.g.,
updating software, running fake antivirus software) with the end goal of human-interaction
caused infection. When the victim runs the fake process, the Trojan is installed on the
system
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Unpatched Software - Nearly all software has weak points that may be exploited by
malware. Most common software exploitations occur with Java, Adobe Reader, and
Adobe Flash. These vulnerabilities are often exploited as small amounts of malicious
code often downloaded via drive-by download
Phishing - Malicious email messages that ask users to click a link or download a program.
Phishing attacks may appear as legitimate emails from trusted third parties.
Password Attacks - Third-party attempts to crack a user’s password and subsequently
gain access to a system. Password attacks do not typically require malware but rather
stem from software applications on the attacker’s system. These applications may use a
variety of methods to gain access, including generating large numbers of generated
guesses, or dictionary attacks, in which passwords are systematically tested against all
of the words in a dictionary
Drive-by Downloads - Malware is downloaded unknowingly by the victims when they visit
an infected site
Denial of Service Attacks - Attacks that focus on disrupting service to a network in which
attackers send high volumes of data until the network becomes overloaded and can no
longer function.
Man-in-the-Middle - Man-in-the-Middle attacks mirror victims and endpoints for online
information exchange. In this type of attack, the attacker communicates with the victims,
who believe they are interacting with a legitimate endpoint website. The attacker is also
communicating with the actual endpoint website by impersonating the victim. As the
process goes through, the attacker obtains entered and received information from both
the victim and endpoint
Malvertising - Malware downloaded to a system when the victim clicks on an affected ad.
Advanced Persistent Threat (APT) - An attack in which the attacker gains access to a
network and remains undetected. APT attacks are designed to steal data instead of
cause damage

Probability of Future Events and Magnitude
District network monitoring shows that cyber-attacks are a daily risk. The District continues to
apply significance resources to train staff, lower the outward facing surfaces of its network,
diligently control access to the network from the outside, and to monitor network traffic for
anomalies. Based upon prevalence of attacks, the District regularly backs up its systems to limit
the impact of a successful attack.
An initial attack is often followed by more severe attacks to cause harm, stealing data, or financial
gain. As cyber-attacks become more sophisticated and numerous, all of the District’s digital
infrastructure is at risk.

5.4.3 Dam Inundation
Description
Dams and reservoirs of jurisdictional size are defined in the California Water Code Sections 6000
through 6008. There are currently more than 1,400 dams of jurisdictional size in California.
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Approximately 1,250 of these dams are under the jurisdiction of California’s Department of Water
Resources, Division of Safety of Dams. Dams and reservoirs owned by the federal government
are not subject to state jurisdiction except as otherwise provided by federal law. In California,
there are currently 149 dams owned by federal government agencies such as the U.S. Forest
Service, Bureau of Reclamation, U.S. Army Corps of Engineers, and the U.S. Military.
The term “dam failure” encompasses a wide variety of circumstances. Situations that would
constitute a dam failure vary widely, from developing problems to a partial or catastrophic collapse
of the entire dam. Potential causes of a dam failure are numerous and can be attributed to
deficiencies in the original design of the dam, the quality of construction, the maintenance of the
dam, operation of the appurtenances while the dam is in operation and acts of nature including
precipitation in excess of the design, flood, and damage from earthquakes.
Water overtopping the dam crest is a common cause of failure in earth dams. Overtopping will
cause erosion of the dam crest and eventual dam breach. Piping of earthen dams is another
common form of failure. Piping is a form of erosion that occurs underground caused by rodent
burring and the presence of extensive root systems from vegetation growing on and around the
dam.
This type of disaster is especially dangerous because it can occur suddenly, providing little
warning or evacuation time for the downstream communities. The flows resulting from dam failure
generally are much larger than the capacity of the downstream channels and therefore lead to
extensive flooding. Flood damage occurs as a result of the momentum of the flood caused by the
sediment-laden water flooding over the channel banks and impact debris carried by the flow.
History
Dam failure has not affected the District in the past. Dams within California have failed or had the
potential to fail within the past 100 years. Major incidents include:
 March 12, 1928: The St. Frances Dam catastrophically failed, resulting in as many as 400
fatalities. The collapse is considered to be one of the worst American civil engineering
disasters of the 20th century and remains the second-greatest loss of life due to a disaster
in California’s history.
 December 14, 1963: The Baldwin Hills Dam inundated the neighborhood of South Los
Angeles when the dam suffered a catastrophic failure and flooded the residential
neighborhoods surrounding it. It began with signs of lining failure, followed by increasingly
serious leakage through the dam at its east abutment. After three hours the dam breached,
with a total release of 250 million US gallons resulting in five (5) deaths and the destruction
of 277 homes. Vigorous rescue efforts averted a greater loss of life.
 February 9, 1971: The San Fernando region was struck by one of the most devastating
earthquakes in California history. With a Richter magnitude of 6.6, it claimed sixty-five (65)
lives and damage estimated at half a billion dollars. It was California’s third worst
earthquake in terms of lives lost, only exceeded by San Francisco (1906) and Long Beach
(1933). The San Fernando quake could have been a catastrophe instead of just a costly
disaster. That conclusion arises from its most striking episode: the near collapse of the
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lower dam at the Van Norman reservoir. The 1,100-foot dam held 3.6 billion gallons of
water, but it was only half full and the water level was thirty-six (36) feet below the lip. The
top thirty (30) feet of the structure crumbled, leaving the water only six (6) feet from the
top and fresh chunks of earth falling off with each aftershock. A UCLA study estimated
that collapse of the dam could have killed between 71,600 and 123,400 people.
In February 2017, Oroville Dam's main and emergency spillways were damaged,
prompting the evacuation of more than 180,000 people living downstream along the
Feather River. In the winter of 2016–17, after heavy rain in Northern California, Oroville’s
water levels rose quickly. Dam operators released water from the reservoir through the
concrete main spillway on February 7. A large hole developed in the spillway, resulting
California Department of Water Resources (DWR) stopping the spillway flow to assess
the damage. Continued rain eventually raised the reservoir level until it flowed over the
emergency spillway on February 11, even after the damaged main spillway was reopened.
On February 12, as water flowed down the emergency spillway, it began to erode the
hillside. DWR officials soon noticed that the erosion threatened to undercut the entire dam,
which could cause a collapse and send a 30-foot wall of water into the valley and
communities below.

Location
The District faces potential dam inundation from Lake Chabot and Upper San Leandro Reservoir
Dams. These dams, operated by East Bay Municipal Utility District, impound lakes that provide
drinking water storage and regulate the flow of water in San Leandro Creek. Lake Chabot Dam is
located in Anthony Chabot Park in the Oakland Hills. Upper San Leandro Reservoir Dam, also in
the Oakland Hills, is located to the northeast in unincorporated Alameda County. Figure 5.3
depicts the location of the dams and their reservoirs. Figures 5.4 and 5.5 show potential dam
inundation areas.
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Figure 5.3: Dam Locations
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Extent
The U.S. Army Corps of Engineers’ (USACE) Dam Safety Program uses risk to inform how it
manages the approximately 740 dams it operates and maintains, with life safety the highest
priority. This approach is a best practice adopted to evaluate, prioritize, and justify dam safety
decisions. The criteria for dam safety is described below.
Dam Safety Action Classification (DSAC) Ratings

Dam Safety Action Class (DSAC)

Characteristics

I

Urgent and
Compelling
(Unsafe)

Critically near failure or Extreme high
risk

II

Urgent
(Unsafe or Potentially
Unsafe)

Failure initiation foreseen or very high
risk.

III

High Priority
(Conditionally Unsafe)

Significantly inadequate or moderate
to high risk.

IV

Priority
(Marginally Safe)

Inadequate with low risk.

V

Normal
(Adequately Safe)

Residual risk considered tolerable

DSAC Class I (Urgent and Compelling) – Dams where progression toward failure is confirmed
to be taking place under normal operations, and the dam is almost certain to fail under normal
operations within a time frame from immediately to within a few years without intervention; or the
combination of life or economic consequences with probability of failure is extremely high.
DSAC Class II (Urgent) – Dams where failure could begin during normal operations or be initiated
as the consequence of an event. The likelihood of failure from one of these occurrences, prior to
remediation, is too high to assure public safety, or the combination of life or economic
consequences with probability of failure is very high.
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DSAC Class III (High Priority) – Dams that have issues where the dam is significantly
inadequate, or the combination of life, economic or environmental consequences with probability
of failure is moderate to high.
DSAC Class IV (Priority) – Dams are inadequate with low risk such that the combination of life,
economic or environmental consequences with a probability of failure is low, and the dam may
not meet all essential USACE engineering guidelines.
DSAC Class V (Normal) – Dams considered adequately safe, meeting all essential agency
guidelines, and the residual risk is considered tolerable.
DWR maintains a database of dam failure inundation maps. Excerpts from this database provide
the maximum potential inundation base on full reservoirs and complete dam failure.

Figure 5.4: Chabot Dam Failure Inundation Map
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Figure 5.5: Upper San Leandro Reservoir Dam Failure Inundation Map
Impact of Climate Change
Severe weather such as more powerful rainstorms are likely to occur as a result of climate change.
Atmospheric rivers which can create flooding throughout California may occur more frequently
due to warmer weather and more moisture in storm systems. Climate change has the potential to
cause more frequent and more heavy precipitation incidents. The results could be additional flows
into Lake Chabot and the Upper San Leandro Reservoir with the potential for overtopping or other
dam failure mechanisms.
Probability/Magnitude
Dam failure can result from numerous natural or human activities. Earthquakes, internal erosion,
improper siting, structural and design flaws, or rising floodwaters can all result in the collapse or
failure of a dam. A dam failure may also be a result of the age of the structure or inadequate
spillway capacity. The probability of a future dam failure affecting the District is unknown. While
possible, it is unlikely that a dam failure event will occur within the next ten (10) years. Based on
event history, likelihood is less than or equal to ten percent (10%) per year.

5.2.4 Earthquake and Seismic Hazards
Description
The District service area is located in a high seismic risk zone. This region is one of the most
seismically active in the world, marked by the number of large, damaging earthquakes that have
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occurred in the past. The following geologic hazards are associated with earthquakes and may
be caused by seismic activity, increasing the resulting damage:
Ground Shaking
Ground shaking caused by a strong earthquake is probably the most important seismic hazard
that can be expected anywhere in the District and larger Southern California area. The amount of
earthquake shaking at a site is associated with the earthquake magnitude; the type of earthquake
fault; the distance between the site and the earthquake source; the geology of the site; and how
the earthquake waves decrease or increase as they travel from their source to the site in question.
Shaking from the earthquake intensifies with a greater magnitude and closer distance to the
epicenter. Softer soils and topographic ridges can also amplify seismic ground motions.
The shaking of the ground is caused by the sudden breaking and movement of tectonic plates
(large sections) of the earth's rocky outermost crust. Movements within the Earth’s crust cause
stress to build up at weak points and cause deformation of rocks in the crust. Stored energy builds
up, and when the stress finally exceeds the strength of the rock, the rock fractures along a fault,
often at a zone of existing weakness within the rock. The stored energy is suddenly released as
an earthquake. Intense vibrations, or seismic waves, radiate outward from the initial point of
rupture, or focus, where the earthquake begins. These seismic waves are what makes the ground
shake and can travel large distances in all directions. Near the focus, the waves can be very large,
making them extremely destructive. The epicenter is the point on the Earth's surface located
directly above the focus of an earthquake.
Liquefaction
Soil liquefaction is a phenomenon in which soil's strength and stiffness are reduced by earthquake
shaking or other rapid loadings. Liquefaction and related phenomena have been responsible for
tremendous amounts of damage in historical earthquakes around the world. Liquefaction can
result in the settling and compacting of unconsolidated sediment in the event of a major
earthquake. Liquefaction may increase as the ground acceleration and duration of shaking
increase.
The vast majority of liquefaction hazards are associated with sandy soils and soils of low plasticity,
such as silt. The composition of the soil must be saturated or nearly saturated to be susceptible
to liquefaction. When an earthquake occurs, the soil particles can no longer support the water
weight, and the groundwater pressure begins to rise. The soil particles become entrained in the
water and begin to flow. Liquefied soil will force open ground cracks to escape to the surface. The
ejected material often results in flooding and may leave cavities in the soil.
Liquefaction has resulted in substantial loss of life, injury, and property damage. In addition,
liquefaction increases the hazards of fires because of explosions induced when underground gas
lines break and because the breakage of water mains substantially reduces fire suppression
capability. Liquefaction hazard in the service area ranges from very low to high.
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Much of the District service area is subject to liquefaction. Areas with liquification probabilities in
the service area are shown in Figure 5.6.4

Figure 5.6: Areas Subject to Liquefaction
Surface Fault Rupture
Surface rupture is an offset of the ground surface when fault rupture extends to the Earth's
surface. Fault rupture almost always follows preexisting faults, which are zones of weakness. Any
structure built across the fault is at risk of being torn apart as the two sides of the fault slip past
each other. Normal and reverse surface fault ruptures have vertical motion while strike-slip
surface fault ruptures produce lateral offsets.
Subsidence
Land subsidence is defined as the lowering of the land surface. Many different factors can cause
the land surface to subside, such as a sinkhole or underground mine collapse, or during a major
earthquake. Land subsidence can also occur when large amounts of groundwater have been
excessively withdrawn from an aquifer. The clay layers within the aquifer compact and settle,
4

USGS HayWired Scenario: https://www.usgs.gov/natural‐hazards/science‐application‐risk‐
reduction/science/haywired‐scenario?qt‐science_center_objects=0#qt‐science_center_objects
Oro Loma LHMP DRAFT December 2021 | 52
FOR OFFICIAL USE ONLY

resulting in lowering the ground surface in the area from which the groundwater is being pumped.
Over time, as more water is removed from the area, the ground drops and creates a cone. Once
the water has been removed from the sediment, it cannot be replaced.
Land subsidence can occur in various ways during an earthquake. Movement that occurs along
faults can be horizontal or vertical or have a component of both. As a result, a large area of land
can subside drastically during an earthquake. Land subsidence can also be caused during
liquefaction. Liquefaction can result in the settling and compacting of unconsolidated sediment in
the event of a major earthquake. This can result in the lowering of the land surface.
Expansive Soils
Expansive soils contain mixed-layer clay minerals that increase and decrease in volume upon
wetting and drying, respectively. Expansive soils are common throughout California and can
damage foundations and slabs unless properly treated during construction.
Landslides
Some soil materials, such as clay minerals, can absorb water, resulting in a reduction of shear
strength. The force of gravity can cause landslides when the shear strength of saturated clay is
reduced below its minimum stability threshold. Earthquake-induced landslides of steep slopes
can occur in either bedrock or soils. Areas at risk from landslides typically have steep slopes (15%
or greater), unstable rock or soil characteristics, or other geologic evidence of instability. The
District does not have slopes of this steepness.
While ground shaking, liquefaction, surface fault rupture, subsidence, expansive soils, and
landslides may all result from an earthquake, the District has taken the approach of developing
mitigation activities that address earthquakes as a single hazard. This is based upon the fact that
the sub-hazards of landslide and surface fault rupture are unlikely in the District, and that ground
shaking, liquefaction, subsidence, and expansive soils result in damage to structures and
facilities. Mitigation actions will be designed to address the sub-hazards as a single hazard.
For this planning cycle, the District has chosen not to develop any mitigation actions specific to
these sub-hazards.
History
Central California is one of the most seismically active areas in the U.S. The region has
experienced at least 22 earthquakes of Magnitude 6.0 or higher since 1850.
Table 5-5: Historical Earthquakes Recorded in Northern California
Date
Magnitude Fault Name (Incident Name)
August 24, 2014
December 22, 2003
October 17, 1989
April 24, 1984
November 4, 1927

6.0
6.5
6.9
6.2
7.1

West Napa Fault (South Napa Earthquake)
San Simeon Fault (San Simeon)
San Andreas Fault (Loma Prieta)
Calaveras Fault (Morgan Hill)
San Simeon-Hosgri Fault (Lompoc)
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Table 5-5: Historical Earthquakes Recorded in Northern California
Date
Magnitude Fault Name (Incident Name)
April 18, 1906
7.9
San Andreas Fault (San Francisco)
October 22, 1868
6.8
Hayward Fault (Hayward)
Location
The District is located in a seismically active area. The Alquist-Priolo Act requires that the
California Geologic Survey identify faults in the state that may pose a risk of fault rupture. These
faults, known as Alquist-Priolo faults, can create a significant ground-shaking event and include
most of the major faults present in California. While there are no Alquist-Priolo faults within the
District, there are many of these faults in the surrounding area. The most active strike-slip fault is
the Hayward Fault, which has three fault segments (Rodgers Creek, North Hayward, and South
Hayward).
The following active faults, most of which are designated as Alquist-Priolo faults, are located
within 60 miles of the community and are capable of producing significant earthquakes:










San Andreas (north): The San Andreas Fault is the most active and well researched fault
system in California. In its entirety, it runs 800 miles down the California coastline, staying
entirely inland to the south of San Francisco. The northern segment of the fault runs from
Hollister, through the Santa Cruz Mountains (where the epicenter of the 1989 Loma Prieta
earthquake occurred), up the San Francisco Peninsula, and offshore at Daly City near
Mussel Rock.
Hayward/Rodgers Creek: The Hayward Fault is a geologic fault zone capable of
generating significantly destructive earthquakes. This fault is about 74 miles long, situated
mainly along the western base of the hills on the east side of San Francisco Bay. It runs
through densely populated areas and is parallel to the San Andreas Fault.
North of San Pablo Bay, and somewhat offset from the Hayward Fault is the Rodgers
Creek Fault. This structure may be an extension of the Hayward Fault Zone. The
connection between the Rodgers Creek Fault Zone and the Hayward Fault Zone is
unclear, as they are not aligned under San Pablo Bay. Nonetheless, the current view is
that the Hayward Fault and Rodgers Creek Fault are probably connected by a series of
en echelon fault strands beneath San Pablo Bay. It is considered possible that a major
seismic event on either fault may involve movement on the other, either concurrently or
within an interval of up to several months.
Calaveras (north and central): The Calaveras Fault is a major branch of the San Andreas
Fault. The Calaveras Fault extends 76 miles, splaying from the San Andreas Fault near
Hollister and terminating at Danville at its northern end.
Concord/Green Valley: This fault is so-called because it is located under the City of
Concord. It is connected to, and considered to be part of, the same fault zone as the Green
Valley Fault, which lies just a few miles to the north across the Suisun Bay. The fault is
situated at the east of West Napa Fault and extends from Mount Diablo to the Carquinez
Strait, making it approximately 11 miles in length.
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Greenville Fault: The Greenville Fault is located in Alameda County and Contra Costa
County. It is part of the somewhat parallel system of faults that are secondary to the San
Andreas Fault.
San Gregorio (north): The San Gregorio Fault is an active fault located off the coast of
Northern California. The southern end of the fault is in southern Monterey Bay, and the
northern end is about 12.5 miles northwest of San Francisco, near Bolinas Bay, where the
San Gregorio intersects the San Andreas Fault. Most of the San Gregorio Fault trace is
located offshore beneath the waters of Monterey Bay, Half Moon Bay, and the Pacific
Ocean, though it cuts across land near Point Año Nuevo and Pillar Point. The San
Gregorio Fault is part of a system of coastal faults, which run roughly parallel to the San
Andreas Fault. The northern segment of the San Gregorio Fault runs about 68 miles long.
Mt. Diablo Thrust: The Mount Diablo Thrust Fault, also known as the Mount Diablo Blind
Thrust, is a thrust fault in the vicinity of Mount Diablo in Contra Costa County. The fault
lies between the Calaveras Fault, the Greenville Fault, and the Concord Fault, all rightlateral strike-slip faults, and appear to transfer movement from the Calaveras and
Greenville Faults to the Concord Fault, while continuing to uplift Mount Diablo.

An earthquake on the Hayward Fault is currently estimated to be the most likely and has the
potential to cause the most damage to the District. Figure 5.7 presents the District in relation
to major faults.
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Figure 5.7: Major Faults in the Bay Area
Extent
Two scales are used to measure the severity and intensity of an earthquake. The Modified Mercalli
Intensity (MMI) Scale measures the ground shaking intensity in terms of acceleration, velocity,
and displacement. The Moment Magnitude (Mw) Scale measures the severity of the earthquake
by the amount of energy released at the source of the earthquake. The Mw scale, based on the
concept of seismic moment, is uniformly applicable to all sizes of earthquakes. The extent of
damage from an earthquake is determined by the magnitude of the earthquake, distance from the
epicenter, and characteristics of surface geology. Table 5-6 shows an approximate correlation
between the Moment Magnitude (Mw) and the Modified Mercalli Intensity (MMI) Scale and its
effects.
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Table 5-6: Severity (Mw) and Intensity (MMI) Comparison
Magnitude
(Mw)

MMI
Scale:
Intensity

Abbreviated MMI Scale: Effects

1.0 - 3.0

I

I. Not felt except by a very few under especially favorable conditions.

3.0 - 3.9

II – III

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

III. Felt quite noticeably by persons
indoors, especially on upper floors of
buildings. Many people do not
recognize it as an earthquake. Standing
motor cars may rock slightly. Vibrations
similar to the passing of a truck.
Duration estimated.

4.0 - 4.9

IV – V

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

5.0 - 5.9

VI – VII

IV. Felt indoors by many,
outdoors by few during the day.
At night, some awakened.
Dishes, windows, doors
disturbed; walls make cracking
sound—a sensation like heavy
truck striking building. Standing
motor cars rocked noticeably.
VI. Felt by all, many frightened.
Some heavy furniture moved; a
few instances of fallen plaster—
damage slight.

6.0 - 6.9

VIII – IX

VIII. Damage slight in specially
designed structures; considerable
damage in ordinary substantial
buildings with partial collapse.
Damage great in poorly built
structures. Fall of chimneys,
factory stacks, columns,
monuments, walls. Heavy
furniture overturned.

IX. Damage considerable in specially
designed structures; well-designed
frame structures thrown out of plumb.
Damage great in substantial buildings,
with partial collapse. Buildings shifted
off foundations.

7.0 and
higher

X - XI

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

XI. Few, if any (masonry) structures
remain standing. Bridges destroyed.
Rails bent greatly.

XII

XII. Damage total. Lines of sight and level are distorted. Objects thrown into
the air.

VII. Damage negligible in buildings of
good design and construction; slight to
moderate in well-built ordinary
structures; considerable damage in
poorly built or badly designed
structures; some chimneys broken.

Source: US Geological Survey (USGS): http://earthquake.usgs.gov/learn/topics/mag_vs_int.php
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Impact of Climate Change
Climate change is not expected to have any direct influence on the likelihood, size, and/or severity
of any future seismic-related event.
Probability of Future Events
Earthquake probabilities are calculated by projecting earthquake rates based on earthquake
history and fault slip rates (not simply the number of occurrences within a span of years). The
result is expressed as the probability that an earthquake of a specified magnitude will occur on a
fault or within an area.
There is a strong likelihood that the District will experience a significant earthquake from one of
the known major faults in the next 30 years. In 2015, the Working Group on California Earthquake
Probabilities (WGCEP) issued its third Uniform California Earthquake Rupture Forecast
(UCERF3)5 , which determined the likelihood for magnitude 6.7 and larger earthquakes within the
next 30 year, somewhere in the region remains near certainty (greater than 99 percent). Within
the next 30 years, the probabilities of earthquakes in Northern California are:
 72% that an earthquake measuring magnitude 6.7
 51% that an earthquake measuring magnitude 7
 20% that an earthquake measuring magnitude 7.5

5.2.5 Flood
Description
A flood occurs when the existing channel of a stream, river, canyon, or other watercourse cannot
contain excess runoff from rainfall or snowmelt, resulting in overflow onto adjacent lands. A
floodplain is the area adjacent to a watercourse or other body of water that is subject to recurring
floods. Floodplains may change over time from natural processes, changes in the characteristics
of a watershed, or human activity such as construction of bridges or channels. River channels
change as water moves downstream, acting on the channel banks and on the channel bottom.
On the outside of a channel curve, the banks are subject to erosion as the water scours against
them. On the inside of a channel curve, the banks receive deposits of sand and sediment
transferred from the eroded sites. In areas where flow contains a high-sediment load, the course
of a river or stream may shift dramatically during a single flood event. There are two (2) major
types of flooding within the service area: 1) Riverine flooding (also known as overbank flooding),
and 2) localized drainage flooding.
• Coastal Flooding Coastal flooding in Alameda County is generally caused by wave runup. Pacific Ocean storms in the months of November through February in conjunction
with high tides and strong winds can cause significant wave run-up. The size and
intensity of storm-generated waves depend on the magnitude of the storm, its sustained
wind speeds, and the duration of the storm. During storm conditions, the elevated water
levels generated by storm surge allow waves to penetrate much closer to the shoreline,

5 http://www.wgcep.org/ucerf3
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exposing coastal structures to direct wave attack, wave run-up, and wave-induced scour
and erosion.
Riverine flooding occurs when downstream channels receive more rain or snowmelt
from their watershed than normal or a channel is blocked by an ice jam or debris. Excess
water overloads the channels and flows out onto the floodplain. When flooding occurs
in steep, mountainous areas, it is usually confined, strikes with less warning time, and
has a short duration. In comparison, larger rivers typically have longer, more-predictable
flooding sequences and broad floodplains. Riverine floodplains range from narrow,
confined channels in the steep valleys of mountainous and hilly regions to wide, flat
areas in plains and coastal regions. The amount of water in the floodplain is a function
of the size and topography of the contributing watershed, the regional and local climate,
and land use characteristics.
Localized flooding in the District is generally associated with urban flooding. Urban
flooding results in the inundation of property in a built environment, particularly in more
densely populated areas, caused by rain falling on increased amounts of impervious
surfaces and overwhelming the capacity of drainage systems. Urban flooding is a
condition, characterized by its repetitive and systemic impacts on communities, that can
happen regardless of whether or not affected communities are located within designated
floodplains or near any body of water. For this LHMP, flash flooding is considered as a
potential cause of localized flooding.

Location
Figure 5.8 shows the location of the 100 and 500-year flood hazard zones in portions of Alameda
County that contain the service area.

Figure 5.8: 100 and 500-Year Flood Hazard Zones
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History:
Flooding in Alameda County has resulted in over $17M in losses over the past 20 years. Since
2001, the following flood incidents affected the District service area:
 December 31, 2005 – January 1, 2006: Widespread flooding affected the county during
the severe winter storm. Approximately 2 to 4 inches of rain fell in less than a 24-hour
period, causing urban and small stream flooding. The most severe flooding occurred in
San Leandro, Alameda, Oakland and Berkeley. Much of the damage was done to Public
Property, mainly City and County facilities. An Oakland man was killed falling down his
stairs during a storm related power outage. The flooding continued into the first few days
of January 2006.
 October 13, 2009: A strong low-pressure system made its way through Northern and
Central California accompanied by deep tropical moisture and very strong winds. Heavy
rain combined with the wind to cause numerous trees, tree limbs and pole/telephone
powers to fall. Pacific Gas and Electric reported over 277,000 customers had lost power
in the San Francisco and Monterey Bay Areas with a cost of over thirteen million dollars
in damages. The record-breaking heavy rain also led to flooding and debris flows.
Standing water covered the entire Benedict Drive onramp to Interstate 580.
 December 11, 2019: A cold front swept through the region on the 7th bringing gusty
southerly winds, heavy rain, and flooding. Winds brought down trees and power lines
across the greater Bay Area resulting in injuries to two people in San Francisco. Downed
power lines also left over 1,000 people without power in the Santa Cruz Mountains as well
as causing several additional power outages across San Francisco. A line of strong
showers moved over San Francisco bringing urbanized flooding to the city and strong
winds. Roads as well as municipal stations were underwater. Roadway flooding reported
in lane 4 of 580 eastbound.
Extent:
The magnitude of flooding that is used as the standard for floodplain management in the U.S. is
a flood with a probability of occurrence of one percent (1%) in any given year. This flood is also
known as the 100-year flood or base flood. The most readily available source of information
regarding the 100-year flood, as well as the 500-year flood (i.e., 0.2% probability of occurrence in
any given year), is the system of Flood Insurance Rate Maps (FIRMs) prepared by FEMA. These
maps are used to support the NFIP.
The USGS and other agencies refer to the percent chance of occurrence as an Annual
Exceedance Probability (AEP). An AEP is always a fraction of one. A 0.2 AEP flood has a twenty
percent (20%) chance of occurring in any given year, and this corresponds to a five (5) year
recurrence-interval flood. Recurrence-interval terminology tends to be more understandable for
flood intensity comparisons but may be misleading due to the fact that a 100-year flood could
occur two (2) years in a row. The 1938 flood was categorized as a fifty (50) year flood.
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Impacts:
Flooding in the service area typically results in flooded roadways. Flooded roadways frequently
strand vehicles and cause utility interruptions. Previous events occurred in neighborhoods
adjacent to the Estudillo and San Lorenzo Creek Canals. In recent years, garage flooding occurs
during high tides and peak rain events.
Impact of Climate Change:
Severe weather such as more powerful rainstorms are likely to occur as a result of climate change.
Atmospheric rivers which can create flooding throughout California may occur more frequently
due to warmer weather and more moisture in storm systems. Climate change has the potential to
cause more frequent and more damaging flood incidents.
Probability of Future Events
While major flooding is not likely to occur in the service area, minor street flooding is possible
during any severe storm, which can ensue on an annual basis.
5.2.6.1 Sea Level Rise
Globally, sea levels are rising due to thermal expansion caused by the ocean warming and the
ongoing melting of land-based ice, such as glaciers and polar ice caps. Regionally and locally,
the rate of sea level rise is affected by other processes, including changes in land elevation
(subsidence or uplift), coastal erosion, wind and ocean currents, ocean temperature and salinity,
atmospheric pressure, and large-scale climate regimes.
In the Bay Area, sea levels have risen more than 8 inches in the past 100 years and currently
continues to rise about 2 millimeters a year as measured by the National Oceanic and
Atmospheric Administration (NOAA). Sea level rise is projected to accelerate during this century.
Depending on the rate of global warming, sea levels in San Francisco Bay may rise a total of up
to 80 inches by the end of the century.
In addition to sea level rise, consideration must be given to storm surge and waves along the
shorelines. Understanding the additive impact of large waves and high tides to produce inundation
and flooding is crucial for planning in the coastal environment. Table 5-7 provides details on
factors that contribute to local water level conditions in Francisco Bay.6

6

Adapting to Rising Tides – Alameda County Shoreline Vulnerability Assessment. 2015.
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Table 5-7. Factors That Influence Local Water Level
Conditions in Addition to Sea Level Rise
Factors Affecting
Water Level
Tides
Storm Surge
Storm Waves
El Niños (within the
ENSO cycle)

Typical Range

Period of Influence

Frequency

5 to 7 ft
0.5 to 4 ft
0.5 to 4 ft
<1.5 ft

Hours
Days
Hours
Months to Years

Twice daily
Several times a year
Several times a year
2 to 7 years

The shoreline is comprised of a variety of shoreline features, including natural tidal marshes and
mudflats, a network of non-engineered berms, engineered flood protection structures (e.g.,
levees) and engineered shoreline protection features (e.g., bulkheads, revetments, and rip-rap)
all serving as the first line of defense to protect the densely built inland areas from coastal hazards.
Some areas along the shoreline already experience inundation due to coastal hazards, such as
the annual extreme tides, or King Tides. Areas of the shoreline that have been filled, such as Bay
Farm Island and Oakland International Airport, are especially at risk, as rising sea levels may
influence groundwater levels, resulting in increased subsidence and liquefaction hazards.
The following coastal flood hazards will likely increase due to sea level rise and other atmosphericoceanic processes:
• Daily tidal inundation: As sea level rises, the amount of land and infrastructure subjected
to daily inundation by high tides – also known as increases in mean higher high water –
will increase. This would result in increased permanent future inundation of low-lying
areas.
• Annual high tide inundation (King Tides): King Tides are abnormally high, predictable
astronomical tides that occur approximately twice per year. King Tides are the highest
tides that occur each year during the winter and summer when the Earth, moon and sun
are aligned. In the winter (December, January, and February), King Tides may be
amplified by winter weather, making these events more dramatic. King Tides result in
temporary inundation, particularly associated with nuisance flooding, such as inundation
of low-lying roads, boardwalks, and waterfront promenades.
• Extreme high tide inundation (storm surge): When Pacific Ocean storms coincide with
high tides, storm surge due to meteorological effects can elevate Pacific Ocean and San
Francisco Bay water levels and produce extreme high tides, resulting in temporary
inundation. Such storm surge events have occurred in January 27, 1983, December 3,
1983, February 6, 1998, January 8, 2005, December 31, 2006 and April 7, 2017. Extreme
high tides can cause severe inundation of low-lying roads, boardwalks, and promenades;
can exacerbate coastal and riverine flooding and cause upstream flooding; and can
interfere with stormwater outfalls.
• El Niño winter storms: During El Niño winters, atmospheric and oceanographic
conditions in the Pacific Ocean produce severe winter storms that impact the San
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Francisco shorelines. Pacific Ocean storms follow a more southerly route and bring
intense rainfall and storm conditions to the Bay Area. Tides are often elevated 0.5 to 1.0feet above normal along the coast, and wind setup can elevate water levels even further.
El Niño winter conditions prevailed in 1977–1978, 1982– 1983, 1997–1998, and 2009–
2010. A very pronounced El Niño raised raising water levels in 2015-2016 and delivered
100-year rainstorms to the Bay Area. Impacts included severe inundation of low-lying
roads, boardwalks, and waterfront promenades; storm drain backup; wave damage to
coastal structures; and erosion of natural shorelines.
Ocean swell and wind-wave events (storm waves): Pacific Ocean storms and strong
thermal gradients can produce strong winds that blow across the ocean and the Bay.
When the wind blows over long reaches of open water, large waves can be generated that
impact the shoreline and cause damage. Typical impacts include wave damage along the
shoreline, particularly to coastal structures such as levees, docks and piers, wharves, and
revetments; backshore inundation due to wave overtopping of structures; and erosion of
natural shorelines.

The potential for new or prolonged flooding as sea level rises will not be confined to the shoreline.
Sea level rise will increase the likelihood of major flood events because higher water levels in tidal
creeks and flood control channels will reduce capacity to discharge rainfall runoff. While some
creeks and coastal infrastructure already flood when rainstorms coincide with high tides, rising
sea levels will increasingly cause flooding during smaller, more frequent rainfall events.

5.2.6 Pandemic/Public Health Emergency
Description
Human health hazards include transmittable diseases and environmental hazards, such as
adverse weather. The following sections describe commonly recognized human health hazards.
Corona Viruses /SARS - The current (2020) COVID-19 pandemic is spread by a coronavirus.
Coronaviruses cause a large percentage of colds and upper respiratory infections. Severe acute
respiratory syndrome (SARS) is a viral respiratory disease caused by a SARS-associated
coronavirus. It was first identified at the end of February 2003 during an outbreak that emerged
in China and spread to four other countries.
Influenza - Flu epidemics and pandemics occur routinely, typically in the fall and winter. Because
flu seasons fluctuate in length and severity, a single estimate cannot be used to summarize
influenza-associated deaths. The U.S. Centers for Disease Control and Prevention (CDC)
estimates that from the 1976-1977 flu season to the 2006-2007 season, flu-associated deaths
ranged from a low of about 3,000 to a high of about 49,000.
Insect/Tick-Borne Disease - Insects such as mosquitos and ticks can transmit a variety of
diseases. Diseases that can be contracted through a tick bite include:
• Colorado tick fever
• Ehrlichiosis
• Lyme disease
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Rocky Mountain spotted fever
Tularemia

Diseases that mosquitoes carry include:
• Eastern equine encephalitis
• Malaria
• West Nile virus
• Zika virus
Plague - Plague is caused by the bacteria Yersinia pestis, a zoonotic bacterium usually found in
small mammals and their fleas. Plague is transmitted between animals and humans by the bite
of infected fleas, direct contact with infected tissues, and inhalation of infected respiratory
droplets. There are two primary clinical forms of plague infection: bubonic and pneumonic.
Bubonic plague is the most common form and is characterized by painful swollen lymph nodes or
'buboes.'
Plague can be a very severe disease in people, with a case-fatality ratio of 30% to 60% for the
bubonic type and is always fatal for the pneumonic kind when left untreated.
Anthrax - Anthrax is a serious infectious disease caused by gram-positive, rod-shaped bacteria
known as Bacillus anthracis. Although it is rare, people can get sick with anthrax if they come in
contact with infected animals or contaminated animal products. Anthrax has the potential for and
has been used as a biological weapon.
Hemorrhagic Fevers - Viral hemorrhagic fevers are a group of illnesses caused by several distinct
families of viruses. In general, the term “viral hemorrhagic fever” is used to describe a severe
multisystem syndrome. Characteristically, the overall vascular system is damaged, and the body’s
ability to regulate itself is impaired. These symptoms are often accompanied by hemorrhage
(bleeding); however, the bleeding is itself rarely life-threatening. While some types of hemorrhagic
fever viruses can cause relatively mild illnesses, many of these viruses cause severe, lifethreatening disease. Hemorrhagic fevers include Ebola and Yellow Fever.
History
Pandemics have occurred throughout history. Some of the largest scale public health and
pandemic incidents include:
• 2020-? COVID-19: Beginning in December 2019, in the region of Wuhan, China, a new
(“novel”) coronavirus appeared and rapidly spread. COVID-19, a shortened form of
“coronavirus disease of 2019,” has affected every nation on the planet. It is the largest
pandemic since the 1918-1919 Spanish Influenza.
• 1976-? HIV/AIDS (Peak 2005-2012) HIV/AIDs was first identified in the Democratic
Republic of the Congo in 1976. HIV/AIDS is a global pandemic, having killed more than
36 million people since 1981. Currently, there are between 31 and 35 million people living
with HIV infections.
• 1968: A category 2 Flu pandemic, sometimes referred to as “the Hong Kong Flu,” the 1968
flu pandemic was caused by the H3N2 strain of the Influenza A virus. Within three months,
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it had spread to the Philippines, India, Australia, Europe, and the U.S. While the 1968
pandemic had a comparatively low mortality rate (.5%), it still resulted in the deaths of
more than a million people, including 500,000 residents of Hong Kong; approximately 15%
of its population at the time
1956-1958: The Asian Flu was a pandemic outbreak of Influenza A of the H2N2 subtype
that originated in China in 1956 and lasted until 1958. In its two-year infectious duration,
it resulted in approximately 2 million deaths worldwide and 69,800 in the US
1918-1920: A strain of H1N1 influenza resulted in a deadly outbreak that tore across the
globe, infecting over a third of the world’s population and ending the lives of 20 – 50 million
people. Of the 500 million people infected in the 1918 infection wave, mortality rates were
estimated at 10% to 20%, with up to 25 million deaths in the first 25 weeks alone
1346 to 1353: The Black Death was an outbreak of Bubonic Plague that ravaged Europe,
Africa, and Asia, with an estimated death toll between 75 and 200 million people. Thought
to have originated in Asia, the pandemic most likely jumped continents via the fleas living
on the rats found aboard merchant ships.

Location
Pandemics occur worldwide. Smaller-scale public health incidents or epidemics may be localized,
such as the Ebola outbreak in a region of Africa. All locations are susceptible to pandemics and
local public health hazard incidents.
Extent
The World Health Organization (WHO) currently uses the Pandemic Influenza Phases to
characterize pandemics, as shown in Figure 5.9.

Figure 5.9: WHO Pandemic Influenza Phases (2009)
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In nature, influenza viruses circulate continuously among animals, especially birds. Even
though such viruses might theoretically develop into pandemic viruses, in Phase 1 no viruses
circulating among animals have been reported to cause infections in humans.
In Phase 2 an animal influenza virus circulating among domesticated or wild animals is known
to have caused infection in humans and is, therefore, considered a potential pandemic threat.
In Phase 3, an animal or human-animal influenza reassortant virus has caused sporadic cases
or small clusters of disease in people but has not resulted in human-to-human transmission
sufficient to sustain community-level outbreaks. Limited human-to-human transmission may
occur under some circumstances, for example, when there is close contact between an
infected person and an unprotected caregiver. However, limited transmission under such
restricted circumstances does not indicate that the virus has gained the level of transmissibility
among humans necessary to cause a pandemic.
Phase 4 is characterized by verified human-to-human transmission of an animal or humananimal influenza reassortant virus able to cause “community-level outbreaks.” The ability to
cause sustained disease outbreaks in a community marks a significant upwards shift in the
risk for a pandemic. Any country that suspects or has verified such an event should urgently
consult with WHO so that the situation can be jointly assessed and a decision made by the
affected country if implementation of a rapid pandemic containment operation is warranted.
Phase 4 indicates a significant increase in the risk of a pandemic but does not
necessarily mean that a pandemic is a forgone conclusion.
Phase 5 is characterized by human-to-human spread of the virus into at least two countries in
one WHO region. While most countries will not be affected at this stage, the declaration of
Phase 5 is a strong signal that a pandemic is imminent and that the time to finalize the
organization, communication, and implementation of the planned mitigation measures is short.
Phase 6, the pandemic phase, is characterized by community-level outbreaks in at least one
other country in a different WHO region in addition to the criteria defined in Phase 5.
Designation of this phase will indicate that a global pandemic is underway.
Impact of Climate Change
Climate Change may affect the occurrence or severity of pandemics by causing the geographic
expansion of insect and tick-borne pathogens.
Probability of Future Occurrence
Although the timing of the outbreak of a pandemic or other public health emergency is difficult to
predict, they will likely continue to occur and have a greater than one percent chance of occurring
in any year.

Oro Loma LHMP DRAFT December 2021 | 66
FOR OFFICIAL USE ONLY

5.2.7 Pipeline Failure/Hazardous Material Release
Definition
A hazardous material is any material that, due to its quantity, concentration, or physical or
chemical characteristics, poses a significant present or potential hazard to human health and
safety or to the environment if released. Hazardous materials include but are not limited to
hazardous substances, hazardous wastes, and any material that a business or local implementing
agency has a reasonable basis to believe would be injurious to the health and safety of persons
or would be harmful to the environment if released.
The LHMP does not focus on the hazards contained in everyday products but rather on the
hazards associated with potential releases of hazardous substances from transportation corridors
and fixed facilities within the District. Exposure to hazardous materials can cause injury, illness,
or death. Effects may be felt over seconds, minutes, or hours (short-term effects) or not emerge
until days, weeks, or even years after exposure (long-term effects). Some substances are harmful
after a single exposure of short duration, but others require long episodes of exposure or repeated
exposure over time to cause harm.
Hazardous materials in the District service area primarily consist of paints, solvents, adhesives,
gasoline, household cleaners, batteries, and pesticides and herbicides. The toxicity of a specific
substance is one important factor in determining the risk it poses, but other factors can be just as
important, if not more so. Factors affecting the severity of a hazardous material release include:
• Toxicity
• Quantity
• Dispersal characteristics
• Location of release in relation to population and sensitive environmental areas
• Efficacy of response and recovery actions
Mobile incidents include those that occur on a roadway or a railroad. These incident-related
releases are dangerous because they can occur anywhere, including near human populations,
critical facilities, or environmentally sensitive areas. Mobile incident-related releases can also be
more difficult to mitigate because of the great area over which any given incident might occur and
the potential distance of the incident site from response resources.
The release of hazardous substances from stationary sources can be caused by human error,
equipment failure, intentional dumping, acts of terrorism, or natural phenomena. Earthquakes
pose a particular risk because they can damage or destroy facilities containing hazardous
substances. The threat posed by a hazardous-material event can be amplified by restricted
access, reduced fire suppression and spill containment capability, and cutoff of response
personnel and equipment.
The Alameda County Fire Department Health Hazardous Materials Division is the designated
Certified Unified Program Agency (CUPA) for the District. The CUPA was created by the California
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legislature to minimize the number of business inspections and fees imposed on businesses
associated with the handling of hazardous materials.
History
The State Water Resources Control Board (SWRCB) maintains the GeoTracker database, which
provides information to easily identify the location of a hazardous waste site and details regarding
the type of contamination and remediation action. In 2021, GeoTracker contained two cases
under assessment and 19 cases open but inactive that are being monitored in the District service
area. There were 138 closed cases.
Location
District sites
The following table (Table 5-10) provides a list of potential sources for hazardous materials
releases within the District service area. The risk at these sites is related to large, above ground
diesel storage tanks.
Table 5-10: Potential Sources for Hazard Materials Releases
Site
Address
Main Treatment Facility
2660 Grant Ave.
Canyon Lift Station
3695 Canyon Drive, Hayward
22510 Canyon Ridge Place, Castro Valley
Canyon Ridge Lift Station
Bockman Lift Station
1850 Bockman Road, San Lorenzo
Railroad Lift Station
End of Railroad Ave, San Lorenzo
Extent
The extent of a hazardous material spill may vary from significant impacts causing injuries and
evacuation to minor impacts requiring minimal cleanup. Hazardous materials releases can be
harmful in the following ways:
 Chemical, biological, and radiological agents can cause significant health risks to those
exposed to them; biological agents can be additionally dangerous if they are infectious.
Flammable and explosive materials also present life safety concerns when exposed to
heat.
 Oil spills can present an immediate fire hazard and can contaminate drinking water
supplies. Any release of hazardous material requires a thorough and careful clean-up of
the site and decontamination of those exposed. Clean-up and recovery are time and cost
consuming.
 Delays caused by hazardous materials releases and the ensuing evacuation and cleanup
processes could lead to significant economic losses due to traffic delays (mobile releases)
or operational shut-down (fixed facilities).
 Overall, hazardous materials can cause death, serious injury, long-lasting health effects,
and damage to buildings, the environment, homes, and other property.
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Regulatory Environment
The Hazardous Materials Transportation Act (HMTA), enacted in 1975, is the principal federal law
regulating the transportation of hazardous materials. Its purpose is to "protect against the risks to
life, property, and the environment that are inherent in the transportation of hazardous material in
intrastate, interstate, and foreign commerce" under the authority of the U.S. Secretary of
Transportation. The Act was passed as a means to improve the uniformity of existing regulations
for transporting hazardous materials, preventing spills and illegal dumping, and endangering the
public and the environment, a problem exacerbated by uncoordinated and fragmented
regulations.
Regulations are enforced through four key provisions encompassing federal standards under Title
49 of the United States Code:
• Procedures and Policies
• Material Designations & Labeling
• Packaging Requirements
• Operational Rules
In 1990, Congress enacted the Hazardous Materials Transportation Uniform Safety Act
(HMTUSA) to clarify the maze of conflicting state, local, and federal regulations. Like the HMTA,
the HMTUSA requires the Secretary of Transportation to promulgate regulations for the safe
transport of hazardous material in intrastate, interstate, and foreign commerce. The Secretary
also retains authority to designate materials as hazardous when they pose unreasonable risks to
health, safety, or property. The statute includes provisions to encourage uniformity among
different state and local highway routing regulations, to develop criteria for the issuance of federal
permits to motor carriers of hazardous materials, and to regulate the transport of radioactive
materials.
Originally published in 1973 under the authority of §311 of the Clean Water Act, the Oil Pollution
Prevention regulation sets forth requirements for prevention of, preparedness for, and response
to oil discharges at specific non-transportation-related facilities. To prevent oil from reaching
navigable waters and adjoining shorelines and to contain discharges of oil, the regulation requires
these facilities to develop and implement Spill Prevention, Control, and Countermeasure (SPCC)
Plans and establishes procedures, methods, and equipment requirements (Subparts A, B, and
C). In 1990, the Oil Pollution Act (OPA) amended the Clean Water Act to require some oil storage
facilities to prepare Facility Response Plans (FRP). On July 1, 1994, the EPA finalized the
revisions that direct facility owners or operators to prepare and submit plans for responding to a
worst-case discharge of oil.
Federal
• Resource Conservation and Recovery Act: At the federal level, the principal agency
regulating the generation, transport, and disposal of hazardous substances is the EPA,
under the authority of the Resource Conservation and Recovery Act (RCRA). The RCRA
established an all-encompassing federal regulatory program for hazardous substances
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•

•

•

that is administered by the EPA. Under the act, the EPA regulates the generation,
transportation, treatment, storage, and disposal of hazardous substances.
Hazardous Materials Transport Regulations: The U.S. Department of Transportation
(USDOT) regulates the transportation of hazardous materials between states. The
USDOT Federal Railroad Administration enforces the Hazardous Materials Regulations
promulgated by the Pipeline and Hazardous Materials Safety Administration for rail
transportation. These regulations include requirements that railroads and other
transporters of hazardous materials, as well as shippers, have and adhere to security
plans and also train employees involved in offering, accepting, or transporting hazardous
materials on both safety and security matters.
Comprehensive Environmental Response, Compensation, and Liability Act:
Congress enacted the Comprehensive Environmental Response, Compensation, and
Liability Act, commonly known as Superfund, in 1980. The Act established prohibitions
and requirements concerning closed and abandoned hazardous waste sites, provided for
liability of persons responsible for releases of hazardous waste at these sites, and
established a trust fund to provide for cleanup when no responsible party could be
identified.
Regulation of Polychlorinated Biphenyls and Lead-Based Paint: The Toxic
Substances Control Act of 1976 (Title 15, United States Code, Section 2605) banned the
manufacture, processing, distribution, and use of polychlorinated biphenyls (PCB) in
enclosed systems. The EPA Region 9 PCB Program regulates the remediation of
polychlorinated biphenyls in several states, including California. The Residential LeadBased Paint Hazard Reduction Act of 1992 amended the Toxic Substances Control Act to
include Title IV, Lead Exposure Reduction. The EPA regulates renovation activities that
could create lead-based paint hazards in target housing and child-occupied facilities and
has established standards for lead-based paint hazards and lead dust cleanup levels in
most pre-1978 housing and child-occupied facilities.

State
• California Hazardous Materials Release Response Plans and Inventory Law: The
California Hazardous Materials Release Response Plans and Inventory Law of 1985
(Business Plan Act) requires hazardous materials business plans to be prepared and
inventories of hazardous materials to be disclosed, including an inventory of the
hazardous materials handled, facility floor plans showing where hazardous materials are
stored, an emergency response plan, and provisions for employee safety and emergency
response training (California Health and Safety Code, Division 20, Chapter 6.95, Article
1).
• Hazardous Waste Control Act: The Hazardous Waste Control Act is codified in
California Code of Regulations Title 26, which describes requirements for properly
managing hazardous wastes. The act created the state’s hazardous waste management
program, which is similar to but more stringent than the federal RCRA program.
• Government Code Section 65962.5 (Cortese List): The provisions of Government Code
Section 65962.5 are commonly referred to as the Cortese List. The Cortese List is a
planning document used by the state and local agencies to provide information about
Oro Loma LHMP DRAFT December 2021 | 70
FOR OFFICIAL USE ONLY

•
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hazardous materials release sites. Government Code Section 65962.5 requires the
California Environmental Protection Agency (Cal/EPA) to develop an updated Cortese List
annually, at minimum. The Department of Toxic Substances Control (DTSC) is
responsible for a portion of the information contained in the Cortese List. Other state and
local government agencies are required to provide additional hazardous material release
information for the list.
California Emergency Response Plan: California has developed an emergency
response plan to coordinate emergency services provided by federal, state, and local
governments and private agencies. Response to hazardous material incidents is one part
of this plan. The plan is managed by the California Governor’s Office of Emergency
Services (Cal OES), which coordinates the responses of other agencies, including
Cal/EPA, California Highway Patrol, the Regional Water Quality Control Board, and the
LA County Emergency Services.
California Coastal Act: The California Coastal Act of 1972 created the California Coastal
Commission to enact policies and standards in its coastal development permit decisions.
Among many issues, the California Coastal Commission and the coastal development
permit program protect against oil and hazardous substance spills and regulate the
disposal of hazardous substances at sea.

Local
• Certified Uniform Program Agency: The Los Angeles County Fire Department Health
Hazardous Materials Division is the designated Certified Unified Program Agency (CUPA)
for the District’s service area. The CUPA was created by the California legislature to
minimize the number of business inspections and fees imposed on businesses.
• District Emergency Response Plan (2018): The Emergency Response Plan (ERP)
establishes the emergency organizational structure, assigns tasks, specifies policies and
general procedures and provides for coordination of planning efforts of the various
emergency staff and service elements using the Standard Emergency Management
System (SEMS), the National Incident Management System (NIMS) and the Incident
Command System (ICS). Together, SEMS, NIMS, and ICS form a comprehensive and
standardized structure for managing any emergency incident.
Impact of Climate Change
Climate change is not expected to have any direct influence on the likelihood, size, and/or severity
of any pipeline failure or hazardous materials release.
Probability of Future Events
Based on previous occurrences, the likelihood of small hazardous materials releases is high and
can occur at any time.
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5.2.8 Power Loss
Description
A power outage is the loss of the electricity supply to an area. In addition to natural hazards,
power failure can result from a defect in a power station, damage to a power line or other part of
the distribution system, a short circuit, or the overloading of electricity mains.
A power outage may be referred to as a blackout if power is lost completely or as a brownout if
some power supply is retained, but the voltage level is below the minimum level specified for the
system, and a short circuit indicates a loss of power for a short amount of time (usually seconds).
Some brownouts, called voltage reductions, are made intentionally to prevent a full power outage.
Power failures may also be intentionally induced due to high power demand that exceeds supply
or due to actions taken by utility companies to de-energize power lines when there is the possibility
of energized power lines being downed during fire Red Flag warnings and causing fires.
History
Following devastating fires in California in 2017 and 2018, utility companies sought regulatory
actions to allow them to de-energize power lines when conditions might result in downed lines
causing wildfires. The California Public Utilities Commission developed guidelines for public
safety power shutoffs (PSPS) that have affected numerous areas of the State for up to several
days. The District loses power approximately every 60 days for between ten (10) minutes and 17
hours. The most recent event was October 15th, 2021. Power was out for eight (8) hours due to
a transformer failure and pole fire caused by the first light rain of the year.
August 2020 saw the first California electricity providers instituted rolling blackouts since 2001.
Hundreds of thousands of people experienced brief power outages through the several evenings
after the body that manages most of the state's electric utilities declared a Stage 3 emergency to
help reduce stress on the larger grid. Electricity demand surged through the day as temperatures
topped the triple digits in many parts of the state, and people cranked up fans and air-conditioning
units to try to stay cool. The emergency order was rescinded before midnight, and power was fully
restored to all affected households
The 2011 Southwest blackout, sometimes referred to as the Great Blackout of 2011, was a
widespread power outage that affected the San Diego–Tijuana area, southern Orange County,
the Imperial Valley, Mexicali Valley, and Coachella Valley, and parts of Arizona. It occurred on
Thursday, September 8, 2011, beginning at about 3:38 pm PDT and was the largest power failure
in California history.
The 2000-2001 California electricity crisis brought to light many critical issues surrounding the
State's power generation and distribution system, including its dependency on out-of-state
resources. Although California has implemented effective energy conservation programs, the
State continues to experience both population growth and weather cycles contributing to a heavy
demand for power. The 2000 and 2001 blackouts occurred due to losses in transmission or
generation and/or extremely severe temperatures that lead to heavy electric power consumption.
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Location
Power outages can occur throughout the District service area and affect the entire region.
Extent
Power outages are typically measured by the number of customers without power. This number
is two to three times lower than the number of people affected.
Impact of Climate Change
Climate change may affect the number and severity of power outages. The August 2020 rolling
blackouts resulted from high energy usage during record-setting heat throughout the state. As
hotter conditions result in more and longer Red Flag warnings and concomitant PSPS, more
power outages will occur.
Probability of Future Occurrence
While the location, duration, and number of people affected cannot be predicted, power outages
in the District service area are likely to occur on a continual basis with the likelihood of an incident
greater than 10 percent in any year.

5.2.9 Severe Storms (Heavy Rain)
For purposes of the LHMP, severe storms refer to heavy rainfall events. The District is not subject
to winter storms that result in snow/freezing temperatures or to extreme wind events. Heavy rains
may result in large stormwater drain flows. These flows are aggregated into the wastewater
system and feed into the District’s wastewater plant. In addition to changing the composition of
the wastewater which requires adjusting plant control systems, they can overwhelm system
components and result in plant discharges failing to meet regulatory requirements.
Description
Heavy rain events typically occur from October through April with most of the rainfall in December
through February as typical of a Northern Hemisphere Köppen-Geiger climate classification Csb.
The most severe and potentially damaging heavy rain events are often associated with
atmospheric rivers. The NWS defines an atmospheric rivers as relatively narrow regions in the
atmosphere that are responsible for most of the transport of water vapor from the tropics.
Atmospheric rivers come in all shapes and sizes but those that contain the largest amounts of
water vapor and strongest winds are responsible for extreme rainfall events and floods. This type
of hydrologic event can affect the entire west coast of North America. These extreme events can
disrupt travel, induce mudslides, and cause damage to life and property. Not all atmospheric rivers
are disruptive. Many are weak and provide beneficial rain or high elevation snow that is crucial to
the water supply. Figure 5-10 provides a description of atmospheric rivers.
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Figure 5.10: Atmospheric River Description
Location:
The entire planning area and, in fact, the entire U.S. west cost is subject to atmospheric rivers.
History:
Atmospheric rivers and other heavy rainstorm events occur on an annual basis. Multiple events,
spaced within a few days, have been responsible for most large, regional flood events in
California. In 1868, a series of atmospheric river and storm events resulted in flooding much of
the Central Valley and relocating the State Capitol from Sacramento.
 1986 Northern and Central California: When this series of storms hit California from
February 11-24, scientists recorded huge rain totals. Bucks Lake in the Feather River
Basin recorded almost 50 inches of rain, while Calistoga in Napa County measured 29
inches of rain. The Napa River crested over 30 feet, flooding its banks at the 100-year
mark. Thirteen people died in the storms, 50,000 others were displaced by the flooding,
and the state recorded $400 million in damages to property and infrastructure.
 1996/1997 Northern California: The atmospheric event that began on December 29, 1996,
did not end until January 4, 1997. It caused one of the most devastating floods in California
history. Most of Northern California measured more than 24 inches of rain, and the warm
nature of the storm meant that rain fell at high elevations onto saturated snowpack. In
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total, the series of storms caused $1.6 billion in damages, destroying 20,000 homes and
1,500 businesses.
2005/2006 Northern California: This quick-moving atmospheric river event started on
December 29 and brought more than 20 inches of rain throughout the Sierra Nevada.
Urban areas like San Francisco recorded 24-hour rainfall totals of 5 inches on December
31 alone. There was major flooding in the Napa and Russian River basins, with 10
counties declaring federal disaster areas. Over 1,000 homes were flooded in Napa,
costing over $300 million in damages.
2021 Northern California: A convergence of strong Pacific storms – a “bomb cyclone” and
an “atmospheric river” – triggered floods, mudflows and wind damage in California on
October 24. San Francisco saw its fourth wettest day ever, with 4.02″ / 102 mm of rain
falling on October 24, 2021. Flooding was reported across the San Francisco Bay Area,
including in Berkeley and Oakland. Swollen rivers caused flooding in Napa and Sonoma
counties. Some homes were evacuated in Santa Rosa, after several creeks broke their
banks. Extremely dry soil conditions prevented much more widespread damage.

Extent
The Center for Western Weather and Water Extremes (CW3E) at the Scripps Institution of
Oceanography released a five-level scale in February 2019 to categorize atmospheric rivers,
ranging from "weak" to "exceptional" in strength, or "beneficial" to "hazardous" in impact. Table
5.8 depicts the scale.

Category
1
2
3
4
5

Table 5-8: Atmospheric River Categories
Description
Impact
Weak
Primarily Beneficial
Moderate
Mostly Beneficial
Strong
Beneficial & Hazardous
Extreme
Mostly Hazardous
Exceptional
Primarily Hazardous

Source: Center for Western Weather and Water Extremes

Impact of Climate Change:
A warmer atmosphere drives more extreme precipitation across all storm types, increasing the
risk of flooding. Atmospheric river storms are projected to increase in intensity and duration in
California in a warming climate, with the most intense atmospheric river storms becoming more
frequent.
Probability of Future Occurrences:
Heavy rains caused by atmospheric rivers are likely to occur on an annual basis. While the
strength and impacts of individual storms cannot be predicted, more frequent and more intense
storms are likely in the future due to climate change.
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5.2.10 Tsunami
Description
A tsunami is a series of waves generated in a body of water caused by a disturbance that
displaces a large volume of water. Generally, subduction zone earthquakes of magnitude 7.5 or
greater at plate boundaries may cause tsunamis. Tsunamis also may be generated by submarine
and subaerial landslides (which may also be caused by earthquakes), submarine volcanic
eruptions, and the collapse of volcanic edifices. The southern California area has been and may
continue to be affected by tsunamis from both distant sources, such as large earthquakes
elsewhere in the Pacific Rim, and from relatively local sources off the coast of Southern California,
such as local earthquakes and landslides.
In open water, tsunamis exhibit long wave periods of up to several hours, and wavelengths that
can extend up to several hundred miles. These characteristics distinguish tsunamis from typical
wind-generated swells on the ocean, which might have a period of about 10 seconds and a
wavelength of 300 feet. Tsunamis may travel across the ocean at speeds of about 500 miles per
hour. The height or amplitude of a tsunami wave in deep water is generally one to three feet or
less, and thus may not be noticeable to people on ships. As tsunami waves approach land,
however, and as the ocean shallows, the waves slow to around 30 to 60 miles per hour but grow
significantly in height.
Tsunami run-up (see Figure 5.11:) occurs
when a peak in the tsunami wave travels
from the near-shore region onto the shore.
Run-up is a measurement of the height of
the water onshore observed above a
reference sea-level. It refers to both the
distance inland, and the elevation above
normal high tide, that a tsunami can reach
after moving past the normal shoreline
during dry-land inundation from a given
point on the coast. Run-up is generally
expressed as elevation above normal
high tide. Run-up elevation numbers from
the same tsunami will vary along a
coastline due to the influence of offshore
bathymetry and onshore topography.

Figure 5.11: Tsunami Creation and Run-up
Source: SMS-Tsunami-Warning.com

Tsunamis not only affect beaches open to the ocean, but also may cause damage to ports,
harbors, bays, tidal flats, and the shores of large coastal rivers. Due to their long wavelengths,
tsunami waves can also diffract around land masses. Therefore, the notion that offshore islands,
peninsulas, and even man-made breakwaters may provide protection is false.
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Location
Both nearby and distant earthquakes may cause tsunamis that affect the District. Distant
earthquakes would produce tsunamis that would take several hours to arrive. The U. S. Tsunami
Warning System produces warnings watches and advisories to aid emergency managers in
responding to potential tsunamis.
History:
The West Coast states of Washington, Oregon, and California have experienced tsunamis from
as far away as Alaska, South America, Japan, and Russia. The most damaging on record is the
tsunami caused by the 1964 Great Alaska earthquake. More recently, harbors in the region were
damaged by events in Japan (2011) and Chile (2010). Other tsunamis in the region were
produced by local earthquakes and landslides (both underwater and from land). There have been
a total of 94 reported tsunamis affecting the west coast since 1812, of which 17 have had a runup
over one (1) meter. The total damage has been $241 million and resulted in 25 deaths. Table 59 includes a list of historical tsunamis that have generated measurable wave run up near the
service area.
Table 5-9: Tsunamis in San Francisco Bay
Date
Source (epicenter)
Magnitude Earthquake
Max Runup (meters)
Tohuku Earthquake
3/11/2011
9.1
.25
Japan
Source: National Centers for Environnemental Information
Extent:
Tsunamis may affect the entire coastal region of Northern California. Tsunami inundation maps
have been produced collectively by tsunami modelers, geologic hazard mapping specialists, and
emergency planning scientists from the California Geological Society, Cal OES, and the Tsunami
Research Center at the University of Southern California. The tsunami inundation maps for
California cover most residentially and transient populated areas along the state’s coastline.
Coordinated by Cal OES, these official maps are developed for all populated areas at risk to
tsunamis and represent a combination of the maximum considered tsunamis for each area.
Figure 5.11 contains a predictive map of potential tsunami run-up for the service area. It indicates
the potential for the District wastewater treatment plant to be inundated.
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Figure 5.11: Potential Tsunami Runup Central Alameda County
Impact of Climate Change:
As sea levels rise, the extent of District land subject to potential inundation will increase.
Regulatory Environment:
There are very few formal regulations that pertain to tsunami events in general.
Probability of Future Occurrences:
The Bay Area is threatened by distant-source earthquakes originating in subduction zones
elsewhere in the Pacific basin, particularly from the Alaska and Aleutian Subduction Zone. Data
from the California Seismic Safety Commission indicates that since 1872, Alaska earthquakes
have produced tsunami run-ups in the Bay Area on nine separate occasions, yielding a recurrence
interval of 15.67 years. Historically, the run-ups from these events have been several inches at
most.
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6. RISK ASSESSMENT
A risk assessment involves evaluating vulnerable assets, describing potential impacts, and
estimating losses for each hazard. The intention of a risk assessment is to help the community
understand the greatest risks facing the District. The risk assessment defines and quantifies
vulnerable staff, buildings, critical facilities, and other assets at risk from hazards and is based on
the best available data and the significance of the hazard. The risk assessment further examines
the impact of the identified hazards on the District, determines which areas of the District are most
vulnerable to each hazard, and estimates potential losses to District facilities for each hazard.

6.1 Assets (Services & Facilities) at Risk
Table 6-1 provided values for District facility building, contents, and equipment were derived from
current insurance coverages.

Table 6-1: Facility Values
Facility

Building

Contents

Maint/Collections Dept Building
#2, 2600 Grant Avenue, San
$476,861
Lorenzo
WWTP, 2600 Grant Avenue, San Lorenzo
Building #3, Quonset/ Storage
$325,244
Building #4, EOC Trailer
$87,840
Structure #5, Grit Washer
$355,884
Building #6A, Influent Pump
$1,912,220
Station
Building #7, Primary Clarifier #1
$3,305,515
Building #7, Primary Clarifier #2
$3,305,515
Building #7, Primary Clarifier #3
$3,305,515
Building #8, Aeration Tanks
$14,001,482
Building #9, Auxiliary Secondary
$2,553,023
Clarifier #1
Building #9, Auxiliary Secondary
$2,553,023
Clarifier #2
Building #9, Auxiliary Secondary
$2,553,023
Clarifier #3
Building #10, Chlorine Contact
$7,242,919
Tank
Building #12A, Old Digester
$1,903,996
Heater Building
Building #13, Maintenance
$1,242,919
Building #14, Digester #1
$1,053,264
Building #14, Digester #2
$1,053,264
Building #14, Digester #4
$1,053,264
Building #14, Digester #5
$1,053,264

Equipment

Total

$476,861

$325,244
$87,840
$355,884
$1,912,220
$3,305,515
$3,305,515
$3,305,515
$14,001,482
$2,553,023
$2,553,023
$2,553,023
$7,242,919
$1,903,996
$1,242,929
$1,053,264
$1,053,264
$1,053,264
$1,053,264
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Table 6-1: Facility Values
Facility
Building #16, Solids Handling
Building
Building #17, West Switchgear
Structure #19, Hypochlorite Pad
Structure #20, Emergency
Supply Storage
Structure #21, Field Pump #1
Structure #30, Compressed Gas
Pad
Building #22, Primary Treatment
Station
Structure #35, Detritor/Influent
Pump Basin
Structure #18, Waste Gas
Burner
Building #128, Digester Heater
Building #2
Building #37, Oil Room/Flow
Channel
Building #15, Plant Operations
Building #29, Co-Gen/MCC
Building
Digester Mixing Pumps Station
Structure #41, Drainage Pump
Station 2
Building #33, Grit Building &
Basin
Structure #32, Barscreens
Administration Building, Building
#1: Admin
Engineering Building, Building
#1: Engineering
Vehicles and Equipment,
2600 Grant Avenue, San
Lorenzo
Secondary Clarifiers (3)
Building #38, RAS/WAS Building
Building #40, Mixed Liquor Flow
Split Structure
Building #6B, Influent Pump
Station #2
Structure #43, Gravity Belt
Thickener Facility
Process Piping

Building

Contents

Equipment

Total

$5,453,726

$5,453,726

$1,475,659
$830,408

$1,475,659
$830,408

$3,840

$3,840

$66,135

$66,135

$650,501

$650,501

$1,172,246

$1,172,246

$941,910

941,910

$327,707

$327,707

$2,496,496

$2,496,496

$754,054

$754,054

$1,955,431

$1,955,431

$1,452,195

$1,452,195

$649,797

$649,797

$98,707

$98,707

$1,300,958

$1,300,958

$652,974

$652,974

$1,489,511

$329,249

$1,818,760

$930,419

$112,383

$1,042,802

-

$2,066,709

$2,066,709

$15,034,989
$3,295,259

$15,034,989
$3,295,259

$591,781

$591,781

$1,213,130

$1,213,130

$1,431,181

$1,431,181

$11,000,000

$11,000,000
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Table 6-1: Facility Values
Facility
Building #44 Storage:
Emergency Equipment Barn
(FOG) Grease Receiving
Facilities
Digesters 6 & 7 (2) Two – 80’
Diameter Digesters
Aeration Basin-4th Train
Blower Building
Other Locations
1360 Trojan Avenue, San
Lorenza
1850 Bockman Road, San
Lorenzo
Pump Stations T/O District Grant
(3) Pump Station, Grant Avenue,
2400 Block, San Lorenzo
Pump Stations TO District
Railroad (#4) Pump Stations,
End of Railroad Avenue, San
Lorenzo
17503 Wickman Fl, San Lorenzo
3304 Monika Lane, Hayward
25687 Deer Trail, Hayward
25976 Clausen Court, Hayward
3375 Shawn Court, Hayward
23646 Glenbrook Lane,
Hayward
3870 Blackstone Court, Hayward
3695 Canyon Drive, Hayward
22510 Canyon Ridge Place,
Castro Valley
1850 Bockman Road, San
Lorenzo
Totals

Building

Contents

Equipment

$710,841
$787,522

Total
$710,841

$366,823

$1,154,345

$11,680,617

$11,680,617

$10,000,000
$1,000,000

$2,020,000

$10,000,000
$3,020,000

$483,308

$260,976

$744,284

$75,564

$91,936

$167,500

$91,625

$49,033

$140,658

$506,112

$153,228

$659,340

$82,311
$84,826
$96,110
$94,395
$96,110

$49,033
$49,033
$55,163
$55,163
$55,163

$131,344
$133,859
$151,273
$149,558
$151,273

$104,736

$57,613

$162,349

$291,123
$289,644

$58,226
$183,872

$349,349
$473,516

$109,301

$58,226

$167,527

$29,465

$21,821

$51,286

$120,060,355

$3,621,212

$2,066,709

$125,748,276

6.3 Identification of Critical Facilities and Assets
The location and operations of high-risk facilities such as critical infrastructures and key assets in
or near the District are a significant concern with respect to a disaster. The planning team used
FEMA's “Public Assistance Guide” (FEMA 322)7 that defines critical facilities like data centers,
utility plants, or highly hazardous materials facilities. They also used the FEMA Hazard Mitigation
Handbook, which describes three categories of facilities for analysis to revise this list: critical
7

https://www.fema.gov/media‐library‐data/20130726‐1826‐25045‐

1802/fema_publication_322_public_assistance_guide_6_1_07.pdf
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facilities for District operations; high potential loss facilities and facilities with hazardous materials;
and critical infrastructure such as streets and bridges, airports, and oil refineries. Table 6-2 lists
the critical facilities for the District’s 2022 LHMP.

Table 6-2: Critical Facilities 2022
Facility/Asset Name
Wastewater Treatment
Plant, 2600 Grant Avenue,
San Lorenzo

Category

Site Purpose

Utility

Wastewater Treatment

6.4 Cultural and Natural Resources Inventory
There are no cultural or natural resources that the District has cognizance over.

6.5 Land Use Trends and Development
The District’s service area is largely built out. The District is geographically constrained to the
West by the SF Bay and to the East by East Bay Regional Park District lands/Castro Valley
Sanitary District service area. The District is bound to the north and south by San Leandro and
Hayward respectively. A source of significant potential growth includes the Bayfair Mall Complex.
This complex is located next to the BART Transit Station and existing master planning calls for
5,000 equivalent residential units. If completed, the development would represent an expansion
of the service connections of 10%. Over the past 20 years, the pace of growth as averaged under
1% per year.

6.6 Risk Assessment and Potential Loss
The risk assessment and potential losses for physical damage for District facilities are listed in
Table 6-3. Because the District provides a critical lifeline infrastructure support system, potential
losses beyond physical damage must be considered. Loss of sanitary service due to nondestructive events results in community hardship, economic loss, and reputational damage.
Computing potential losses from these risks is beyond the scope of this LHMP and must be
considered in the context of the impact on the entire county and region.
The percentages associated with each hazard represent the District’s approximation of its
vulnerability in terms of loss of functionality for the wastewater system’s major facilities.

Table 6-3: Risk Assessment / Potential Losses
Facility
1.
2.
3.
4.
5.

Climate Change
Cyber Attack 10%
Dam Failure 20%
Earthquake 50%
Flood 20%

Buildings
N/A

$12,006,035
$24,016,070
$60,030,277
$24,016,070

Contents

Equip

Total

N/A

N/A

N/A

$362,121
$724,242
$1,810,606
$724,242

$206,671
$412,342
$1,033,354
$412,342

$12,574,828
$25,149,656
$62,874,138
$25,149,656
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6. Pandemic/Public
Health 10%
7. Pipeline Failure
/Hazmat Release
10%
8. Power Loss 5%
9. Severe Storms 5%
10. Tsunami 10%

$12,006,035

$362,121

$206,671

$12,574,828

$12,006,035

$362,121

$206,671

$12,574,828

$6,003,027
$6,003,027
$12,006,035

$181,060
$181,060
$362,121

$,103,335
$,103,335
$206,671

$6,287,413
$6,287,413
$12,574,828
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SECTION 7: MITIGATION STRATEGY
Federal regulations require local mitigation plans to identify goals for reducing long-term
vulnerabilities to the identified hazards in the planning area (Section 201.6(c)(3)(i)).
A hazard mitigation plan’s primary focus is the mitigation strategy. It represents the efforts
selected by the District to reduce or prevent losses resulting from the hazards identified in the risk
assessment. The strategy includes mitigation actions and projects to address the risk and
vulnerabilities discovered in the risk assessment. The mitigation strategy consists of the following
steps:
• Identify and profile hazards and risk within the District
• Identify projects and activities that can prevent or mitigate damage and injury to the
population and buildings
• Develop a mitigation strategy to implement the mitigation actions
• Develop an action plan to prioritize, implement, and administer the mitigation actions
• Implement the LHMP mitigation action plan
A capability assessment was conducted of District authorities, policies, programs, and resources.
Based upon this assessment and the hazard analysis and risk assessment, goals, and mitigation
actions were developed. The planning team also developed a process to prioritize, implement,
and administer the mitigation actions to reduce risk to existing facilities and new development.

7.1 Hazard Mitigation Statement
The 2022 LHMP represents the District’s commitment to create a safer, more resilient community
by taking actions to reduce risk and by committing resources to lessen the effects of hazards on
the people and property of the District.

7.2 Hazard Mitigation Goals and Objectives
Mitigation goals are guidelines that represent what the community wants to accomplish through
the mitigation plan. Goals are broad statements that represent a long-term, community-wide
vision. The planning team reviewed the example goals and objectives from the previous LHMP
and determined which goals best met the District’s objectives for mitigation. The 2022 goals are
new, as this is the District’s first LHMP. In addition to the overarching hazard mitigation goals,
the District worked to develop the strategies aligned with the District CIP and Sewer System
Management Plan. Table 7-1 lists the goals for the 2022 LHMP.
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Table 7-1: Hazard Mitigation Goals
2022 Goals
Goal 1: Protect life and property, and reduce potential injuries from natural, technological,
and human-caused hazards
Goal 2: Improve public understanding, support of, and need for hazard mitigation measures
Goal 3: Promote disaster resilience for the District’s natural, existing, and future built
environment
Goal 4: Strengthen partnerships and collaboration to implement hazard mitigation activities
Goal 5: Enhance the District’s ability to effectively and immediately respond to disasters

7.3 Mitigation Actions/Projects and Implementation Strategy
Mitigation actions are specific activities or projects that serve to meet the goals that the community
has identified. Mitigation actions and projects are more specific than goals or objectives and often
include a mechanism, such as an assigned timeframe, to measure the success and ensure the
actions are accomplished. The planning team conducted a review of the mitigation actions and
strategies from the State Hazard Mitigation Plan and from other jurisdiction’s planning efforts to
develop new mitigation actions and projects to reduce the effects of hazards, with emphasis on
new and existing buildings, and infrastructure.
The requirements for prioritization of mitigation actions, as provided in the federal regulations
implementing the Stafford Act as amended by DMA 2000, are described below.

Based on these criteria, the District prioritized potential mitigation projects and included them in
the action plan discussed below in Table 7-3. The mitigation action plan developed by the
planning team includes the action items that the District intends to implement during the next five
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years, assuming funding availability. The action plan includes the implementing department, an
estimate of the timeline for implementation, and potential funding sources.

7.3.1 Projects Assessment
This is the initial LHMP for the District. There are no previous mitigation projects.

7.3.2 Mitigation Actions
Mitigation actions are specific activities or projects that serve to meet the goals that the community
has identified. Mitigation actions and projects are more specific than goals or objectives and often
include a mechanism, such as an assigned time period, to measure the success and ensure the
actions are accomplished. The planning team developed 18 mitigation actions and projects to
reduce the effects of hazards, with emphasis is on new and existing buildings and infrastructure.
Table 7-2 lists the initial, potential mitigation actions developed by the planning team. For each
mitigation action, the following information is listed: goal, mitigation action, mitigation type,
hazard(s) addressed, and implementing organization.

Table 7-2: Potential Mitigation Actions 2022
Goal

Action
Item #

1.1
Goal 1: Protect
life, property,
and reduce
potential injuries
from natural
caused hazards.

1.2

Mitigation
Type

Action Description
The District has
identified 15 fault
crossings of its sewer
lines. In most cases,
flexible piping and
fortified connections
were installed. The
District maintains pump
equipment and mobile
hose reel to provide
bypass piping. Continue
maintaining bypass
equipment and perform
annual drills.
As existing piping
reaches the end of its
life, continue to replace
vitrified clay with high
density polyethylene
(HDPE) for earthquake
resiliency and superior
performance in either
drought or peak flow

Related
Hazards

Implementing
Organizations

Critical
facilities
protection

Seismic

District
Operations

Critical
facilities
protection

Seismic

District
Operations

Oro Loma LHMP DRAFT December 2021 | 87
FOR OFFICIAL USE ONLY

events from climate
change.

1.3

1.4

1.5

Continue to include
back-up power
generation as part of
critical facility design
Raise the level of the
flood control levee that
provides protection to
the wastewater
treatment plant to meet
the standards along the
adjacent San Lorenzo
and Bockman Channels
(1-6 feet, depending
upon location)
Retrofit or replace
Digester Nos. 4 and 5
due to age, seismic
vulnerabilities, and
deterioration

Critical
facilities
protection

• Loss of
power/P
SPS
• Seismic
• Cyberattack

District
Engineering

Structural

• Flood
• Severe
storms
• Tsunami

District
Operations

Structural

Seismic

District
Engineering

Oro Loma LHMP DRAFT December 2021 | 88
FOR OFFICIAL USE ONLY

Table 7-2: Potential Mitigation Actions 2022
Goal

Action
Item #

2.1

Goal 2:
Improve public
understanding,
support of and
need for hazard
mitigation
measures.

2.2

2.3

2.4

Goal 3:
Promote
disaster
resilience for
the District’s
natural,
existing, and
future built
environment.
Goal 4:
Strengthen
partnerships
and
collaboration to
implement
hazard
mitigation
activities.

Mitigation
Type

Related
Hazards

Prevention

Pipeline
rupture/
HazMat

Education/
awareness

All

Education/
awareness

All

Education/
awareness

Seismic

Prevention

Pandemic

Action Description
Continue participation in
Underground Service Alert
(USA) program to ensure
contractors mark where
pipes are located
Continue educating the
public about the impact of
natural hazards on
wastewater operations
through community
involvement
Consider posting a copy of
the District Hazard
Mitigation Plan on the
website to provide public
education on potential
District hazards
Include hazard education
(e.g., earthquake kits and
preparedness) through
District bill inserts

Implementing
Organizations

Consider training employees
in the pandemic/ influenza
procedures
3.1

4.1

Continue membership in the
Critical
California Water and
facilities
Wastewater Agency
protection
Response Network (WARN)

All
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Table 7-2: Potential Mitigation Actions 2022
Goal

Goal 5: Enhance
the District’s
ability to
effectively and
immediately
respond to
disasters.

Action
Item #

Mitigation
Type

Action Description

Related
Hazards

5.1

Maintain stock of emergency
personnel supplies such as
blankets, sleeping bags, cots,
and personal protective
equipment.

Critical
facilities
protection

All

5.2

Maintain/increase levels of
emergency inventory materials
Critical
including food and canned water
facilities
to support emergency operations
protection
at District facilities for at least 72
hours.

All

5.3

Critical
Continue to conduct EOC training
facilities
and exercises
protection

All

5.4

Upgrade the SCADA system to
provide resiliency/backup
capability

Critical
facility
protection

All

Critical
facility
protection

All

5.5

Relocate the EOC to the
operations control center to
provide greater functionality and
alignment with core mission.

5.6

Develop redundant/alternate
supply sources for critical
wastewater treatment chemicals Prevention
to address potential supply chain
bottlenecks

Flood/
Supply
Chain
Disruption

5.7

Develop redundant/alternate
supply sources for critical
equipment and electronic
Prevention
components in the wastewater
treatment plant to address
potential supply chain bottlenecks

All

Implementing
Organizations

Oro Loma LHMP DRAFT December 2021 | 90
FOR OFFICIAL USE ONLY

7.3.3 Mitigation Action Plan
The mitigation action plan developed by the planning team includes the action items that the
District intends to implement during the next five years, assuming funding availability. The action
plan, shown in Table 7-3, includes the implementing department, an estimate of the timeline for
implementation, and potential funding sources.
The new mitigation actions include a broad range of approaches to hazard mitigation such as
retrofitting, code enforcement, development of new regulations, public education, development of
redundant facilities, and others. Measures are included to mitigate risks to existing buildings and
infrastructure, as well as new buildings and infrastructure. The mitigation action plan assigns
primary responsibility for each of the action items to an implementing department. The
implementing department is the controlling department that will assign funding and oversee
activity implementation, monitoring, and evaluation.
The planning team does not presume the expertise to prescribe, which projects will be
implemented. The prioritization of projects in the LHMP is a means to provide a basis for
implementing the mitigation strategies, but all new mitigation actions and projects will be formally
prioritized and selected by the implementing department. This will accommodate the project
funding, schedule of the department, staff requirements, and ability to integrate the new project
into existing and ongoing projects. Departments will take into account the funding source, the
cost-effectiveness of the project, alternative projects, the compatibility of the new project with
ongoing projects, the extent to which the project addresses the risks assessed in Section 4 and
the potential of economic and social damage.
Prioritization
To assist with implementing the mitigation action plan, the planning team used the following
ranking process to provide a method to prioritize the projects for the Action Plan. Designations of
High, Medium, and Low priorities have been assigned to each action item using the following
criteria.
Does the action

Can the action

Will the action

Solve the problem?
Address vulnerability assessment?
Reduce the exposure or vulnerability to the highest priority hazard?
Address multiple hazards?
Offer benefits that equal or exceed costs?
Implement a goal, policy, or project identified in the General Plan or
Capital Improvement Plan?
Be implemented with existing funds?
Be implemented by existing state or federal grant programs?
Be completed within the five-year life cycle of the LHMP?
Be implemented with currently available technologies?
Be accepted by the community?
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Is there

Be supported by community leaders?
Adversely affect segments of the population or neighborhoods?
Require a change in local ordinances or zoning laws?
Result in a positive or neutral impact on the environment?
Comply with all local, state, and federal environmental laws and
regulations?
Sufficient staffing to undertake the project?
Existing authority to undertake the project?

Each positive response is equal to one point. Answers to the criteria above determined the
priority according to the following scale:
1–6 = Low priority
7–12 = Medium priority
13–18 = High
priority
Using the criteria above, the planning team employed the Social, Technical, Administrative,
Political, Legal, Economic, Environmental method to rank actions in the mitigation action plan.
The results are contained in Appendix D.
Benefit-Cost Analysis
Conducting benefit/cost analysis for a mitigation activity can assist the District in determining
whether a project is worth undertaking now in order to avoid disaster-related damages later. Costeffectiveness analysis evaluates how to best spend a given amount of money to achieve a specific
goal. Determining the economic feasibility of mitigating hazards can provide decision-makers with
an understanding of the potential benefits and costs of an activity, as well as a basis for comparing
alternative projects.
Funding
The funds required to implement the mitigation action plan will come from a variety of sources,
including Federal Hazard Mitigation Grants, District budget, bonds, fees and assessments, and
others. Some projects are (or will be) included in capital improvement budgets, while some,
especially ongoing projects, are included in department operating budgets.
Prior to beginning a project or when federal funding is involved, the implementing department will
use a FEMA approved benefit/cost analysis approach to identify the actual costs and benefits of
implementing these mitigation actions. For non-structural projects, implementing departments will
use other appropriate methods to weigh the costs and benefits of each action item and then
develop a prioritized list.
Implementation
Mitigation projects were assigned one of three categories as a tentative schedule for
implementation; short-range, mid-range, and long-range. Projects that are currently being
implemented by various departments are assigned to the ongoing category. Implementation of
short-range projects will typically begin within the next three years. Mid-range projects will require
some planning and likely require funding beyond what is currently allocated to the various
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departments in the District’s Operations and Maintenance budget. Projects in the mid-range
category will generally begin implementation in the next three to five years. Long-range projects
will require great planning and funding and will generally begin implementation within five years
and beyond.
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Table 7-3: Mitigation Action Plan
Item #

Priority

Activity Description

Timeline

Funding
Source

Estimated Cost

High

Maintain bypass pumping and hose reel system. Expand
flexible pipe connections to all Hayward Fault crossings.

3-5 years

Grant BRIC

Need estimate

1.2

High

Continue to replace existing vitrified clay pipe with
HDPE at a minimum pace of 2.7 miles per year (1% of
system).

Ongoing

Operations
Budget

TBD

1.3

High

Continue to include back-up power generation as part
of critical facility design

Ongoing

Operations
Budget

Need estimate

Grant BRIC

$20,000,000

Grant BRIC

$12,000,000

1.1

1.4

High

1.5

High

Raise the level of the levee that provides flood protection
to the wastewater treatment plant by 2 feet and adjacent 1 year
industrial and utility owned properties.
Seismically retrofit/replace Digester No. 4 and 5 due to
2 years
age (constructed in 1958) and deterioration

Notes
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Table 7-3: Mitigation Action Plan
Item #

Priority

Activity Description

Timeline

Funding
Source

Estimated Cost

2.1

High

Continue Underground Service Alert (USA) program
to ensure contractors mark where pipes are located

Ongoing

Operations
Budget

No cost

2.2

High

Continue educating the public about the impact of
natural hazards on wastewater operations through
community involvement.

Ongoing

Operations
Budget

$15,000 annually

2.3

High

Post a copy of the District Hazard Mitigation Plan on
the website to provide public education on potential
District hazards

Ongoing

Operations
Budget

No cost

2.4

High

Include hazard education (e.g., earthquake kits and
preparedness) through District water bill inserts

Annually

Operations
Budget

$5,000-10,000
annually
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Notes

Table 7-3: Mitigation Action Plan
Item #

Priority

Activity Description

Timeline

Funding Source

Estimated Cost

3.1

High

Consider training employees in the pandemic/
influenza procedures

Ongoing

Operations
Budget

$2,000
annually

4.1

High

Continue membership in the California Water and
Wastewater Agency Response Network (WARN)

Ongoing

N/A

None

Notes
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Table 7-3: Mitigation Action Plan
Item #

Priority

Activity Description

Timeline

Funding
Source

Estimated Cost

High

Continue purchasing and storing emergency personnel
supplies such as food and blankets

Ongoing

Operations
Budget

$5,000/year

5.2

High

Maintain/increase levels of emergency inventory
materials including MRE’s and canned water to support
emergency operations at District facilities.

Ongoing

Operations
Budget

$5,000/year

5.3

High

Continue to conduct EOC training and exercises

Operating
fund

Operations
Budget

$5,000/year

5.1
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Notes

Table 7-3: Mitigation Action Plan
Item #

5.4

5.5

5.6

5.7

Priority

Activity Description

Timeline

Funding
Source

Estimated Cost

High

Upgrade the SCADA system to provide
resiliency/backup capability

1-3 years

General Fund

$200,000

High

Relocate the EOC to the operations control center to
provide greater functionality and alignment between
emergency response and resilient treatment during
disaster events.

1-3 years

Grant
BRIC

$50,000

High

Develop redundant/alternate supply sources for critical
wastewater treatment chemicals to address potential
supply chain bottlenecks

Ongoing

General Fund

$100,000/year

High

Develop redundant/alternate supply sources for critical
electronic components in the wastewater treatment
plant to address potential microchip supply chain
bottlenecks

Ongoing

General Fund

$100,000
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Notes
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SECTION 8: PLAN MAINTENANCE, MONITORING AND
EVALUATION
FEMA REGULATION CHECKLIST: PLANNING PROCESS
Documentation of the Planning Process
44 CFR § 201.6(c)(1): The plan shall include documentation of the planning process
used to develop the plan, including how it was prepared, who was involved in the
process, and how the public was involved.
Elements
A5. Is there discussion on how the community will continue public participation in the plan
maintenance process? 44 CFR 201.6(c)(4)(iii)
A6. Is there a description of the method and schedule for keeping the plan current
(monitoring, evaluating and updating the mitigation plan within a 5-year cycle)? 44 CFR
201.6(c)(4)(i)
Source: FEMA, Local Mitigation Planning Handbook Review Tool, March 2013.

Implementation and maintenance of the plan is critical to the overall success of hazard mitigation
planning. This section details the process that the District will use to monitor, update, and evaluate
the plan within the five-year cycle of the plan’s revision to ensure the LHMP remains an active
and relevant document. The format of the plan aligns with the regulation checklist and is divided
into sections of information. When it is time to maintain or revise the LHMP, data can be easily
located and incorporated, resulting in an easy method to keep the plan current and relevant.
The planning team represents District staff from each department and other stakeholders that
contributed to the development of the 2022 LHMP. The planning team oversaw the development
of the plan and made recommendations on key elements of the plan, including the maintenance
strategy.
It was important to the District that each department be represented in the planning team and
given the opportunity to provide input during the plan development. This philosophy will be
continued for future plan revisions through evaluations, maintenance, and updates of data,
processes, and programs. The planning team will convene annually to perform annual reviews of
the LHMP and its implementation. The planning team will include representation from residents,
citizen groups, partner agencies and stakeholders within the planning area.
If planning team members can no longer serve on the planning team, the General Manager will
assign another staff person to be on the planning team so that every District department is
represented.

8.1 Monitoring and Evaluation
The hazard mitigation plan includes a range of action items to reduce losses from hazard events.
Together, the action items provide a framework for activities that the District can choose to
implement over the next five years. The effectiveness of the plan depends on the incorporation of
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the action items into existing the District plans, policies, and programs. Although the General
Manager’s Office will have primary responsibility for the LHMP’s continual review, coordination,
and promotion, plan implementation, and evaluation will be a shared responsibility among all
departments and agencies that contributed to the mitigation action plan.
The General Manager and Department Supervisors will be jointly responsible for the plan’s
implementation and maintenance through existing District programs. Department Supervisors will
be responsible for implementing mitigation strategies and actions specific to their department
operations. The General Manager will assume the lead responsibility for facilitating plan
maintenance and coordinating the planning team.
Each April, the planning team will begin the process of reviewing the LHMP and the
implementation of mitigation actions to develop an annual progress report. This process can also
assist the budget review process by providing information on mitigation projects and activities that
have been completed or implemented. The annual progress report process will serve to align
annual reviews of the hazard mitigation plan and to incorporate information. As updates to the
LHMP are completed, the public will be made aware of the changes to the LHMP and make
recommendations or comments.
The planning team will monitor the hazard mitigation strategies during the year, and at a meeting
held in January of each year, team members will provide information for the evaluation of the
progress of the 2022LHMP. This evaluation will include:
 A summary of any hazard events that occurred during the prior year and their impact on
the planning area
 A review of successful mitigation initiatives identified in the 2022 plan
 A brief discussion about the targeted strategies that were not completed
 A re-evaluation of the action plan to determine if the timeline for identified projects needs
to be amended, and the reason for the amendment, e.g., funding issues
 Any recommendations for new projects
 Any changes in or potential for new funding options (grant opportunities)
 Any impacts of other planning programs or initiatives in the District that involve hazard
mitigation
The planning team will write a progress report that will be provided to the District’s budget planning
team for review and incorporation in the budget process as mitigation projects are completed or
implemented. The hazard mitigation plan progress report will also be posted on the District
website on the page dedicated to the hazard mitigation plan, provided to the local media through
a press release, and presented in the form of a report to the District Board. The planning team
will strive to complete the progress report process by March of each year.

8.2 Plan Update
Section 201.6.d.3 of 44CFR requires that local hazard mitigation plans be reviewed, revised as
appropriate, and resubmitted for approval in order to remain eligible for benefits awarded under
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the Disaster Mitigation Act. The District intends to update its hazard mitigation plan on a five-year
cycle.
Based on needs identified by the planning team, the update will, at a minimum, include the
following elements:
• The hazard risk assessment will be reviewed and updated using the most recent
information and technologies
• The action plan will be reviewed and revised to account for any initiatives completed,
dropped, or changed and to account for changes in the risk assessment
• Any new District policies identified under other planning mechanisms, as appropriate
• The draft LHMP update will be sent to appropriate agencies and organizations for
comment
• The public will be given an opportunity to comment on the updated version prior to
adoption
• The District Board will adopt the updated plan
At a minimum of six months before the expiration date of the 2022 LHMP, the planning team will
implement a plan revision schedule to formally update the 2022 plan. The plan will be revised
using the latest FEMA hazard mitigation guidance documents, such as the Mitigation Planning
Tool and Regulation Checklist, to ensure compliance with current hazard mitigation planning
regulations.
The overall success of the LHMP is through implementation of the plan’s hazard mitigation
strategy and activities to reduce the effects of hazards, protect people and property, and improve
the District’s efforts to respond to and recover from disasters. Members of the public and the
District will ultimately benefit from the implementation of the LHMP and must be given the
opportunity to provide input to the continuous cycle of LHMP planning.

8.3 Continued Public Involvement
The District will strive to keep the public aware of hazard mitigation projects that take place as a
result of the LHMP. Public information will be released through press releases, District website
announcements, public hearings as required, Board meetings, social media, and the District enews blast to subscribers.
Projects that mitigate hazards are included in the District’s annual budget planning process. The
public is made aware of the planning through District Board meetings and press releases during
this time. The budget planning process will serve as an annual opportunity to conduct outreach
to the public on updates to the hazard mitigation planning process.
A survey can be developed to gather input on how the community feels about the progress being
made on LHMP activities. The District will also provide press releases and information about
hazard mitigation projects to the public regularly. At a minimum, the public will be engaged to
learn about current LHMP activities and given the opportunity to provide comments and
information on an annual basis to update and maintain the LHMP. The District’s administrative
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staff, tasked with public outreach, will be responsible for ensuring the public is included and
involved in the annual public plan update and outreach.
When the time comes to begin revising the 2022 LHMP, the plan update process will be
implemented, which will include continued public involvement and input through attendance at
designated public meetings, web postings, through press releases to local media, community
fairs, and events, and surveys. As part of this effort, a series of public meetings will be held, and
public comments will be solicited on the revisions to the LHMP according to the five-year cycle.
Table 8-1 summarizes proposed activities for public involvement and dissemination of information
that shall be pursued whenever possible and appropriate.

Table 8-1: Past and Proposed Continued Public Involvement Activities or
Opportunities Identified by the District
Public Involvement Activity or Opportunity

Department

PAST

Administration N/A

All

N/A

PROPOSED
 Conduct annual surveys to be
completed online and at the annual
Open House Event
 Place more emphasis on the risks
associated with natural and manmade
hazards at public awareness
campaigns conducted by various
District departments. Consider
developing and distributing public
education materials for natural
hazards.
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SECTION 9: PLAN APPROVAL AND ADOPTION
FEMA REGULATION CHECKLIST: PLAN ADOPTION
Adoption by the Local Governing Body
44 CFR § 201.6(c)(5): The local hazard mitigation plan shall include documentation that the
plan has been formally adopted by the governing body of the jurisdiction requesting
approval of the plan. 44 CFR §201.6(c)(5)
Element
E1. Does the Plan include documentation that the Plan has been formally adopted by the
governing body of the jurisdiction requesting approval?
Source: FEMA, Local Mitigation Planning Handbook Review Tool, March 2013.

Per 44 CFR 201.6(d)(1), the District hazard mitigation plan must be submitted to the State Hazard
Mitigation Officer (SHMO) for review. The state will then send the plan to the appropriate FEMA
Regional Office for formal review and approval. The state will coordinate between the District and
FEMA once the plan is sent to FEMA for the final review and approval. FEMA has the authority
to conduct the final review and approve the LHMP pending adoption by the District Board.
The 2022 District LHMP meets all requirements on the regulation checklist and was adopted by
District Board on February 15, 2022. A scanned copy of the resolution is included on the following
page. Accordingly, the District meets the requirements of the Stafford Act, as amended, and 44
CFR § 201.6(c)(5).
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Insert approval resolution.
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Appendices
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APPENDIX A - LOCAL MITIGATION PLAN REVIEW TOOL
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APPENDIX B – PLANNING TEAM MEETING DOCUMENTATION
Appendix B contains documentation of the planning process for the HMP planning team,
including meetings, presentations, emails, etc.
Meeting Handouts, Presentation
Included in HMP

Meeting Date

Meeting Title

September 2, 2021

Project Kickoff Meeting

‐
‐
‐
‐

Invitation to stakeholders
Sign-in sheet
Presentation (cover only)
Meeting minutes

October 20, 2021

Planning Team Meeting #2

‐
‐
‐
‐

Invitation to stakeholders
Sign-in sheet
Presentation (cover only)
Meeting minutes

November 3, 2021

Planning Team Meeting #3

‐
‐
‐
‐
‐

Invitation to stakeholders
Meeting agenda
Sign-in sheet
Presentation (cover only)
Meeting minutes
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Planning Team Meeting Nr. 1 (Project Kickoff Meeting)
The following material is provided to document the planning process activities associated with the
project kickoff meeting:

Invitation:

Sign in (Virtual):
Meeting Attendees
Name

Organization/
Department

Email

Hank Ackerman

Director of Alameda County Flood
Control

Hank@acpwa.org

Matt Graul

Director of Sustainability, East
Bay Regional Park District

MGraul@ebparks.org

Attendance
Present
Present

Oro Loma LHMP DRAFT December 2021 | 2
FOR OFFICIAL USE ONLY

Erik Pearson

Senior Planner, City of Hayward

Erik.Pearson@hayward-ca.gov

Debbie Pollart

Public Works Director, City of San
Leandro

DPollart@sanleandro.org

Jason Warner

General Manager, Oro Loma
Sanitary District

Jwarner@Oroloma.org

Lee Rosenberg

Managing Director, Navigating
Preparedness Assoc.

Lee.rosenberg@navigatingprep
aredness.com

Present
Present
Present
Present

Presentation Cover:
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Notes:
September 3, 2020,
To:
Jason Warner
From: Lee Rosenberg

The Oro Loma Sanitary District (District) hosted a virtual meeting with Navigating Preparedness
Associates (NPA) on September 3, 2021 to kick off the project for updating a local hazard
mitigation plan (LHMP) for the District.
Attendees
Organization/Division

Attendee
Jason Warner

General Manager, Oro Loma Sanitary District

Erik Pearson

Senior Planner, City of Hayward

Matt Graul

Director of Sustainability, East Bay Regional Park District

Debbie Pollart

Public Works Director, City of San Leandro

Hank Ackerman

Director of Alameda County Flood Control

Lee Rosenberg

Managing Director, Navigating Preparedness Assoc.

Summary of Discussion
1. Lee Rosenberg reviewed the draft project management plan including
 The project timeline and deliverables
 The project management processes including reports, communications and draft LHMP
reviews
 Information gathering process for infrastructure, hazard history/costs and capabilities
 The project planning team including inviting neighboring jurisdictions to participate in the
project development process
 Initiating the public engagement strategy by placing information on the District web site
and social media accounts.
2. The group discussed scheduling Planning Team meeting No. 1 with stakeholders in a virtual
setting
Action Items
Action Item
Provide information/data
collection forms to the
District

Responsible Party
NPA

Due Date
9/3/2021

Status
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Develop stakeholder
engagement plan
Provide public outreach
material
Schedule Planning
Team Meeting No. 1 and
send invitation
Place announcement of
LHMP update on District
website and social
media accounts

NPA

9/3/2020

Complete

NPA

9/3/2021

Complete

District

9/14/2021

District

9/14/2021

Provide draft LHMP
table of contents and
outline

NPA

9/14/2021

Points of Contact
For concerns or questions regarding these notes, please contact:
Lee Rosenberg, (925) 381-0583
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Planning Team Meeting Nr. 2
The following material is provided to document the planning process activities associated with
Planning Team meeting 2:

Invitation:
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Sign in (Virtual):
Meeting Attendees
Name
Jimmy Dang

Organization/ Department

Lee Rosenberg

District Engineer, Oro Loma
Sanitary District
Public Works Department, City
of Hayward
Maintenance Manager, Oro
Loma Sanitary District
General Manager, Oro Loma
Sanitary District
Lead Planner, NPA

Amy Foster

Planner, NPA

Erik Pearson
Gene Palop
Jason Warner

Email

Attendance

jdang@oroloma.org

Present

erik.Pearson@haywardca.gov
gpalop@oroloma.org

Present

jwarner@oroloma.org

Present

lee.rosenberg@navigating
preparedness.com
afoster@navigatingprepare
dness.com

Present

Present

Present

Presentation Cover:
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Notes:
To:
Jason Warner
From: Lee Rosenberg

The Oro Loma Sanitary District (District) hosted a virtual meeting with key stakeholders and
Navigating Preparedness Associate (NPA) on Wednesday, October 20, 2021. The primary
objective of the meeting was to review and prioritize potential hazards that may affect the District
to include them in the Hazard Mitigation Plan (HMP).
1. Attendees
Jimmy Dang

Lee Rosenberg

District Engineer, Oro
Loma Sanitary District
Public Works
Department, City of
Hayward
Maintenance Manager,
Oro Loma Sanitary
District
General Manager, Oro
Loma Sanitary District
Lead Planner, NPA

Amy Foster

Planner, NPA

Erik Pearson

Gene Palop

Jason Warner

jdang@oroloma.org

gpalop@oroloma.org

jwarner@oroloma.org
lee.rosenberg@navigatingpreparedness.c
om
afoster@navigatingpreparedness.com

2. Summary of Discussions
The participants introduced themselves, providing their name, organization, and role.
Lee Rosenberg of NPA facilitated the discussion using a presentation that was forwarded
separately.
Key discussion points included:
 The project is on schedule. The team will be conducting the risk assessments and
developing mitigation strategies in the coming weeks. The goal is to submit a draft plan to
FEMA before the end of the year.
 Jason informed the group that a press release announcing the public outreach survey was
distributed, and the survey went out to approximately 17,000 customers via email. So far,
the District has not received any responses. Lee suggested the District may want to
distribute the survey to employees to complete.
 The participants reviewed potential hazards to be included in the HMP.
 FEMA and California require that HMPs to address Climate Change. Erik brought up
ground water inundation (saltwater mixing with the ground water) as a result of sea level
rise. Lee agreed to include saltwater intrusion as part of the Climate Change analysis.
 While the District has not yet been affected by cyberattacks, neighboring jurisdictions have
been.
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The group agreed to not include drought in the list due to regularly adjusting their
maintenance schedule as needed to address decreased water flow when conservation
measures are implemented.
Hazardous materials’ risk is low, but the planning team will review this further.
The District inspects their pipelines regularly and does have some that need repair.
The District just had a power failure this week when a transformer blew and caught the
pole on fire resulting in losing power to their engineering building.
The District is surrounded by large channels which are subject to overtopping or flooding.
The participants discussed combining flood and winter storms (rain) due to high tides and
high wave conditions. However, Jason stated that when it rains, the District gets a lot of
rainwater in the sanitary sewer system. Lee said it may be better to rename winter storms
to heavy rains and keep flood and heavy rains as separate categories.
Lee presented the five Hazard Mitigation Goals to include in the HMP noting that the
Hazard Mitigation Activities will be grouped around the Goals.
Lee also presented sample Hazard Mitigation Actions. These are comprehensive and/or
specific actions to reduce the effects of the hazards emphasizing infrastructure. Based on
the HMP planning team input, NPA will help craft action plans including priorities, timelines
for implementation, and department responsible for implementation for the team’s review
and selection at the next meeting.
Jason noted that there is an existing retrofit project on the horizon. The District has two
tanks built in 1948. The post-tensioning strands are corroded, and the walls are not
connected to the floor. This is an existing seismic vulnerability that should be included in
the HMP.
As an aside, Jason and Lee discussed the process to apply for grants to address
vulnerabilities. Lee recommended the District hire the engineering firm that developed
their levee level BCA to assist with the grant application. The BCA, and the technical report
that goes with it, will support the grant application. Overall timeline for grant funding is
months rather than years. The basic steps in the grant application process follow:
1. Include the project in the HMP.
2. Complete the grant application.
3. Develop the BCA for that particular project, if it is picked up by Cal OES. (Cal OES
has a lot of grant money at the moment.)
4. Get the BCA justified and have the application approved for review by FEMA.

3. CPRI Hazard Risk Scoring
The participants reviewed each potential hazard below and ranked them on a scale of 1 to 4 (1
being low; 4 being high). The hazards were assigned weighted score as shown below. NPA will
calculate a final Consolidated, Priority Risk Index (CPRI) ranking after additional research.
Hazard/Risk

Climate Change

Probability
(weighted
45%)
4

Magnitude
Severity
(weighted 30%)
3/4

Warning time
(weighted
15%)
1

Duration
CPRI
(weighted Ranking
10%)
4
3.55
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Cyberattack
Dam Inundation
Drought DELETE
Earthquake/Seismic
Flood
Hazmat release
Pandemic
Pipeline rupture
Power failure
Winter Storm (rename
to Heavy Rains)

4
1

4
4

4
3

4
4

4
4
1
4
3
3
4

3
4
2
4
2
3
2

4
1
4
2
4
4
1

4
4
2
4
2
3
4

4.00
2.50
N/A
3.70
3.55
1.85
3.70
2.75
3.15
2.95

Additional comments as the group discussed these issues:
 Hazmat release – double check the numbers, but suspect the risk is low
 Pipeline rupture – over time, the probability is high
 Power failure – probably experience power outages three-four times a year
 Jason noted the Bockman Channel levee is currently at the “high” high-tide level. This
segment is left out of the flood control jurisdiction and is considered in “no man’s land.”
Lee said NPA will include it in the climate change and flooding sections. This is already at
a level where it can be compromised.
4. Next Steps
 NPA will compile the capabilities after discussions with Jason.
 NPA will complete the mitigation action plan and address integrating them into the HMP.
Then develop a chart outlining how to integrate the HMP into existing planning efforts.
 NPA will review continued public engagement (FEMA requirement) and documentation
for outreach.
 Lee said that, at some point, the District should reach out to adjacent sanitation districts
and the communities the District serves. Once the plan is drafted, it will go on the District’s
website for public review and comment.
5. Action Items
Action Item
Responsible Party
Submit to NPA a list of Critical Facilities with
District
location and value.
Submit to NPA historical information
regarding hazards/events including dates,
District
brief description (a couple of sentences)
and cost.
Provide completed data collection form
District
including District capabilities lists.
Continue drafting the HMP.

NPA

Due Date
10/28/2021

10/28/2021

10/28/2021
Ongoing
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6. Points of Contact
Jason Warner
General Manager, Oro Loma Sanitary District
(510) 481-6965
jwarner@oroloma.org
Lee Rosenberg, CEM
Managing Director, Navigating Preparedness Associates
(925) 381-0583
lee.rosenberg@navigatingpreparedness.com
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Planning Team Meeting Nr. 3
The following material is provided to document the planning process activities associated with
Planning Team meeting 3:

Invitation:
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Sign in (Virtual)
Meeting Attendees
Name
Jimmy Dang
Erik Pearson
Gene Palop
Jason Warner
Lee Rosenberg

Organization/ Department
District Engineer, Oro Loma
Sanitary District
Public Works Department, City
of Hayward
Maintenance Manager, Oro
Loma Sanitary District
General Manager, Oro Loma
Sanitary District
Lead Planner, NPA

Email

Attendance

jdang@oroloma.org

Present

erik.Pearson@haywardca.gov
gpalop@oroloma.org

Present

jwarner@oroloma.org

Present

lee.rosenberg@navigating
preparedness.com

Present

Present

Presentation
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Meeting Notes:
To: Jason Warner
From: Lee Rosenberg

The Oro Loma Sanitary District (District) hosted a virtual meeting with key stakeholders and
Navigating Preparedness Associate (NPA) on Wednesday, November 3, 2021. The primary
objective of the meeting was to review and prioritize potential hazards that may affect the District
to include them in the Hazard Mitigation Plan (HMP).
1. Attendees
1. Jimmy Dang

District Engineer, Oro Loma

jdang@oroloma.org

Sanitary District
2. Erik Pearson

Public Works Department,
City of Hayward

3. Gene Palop

Maintenance Manager, Oro

gpalop@oroloma.org

Loma Sanitary District
4. Jason Warner

General Manager, Oro

jwarner@oroloma.org

Loma Sanitary District
5. Lee Rosenberg

Lead Planner, NPA

lee.rosenberg@navigatingpreparedness.com

2. Summary of Discussions
 The participants introduced themselves, providing their name, organization, and role.


Lee Rosenberg of NPA facilitated the discussion using a presentation that was
forwarded separately.



Key discussion points included:
‐ The project is on schedule. The team will finalize the risk assessments mitigation
plan in the coming weeks. The goal is to submit a draft plan to Cal OES/FEMA
before the end of November.
‐ Jason informed the group that a handful of public outreach surveys have been
returned. Jason expects more as District staff respond.
‐ The participants reviewed potential mitigation actions to be included in the HMP.

3. Potential Mitigation Actions and Mitigation Plan
The participants reviewed each potential mitigation action:
Table 6-3: Potential Mitigation Actions 2021
Goal

Action
Action Description
Item #

Mitigation
Type

Related Hazards

Implementing
Organizations
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1.1

1.2
Goal 1: Protect
life, property,
and reduce
potential
injuries from
1.3
natural caused
hazards.

1.4

1.5

Assess and implement
flexible piping joints at
above ground storage
reservoirs as
appropriate
Continue to identify
and ensure that pipe
specifications are
compatible with
engineering and
earthquake
specifications
Continue to include
back-up power
generation as part of
critical facility design
Raise the level of the
dike that provides
flood protection to the
wastewater treatment
plant by 2 feet
Seismically
retrofit/replace 2 XXX
tanks due to age and
deterioration

Critical
facilities
protection

Seismic

Critical
facilities
protection

Seismic

Critical
facilities
protection

• Loss of
power/PSPS
• Seismic
• Cyber-attack

Structural

• Flood
• Severe storms
• Tsunami

Structural

Seismic

Table 6-3: Potential Mitigation Actions 2021
Goal

Action
Action Description
Item #

Goal 2:
2.1
Improve public
understanding,
support of and
need for
hazard
mitigation
2.2
measures.

Mitigation
Type

Continue dig alert
program to ensure
contractors mark
Prevention
where pipes are
located
Continue educating the
public about the impact
of natural hazards on
Education/
wastewater operations awareness
through community
involvement

Related Hazards

Implementing
Organizations

Pipeline rupture/
HazMat

All
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2.3

2.4

Consider posting a
copy of the District
Hazard Mitigation Plan
Education/
on the website to
awareness
provide public
education on potential
District hazards
Consider including
hazard education (e.g.,
earthquake kits and
Education/
preparedness) through awareness
District bill inserts

All

Seismic

Table 6-3: Potential Mitigation Actions 2021
Goal

Goal 3:
Promote
disaster
resilience for
the District’s
natural,
existing, and
future built
environment.

Action
Action Description
Item #

3.1

3.2

Complete developing
and implementing a
pandemic/influenza
emergency response
plan module
Consider training
employees in the
pandemic/ influenza
procedures

Mitigation
Type

Related Hazards

Prevention

Pandemic

Prevention

Pandemic

Implementing
Organizations

Table 6-3: Potential Mitigation Actions 2021
Goal
Goal 4:
Strengthen
partnerships
and
collaboration
to implement
hazard
mitigation
activities.

Action
Action Description
Item #

4.1

Mitigation
Type

Continue membership
in the California Water Critical
and Wastewater
facilities
Agency Response
protection
Network (WARN)

Related Hazards

Implementing
Organizations

All
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Table 6-3: Potential Mitigation Actions 2021
Goal

Action
Action Description
Item #

5.1

Goal 5:
Enhance the
District’s
ability to
effectively
and
immediately
respond to
disasters.

5.2

5.3

5.4

Mitigation
Type

Continue purchasing
and storing emergency Critical
personnel supplies such facilities
protection
as food and blankets
Maintain/increase levels
of emergency inventory
materials including
MRE’s and canned
water to support
emergency operations
at District facilities
Consider purchasing
satellite phones that are
interoperable with
appropriate County
satellite phones
Continue to conduct
EOC training and
exercises

Related Hazards

Implementing
Organizations

All

Critical
facilities
protection

All

Critical
facilities
protection

All

Critical
facilities
protection

All
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Table 6-3: Potential Mitigation Actions 2021 (additional activities)
Goal

Action
Action Description
Item #
Upgrade the SCADA
system to provide
resiliency/backup
capability

(New)
Goal X:

Relocate the EOC to the
operations control
center to provide greater
functionality and more
room
Develop
redundant/alternate
supply sources for
critical wastewater
treatment chemicals to
address potential supply
chain bottlenecks
Develop
redundant/alternate
supply sources for
critical electronic
components in the
wastewater treatment
plant to address
potential microchip
supply chain bottlenecks

Mitigation
Type

Related Hazards

Critical
facility
protection

All

Critical
facility
protection

All

Implementing
Organizations

Prevention Flood

Prevention All

Table 6-4: Mitigation Action Plan
Item #

1.1

1.2

1.3

Priority Activity Description
Assess and implement
flexible piping joints at above
ground storage reservoirs as
appropriate
Continue to identify and
ensure that pipe
specifications are compatible
with engineering and
earthquake specifications
Continue to include back-up
power generation as part of
critical facility design

Timeline

Funding
Source

3-5 years

Grant BRIC

Ongoing

Operations
Budget

Ongoing

Operations
Budget

Estimated
Cost

Notes
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Raise the level of the dike that
provides flood protection to
the wastewater treatment
plant by 2 feet
Seismically retrofit/replace 2
XXX tanks due to age and
deterioration

1.4

1.5

1 year

Grant BRIC

$12,500,000

2 years

Grant BRIC

Timeline

Funding
Source

Ongoing

Operations
Budget

Ongoing

Operations
Budget

$15,000
annually

Ongoing

Operations
Budget

No cost

Annually

Operations
Budget

$5,00010,000
annually

Activity Description

Timeline

Funding Source

Estimated
Notes
Cost

Complete developing and
implementing a
pandemic/influenza
emergency response plan
module

Ongoing

Operations
Budget

$5,000
annually

Table 6-4: Mitigation Action Plan

Item #

Priority

Activity Description
Continue dig alert program
to ensure contractors mark
where pipes are located

2.1

Continue educating the
public about the impact of
natural hazards on
wastewater operations
through community
involvement.
Post a copy of the District
Hazard Mitigation Plan on
the website to provide public
education on potential
District hazards
Consider including hazard
education (e.g., earthquake
kits and preparedness)
through District water bill
inserts

2.2

2.3

2.4

Estimated
Cost

Notes

Table 6-4: Mitigation Action Plan

Item #

3.1

Priority
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Consider training employees
in the pandemic/ influenza
procedures

3.2

Continue membership in the
California Water and
Wastewater Agency
Response Network (WARN)

4.1

Ongoing

Operations
Budget

$2,000
annually

Ongoing

N/A

None

Timeline

Funding Source

Ongoing

Operations
Budget

Ongoing

Operations
Budget

1 year

Operations
Budget

Ongoing

Operations
Budget

Table 6-4: Mitigation Action Plan

Item #

Priority Activity Description
Continue purchasing and
storing emergency personnel
supplies such as food and
blankets
Maintain/increase levels of
emergency inventory
materials including MRE’s
and canned water to support
emergency operations at
District facilities
Consider purchasing satellite
phones that are interoperable
with appropriate County
satellite phones

5.1

5.2

5.3

Continue to conduct EOC
training and exercises

5.4

Estimated
Cost

Notes

$5,000 +
subscription
fees

Table 6-4: Mitigation Action Plan (additional activities)
Item #

Priority

Activity Description
Upgrade the SCADA system
to provide resiliency/backup
capability

Timeline

Funding Source

1-3 years

General Fund

Estimated
Cost
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Notes

Relocate the EOC to the
operations control center to
provide greater functionality
and more room

1-3 years

Develop redundant/alternate
supply sources for critical
wastewater treatment
Ongoing
chemicals to address
potential supply chain
bottlenecks
Develop redundant/alternate
supply sources for critical
electronic components in the
Ongoing
wastewater treatment plant to
address potential microchip
supply chain bottlenecks

Grant
BRIC

General Fund

General Fund

4. Next Steps
‐ NPA will compile the mitigation action plan after discussions with Jason.
‐ NPA will review continued public engagement (FEMA requirement) and documentation
for outreach.
‐ Lee said that, once the plan is drafted, it should go on the District’s website for public
review and comment. Copies should be sent to neighboring stakeholders for review and
comment.
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5. Action Items
Responsible
Party

Action Item

Due Date

1. Submit to NPA a list of Critical Facilities
with location and value

District

Complete

2. Complete the potential losses analysis

NPA

11/11/2021

District

11/11/2021

District

Complete

District/NPA

11/19/2021

NPA

Ongoing

3. Submit to NPA historical information
regarding hazards/events including
dates, brief description (a couple of
sentences) and cost.
4. Provide completed data collection form
including District capabilities lists.
5. Review and select mitigation activities
and create the mitigation plan
6. Continue drafting the HMP
6. Points of Contact
Jason Warner
General Manager, Oro Loma Sanitary District
(510) 481-6965
jwarner@oroloma.org

Lee Rosenberg, CEM
Managing Director, Navigating Preparedness Associates
(925) 381-0583
lee.rosenberg@navigatingpreparedness.com
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APPENDIX C – PUBLIC ENGAGEMENT PLAN AND DOCUMENTATION
Appendix C contains documentation of stakeholder engagement and outreach. It includes survey format and results,
webpage and social media account postings, and public notification material.

Event Date
9/2/2021

9/19 – 11/15
2021
9/19 – 11/15
2021
(Pending)

Event

Activity
‐

Copy of email invitation

Documentation: 1

‐

Documentation: 2, 3

Survey on District
Website
Public Draft LHMP
posted on District
website for review
and comment:

‐

Postings on District Facebook
and Twitter Accounts
announcing survey
Survey questions and results
Screen shot of link on District
website
Email to neighboring
jurisdictions and Operational
Area
Comments received

Documentation 6

Screenshot of District website
with link to LHMP
Copy of email
Comments received

Documentation 7

‐
‐
‐

(Pending)

Documentation

Email to service
area jurisdictions
and other
stakeholders with
link to participate
on the LHMP
planning team.
Social Media
Campaign

Email to service
area jurisdictions
and other
stakeholders with
link to LHMP
requesting review.

‐
‐
‐

Documentation 4, 5
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Documentation 1: Invitation to Participate on the Planning Team Documentation:
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Documentation 2: Twitter Account Announcement of Survey

Documentation 3: Facebook Account Announcement of Survey
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Documentation 4: Survey Questionnaire

LHMP Community Survey Overview
A Plan for Reducing Disaster Risk
The District is developing a Local Hazard Mitigation Plan or LHMP. The purpose of an LHMP is to 1) evaluate the
threat posed by natural disasters and 2) establish a strategy for managing that risk. This plan will allow Victorville to
receive both state and federal hazard mitigation grants and disaster relief funds. Moreover, it will guide our efforts to
minimize the impact of disasters and climate change on Victorville’s residents and businesses.
Public Input is Critical
Public input and feedback are crucial to building an effective LHMP. This is because hazard mitigation is a wholecommunity effort. As such, there will be multiple opportunities for you to share your thoughts, concerns, and interests.
The first step is to help us understand YOU.
Help Us to Help You
Fill out the attached survey to share your thoughts on key disaster issues and tell the District how it can best help your
household prepare for a natural disaster. All survey answers are anonymous and will only be used to help develop the
District’s disaster management plans. Additional comment/answer space is available at the end of the survey if you
need additional space.
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LHMP Community Survey Questions
 Residents and businesses in the District face a number of potential hazards. How concerned
are you about the following hazards? (Check one for each hazard)
Not
Concerned

Somewhat
Concerned

Concerned

Very
Concerned

Extremely
Concerned

Earthquake
Severe Storms
Drought
Extreme Heat
Strong Winds
Cyber Attack
Floods
Sea-level Rise

 How prepared is your household to cope with a hazard event? (Check one)

Not sure

Not at all
prepared

Somewhat
prepared

Adequately
Well prepared
prepared

Very well
prepared

 Which of the following actions has your household taken to prepare for hazard events? (Check
all that apply)
Prepare a disaster kit

Stored non-perishable food

Stored water (one gallon/person per
day)

Received First Aid/CPR training

Purchased earthquake insurance

Purchased flood insurance

Installed smoke detectors on each level
of the house

Installed carbon monoxide detectors
on each level of the house

Taken a Community Emergency
Response Team (CERT) Course

Have fire extinguishers in
appropriate areas of the house

Stored medical supplies (first aid kit,
prescription & over the counter meds)

Stored a battery powered radio,
flashlights, and extra batteries

Created a home evacuation plan

Identified utility shut-offs / have shutoff tools available

Designated a family meeting place

None

Other (please specify):
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 Which of the following sources of information have helped you to prepare for a hazard event?
(Check all that apply)
Emergency preparedness information from a government source
Attending meetings that have provided disaster preparedness information
Community Emergency Response Team (CERT) Training
Disaster exhibit at a local fair or community event
Church disaster preparedness event
Civic organization disaster preparedness (Red Cross, etc.)
Personal experience with previous hazards or disasters
School or other academic institution distribution of materials
Locally news or regional media source
Phone book or marketing distribution of materials
Other (please specify):

 How important do you find the following community-wide actions or activities that may reduce
the risk of hazards?
Not
Somewhat
Very
Extremely
Important Important Important Important
Prevention activities such as administrative or
regulatory actions that influence the way land is
developed and buildings are built (ex: planning, zoning, &
building codes)
Property protection actions that modify existing
buildings to protect them from a hazard or removal from
the hazard area, such as acquisition, relocation, elevation,
and structural retrofits
Structural projects intended to lessen hazard impact
by modifying the natural progression of the hazard, such
as detention/retention basins, retaining walls, storm
sewers, and restoration efforts to increase the natural
environment’s capacity to absorb hazard impacts
Emergency services actions that protect people and
property during and immediately after a hazard event,
such as warning systems, evacuation planning,
emergency response training, and protection of critical
emergency facilities or systems
Public education and awareness activities to inform
community members about hazards and the techniques
they can use to protect and prepare their property and
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themselves, including outreach projects, CERT, school
programs, library materials, and safety fair events
Other (Please Specify):

 Do you or anyone in your household have disabilities and/or access and functional needs and
would you be interested in early warning notifications or specialized response to evacuate
during disasters?
Yes
No
Other (Please Specify):

 If you answered yes to Question 6: do you have a certified service animal that you would be
interested in evacuating with you or a household member to a shelter during a disaster?
Yes
No
Other (Please Specify):

 If you answered yes to Question 6: would you be interested in more information about Disaster
Assistance for people with disabilities and / or access and functional needs?
Yes
No
Other (Please Specify):

Additional Comments/Answer Space:
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Documentation 5: Survey Results:
Completed surveys were returned by 13 participants. The results are compiled below. The results were used to
support selecting relevant hazards and to inform future public engagement processes.

LHMP Community Survey - Disaster Preparedness
 Residents and businesses in the District face a number of potential hazards. How concerned are
you about the following hazards? (Check one for each hazard)
ANSWERS

RESPONSES
Somewhat
Concerned

Concerned

Very
Concerned

Extremely
Concerned

Earthquake

31% / 4

8% / 1

31% / 4

31% / 4

Severe Storms

38% / 5

31% / 4

31% / 4

-

Drought

38% / 5

38% / 5

8% / 1

15% / 2

Extreme Heat

54% / 7

31% / 4

8% / 1

8% / 1

Strong Winds

54% / 7

23% / 3

23% / 3

-

Cyberattack

38% / 5

23% / 3

23% / 3

15% / 2

Floods

38% / 5

31% / 4

31% / 4

-

Sea-level Rise

54% / 7

23% / 3

23% / 3

-

13 Answered / 0 Skipped
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 How prepared is your household to cope with a hazard event? (Check one)

ANSWERS

RESPONSES

Somewhat prepared

38%

5

Not at all prepared

31%

4

Adequately prepared

15%

2

Well prepared

8%

1

8

1

Very well prepared
13 Answered / 0 Skipped
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 Which of the following actions has your household taken to prepare for hazard events? (Check
all that apply)

ANSWERS

RESPONSES

Installed smoke detectors on each level of the house

77%

10

Received First Aid/CPR training

77%

10

Stored water (one gallon/person per day)

69%

9

Stored medical supplies (first aid kit, prescription and over the counter
meds)

62%

8

Installed carbon monoxide detectors on each house level

62%

8

Stored non-perishable food

62%

8

Identified utility shut offs/have shut-off tools available

54%

7

Have fire extinguishers in appropriate areas of the house

54%

7

Stored a battery powered radio, flashlights, and extra batteries

38%

5

Taken a Community Emergency Response Team (CERT) Course

38%

5

Created a home evacuation plan

15%

2

Purchased earthquake insurance

15%

2

13 Answered / 0 Skipped
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 Which of the following sources of information have helped you to prepare for a hazard event?
(Check all that apply)

ANSWERS

RESPONSES

Emergency preparedness information from a government source

60%

6

Locally news or regional media source

50%

5

Personal experience with previous hazards or disasters

50%

5

Attending meetings that have disaster preparedness information

30%

3

School or other academic institution materials

20%

2

Disaster exhibit at a local fair or community event

20%

2

Church disaster preparedness event

10%

1

Community Emergency Response Team (CERT) Training

10%

1

10 Answered / 3 Skipped
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 How important do you find the following community-wide actions or activities that may reduce
the risk of hazards?
ANSWERS

RESPONSES
Not
Important

Somewhat
Important

Very
Important

Extremely
Important

PREVENTION ACTIVITIES such as administrative or
regulatory actions that influence the way land is developed
and buildings are built (ex: planning, zoning, & building
codes)

54% / 7

23% / 3

15% / 2

8% / 1

PROPERTY PROTECTION ACTION
that modify existing buildings to protect them from a hazard
or removal from the hazard area, such as acquisition,
relocation, elevation, and structural retrofits

38% / 5

38% / 5

15% / 2

8% / 1

STRUCTURAL
PROJECTS INTENDED TO LESSEN HAZARD IMPACT by
modifying the natural progression of the hazard, such as
detention/retention basins, retaining walls, storm sewers,
and restoration efforts to increase the natural environment’s
capacity to absorb hazard impacts

36% / 4

18% / 2

36% / 4

9% / 1

EMERGENCY SERVICES ACTIONS that protect people
and property during and immediately after a hazard event,
such as warning systems, evacuation planning, emergency
response training, and protection of critical emergency
facilities or systems

27% / 3

18% / 2

36% / 4

18% / 2

PUBLIC EDUCATION AND AWARENESS ACTIVITIES to
inform community members about hazards and the
techniques they can use to protect and prepare their
property and themselves, including outreach projects,
CERT, school programs, library materials, and safety fair
events

27% / 3

45% / 5

27% / 3

-

13 Answered / 0 Skipped

Other community-wide activities that may reduce the risk of hazards
Global warming education via local and national TV shows

November 4, 2021, 8:57 am

1 Answered / 12 Skipped
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 or anyone in your household have disabilities and/or access and functional needs and would
you be interested in early warning notifications or specialized response to evacuate during
disasters?

ANSWERS

RESPONSES

No
Yes

90%
10%

9
1

10 Answered / 3 Skipped
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 If you answered yes to Question 6: do you have a certified service animal that you would be
interested in evacuating with you or a household member to a shelter during a disaster?

ANSWERS

RESPONSES

No

100%

1

1 Answered / 12 Skipped

Oro Loma LHMP DRAFT December 2021 | 36
FOR OFFICIAL USE ONLY

 If you answered yes to Question 6: would you be interested in more information
about Disaster Assistance for people with disabilities and / or access and functional
needs?

ANSWERS

RESPONSES

No

100%

1

1 Answered / 12 Skipped
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APPENDIX D – MITIGATION ACTION PRIORITIZATION
These worksheets follow the FEMA State and Local Mitigation Planning How-To Guide: Developing the Mitigation Plan – Identifying
Mitigation Actions and Implementation Strategies published by FEMA in 2003.
STAPLEE Prioritization Tool
(Scoring: “+” = 1 point, “-” = -1 point, “n/a” = 0 point, “n/k” = not known)

Public Support

State Authority

Existing Local Authority

Potential Legal
Challenge

Benefit of Action

Cost of Action

1

N/A

N/A

1

1

1

1

1

1

1

0

1

-1

1

0

1

0

1

1

1

16

1

1

1

1

1

N/A

1

1

1

1

1

1

1

0

1

-1

1

0

1

0

1

1

1

17

1

1

1

1

1

N/A

1

1

0

1

1

1

1

-1

1

-1

1

0

0

0

1

1

1

14

Priority Total (net)

Local Champion

1

Effect on Endangered
Species
Effect on HAZMAT/
Waste Sites
Consistent with Comm.
Environmental Goals
Consistent with Federal
Environmental Laws

Political Support

1

Effect on Land/Water

Maintenance/Operations

1

Contributes to Economic
Goals
Outside Funding
Required

Funding Allocated

E
Environmental

Staffing

E
Economic

Secondary Impacts

L
Legal

Long-Term Solution

P
Political

Technical Feasibility

1.1 Maintain bypass
pumping and hose reel
system. Expand flexible
pipe connections to all
Hayward Fault
crossings.
1.2 Continue to replace
existing vitrified clay pipe
with HDPE at a minimum
pace of 2.7 miles per
year (1% of system).
1.3 Continue to include
back-up power
generation as part of
critical facility design

A
Administrative

Effect on Segment of
Population

Mitigation Action

T
Technical

Community Acceptance

S
Social
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STAPLEE Prioritization Tool
(Scoring: “+” = 1 point, “-” = -1 point, “n/a” = 0 point, “n/k” = not known)

Public Support

State Authority

Existing Local Authority

Potential Legal
Challenge

Benefit of Action

Cost of Action

1

1

N/A

1

1

1

1

1

1

1

-1

1

-1

1

-1

1

0

1

1

1

15

1

1

1

1

N/A

N/A

1

1

1

1

1

1

1

0

1

0

1

-1

1

0

1

1

1

16

1

1

1

0

1

N/A

1

1

1

1

1

1

1

0

1

0

1

0

1

0

1

1

1

17

1

1

1

0

1

N/A

1

1

1

1

1

1

1

0

1

0

1

0

1

0

1

1

1

17

Priority Total (net)

Local Champion

1

Effect on Endangered
Species
Effect on HAZMAT/
Waste Sites
Consistent with Comm.
Environmental Goals
Consistent with Federal
Environmental Laws

Political Support

1

Effect on Land/Water

Maintenance/Operations

1

Contributes to Economic
Goals
Outside Funding
Required

Funding Allocated

E
Environmental

Staffing

E
Economic

Secondary Impacts

L
Legal

Long-Term Solution

P
Political

Technical Feasibility

1.4 Raise the level of the
dike that provides flood
protection to the
wastewater treatment
plant by 2 feet
1.5 Seismically
retrofit/replace Digester
No. 4 and 5 due to age
(constructed in 1958)
and deterioration
2.1 Continue
Underground Service
Alert (USA) program to
ensure contractors mark
where pipes are located
2.2 Continue educating
the public about the
impact of natural
hazards on wastewater
operations through
community involvement.

A
Administrative

Effect on Segment of
Population

Mitigation Action

T
Technical

Community Acceptance

S
Social
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STAPLEE Prioritization Tool
(Scoring: “+” = 1 point, “-” = -1 point, “n/a” = 0 point, “n/k” = not known)

Public Support

State Authority

Existing Local Authority

Potential Legal
Challenge

Benefit of Action

Cost of Action

0

1

0

1

1

1

1

1

1

1

0

1

0

1

0

1

0

1

1

1

17

1

1

1

0

1

0

1

1

1

1

1

1

1

0

1

0

1

0

1

0

1

1

1

17

1

1

1

0

1

0

1

1

1

1

1

1

1

0

1

0

1

0

0

0

0

1

1

15

1

1

1

1

1

0

1

1

1

1

1

1

1

0

1

0

1

0

1

0

0

1

1

17

Priority Total (net)

Local Champion

1

Effect on Endangered
Species
Effect on HAZMAT/
Waste Sites
Consistent with Comm.
Environmental Goals
Consistent with Federal
Environmental Laws

Political Support

1

Effect on Land/Water

Maintenance/Operations

1

Contributes to Economic
Goals
Outside Funding
Required

Funding Allocated

E
Environmental

Staffing

E
Economic

Secondary Impacts

L
Legal

Long-Term Solution

P
Political

Technical Feasibility

2.3 Post a copy of the
District Hazard Mitigation
Plan on the website to
provide public education
on potential District
hazards
2.4 Include hazard
education (e.g.,
earthquake kits and
preparedness) through
District water bill inserts
3.1 Consider training
employees in the
pandemic/ influenza
procedures
4.1 Continue
membership in the
California Water and
Wastewater Agency
Response Network
(WARN)

A
Administrative

Effect on Segment of
Population

Mitigation Action

T
Technical

Community Acceptance

S
Social
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STAPLEE Prioritization Tool
(Scoring: “+” = 1 point, “-” = -1 point, “n/a” = 0 point, “n/k” = not known)

Public Support

State Authority

Existing Local Authority

Potential Legal
Challenge

Benefit of Action

Cost of Action

0

1

0

1

1

1

1

1

1

1

0

1

0

1

0

0

0

0

1

1

15

1

1

1

0

1

0

1

1

1

1

1

1

1

0

1

0

1

0

0

0

0

1

1

15

1

1

1

1

1

1

1

1

1

1

1

1

1

0

1

0

1

0

0

0

0

1

1

17

1

1

1

1

1

0

0

1

1

1

1

1

1

0

1

-1

1

0

0

0

0

1

1

14

Priority Total (net)

Local Champion

1

Effect on Endangered
Species
Effect on HAZMAT/
Waste Sites
Consistent with Comm.
Environmental Goals
Consistent with Federal
Environmental Laws

Political Support

1

Effect on Land/Water

Maintenance/Operations

1

Contributes to Economic
Goals
Outside Funding
Required

Funding Allocated

E
Environmental

Staffing

E
Economic

Secondary Impacts

L
Legal

Long-Term Solution

P
Political

Technical Feasibility

5.1 Continue purchasing
and storing emergency
personnel supplies such
as food and blankets
5.2 Maintain/increase
levels of emergency
inventory materials
including MRE’s and
canned water to support
emergency operations at
District facilities.
5.3 Continue to conduct
EOC training and
exercises
5.4 Upgrade the SCADA
system to provide
resiliency/backup
capability

A
Administrative

Effect on Segment of
Population

Mitigation Action

T
Technical

Community Acceptance

S
Social
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STAPLEE Prioritization Tool
(Scoring: “+” = 1 point, “-” = -1 point, “n/a” = 0 point, “n/k” = not known)

Public Support

State Authority

Existing Local Authority

Potential Legal
Challenge

Benefit of Action

Cost of Action

1

1

0

0

1

1

1

0

1

1

0

1

0

0

0

0

0

0

1

1

12

1

1

1

0

1

0

0

1

1

1

1

1

1

0

1

0

1

0

0

0

0

1

1

14

Priority Total (net)

Local Champion

1

Effect on Endangered
Species
Effect on HAZMAT/
Waste Sites
Consistent with Comm.
Environmental Goals
Consistent with Federal
Environmental Laws

Political Support

0

Effect on Land/Water

Maintenance/Operations

1

Contributes to Economic
Goals
Outside Funding
Required

Funding Allocated

E
Environmental

Staffing

E
Economic

Secondary Impacts

L
Legal

Long-Term Solution

P
Political

Technical Feasibility

5.5 Relocate the EOC to
the operations control
center to provide greater
functionality and
alignment between
emergency response
and resilient treatment
during disaster events.
5.6 Develop
redundant/alternate
supply sources for
critical wastewater
treatment chemicals to
address potential supply
chain bottlenecks

A
Administrative

Effect on Segment of
Population

Mitigation Action

T
Technical

Community Acceptance

S
Social
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Secondary Impacts
Staffing
Funding Allocated
Maintenance/Operations
Political Support
Local Champion
Public Support
State Authority

5.7 Develop
redundant/alternate
supply sources for
critical electronic
components in the
wastewater treatment
plant to address potential
microchip supply chain
bottlenecks
1
1
1
1
1
0
0
1
1
1
1
1
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1
0
1
0
1
0
0
0
0
1
1

Priority Total (net)

E
Economic
Effect on Endangered
Species
Effect on HAZMAT/
Waste Sites
Consistent with Comm.
Environmental Goals
Consistent with Federal
Environmental Laws

Effect on Land/Water

L
Legal
Contributes to Economic
Goals
Outside Funding
Required

P
Political

Cost of Action

Long-Term Solution

A
Administrative

Benefit of Action

Technical Feasibility

T
Technical
Existing Local Authority

Effect on Segment of
Population

S
Social

Potential Legal
Challenge

Mitigation Action
Community Acceptance

STAPLEE Prioritization Tool
(Scoring: “+” = 1 point, “-” = -1 point, “n/a” = 0 point, “n/k” = not known)
E
Environmental

15
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APPENDIX E – ACRONYMS
AEP
APG
BCA
BCR
BRIC
CAL FIRE
Cal OES
CAP
CARB
CBRN
CBSC
CDBG
CDC
CEQA
CERT
CID
CIP
CO2
CPRI
CPUC
CUPA
CW3E
DMA 2000
DSOD
DTSC
DTSC
DWR
ECS
EO
EOC
EPA
ER
ERP
FEMA
FHBM
FIRM
FMA
FRP
GHG
HDPE

Annual Exceedance Probability
Adaptation Planning Guide
Benefit-Cost Analysis
Benefit-Cost Radio
Building Resilient Infrastructure and Communities
California Fire Protection
California Governor’s Office of Emergency Services
Climate Action Plan
California Air Resource Board
Chemical, Biological, Radiological, Nuclear, and Explosives
California Building Standards Commission
Community Development Block Grants
US Centers for Disease Control and Prevention
California Environmental Quality Act
Community Emergency Response Teams
Cubic Inch Displacement
Capital Improvement Plan
Carbon Dioxide
Calculated Priority Risk Index
California Public Utilities Commission
Certified Unified Program Agency
Center for Western Weather and Water Extremes
Disaster Mitigation Act of 2000
Division of Safety of Dams
Department of Toxic Substances Control
Department of Toxic Substances Control
Department of Water Resources
Emergency Communications System
Executive Order
Emergency Operations Center
US Environmental Protection Agency
Emergency Room
Emergency Response Plan
Federal Emergency Management Agency
Flood Hazard Boundary Map
Flood Insurance Rate Map
Flood Mitigation Assistance
Facility Response Plans
Greenhouse Gas
High Density Polyethylene
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HMA
HMGP
HMP
HMTA
HMTUSA
ICS
LHMP
M
MMI
Mw
NFIP
NIMS
NOAA
NWS
OES
OPA
PCB
PDM
PHMSA
PSPS
RCRA
RFC
RL
SARS
SCADA
SCLA
SEMS
SHMO
SPCC
SRL
SWRCB
UCERF3
UCLA
USACE
USD
USDOT
USGS
WARN
WGCEP
WHO
WMD

Hazard Mitigation Assistance
Hazard Mitigation Grant Program
Hazard Mitigation Plan
Hazardous Materials Transportation Act
Hazardous Materials Transportation Uniform Safety Act
Incident Command System
Local Hazard Mitigation Plan
Magnitude
Modified Mercalli Intensity
Moment Magnitude
National Flood Insurance Program
National Incident Management System
National Oceanic and Atmospheric Administration
National Weather Service
Office of Emergency Services
Oil Pollution Act
polychlorinated biphenyls
Pre-Disaster Mitigation
Pipeline and Hazardous Materials Safety Administration
Public Safety Power Shutoffs
Resource Conservation and Recovery Act
Repetitive Flood Claims
Repetitive Loss
Severe Acute Respiratory Syndrome
Supervisory Control and Data Acquisition
Southern California Logistics Airport
Standard Emergency Management System
State Hazard Mitigation Officer
Spill Prevention, Control, and Countermeasure
Severe Repetitive Loss
State Water Resources Control Board
Uniform California Earthquake Rupture Forecast
University of California, Los Angeles
US Army Corps of Engineers
United States Dollar
U.S. Department of Transportation
US Geological Survey
California Water and Wastewater Agency Response Network
Working Group on California Earthquake Probabilities
World Health Organization
Weapons of Mass Destruction
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