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Background
Natural, man-made, and technological hazards are a part of the world around us.
Natural hazards, such as floods and earthquakes, are inevitable, and there is little
we can do to control their force and intensity. Further, given the changing climate,
many areas experiencing greater frequency and intensity of hazards. The possibility
of man-made and technological disasters, such as hazardous materials incidents
and terrorism, also ever-present and must be planned for. While the requirement of
a Federal Emergency Management Agency (FEMA) hazard mitigation plan is to
address natural hazards, Coachella Valley Water District (CVWD; the District) must
consider all hazards as legitimate and significant threats to human life, public
safety, and property.
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While the threat from hazard events may never be fully eliminated, there is much
we can do to lessen their potential impact upon the District. By minimizing the
impact of hazards upon our built environment, including CVWD assets, we can
prevent such events from resulting in disasters in our communities, including the
disruption of water services. The concept and practice of reducing risks to people
and property from known hazards is generally referred to as hazard mitigation.

FEMA Definition of Hazard Mitigation:
“Any sustained action taken to reduce or eliminate the long-term risk to human life and
property from hazards.”
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Hazard mitigation techniques include structural measures (such as strengthening or
protecting buildings and infrastructure from destructive forces of potential hazards)
and non-structural measures (such as the adoption of sound land use policies,
regulations, and creation of public awareness programs). Mitigation has a strong
return on investment, estimated at $6 return for every $1 invested according to a
2017 National Institute of Building Science study. It is widely accepted that the most
effective mitigation measures are implemented at the local level, where decisions
on the regulation and control of development are ultimately made. A
comprehensive mitigation approach addresses hazard vulnerabilities that exist
today and in the foreseeable future. Therefore, it is essential that projected patterns
of future development and population change are evaluated and considered in
terms of how that growth will affect an entity’s overall hazard vulnerability.
A key component in the formulation of a comprehensive approach to hazard
mitigation is to develop, adopt, and update a local hazard mitigation plan. A
hazard mitigation plan establishes the broad vision and guiding principles for
reducing hazard risk, and proposes specific mitigation actions to eliminate or
reduce identified vulnerabilities. It also presents an opportunity to integrate hazard
mitigation and risk reduction principles into other District plans and procedures.
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The 2019 Coachella Valley Water District Hazard Mitigation Plan, also known as the
plan, is the first mitigation plan for the District. The plan draws from the existing
policies, data, and plans (such as the CVWD Urban Water Management Plan,
Emergency Response Plan, and codes). At its core, this plan recommends specific
actions to minimize hazard vulnerability, reduce the risk profile of the District, and
protect the assets within. Further, this document is intended to serve as a single
source to compile CVWD hazard concerns to all hazards. The plan remains a living
document with implementation and evaluation procedures established to help
achieve meaningful objectives and successful outcomes over time.

Disaster Mitigation Act of 2000
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Purpose
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In an effort to reduce the Nation's mounting natural disaster losses, the U.S. Congress
passed the Disaster Mitigation Act of 2000 (DMA 2000) in order to amend the Robert
T. Stafford Disaster Relief and Emergency Assistance Act. Section 322 of DMA 2000
emphasizes the need for state and local government entities (including universities)
to closely coordinate on mitigation planning activities and requires a hazard
mitigation plan for any local government applying for federal mitigation grant
funds. These funds primary fall under the FEMA Hazard Mitigation Assistance (HMA)
program. Grant programs under HMA include the Hazard Mitigation Grant Program
(HMGP), the Pre-Disaster Mitigation (PDM) program, and the Flood Mitigation
Administration (FMA) program. Entities with an adopted and federally-approved
hazard mitigation plan are pre-positioned to receive available mitigation funds
before and after the next disaster strikes.

The purpose of the 2019 Coachella Valley Water District Hazard Mitigation Plan is to:

D

 Develop a single source of District needs related to hazard mitigation and
emergency management;
 Increase public (i.e., District service recipients) awareness and education of
hazards and hazard mitigation;
 Maintain grant eligibility for FEMA funding;
 Coordinate with jurisdictions where the District provides service prior to a
disaster event;
 Maintain compliance with state and federal legislative requirements for
local hazard mitigation plans.
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Scope
The 2019 Coachella Valley Water District Hazard Mitigation Plan is a single
jurisdiction plan.

Authority
The 2019 Coachella Valley Hazard Mitigation Plan has been developed in
accordance with current state and federal rules and regulations governing local
hazard mitigation plans and has been adopted in accordance to CVWD
procedures. A copy of the adoption resolution is provided in Appendix A. The plan
shall be routinely monitored and revised to maintain compliance with the following
provisions, rules, and legislation:

AF

T

 Section 322, Mitigation Planning, of the Robert T. Stafford Disaster Relief and
Emergency Assistance Act, as enacted by Section 104 of the Disaster
Mitigation Act of 2000 (P.L. 106-390); and
 FEMA's Mitigation Planning Final Rule published in the Federal Register on
September 16, 2009, at 44 CFR Part 201.

Summary of Plan Contents
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This plan is designed to be as reader-friendly and functional as possible. While
significant background information is included on the process undertaken,
information used, and the risk results (i.e., risk assessment, capability assessment), this
information is separated from the more meaningful planning outcomes or actions
(i.e., Mitigation Action Plan). The following text defines each section in greater
detail.
This section, Section 1, Introduction, provides a general background on the need for
this hazard mitigation plan.
Section 2, Planning Process, describes the process used to prepare the plan,
including the involvement of planning team, public, and stakeholders. It also
includes a summary for each of the key meetings along with any associated
outcomes.
The Community Service Profile, located in Section 3, provides a general overview of
the CVWD, including services provided, geographic characteristics, and
demographic trends. In addition, this section discusses land use patterns throughout
the District. This baseline information provides a snapshot of the planning area.
The Risk Assessment is presented in Section 4. This section serves to identify, analyze,
and assess hazards that threaten the CVWD. The risk assessment also attempts to
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define hazard risks that may uniquely or exclusively affect specific areas of the
District.
The Risk Assessment begins by identifying hazards to which the District is potentially
at risk. Next, it establishes detailed profiles for each hazard, building on available
historical data, spatial extent, and probability of future occurrence. This section
culminates in a hazard risk ranking based on conclusions regarding the frequency
of occurrence, spatial extent, and potential impact highlighted in each of the
hazard profiles (known as the Priority Risk Index). The vulnerability assessment uses
available hazard data to evaluate vulnerability. In essence, the information
generated through the risk assessment serves a critical function as the District seeks
to determine the most appropriate mitigation actions to pursue and implement. The
risk assessment enables the District to prioritize and focus its efforts on those hazards
of greatest concern.
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The Capability Assessment, found in Section 5, provides an inventory and analysis of
existing plans, ordinances, and relevant documents. The purpose of this assessment
is to identify any existing gaps, opportunities, or conflicts in programs or activities
that may hinder hazard mitigation efforts and to identify those activities that should
be built upon in establishing a successful and sustainable local hazard mitigation
program. Specific capabilities addressed in this section include planning and
regulatory capability, staff and organizational (administrative) capability, technical
capability, fiscal capability, and political capability.
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The CVWD Profile, Risk Assessment, and Capability Assessment collectively serve as
a basis for finalizing the goals for the District’s hazard mitigation goals, each
contributing to the development, adoption, and implementation of a meaningful
and manageable Mitigation Strategy that is based on accurate background
information.
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The Mitigation Strategy, found in Section 6, consists of broad goal statements, as
well as an analysis of hazard mitigation techniques for the District to consider in
reducing hazard vulnerabilities. The strategy provides the foundation for a detailed
Mitigation Action Plan, which links specific mitigation actions to CVWD departments.
Together, these sections are designed to make the plan both strategic, through the
identification of long-term goals, and functional, through the identification of
immediate and short-term actions that will guide day-to-day decision-making and
project implementation.
Plan Maintenance, found in Section 7, includes the measures that the District will
take to ensure the plan’s continuous long-term implementation. The procedures
also include the manner in which the plan will be regularly evaluated and updated
to remain a current and meaningful planning document.
The Appendices provide documentation for the plan’s development including:
Appendix A: Adoption Resolution; Appendix B: Planning Tools; Appendix C: Plan
Documentation; and Appendix D: Review Tool (FEMA Region IX Review Tool).
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Overview
Local hazard mitigation planning is the process of organizing resources, identifying
and assessing hazard risks, and determining how to best minimize or manage those
risks. This process culminates in a hazard mitigation plan that identifies specific
mitigation actions, each designed to achieve both short-term planning objectives
and a long-term vision.
Entities that participate in hazard mitigation planning have the potential to
accomplish many benefits, including:

 saving lives, assets and other property,
 saving money,
 accelerating recovery following hazard events,
 reducing future vulnerability through wise development and investments,
 expediting the receipt of pre-disaster and post-disaster grant funding, and
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 demonstrating a firm commitment to disaster preparedness and safety.
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A core assumption of hazard mitigation is that the investments made before a
hazard event, be it a natural disaster, such as a wildfire, or a non-natural event,
such as terrorism, will significantly reduce the demand for post-disaster assistance
needed. Investment in hazard mitigation now lessens the need for emergency
response, repair, recovery, and reconstruction. Furthermore, hazard mitigation helps
enable entities like Coachella Valley Water District (CVWD; District) to continuously
serve its service area and customers and expedite recovery when impacted back
disasters.
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The benefits of mitigation planning go beyond solely reducing hazard vulnerability.
For example, the process serves to bolster relationships that pay dividends in mutual
support following an event and implemented mitigation activities often permit cobenefits such as increased recreation opportunities through open space
conservation. Thus, it is vitally important that any mitigation planning process be
integrated with other concurrent local planning efforts, and any proposed
mitigation strategies must take into account other existing District goals or initiatives
that will help complement or hinder their future implementation.

History of Hazard Mitigation Planning at CVWD
The 2019 CVWD Hazard Mitigation Plan serves as the first hazard mitigation plan for
CVWD, and CVWD is the only jurisdiction participating. The counties where the
District resides include Riverside, Imperial, and San Diego, all of which have a
hazard mitigation plan in place. The District has not participated in their hazard
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mitigation efforts to date, but intends to join Riverside County’s hazard mitigation
plan, as a participating jurisdiction/annex, for future plan updates. The next update
will occur in approximately 2022.

Preparing the 2019 CVWD Hazard Mitigation Plan
The 2019 CVWD Hazard Mitigation Plan was led by the CVWD Engineering
Department. The District authorized funding, as approved by the CVWD Board, to
complete the plan on an expedited schedule. The District sought consultant
support to assist with plan development. The consultant team is comprised of
Stantec, Infrastructure Engineering Corporation (IEC) and Engineering Solutions
Services (ESS).
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The plan was developed on an expedited schedule in order to be eligible for
Federal Emergency Management Agency (FEMA) mitigation grant funding. The
planning process was initiated in September 2018 and a draft was completed by
December 2018 in order to meet the intended March 2019 adoption date.
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At the onset of the planning process, Steering Committee members (defined further
below) and the consultant team (i.e., Stantec, IEC, ISS) reviewed the proposed
planning process, key milestones, and schedule. This was then followed by a full
planning team meeting (Meeting #1, as described below).
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In order to develop the plan, the consultant team followed the latest mitigation
planning process recommended by FEMA: Local Mitigation Planning Handbook
(March 2013) and the Local Mitigation Plan Review Guide (October 2011).
Additionally, the FEMA Region IX Local Mitigation Plan Review Tool as adapted from
the national version and found in Appendix D of this plan, provides a detailed
summary of FEMA’s current minimum standards of acceptability for compliance
with the Disaster Mitigation Act of 2000 (DMA 2K) and notes the location where
each requirement is met within this Plan. These standards are based upon FEMA’s
Final Rule as published in the Federal Register in Part 201 of the Code of Federal
Regulations (CFR).
The process used to prepare this plan included twelve major steps that were
completed over the course of approximately three months beginning in September
2018. Each of these planning steps (illustrated in Figure 2.1) resulted in critical work
products and outcomes that collectively make up the plan. Specific plan sections
are further described in Section 1: Introduction. The plan was developed with input
from a broad planning team and the public, as described below.
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Figure 2.1: Hazard Mitigation Planning Process for CVWD

CVWD Hazard Mitigation Steering Committee and Planning Team
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In order to guide the development of this plan, a Hazard Mitigation Steering
Committee and Planning Team (“planning team”) were created. The Steering
Committee included key decision makers and managers of the planning process.
The Steering Committee was primarily comprised of the CVWD department
directors (e.g. Department of Engineering, Department of Operations) and the
consultant team. The planning team included all members of the Steering
Committee, as well as a broader cross-section of CVWD employees (e.g.,
stormwater, operations, and engineering) and neighboring jurisdiction
participations. In addition, CVWD invited jurisdictions residing within and/or
neighboring the District boundary to participate as they have the authority to
regulate development (e.g, Riverside County and City of Indio). All jurisdictions and
several Tribes were invited to participate via phone and email, though some opted
to not join the planning team.
Beginning in September 2018, the planning team engaged in meetings to discuss
and complete tasks associated with preparing the plan. This working group
coordinated on all aspects of plan preparation and provided valuable input to the
process. In addition to two on-site meetings, CVWD planning team members were
kept informed of progress via a weekly coordination call and also participated
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through targeted phone calls/information gathering. Agendas and minutes from
the meetings can be found in Appendix C.
Specifically, the tasks assigned to the planning team members included:

 participate in planning team meetings and stakeholder calls;
 provide best available data as required for the risk assessment portion of the
plan;
 provide information to inform the Capability Assessment (Section 5) of the
plan and provide copies of any mitigation or hazard-related documents for
review and incorporation into the plan;
 support the development of the Mitigation Strategy (Section 6), including the
design and adoption of goal statements;
 help design and propose appropriate mitigation actions for their
department/agency for incorporation into the Mitigation Action Plan
(Section 6);
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 review and provide timely comments on all study findings and draft plan
deliverables; and
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 support the adoption of the 2019 Coachella Valley Hazard Mitigation Plan.
Table 2.1 lists the members of the CVWD planning team who were responsible for
participating in the development of the plan. Planning team members are listed by
in alphabetical order by first name by jurisdiction/entity.
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Table 2.1: Members of the CVWD Planning Team

Title

Jurisdiction
/Entity

Department

Manager of Safety &
Training
Director of Engineering
Facilities and
Maintenance
Director
Director of
Operations
Engineering
Manager

CVWD

Human Resources

CVWD
CVWD

Engineering
Facilities and
Maintenance

x

CVWD

Operations

x

CVWD
CVWD

Elizabeth Tan

Engineering
Manager
Supervising
Management
Analyst
Risk Manager

Engineering
(Domestic
Water)
Engineering(S
tormwater)
Engineering

Geoffrey Kiehl

Director of Finance

CVWD

D

Name
Anthony Zamudio
Craig Parker
Dan Charlton
Dan Farris
Dan Ruiz
David Wilson
Elizabeth
Carrazco

CVWD
CVWD

Steering
Committee
Member

x
x

Insurance/
Claims
Finance
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Name

Title

Jurisdiction
/Entity

Department

Heidi Keeran

Director of Human
Resources
Director of
Communication and
Conservation
Director of Information
Systems
Senior Engineer

CVWD

Human Resources

CVWD

Communication
and Conservation

CVWD

CVWD

Teri Voster
Tesfaye Demissie

Assistant Director of
Operations
Assistant Director of
Operations/Emergency
Response Plan Lead
Director of Service
Infrastructure
Engineering Corporation
(IEC)
Director of Environmental
Services
Financial Analyst
Senior Engineer

Information
Systems
Engineering
(Domestic Water)
Operations
(Sanitation)
Operations
(Domestic Water)

Sudi Shoja

Principal

Kirill Dolinskiy
Jose Conteras

Project Manager (IEC)
ESC County District 4

Dennis Day

Emergency Services
Coordinator

Engineering
Solutions
Services
IEC
Riverside
County EMD
Riverside
County/
City of Indio
Riverside
County/
City of La
Quinta
29 Palms

Mike Garcia
Mike Herrera
Raul Aguirre
Sarita Lemons
Steve Bigley

Emergency Services
Coordinator

D

Zander Johnson

Mike Reyes

Caroline
Cunningham
Christina Hurley
John Bucher
Josh Human
Josh Sargent

CVWD

CVWD
CVWD
IEC

Services
N/A

CVWD

Environmental
Services
Finance
Engineering
(Stormwater)
N/A

T

Mario Zamora

CVWD
CVWD

AF

Luis Maciel

R

Katie Evans

Emergency Response
Safety Manger
Project Manager
Planning Support
Planning Support
Planning Support
Planning Support

N/A
Emergency
Management
Emergency
Management

Steering
Committee
Member

x
x

x

x
x
x

Emergency
Management

Stantec

Emergency
Management
N/A

Stantec
Stantec
Stantec
Stantec

N/A
N/A
N/A
N/A

x
x

Plan Development Meetings
The preparation of this plan required a series of meetings for facilitating discussion,
gaining consensus and initiating data collection efforts with CVWD staff and other
identified stakeholders (jurisdiction officials residing in CVWD boundaries, the public,
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and those involved in hazard mitigation activities). More importantly, the meetings
prompted continuous input and feedback from relevant participants throughout
the drafting stages of the plan.
In total, two in-person planning team meetings were conducted:
 Planning Meeting #1, and
 Planning Team Meeting #2.
In addition to these meetings, many discussions and additional informal meetings
were held by CVWD staff to accomplish planning tasks specific to their department,
such as the approval of specific mitigation actions to include and undertake in the
Mitigation Action Plan. The following is a summary of the key meetings and held
during the development of the plan. 1

Planning Team Meeting #1 – October 16, 2018

provide an overview of hazard mitigation including possible techniques;
gather local information;
review proposed project tasks, roles and responsibilities; and,
review project schedule with the planning team.

AF
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This meeting was facilitated by Caroline Cunningham, Stantec project manager.
The purpose of the meeting was to:
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The meeting began with introductions, including representatives from Stantec,
CVWD, Riverside County, and local Native American Tribes (e.g, 29 Palms). The
introductions were followed by an overview of hazard mitigation planning.
Members of the Planning Team noted information that may be of interest to the
Stantec team, such as the presence of CVWD pipelines and other infrastructure on
Tribal lands, and a suggestion to explore a potential requirement to incorporate
California Assembly Bill 2041 into the plan.
Ms. Cunningham began the presentation by reviewing the definition of mitigation
as a hazard mitigation refresher. This was followed by an explanation of the need
for a hazard mitigation plan, which is a federal requirement for state and federal
hazard mitigation funding. Ms. Cunningham explained that hazard mitigation plans
are subject to a set of regulations from the DMA 2K and also undergo a compliance
review at the state (California Office of Emergency Services, CalOES) and federal
(FEMA Region IX) levels upon completion. A benefit to having the Mitigation Plan
approved and in-place is the eligibility for FEMA Hazard Mitigation Assistance
Programs, which offer grants in pre- and post-disaster environments. Ms.
Cunningham also emphasized the project’s deadline of March 2019, and the
expedited planning process needed to meet the deadline.

1 Copies

of agendas, sign-in sheets, minutes, and handout materials for all meetings and workshops can be found in Appendix C.
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Ms. Cunningham then described a generalized 8-six step hazard mitigation
planning process. The planning process included organizing of resources, engaging
the public, collecting and compiling data, developing the risk assessment,
developing the mitigation strategy, development of the plan maintenance
schedule, plan review, and implementing of the plan. Each step of the process was
reviewed in detail. She also described roles and responsibilities for the consultant
team and planning team. Further emphasis was placed on the expedited timeline
of the project.
Next, Ms. Cunningham described the project schedule, including key planning
process items, meetings, and plan review milestones.
Ms. Cunningham then transitioned into the hazard review portion of the meeting.
She presented the existing hazards for the planning team to review. Comments from
the Planning Team noted concern for cyber-attacks and added security to remote
CVWD assets. Both of these hazards are addressed in this plan.
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The mitigation strategy was reviewed next. First, she reviewed the draft goals
developed for the District, asked about any revisions, and noted that we would
further discuss goals during the first Planning Team call. The draft goals include:
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Goal 1: Seek and expand hazard mitigation activities to protect CVWD assets
from current and future hazard events.
Goal 2: Increase the resilience of CVWD by ensuring hazard mitigation and
climate change policies, projects, and activities receive consideration for
funding, integration, and implementation.
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Goal 3: Engage in a regional mitigation effort by building strong partnerships
between CVWD and local, county, and tribal governments, businesses,
residents, and other entities within the service area.
Goal 4: Maintain operational capacity and functionality during natural,
technological, or human-caused hazard events through mitigation of current
and future CVWD infrastructure, including those providing domestic water,
sewer, irrigation, and stormwater, among other services.
A comment was received from the Planning Team to revise Goal 1: replace the
work “Seek” with a more public-friendly synonym (i.e. “Identify”).
Ms. Cunningham then transitioned to discussing mitigation actions. She described
the six hazard mitigation technique categories (i.e., activities): prevention, property
protection, structural projects, emergency services, natural resource projection, and
public education and awareness. She also described co-benefits. Examples of
each activity were provided. Ms. Cunningham then led the mitigation action
exercise. She explained that the categories are examples of mitigation activities
they may want to implement. For the exercise, attendees were given an equal
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amount of fictitious money (representing $101 million in various denominations) and
were asked to spend according to the desires or assumed District needs. The goal
of the exercise is to determine what people may want grant money spent on in
terms of mitigation needs or priorities within the District. Further, planning team
members were also encouraged to write down potential mitigation actions on
index cards to be submitted when they spent their “money.” The results were as
follows in order of most funds to least funds allotted:








Structural Projects: $256M
Prevention: $207M
Emergency Services: $185M
Natural Resource Protection: $167M
Property Protection: $157M
Public Education / Awareness: $48M
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After the funds were dispersed, Ms. Cunningham asked the Planning Team to share
what they had in mind when they “spent” their money. Examples included:
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 Investing heavily in upgraded security at remote infrastructure locations;
 Investing to upgrade and/or retrofit existing structures and pipelines, including
treatment plants;
 Investing in backup generators at sanitation facilities;
 Replacing old asbestos-clay pipelines which are prone to cracking, and are
hazardous to repair;
 Complete stormwater projects as defined in Stormwater Master Plan;
 Create/compile GIS data which can easily be shared between different
departments/agencies of the Mitigation Plan;
 Plan and mitigate against a chlorine release at treatment facilities; and
 Emergency services.
Following the exercise, Ms. Cunningham moved into the mitigation action tasks,
including evaluating alternative and developing new actions. She described the
mitigation action worksheet, which is to be distributed to the Planning Team in the
coming weeks following the meeting. It was noted that mitigation actions will be
prioritized (e.g., high, moderate, low) based on a number of factors and assigned
to one or more of the six mitigation categories previously defined.
Next, Ms. Cunningham presented next steps, including ongoing data collection, the
public survey (closes on November 5, 2018), capability assessment, previous events
which effected the Districts infrastructure, and major milestones. She also provided
next steps for the CVWD plan review, stakeholder meetings, and the finalization of
the Mitigation Strategy during the next planning meeting, tentatively scheduled for
November 14, 2018.
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Ms. Cunningham wrapped up with a review of the major plan milestones and asked
if there were any questions. The meeting was then adjourned.

Planning Team Meeting #2 – November 14, 2018
This meeting was facilitated by Caroline Cunningham, Christina Hurley, Josh Human,
and John Bucher from Stantec, as well as Kirill Dolinskiy from Infrastructure
Engineering Corporation. The purpose of the meeting was to:

 Provide an update on plan progress, including public survey results to date,
risk assessment findings, and capability assessment findings; and
 Continue mitigation action plan development through review of identified
mitigation actions and collection of additional mitigation actions.
The meeting began with introductions. Ms. Cunningham then reviewed the project
schedule, including key planning process items, meetings, and plan review
milestones.
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Ms. Cunningham then queried the group regarding ongoing plan maintenance.
The following was determined in regards to plan maintenance
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 Craig Parker, the District’s Director of Engineering, will be the plan
maintenance point of contact;
 The planning team will meet annually, approximately two months prior to the
strategic planning process;
 The public will be involved through the continued updating of the website.
Katie Evans, the District’s Director of Communications and Conservation, will
be tasked with updating website and uploading the notes from the annual
meeting to the website if CVWD opts to post them; and
 Craig Parker will also be contacted when new plans are underway for
integration opportunities, including strategic planning initiatives, Capital
Improvement Planning (including project scoring).
Mr. Bucher then presented the results of the CVWD Hazard Mitigation Plan Public
Survey (described in more detail below on page 2-14). It was noted that this was a
high-level overview and that more detailed results would be included in the plan
draft.
Ms. Hurley then presented the results of the risk assessment. (Of note, the risk
assessment can be found in Section 4.) She explained that, due to meeting time
constraints, only the highlights of hazards ranked as high or moderate would be
presented and that detailed results could be provided upon request. Ms. Hurley
reminded the group that hazards were identified and finalized using the State of
California Hazard Mitigation Plan, local plans, District plans, and from input at the
previous meeting in October. Eighteen natural and non-natural hazards are
included in the risk assessment, and 13 were presented, including:
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Earthquake/Liquefaction
Flood
Severe Wind
Terrorism and Sabotage
Energy Shortage
Drought









Aquatic Invasive Species
Landslide/Earth Movements
Wildfire
Public Health Emergencies
Hazardous Materials Release
Levee/Dike Failure
Tornado

Slides for each hazard included recent previous occurrences, location, probability,
and past and potential impacts. Ms. Hurley answered questions regarding previous
occurrences, economic impacts, cascading hazards, and assets at risk to certain
hazards. She answered a question regarding data sources for the District’s levees,
noting that mapped levees were acquired from FEMA flood data.
For Terrorism and Sabotage there was a comment that upset customers have
threatened violence against customer service agents.
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For earthquake there was a question about whether earthquakes have knocked
out power in the valley. District staff indicated there has not yet been a power
outage, but that they did have wastewater treatment clarifier damage.
For drought, there was a comment that drought causes major economic impacts in
the valley, specifically for golf courses and agriculture.
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There was a question about 13 of the 34 disaster declarations being for landslides
and earth movement. Disaster declarations are county-wide declarations, so the
impacts may not have specifically in the CVWD service area.
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There was a question about having a cascading hazards section in the narrative for
each hazard. They currently don’t have a designated section but are included with
each hazard.
For tornado there was a question about a tornado recently in Palm Desert. This
event was likely not a confirmed tornado and is captured under Severe Wind.
Ms. Hurley then presented the priority risk index (PRI) and how the weighting factors
apply. She explained how the PRI scores, along with knowledge gained from the
planning team and District officials, was used to rank hazards as high, medium, or
low. Ms. Hurley asked for input of the current rankings, to see if certain hazards
should be ranked higher or lower, noting that CalOES requires hazards ranked as
“high” to include mitigation actions. Ms. Cunningham reiterated that the hazards
could be moved around to reflect how District stakeholders consider risk. Mr.
Demissie noted that one of the District’s levees (not accredited by FEMA) was not
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included, and recommended that the Levee/Dike Failure hazard be moved to from
“moderate” to “high.”
Next, Mr. Bucher presented the results of the capability assessment. He indicated
that approximately 15 plans and policies were reviewed. First, Mr. Bucher identified
strong capabilities, including the existing hazard mitigation projects in the District’s
capital improvement plan, public outreach efforts, GIS and information
management, current grant applications, and the presence of an Emergency
Operations Center (Coachella Campus). Mr. Bucher then went on to present
opportunities for the District to expand its capabilities, including expanded asset
management (with consideration to the District’s ongoing asset management plan
effort), project funding opportunities, and land development review capabilities.
The asset management plan will be completed within three years and will require
ongoing support for GIS. The asset management program will keep maintenance
records and asset values.

R
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It was noted that the District recently added a Cyber Security position, and that the
District has a 5-year training plan for exercises. The District cross-trains staff across
divisions within departments, but not across departments. Ms. Evans highlighted the
District emergency notification system for critical staff, noting there is a welldeveloped protocol for staff response and continuity of operations. It was also
noted that there is a manager on-call 24/7 with executive authority over the District.
It was also noted that the District does not have a seat on the county EOCs. The
District is looking at EOC software and it was noted the Riverside County EM uses
WebEOC and the District can acquire that at no cost and have interoperability with
the County. The District is in three operation areas/counties and will have to confirm
with Imperial and San Diego counties regarding what system they use.

D

The District participates in California Water/Wastewater Agency Response Network
(CalWARN)and California Utilities Emergency Association (CUEA), both of which
facilitate mutual aid assistance.
It was also discussed that in terms of land development, the District reviews
development plans in regard to water/sewer/stormwater needs, and that the
District provides flood evaluation services (e.g., FEMA base flood elevations, letters
of map change) for proposed development as requested.
A comment was made that the District has a Grants Committee that meets monthly
and decides what to apply for.
Mr. Human then transitioned into the mitigation strategy which includes goals,
mitigation actions, and the action plan. Mr. Human reviewed the inter-relationship
of goals, mitigation actions, and the action plan. He also reviewed the final goals,
as introduced during the Kickoff Meeting. Mr. Human then described the types of
mitigation techniques and examples of each type, including:

 Prevention;
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Property Protection;
Structural Projects;
Emergency Services;
Natural Resource Protection; and,
Public Education and Awareness

Next, Mr. Human went over the results of the ice breaker exercise from the first
meeting in October, which included:








Structural Projects: $256M
Prevention: $207M
Emergency Services: $185M
Natural Resource Protection: $167M
Property Protection: $157M
Public Education and Awareness: $48M

AF
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Mr. Human transitioned into the Mitigation Action activity and prepared the
planning team for the activity by describing how to use the Social, Technical,
Administrative, Political, Legal, Economic, and Environmental (STAPLEE) method to
evaluate alternatives and describing how to develop mitigation actions by using a
mitigation action worksheet, including the FEMA-required information for each
action. He then introduced a matrix tool that could be used to prioritize actions by
qualitatively assessing action cost and benefit. Ms. Cunningham then concluded
the presentation by going over next steps and major milestones, the mitigation
action deadline, draft plan review, plan submission, and adoption.

D
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The remainder of the meeting was spent reviewing the mitigation actions. Materials
were passed out to attendees, including spreadsheets of mitigation actions
proposed by Planning Team members and those recommended by the consultant
team. Mr. Human then went through a spreadsheet of actions that had been
provided by CVWD or identified by the consultant team to date. The planning team
made revisions as needed. He reminded the team that the deadline to submit
and/or edit existing mitigation actions would be November 26th.
There was a question about if an asset is identified as at risk and mitigation and the
event happens, can the District go ahead and do that work. The consultant team
explained that the District would need FEMA approval before proceeding in order
to receive Public Assistance (PA) funds. There are a few programs within the PA
program that allow upgrades or additional mitigation and having documentation
that the upgrades are included in the approved hazard mitigation plan will help the
District gain approval. There was then a discussion about the new funding model for
Pre Disaster Mitigation (PDM) and that going forward, six percent of allocated
disaster recovery funds will be diverted to PDM. This will significantly increase the
amount of funding available for mitigation projects.
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There was a question about whether or not FEMA will fund asset management with
mitigation money. FEMA may fund asset management if it benefits the District’s
ability to identify and quantify risk and overall mitigation planning efforts.

Planning Team Calls
Members of the planning team were engaged in weekly calls throughout the
planning process. As needed ad hoc calls were also held to gather relevant
information, such as data for the risk assessment, items for the capability
assessment, and mitigation actions as needed.

Involving the Public
44 CFR Requirement

T

44 CFR Part 201.6(b)(1): The planning process shall include an opportunity for the public to
comment on the plan during the drafting stage and prior to plan approval.
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An important component of the mitigation planning process involved public
participation. Input from the public, including those served by CVWD, provides the
entire planning team with a greater understanding of local concerns and increases
the likelihood of successfully implementing mitigation actions by developing
community “buy-in” from those directly affected by the decisions of District officials.
Public awareness is a key component of any successful special district’s overall
mitigation strategy and is aimed at making the community at large safer from the
potential effects of hazards.

D

Public involvement during the development of the CVWD Hazard Mitigation Plan
was sought using three methods: (1) a public survey was conducted (described
below) which permitted open comment; (2) Public CVWD Board meetings (which
are also televised) announced plan milestones and offered opportunity to
comment; and (3) digital copies of the draft plan deliverables were made available
and advertised for public review and comment on CVWD’s website. The public was
provided two opportunities to be involved in the development of the plan at two
distinct periods during the planning process: (1) during the drafting stage of the
plan – including Board Meetings and the public survey, and (2) upon completion of
a final draft plan – draft plan review, but prior to official plan approval and
adoption. A link to an electronic version of the draft plan was posted on the CVWD
website and advertised via the CVWD’s social media channels beginning on
December 17, 2018. Appendix C of this plan documents each of these
advertisements. The final plan was reviewed and approved by the CVWD Board on
DATE (the adoption resolution can be found in Appendix A).
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Public Participation Survey
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The planning team developed and posted the public survey at the onset of the
planning process. The survey was designed to capture data and information from
members of the public, especially those receiving services from CVWD who might
not be able to attend public meetings or participate through other means in the
mitigation planning process. The survey was posted from October 9, 2018 –
November 12, 2018. The District posted the survey on multiple social media
platforms (e.g., Facebook and Twitter), and it was announced it at a CVWD Board
meeting which was also televised (Figure 2.2, Appendix C). A link to the electronic
public survey was also disseminated to planning team members. Despite these
efforts, only a total of six people took the survey.
Figure 2.2: Public Participation Survey

Public Survey Results
Based on very low number of respondents, the results are not statistically significant,
however there are a few important takeaways. Items where there was consensus
among the respondents were:
 Earthquake is the hazard that is the highest threat;
 Flood is the hazard that is the second highest treat;
 Increased heat wave intensity and frequency is the aspect of climate
change that is the highest threat;
 Extended drought and water shortage is the aspect of climate change that is
it second highest threat; and
 Internet and social media are the most effective way for them to receive
information.

Planning Process | 2-15

2019 Coachella Valley Water District Hazard Mitigation Plan

The CVWD recently commissioned a survey among all residents within the District’s
service area and had 500 respondents. This was a separate effort from the hazard
mitigation plan, however a few questions from that survey are relevant to the
hazard mitigation plan and actions, reported as follows:
 What is the most important issue facing your community?
o Drought/Water - 23.4%
o Environment - 10.6%
 What are your top two sources for news and information about water?
o Direct Communication from the CVWD - (57.6%)
o Local television - (51.2%)
o Newspaper - (35%)

T

Involving the Stakeholders
44 CFR Requirement

AF

44 CFR Part 201.6(b)(2): The planning process shall include an opportunity for neighboring
communities, local and regional agencies involved in hazard mitigation activities, and
agencies that have the authority to regulate development, as well as businesses, academia
and other non-profit interests to be involved in the planning process.

R

The planning team worked to provide an opportunity for a wide range of
stakeholders, including staff from departments across CVWD and representatives
from jurisdictions and Tribes within the service area. Key CVWD stakeholders were
identified to serve as partners in the planning process to provide input.

D

In order to involve a wide range of stakeholders, the District made a significant
effort to broadly distribute the public survey and solicit comments on the draft plan.
The public advertisement makes the plan accessible to anyone including
neighboring communities, local and regional agencies involved in hazard
mitigation activities, and agencies that have the authority to regulate
development, as well as businesses, academia and other non-profit interests. In
addition, some entities were contacted directly to inform them of the planning
process and draft plan (e.g., Coachella Valley Association of Governments). The
opportunity to be involved and offer input were provided throughout the mitigation
planning process.
Furthermore, the following activities demonstrate broad stakeholder involvement:

 All jurisdictions within and neighboring the CVWD service boundary, as well as
several Tribes, were invited to join the planning team. The planning team
included representation from neighboring jurisdictions and Tribes who have

Planning Process | 2-16

2019 Coachella Valley Water District Hazard Mitigation Plan

the authority to regulate development (of note, all jurisdictions were invited
to participate on the planning team). A list of jurisdiction invitees can be
found in Appendix C of this plan;
 The planning team included CVWD departments including the grants
committee and operations;
 Risk assessment data was leveraged from federal, state, and local source.
 The final draft plan was publicized on websites and social media channels for
stakeholders from the public, academia, and other non-profits to comment
and review.

Incorporation of Plans, Studies, and Technical Information
44 CFR Requirement
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44 CFR Part 201.6(b)(3): Does the Plan describe the review and incorporation of existing plans,
studies, reports, and technical information?

Several plans and studies have been leveraged during the development of this
plan. Each section references these sources at the end of the section, which are
primarily found in Section 3 through Section 5. Types of sources leveraged included:

D

R

 Neighboring county hazard mitigation plans
 District plan documents (e.g., capital improvement plans, urban water plan
management, stormwater management plans, and the emergency
operations plan)
 Local, state, federal hazard technical information (e.g., USGS Earthquake
data, USDA Wildfire data)
 FEMA hazard mitigation plans and planning guidance
Several CVWD plans were also queried and reviewed which is discussed further in
Section 5.
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Service Area Overview
Coachella Valley Water District (CVWD) was formed in 1918 under the County
Water District Act provisions of the California Water Code. CVWD is currently
governed by a five-member Board of Directors. Board members are elected to 4year terms by voters residing in each of CVWD’s five divisions. CVWD is a
government agency and not a private company, so its policies are regulated by
several state and federal agencies, rather than by the Public Utilities Commission.
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CVWD currently provides over 108,000 homes and businesses with drinking water
and serves over 94,000 wastewater accounts over approximately 1,000 square
miles, providing a range of water-related services including:
 Urban water supply;
 Wastewater collection and treatment;
 Recycled water;
 Agricultural irrigation;
 Drainage management;
 Imported water supply;
 Groundwater replenishment;
 Stormwater management and flood control; and
 Water conservation.

R

Geography and Environment

D

The CVWD service area boundary is primarily within Riverside County, but also
extends into northern Imperial and northeastern San Diego counties (Figure 3.1). The
service area includes nine incorporated cities in addition to several census
designated places (CDP) and unincorporated areas of the three counties. The
communities served by CVWD are included Table 3.1.
Table 3.1: Communities Served by CVWD

Community

Bermuda Dunes*
Bombay Beach*
City of Cathedral City
City of Coachella
Desert Edge*

City of Indio
Indio Hills*
City of La Quinta
Mecca*
North Shore*

City of Desert Hot Springs

City of Palm Desert

Desert Palms*
Desert Shores *
City of Indian Wells

City of Palm Springs
City of Rancho Mirage
Salton City*

Salton Sea Beach*
Sky Valley*
Thermal*
Thousand Palms*
Unincorporated County – Riverside
Unincorporated County – San
Diego
Unincorporated County – Imperial
Vista Santa Rosa*

*Census Designated Place = settled concentration of population that is identifiable by name but is not legally incorporated.
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Figure 3.1: CVWD Service Area Boundary
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The Coachella Valley lies in the northwestern portion of the Salton Trough, the
northern landward extension of the Gulf of California. The Trough is a complex
geologic zone still undergoing active subsidence due to it being bounded on both
sides by parallel faults, the San Andreas and the East Pacific Rise. The valley is ringed
with mountains on three sides. On the west and north sides are the Santa Rosa, San
Jacinto, and San Bernardino Mountains, which rise to more than 10,000 feet. On the
northeast and east are the Little San Bernardino Mountains, with elevations up to
5,500 ft.

T

The valley has a subtropical desert climate with hot summers and short, mild winters.
The mountain ranges on the northern and western borders create a rain shadow
effect for most of the region, which experiences more sunshine than anywhere else
in the U.S. Annual average rainfall amounts on the Valley floor range from a little
over six inches to less than three inches. Monsoonal thunderstorms occur in the
summer and can produce large amounts of rain. Table 3.2 summarizes monthly
climate data for Palm Springs.
Table 3.2: Monthly Average Climate Summary – Palm Springs

Feb Mar Apr May Jun

Jul

Aug Sep Oct Nov Dec Annual

AF

Jan

Average Max.
69.6
Temperature (F)
Average Min.
42.3
Temperature (F)
Average Total
1.13
Precipitation (in.)

73.7 79.3 86.7 94.5 103.0 108.2 106.8 101.7 91.4 78.7 69.8

88.6

45.6 48.8 54.1 60.4 67.0 75.2 74.3 68.1 59.4 49.2 42.3

57.2

1.00 0.58 0.18 0.05 0.05 0.20 0.27 0.29 0.29 0.42 1.01

5.49

R

Monthly Climate Summary for Palm Springs, March 1906 to June 2016. Western Regional Climate Center.
http://www.wrcc.dri.edu/

D

A changing climate is expected to have meaningful impacts on the valley. The
intensity and frequency of rain events are likely to increase, causing more frequent
and more damaging floods and debris flows. Even with more intense rain events,
overall precipitation is expected to decrease, leading to more droughts with longer
durations. This drop in precipitation will negatively impact local groundwater and
water quality; reservoir levels due to decreased snow pack in the Sierras; and the
availability of imported water from the Colorado River. Increased temperatures are
expected to increase water demand for agriculture and landscape irrigation as
well as evaporative losses from canals and reservoirs.
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Population and Services
The Coachella Valley is geographically divided into the West Valley and the East
Valley. Generally, the West Valley, which includes the cities of Palm Springs,
Cathedral City, Rancho Mirage, Indian Wells and Palm Desert, has a predominately
resort/recreation-based economy that relies on groundwater as its principal water
source. The East Valley, which includes the cities of Coachella, Indio and La Quinta
and the communities of Bermuda Dunes, Mecca, and Thermal, has an agriculturalbased economy utilizing groundwater and Colorado River water imported through
the Coachella Canal.
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The Valley is a popular retirement location and over 25 percent of the population is
over the age of 55. The area also has a fluctuating seasonal population that
increases by more than 100,000 in the winter months with about 70,000 of those
being in the CVWD service area. The Coachella Valley Economic Partnership
(CVEP) estimates that early 40 percent of single-family homes are remotely owned.
These properties use water year-round for irrigation, even though they are only
occupied for about half of the year. The service area population is estimated to be
290,000 and is expected to grow to 527,100 by 2040 (CVWD, 2016; DWR, 2015).
Currently all potable water in the CVWD service area is supplied by groundwater.
Single-family residential use represents over half of potable water use in the district,
followed by landscaping at 23 percent. Table 3.3 shows the breakdown of potable
water use by sector.

Additional
Description

D

Use Type

R

Table 3.3: Potable Water Use by Sector (2015)

Single Family
Multi-Family
Commercial
Industrial
Institutional/Government
Landscape
Other
Losses

Potable
Potable
Potable
Potable
Potable
Potable
Potable:
construction
Potable: nonrevenue water

Level of
Treatment When
Delivered

Volume
(AF)

Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water

48,543
6,490
5,195
0
868
21,513

Drinking Water

799

Drinking Water

9,566

TOTAL

92,974

Percent
52%
7%
6%
0%
1%
23%
1%
10%

NOTES: Distribution losses (non-revenue water) are the difference between production and customer billing.

Source: 2015 CVWD Urban Water Management Plan

Service Area Profile | 3-5

2019 Coachella Valley Water District Hazard Mitigation Plan

The total water demand for CVWD is projected to grow, but not as quickly as
population. According to the CVWD 2015 Urban Water Management Plan,
CalGreen building standards and other conservation/efficiency efforts are
projected to reduce per capita demand from 383 to 291. CVWD does not currently
sell water to other water agencies, however possible future sales to the Indio Water
Authority are included in demand projections. Table 3.4 shows the projected overall
water demand through 2040.
Table 3.4: Total Projected Water Demand (2015)

178,900

194,300

27,700

30,800

33,900

36,300

163,800

188,500

212,800

230,600

114,600

136,100

8,749

14,300

101,723

128,900

Potable and Raw
Water (AF)

0

Recycled Water
Demand (AF)

0

Total Water
Demand (AF)

0

2030

T

92,974

5,000

10,000

20,000

20,000

20,000

0

0

0

0

0

20,000

20,000

20,000

AF

Wholesale

157,700

2025

Recycled Water
Demand (AF)
Total Water
Demand (AF)

2040
(opt)

2020

Potable and Raw
Water (AF)
Retail

2035

2015

5,000

10,000

R

Notes: Recycled water does not currently and is not projected to offset urban water demands but is used to offset private
groundwater pumping.
Source: 2015 CVWD Urban Water Management Plan
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Additional Water Demands
CVWD also operates several separate non-potable water systems that are not part
of the urban water system described above. The District delivers untreated
Colorado River water to the Coachella canal for commercial agricultural irrigation.
The District provides Coachella Canal water and recycled water to more than 105
golf courses for irrigation and a variety of smaller uses such as fish farms,
recreational lakes, duck clubs, and construction. Table 3.5 shows the current and
project demand for non-urban non-potable.
Table 3.5: Total Projected Non-Urban Non-Potable Water Demand (2015)
Agricultural Irrigation (AF)
Golf Irrigation (AF)
Other Non-urban Nonpotable Uses (AF)
Total Non-urban Non-potable
Use (AF)

2015

2020

2025

2030

2035

2040

259,733

300,000

296,400

290,000

274,600

263,100

27,927

47,900

67,100

70,300

70,900

71,400

3,674

4,700

4,700

4,700

4,700

4,700

293,349

354,620

370,225

367,030

352,235

341,240
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2015

2020

2025

2030

2035

2040

Note: The uses and amounts shown represent non-potable water delivered by CVWD and do not include water served by
private wells or recycled water. None of this demand is served by the urban water system.
Source: 2015 CVWD Urban Water Management Plan

Wastewater Treatment Service
The District provides wastewater services to over 91,000 homes and businesses. Total
wastewater treated is nearly 6.3 billion gallons per year. Expansion of the
wastewater collection system is ongoing, and the system currently has the capacity
to increase treatment as the population grows.

T

Agricultural Irrigation & Drainage
Through the 123-mile Coachella Canal, CVWD delivers over 280,000 acre feet of
Colorado River water annually to irrigate nearly 60,000 acres of farmland. This
represents more than 2/3 of local farmland. CVWD also maintains a 500-mile
underground delivery system that delivers water to farms in the service area.
Additionally, CVWD maintains nearly 2,500 miles of on-farm drainage that takes
used agricultural irrigation water to the Salton Sea.

R
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Groundwater Replenishment
Population growth in the valley has resulted in more drinking water being pulled
from groundwater than is naturally replenished. To address this overdraft, CVWD has
invested significantly in artificial replenishment infrastructure that uses imported
water from the Sacramento Bay Delta, the Colorado Rover, and snow melt from the
San Gorgonio Mountains.

D

Recycled Water
Wastewater is recycled for groundwater replenishment and outdoor irrigation. Most
of the recycled water is used on the area’s golf courses and there is a goal to
transitions all golf courses to this source.
Stormwater Protection & Flood Control
Even though the valley receives an average of only three inches of rain per year,
CVWD must maintain flood control and stormwater protection infrastructure. The
District maintains 16 stormwater protection channels totaling over 135 miles.
Water Conservation
In 2009, the State of California required all water providers to reduce their water
deliveries by 20 percent by 2020. CVWD is reducing urban water use through a
variety of programs, highlighted by a budget-based tiered rate billing system to
reward water efficient customers and deter excess use.

Service Area Profile | 3-7

2019 Coachella Valley Water District Hazard Mitigation Plan

Land Use and Development Trends
44 CFR Requirement
44 CFR Part 201.6(c)(2)(ii)(C): The plan should describe vulnerability in terms of] providing a
general description of land uses and development trends within the community so that mitigation
options can be considered in future land use decisions.

Since the District is not responsible for overall land use for most of the land within its
service area, it relies on the General Plans adopted by local jurisdictions within
Riverside County as well as Riverside County to anticipate future development.
Population projections are also helpful. The Southern California Association of
Governments population forecasts suggest total population in the Valley could
increase by 635,000 by 2045. The DWR projects service area population to grow to
approximately 527,000 (Table 3.6). At the end of 2017, CVWD estimated the service
area population to be 290,000.

Population 212,029
Served

2015

2020

216,900

282,900

2025

2030

2035

2040(opt)

348,900

414,800

480,200

527,100

AF

2010

T

Table 3.6: District Service Area Population Projections

Source: 2015 CVWD Urban Water Management Plan
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In general, growth is occurring in the East Valley, as most of the West Valley has
been developed. Most development will occur on currently vacant and agricultural
land. The Riverside County General Plan indicates the majority of this development
will be low to medium density single family residential, with pockets of higher density
mixed-use development in several locations. Table 3.7 shows projected retail and
wholesale water demand and Table 3.8 shows projected supply based on current
population and development projections.
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Table 3.7: Current and Projected Retail and Wholesale Demand

Use Type

Additional
Description

Actual
(AF)

Projected (AF)

Single Family
Multi-Family
Commercial
Industrial
Institutional/
Governmental
Landscape

Potable
Potable
Potable
Potable

2015
48,543
6,490
5,195
0

2020
59,800
8,000
6,400
0

2025
71,000
9,500
7,600
0

2030
82,300
11,000
8,800
0

Potable

868

1,100

1,300

1,500

1,700

1,800

Potable

21,513

26,500

31,500

36,500

41,400

44,900

Other

Potable: construction
Potable: non-revenue
water

799

1,000

1,200

1,400

1,500

1,700

9,566

11,800

14,000

16,200

18,400

20,000

Total Retail Demand
Sales to other
Canal water to IWA
agencies
Total Wholesale Demand

92,974 114,600 136,100 157,700 178,900 194,300
0

5,000

10,000

20,000

20,000

20,000

0

5,000

10,000

20,000

20,000

20,000

T

Losses

2035
2040
93,400 101,400
12,500 13,600
10,000 10,900
0
0

D

R

AF

Note: Potable system losses are conservatively assumed to scale linearly with demand as a result of system expansion.
Source: 2015 CVWD Urban Water Management Plan
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Table 3.8: Current and Projected Retail and Wholesale Supply

Additional Detail Actual
on Water Supply (AF)

Groundwater

Potable urban use
Treated Canal
Purchased or
water for potable
Imported Water
urban use in East
Valley 1
Urban Potable Subtotal
Untreated Canal
Purchased or
water for nonImported Water
potable urban use
in East Valley 1

Recycled Water
Recycled Water

WRP-9 2,3
WRP-10 2
WRP-4 2,4

101,000

18,000

31,000

40,000

92,974 113,400 120,100 130,700

137,60

141,000

0

D

Total Retail Supply
Purchased or
Sale of Canal
Imported Water water to IWA for
potable use
Total Wholesale Supply

0

18,000

0

1,200

11,000

17,000

26,300

33,300

0

0

5,000

10,000

15,000

20,000

0

1,200

16,000

27,000

41,300

53,300

1,773

3,400

3,700

4,000

4,300

4,600

80

0

0

0

0

0

6,896

10,900

11,300

11,700

12,100

12,500

0

0

12,700

15,100

17,500

19,200

8,749

14,300

27,700

30,800

33,900
212,80

36,300
230,600

R

Recycled Water Subtotal

2040

2035
106,60

Desalinated drain
water for nonpotable urban use

Urban Non-potable Subtotal
Recycled Water
WRP-7 2
Recycled Water

2015
2020
2025
2030
92,974 113,400 102,100 112,700

AF

Desalinated Water

Projected (AF)

T

Water Supply

101,723 128,900 163,800 188,500
0

5,000

10,000

20,000

20,000

20,000

0

5,000

10,000

20,000

20,000

20,000

Notes:
1 Total Colorado River allotment will increase from 397,000 AF in 2016 to 459,000 AF in 2026. Colorado River water supply
does not sum to total right because of nonurban supply not shown on this table and projected wholesale to other agencies.
2 Recycled water safe yield is based on total projected flows at each WWTP; surface discharge and percolated wastewater
effluent is not included in the reasonably available supply estimates.
3 WRP-9 was taken offline on July 15, 2015 and has been decommissioned.
4 Assumes tertiary treatment is not available until after 2020 at WRP-4.
Source: 2015 CVWD Urban Water Management Plan
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Introduction
This chapter provides an assessment of risk for natural and non-natural hazards that
could impact Coachella Valley Water District (CVWD), also known as “the District.”
All hazards include a profile and a vulnerability assessment, the elements of which
are described further below.
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The hazard profile includes a description of the hazard, previous occurrences and
damages incurred, extent (or magnitude) of the hazard, likelihood or probability of
the hazard occurring in the future, and potential impacts. The District’s assets have
been examined to estimate potential health, safety and property damages
attributable to hazards. Assets, in this plan, refer to the infrastructure and staff that
the District oversees such as canals, pipes, reservoirs, and lift stations, among others.
Hazard profiles include both a qualitative assessment of risk and vulnerability, as well
as a quantitative analysis, when data permits (including potential dollar losses). The
hazard profile language and organization are designed to meet the requirement of
the Federal Emergency Management Agency (FEMA) hazard mitigation planning
regulations while informing CVWD risk.

R

Following the hazard profiles, a summary of the risk assessment for CVWD is
provided. This includes a hazard ranking based on the Priority Risk Index (PRI). The
PRI is a tool used to measure the degree of risk for identified hazards in a planning
area with consideration to probability, impact, spatial extent, warning time, and
duration. The PRI was used to rank hazards with consideration of risk to the District.

D

Hazard Identification

Hazard identification is the process of identifying the types of hazards that can
affect CVWD. Hazards were identified from various sources, including the 2018
Riverside County Hazard Mitigation Plan Update, the 2013 Imperial County Hazard
Mitigation Plan Update, the 2017 San Diego County Hazard Mitigation Plan, the
State of California Hazard Mitigation Plan, the Coachella Valley Water District
Emergency Operations Plan, and previous disaster declarations. Input from the
planning team was also solicited and used to identify hazards. These sources and
the process are explained further below.

Disaster Declarations
Since 1965, 34 hazard events have resulted in damage severe enough to warrant a
federal Presidential Disaster Declaration in Imperial, Riverside, and/or San Diego
counties, which have land within the District’s service area. Of note, Presidential
Disaster Declarations are declared at the county-level; therefore, declarations
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made for any of the three counties were considered as relevant to the District.
Details for these declarations are presented in Table 4.1.
Table 4.1 Historic Presidential Disaster Declarations for the Planning Area

211

01/02/1967

223

01/26/1969

253

09/29/1970

295

02/13/1973

364

09/22/1976

521

02/15/1978

547

07/27/1979

594

10/19/1979

609

02/21/1980

615

11/27/1980

635

03/17/1983

677
687
690

D

07/01/1983
09/22/1983

Heavy Rains and
Flooding
Severe Storms and
Flooding
Severe Storms and
Flooding
Forest and Brush Fires
Severe Storms, High Tides
and Flooding
Flooding, Tropical Storm
Kathleen
Coastal Storms, Flooding,
and Mudslides
Heavy Rains, Flash Floods,
and Mudflows
Earthquake
Severe Storms, Mudslides,
and Flooding
Brush and Timber Fires
Coastal Storms, Floods,
Slides, and Tornadoes
Flooding
Flash Flooding
Grass, wildlands, and
Forest Fires
Severe Storms, High Tides,
and Flooding
Fires
Severe Freeze
Earthquake and
Aftershocks
Severe Winter Storm, Mud
and Land Slides, Flooding
Fires, Mud/Land Slides,
Flooding, Soil Erosion
Severe Winter Storms,
Flooding, Landslides,
Mudflows

R

12/07/1965

Description

07/18/1985

739

02/05/1988

812

07/03/1990
02/11/1991

872
894

07/02/1992

947

02/03/1992

979

10/28/1993

1005

01/16/1995

1044

Riverside
County

Imperial
County

San Diego
County

X

--

X

X

--

X

X

--

--

--

--

X

--

--

X

T

Disaster
Number

X

X

X

--

X

X

--

--

--

X

--

X

--

X

X

--

--

X

--

X

X
X

X
--

---

--

--

X

--

--

X

X
X

X

X
X

X

--

--

X

X

X

X

--

X

X

--

X
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Date
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1046

03/06/1998

1203

10/27/2003

1498

02/04/2005

1577

04/14/2005
03/13/2007
10/24/2007

1585
1689
1731

11/18/2008

1810

03/08/2010

1884

05/07/2010

1911

01/26/2011

1952

03/16/2017

4305

Hazard List

Severe Winter Storms and
Flooding
Wildfires
Severe Storms, Flooding,
Debris Flows, and
Mudslides
Severe Storms, Flooding,
Landslides, and Mud and
Debris Flows
Severe Freeze
Wildfires
Wildfires
Severe Winter Storms,
Flooding, and Debris and
Mud Flows
Earthquake
California Winter Storms,
Flooding, and Debris and
Mud Flows
California Severe Winter
Storms, Flooding, and
Mudslides
California Wildfires

Riverside
County

Imperial
County

San Diego
County

X

--

X

X

--

X

X

--

X

X

--

X

X
X
X

-X
--

X
X
X

X

--

--

X

X

--

X

--

X

--

X

X

--

--

R

03/12/1995

Description

T

Disaster
Number
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Date
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As this hazard mitigation plan is the first for CVWD, hazards from other local and
District plans (e.g., the CVWD Emergency Response Plan, the 2018 Riverside County
Hazard Mitigation Plan Update) were reviewed along with the State of California
Hazard Mitigation Plan. Input was gathered from the planning team to discern
hazards that should be added or removed from a preliminary list derived from the
plans above. Hazards were reviewed at the Planning Team Meeting #1 and
finalized afterward. Table 4.2 presents the final hazards list for this plan and whether
each hazard was recognized in the State of California Hazard Mitigation Plan. Table
4.3 indicates the hazards from the State of California Hazard Mitigation Plan that
were excluded from this plan and provides a justification for exclusion.
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Table 4.2 Hazards Identified for the 2018 Coachella Valley Water District Plan

2019 CVWD Hazard Mitigation Plan

California SHMP Identified
Hazard (YES/NO)
YES
YES
YES
YES
YES
YES
YES
YES
YES – as severe weather
YES
YES – as severe weather

T

NATURAL HAZARDS
Agricultural Pests and Diseases
Aquatic Invasive Species
Drought
Climate Change (considered for all hazards)
Earthquake (including liquefaction)
Extreme Cold/Freeze
Extreme Heat
Flood (including hurricane and tropical storm)
Hailstorm
Landslides and Other Earth Movements
Lightning
Public Health Emergencies (including water quality
concern/contamination, pandemic, epidemic, and
vector-borne diseases)
Severe Wind (including Santa Ana Winds and dust
storms)
Tornado
Wildfire
NON-NATURAL HAZARDS
Dam/Levee/Reservoir Failure
Energy Shortage/Power Failure
Hazardous Materials Release (including pipeline
hazards, train accidents, explosions, and chemical
releases
Terrorism and Sabotage (including cyber threats (IT,
SCADA), bomb threats, and active attackers)

AF

YES – as Epidemic/Pandemic
and Vector-borne Disease
YES – as severe weather

D

R

YES – as severe weather
YES
YES
YES
YES
YES

Table 4.3 Justification for Excluded Hazards

California SHMP Identified Hazards
(excluded from 2019 CVWD Plan)
NATURAL HAZARDS
Avalanches
Sea Level Rise/Coastal Flooding and
Erosion
Tree Mortality
Tsunami and Seiche

Justification
Mountains surrounding district do not
accumlate substantial amounts of snow
CVWD is 70 miles from the nearest
coastline
Limited amount of tree cover within the
CVWD service area
CVWD is 70 miles from the nearest
coastline
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California SHMP Identified Hazards
(excluded from 2019 CVWD Plan)
Volcanoes
NON-NATURAL HAZARDS
Air Pollution
Civil Disorder
Oil Spills
Radiological Incidents
Urban Structural Fire
Well Stimulation and Hydraulic Fracturing

Justification
There are no volcanoes near the CVWD
service area
Not applicable to CVWD
Not applicable to CVWD
Not applicable to CVWD
Not applicable to CVWD
Not applicable to CVWD
Not applicable to CVWD

Sources of Information
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Hazard information and data was collected for all hazards from hazard studies,
geographic information systems (GIS) spatial data, and descriptions of previous
events. This information is cited throughout the plan.

CVWD Sources of Information

District sources used in the risk and vulnerability assessment include:

D
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 District reports, plans, and studies, including:
o CVWD project maps and exhibits
o 2016 Coachella Valley Water Management Plan Status Report
o 2010 Coachella Valley Water Management Plan Update Final Report
o 2018 CVWD FY18 Budget Book
o 2019 Adopted Capital Improvement Plan Summary
o Coachella Valley Groundwater Basin Salt and Nutrient Management
Plan
o CVWD 2015 Urban Water Management Plan
o CVWD Reservoir Specs
o 2018 CVWD Emergency Response Plan
o CVWD Stormwater Plans
o CVWD Risk Management claims data
 2011 replacement value data for assets
 CVWD geospatial data for assets from the following divisions:
o Domestic Water
o Sanitation
o Stormwater
o Irrigation
 Information gathered from planning team meetings and calls
 Information gathered from interviews and site tours with District officials,
including those from the following departments/divisions:
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o
o
o
o
o
o
o
o
o

GIS
Finance
Domestic water
Stormwater
Irrigation
Sanitation
Engineering
Operations
Facilities Maintenance

Local Sources of Information
Local sources used in the risk and vulnerability assessment include:
2018 Riverside County Hazard Mitigation Plan Update
2013 Imperial County Hazard Mitigation Plan Update
2017 San Diego County Hazard Mitigation Plan Update
Riverside County studies and reports applicable to the planning area
Riverside County geospatial data
Local news sources (e.g., Desert Sun, KESQ)

T
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State Sources of Information

State sources used in the risk and vulnerability assessment include:
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 The Draft 2018 State of California Hazard Mitigation Plan;
 California state agency maps, data, reports, tools, and webpages
applicable to the planning area, including but not limited to those from:
o California Geological Survey;
o California Energy Commission;
o California Department of Conservation;
o California Department of Planning and Research; and,
o Cal Fire

Federal Sources of Information

Federal sources used in the risk and vulnerability assessment include agency studies,
maps, geospatial data, and reports applicable to the planning area, including but
not limited to the following:

 FEMA mapped flood hazard areas
 US Department of Agriculture (USDA) Forest Service wildfire hazard potential
and wildland-urban interface data
 National Oceanic and Atmospheric Association (NOAA) National Centers for
Environmental Information (NCEI) Storm Events Database
 US Climate Resilience Toolkit
 US Drought Monitor data
 Environmental Protection Agency (EPA) information
 US Geological Survey (USGS) data and information
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US DOT Pipeline Hazard Safety Administration data
US Transportation Safety Administration information
US Centers for Disease Control information
US Global Change Research Program information and data

Data Limitations
Although the District has a wealth of available data, data limitations did limit the
assessment of risk for some hazards. Data limitations include:

T

 Previous occurrences for many hazards were gathered from the NOAA
National Centers for Environmental Information Storm Events Database,
which is not reflective of all hazard events that have occurred. In general, the
Storm Events Database includes events that are noted through news sources
and/or weather radios. It also does not include specific insurance claims.
Therefore, the occurrence of certain hazards is likely under-reported.

AF

 Hazard data, including previous occurrences and risk information, is often
available at the county-level or city-level rather than at the District-level (e.g.,
clarification on whether an event occurred within the District’s boundary is
not always available). Additional sources for previous occurrences were
considered when available.

R

 Geospatial data obtained from the District are from 2014 (or are undated)
and may not be inclusive of new assets, improvements, or decommissioned
assets.

D

 Building footprints, values, and square footage were not available. Building
square footage was estimated using aerial imagery, and values were
estimated using the 2018 Craftsman National Building Cost Manual with a
seven percent regional adjustment for construction costs in California.
 Asset replacement values, necessary for dollar loss estimates, were not
readily available for all assets, necessitating the following assumptions:
o For some assets, specifically lift stations and domestic water wells, an
average value was assigned to each asset based on the total
replacement value for all assets of a single type.
o For some assets, specifically booster stations and reservoirs, values
were derived using an average value per capacity (e.g., $ per gallon
of storage capacity or $ per gallons pumped per minute).
o Replacement values for recharge facilities, Dike No. 2, and Dike No. 4
were derived from inflated construction costs (at three percent per
year) as replacement values were not available.
o Replacement values for other assets were inflated from 2011 values (at
three percent per year).
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o Notably, the District is currently developing an asset management
plan. This will enable a more accurate capture of dollar risk and
vulnerability in future iterations of this plan.

 Not all hazards have identified geographic boundaries therefore, a GIS
Intersection analysis could not be performed to identify vulnerable assets for
these hazards. In this case, it was assumed that all current and future assets
and populations are at risk.

T

 Several different sources of climate change data were used to analyze future
risk. Different sources use different scenarios, geographic regions, and
timelines. Therefore, projections are not always consistent. In addition, future
conditions (e.g., emissions, radiative forcing, subsequent impacts) are difficult
to predict, and there is a known uncertainty associated with climate
projections and models. Uncertainty differs for hazards; for instance,
temperature models are considered more certain than precipitation models.
Further, in some instances, climate impacts were not available or were
inconclusive. These caveats are detailed for each hazard in the hazard
profiles.

AF

Each of the data limitations presents an opportunity for a mitigation action, which
was considered by CVWD.

Risk Assessment Tools

D
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Hazard information was collected for all hazards under consideration using hazard
studies, GIS data, and descriptions of previous events. This information is cited
throughout the plan.

GIS-based Tools

GIS tools provide a mechanism to perform quantitative analysis. Hazards that have
specified geographic boundaries permit analysis using GIS. These hazards include:
 Earthquake
 Flood
 Landslide
 Wildfire
 Hazardous Materials Incidents
 Levee Failure
The objective of the GIS-based analysis was to determine the estimated
vulnerability of the District’s critical assets for the identified hazards using best
available geospatial data. ESRI® ArcGIS™ 10.2 was used to assess hazard
vulnerability utilizing digital hazard data, such as FEMA Digital Flood Insurance Rate
Maps (DFIRMs), District geospatial data, and replacement value data. Using these
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data layers, hazard vulnerability can be assessed by estimating the number and
type of assets determined to be in identified geographic hazard area boundaries.

Priority Risk Index (PRI)
The prioritization and categorization of identified hazards for CVWD is based
principally on the Priority Risk Index (PRI), a tool used to measure the degree of risk
for identified hazards in a particular planning area. The PRI was used to assist the
CVWD planning team in identifying hazards that pose the most significant threat to
the District.
The PRI results provide a numerical value for each hazard, allowing hazards to be
ranked against one another (i.e. the higher the PRI value, the greater the hazard
risk). PRI values are obtained by assigning varying degrees of risk to five categories
for each hazard: probability, impact, spatial extent, warning time and duration.
Each degree of risk has been assigned a value (1 to 4) and a weighting factor.
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To calculate the PRI value for a given hazard, the assigned risk value for each
category is multiplied by the weighting factor. The sum of all five categories equals
the final PRI value, as demonstrated in the example equation below:
PRI VALUE = [(PROBABILITY x .30) + (IMPACT x .30) + (SPATIAL EXTENT x .20) +
(WARNING TIME x .10) + (DURATION x .10)]

D
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According to the weighting scheme applied, the highest possible PRI value is 4.0.
Table 4.4 shows the weighting schemes for each category. The assigned weighting
factors are typical for hazard mitigation planning efforts. The planning team can
amend these values if desired; however, no changes were made during this
planning process. By determining a value for each hazard that can be compared
to other hazards threatening the planning area, hazards can be ranked with
greater ease.
Many of the PRI categories are described within the hazard profiles. The final PRI
results, including the calculated values for each hazard in the District, are found at
the end of this section in the “Summary of Hazard Risk,” beginning on page 4-241.
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Table 4.4 Priority Risk Index Scoring Criteria

PRI
Category

DEGREE OF RISK
Level

Criteria

Probability

Unlikely
Possible
Likely
Highly likely
Minor

Less than 1% annual probability
Between 1 and 10% annual probability
Between 10 and 90% annual probability
90%+ annual probability
Only minor property damage and minimal
disruption to government functions and
services. No shutdown of critical facilities.
Minor injuries are possible. More than 10%
of buildings damaged or destroyed.
Temporary shutdown of critical facilities
(less than one week).
Multiple deaths/injuries possible. More
than 25% of buildings damaged or
destroyed. Complete shutdown of critical
facilities for more than one week.
High number of deaths/injuries possible.
More than 50% of buildings damaged or
destroyed. Complete shutdown of critical
facilities for 30 days or more.
Limited to one specific area.
Small areas affected.
Large areas affected.
All areas affected.
self-explanatory

1
2
3
4
1

self-explanatory
self-explanatory
self-explanatory

2
3
4

self-explanatory

1

self-explanatory
self-explanatory
self-explanatory

2
3
4

Critical

Catastrophic

D

Warning
Time

Negligible
Small
Moderate
Large
More than 24
hours
12 to 24 hours
6 to 12 hours
less than 6
hours
less than 6
hours
6 to 12 hours
12 to 24 hours
More than 24
hours

R

Spatial
Extent

T

Limited

AF

Impact

Duration

Index
Value

Assigned
Weighting
Factor
30%

30%

2

3

4

1
2
3
4
1

20%

10%

10%

Risk Assessment | 4-11

2019 Coachella Valley Water District Hazard Mitigation Plan

Hazard Profile Description
44 CFR Requirement
44 CFR 201.6(c)(2)(i) and 44 CFR 201.6(c)(2)(iii): Does the Plan include a description of the
type, location, and extent of all natural hazards that can affect each jurisdiction?
44 CFR 201.6(c)(2)(i): Does the Plan include information on previous occurrences of hazard
events and on the probability of future hazard events for each jurisdiction?
44 CFR 201.6(c)(2)(ii): 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?
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As noted, hazard profiles include a description of hazard, previous occurrences,
location, and extent. The hazard profiles are presented in alphabetical order by
hazard category type: Natural and Non-natural. The hazard categories are
described below:

R

 Natural hazard: an event that occurs within nature, such as
earthquakes, hurricanes, tornadoes, and floods.
 Non-Natural hazard: An event that occurs due to a non-natural event,
such as technological failure (e.g., hazardous materials release, levee
failure) or human-caused hazard (e.g., terrorism, cyber-attack).

D

Specific hazards being considered under each category are defined below, and
presented in alphabetical order:
NATURAL HAZARDS

 Lightning

 Agricultural Pests and Diseases

 Public Health Emergencies

 Aquatic Invasive Species

 Severe Wind

 Drought

 Tornado

 Earthquake (including Liquefaction)

 Wildfire

 Extreme Cold and Freeze

NON-NATURAL HAZARDS

 Extreme Heat

 Energy Shortage/Power Failure

 Flood

 Hazardous Materials Release

 Hail

 Levee/Dike and/or Dam Failure

 Landslides and Other Earth
Movements

 Terrorism and Sabotage
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Each hazard is profiled separately to describe the hazard and potential impacts to
the District. Where data exists, specific information on hazard location will also be
included. When applicable, impacts from climate change are integrated
throughout each hazard profile. The profile for each hazard includes:

 Description: A scientific explanation of the hazard including potential
magnitude (or severity) and impacts (including climate change
considerations);
 Location: Geographical extent of the hazard;
 Previous occurrences: The number of previous impacts from the hazard on
the District in the past;
 Extent (or magnitude): The severity of the hazard in the past and potential
severity in the future. Measures may include wind speed, wave height, or
property damage, for example;
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 Probability of future events: The likelihood of future events impacting the
District. Given that an exact probability is often difficult to quantify, this
characteristic is categorized into ranges to be used in hazard profiles (per the
PRI criteria):
o Unlikely: Less than 1-percent annual probability
o Possible: Between 1-percent and 10-percent annual probability
o Likely: Between 10-percent and 90-percent annual probability
o Highly Likely: Greater than 90 percent annual probability (annually)

D
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 Impacts: a description of the potential impacts on assets (including critical
facilities) and populations, including potential damage to assets or other
property damage. When applicable, the impacts assessment will address the
following potential vulnerabilities to each hazard:
o Description of the types of critical facilities that are affected;

o Impacts on health and life safety;
o Reputational impacts to the District; and
o Economic impacts due to the District’s ability to operate soundly

 Vulnerability assessment: The vulnerability assessment investigates the
potential number of and type of assets at risk, and potential dollar loss
resulting from each hazard based on available data and information.
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Baseline CVWD Asset Data
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Asset data was obtained from the District. The District has four separate
departments that manage assets within different systems: domestic water,
sanitation, stormwater, and irrigation. Table 4.5 shows the District’s assets within
each department (as available), and whether potential losses were assessed for
each asset type. The District maintains thousands of assets throughout its systems;
therefore, potential loss was assessed for those assets deemed most critical (in terms
of replacement cost and/or functionality). The number of assets at risk was
determined for these assets when replacement cost information was not available.
Some assets, such as water mains and pipelines, were not included in the analysis
due to data limitations. However, such assets are still at risk and considered in the
vulnerability assessment. When applicable, impacts to all asset types are described
within respective hazard profiles. To present vulnerable assets, separate maps were
created to display assets within these systems throughout the Risk and Vulnerability
Assessment. These maps show the District’s critical facilities, as well as overall pipe
networks (e.g., water mains, force mains, irrigation laterals). These maps are
presented below.
Figure 4.1: Domestic Water Assets;
Figure 4.2: Sanitation Assets;
Figure 4.3: Stormwater Assets; and
Figure 4.4: Irrigation Assets;

R

Table 4.5 Coachella Valley Stormwater District Assets by Department

D

Asset Type

Count

Domestic Water
Booster Stations

Domestic Water Wells
Hydrants
Pressure Reduction Stations
Reservoirs
Water Mains
Water Laterals
Water System Valves
1

Estimated
Replacement
Value (2018
dollars)

Potential Loss
Assessed (Y/N)

Number at Risk
Assessed (Y/N)

56

$131,424,000

Y

Y

105

$241,500,000

Y

Y

71,884
15

N/A
N/A

N
N

N
N

63 1

$143,170,000

Y

Y

24,322

N/A

N

Shown via map

106,945

N/A

N

N

53,893

N/A

N

N

Reservoir 4605-1 (under construction) was excluded due to lack of capacity and location data.
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Asset Type

Count

Water Control Valve
Levy/Dike No. 4 Recharge
Facility
Whitewater River Recharge
Facility

Estimated
Replacement
Value (2018
dollars)

Potential Loss
Assessed (Y/N)

Number at Risk
Assessed (Y/N)

5,130

N/A

N

N

1

$25,594,108

Y

Y

1

$5,810,235

Y

Y

Palm Desert Facility

1

$21,067,207

Y

Y

Coachella Facility

1

$52,095,544

Y

Y

30

$40,714,290

Y

Y

21,323

N/A

N

N

112

N/A

N

Y

N/A

N

Y

N/A

N

Shown via map

5

$190,020,000

Y

Y

14

N/A

N

N

190

N/A

N

N

1

$113,377,668

Y

Y

15

N/A

N

N

75

N/A

N

N

434

N/A

N

N

Stormwater Pipe System
Stormwater Channel Systems
(includes Dikes and Debris
Basins)
Whitewater River Stormwater
Channel

44

N/A

N

N

13

$232,106,432

Y

Y

1

$39,345,510

Y

Y

Actuator

78

N/A

N

N

Administrative Buildings

Lift stations (Wetwells)
Manholes
Modeled Force Mains
Sewer Outfalls

10

Water Reclamation Plants

Stormwater
Bridges

21,521

AF

Sewer Pipe Network

D

Outlets

R

Catch Basins
Coachella Valley Stormwater
Channel
Drop Structures
Manholes

T

Sanitation

Irrigation

Air Compressor
Air Vac
All-American Canal Desilting
Basin (partial ownership)
Bafflestand
Coachella Canal
Division Box

1

N/A

N

N

144

N/A

N

N

1

$61,218,740

Y

Y

617

N/A

N

N

1

$513,398,650

Y

Y

82

N/A

N

N
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Asset Type

Count

Gate

Estimated
Replacement
Value (2018
dollars)

Potential Loss
Assessed (Y/N)

Number at Risk
Assessed (Y/N)

171

N/A

N

N

Gate Gear Box

73

N/A

N

N

Gate Screen

67

N/A

N

N

Gate Stem
Imperial Dam (partial
ownership)
Laterals/Lateral System

62

N/A

N

N

1

$21,399,983

Y

Y

8,767

N/A

N

Shown via map

Meter

1,303

N/A

N

N

Valve

2,386

N/A

N

N

4

$73,659,387

Y

Y

D

R
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T

Wasteways (one system)
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Figure 4.1: Domestic Water Assets
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Figure 4.2: Sanitation Assets
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Figure 4.3: Stormwater Assets
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Figure 4.4: Irrigation Assets
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In addition to the irrigation assets the District manages within its service area, it also
has partial ownership of the Imperial Dam and the All-American Canal desilting
basin. This ownership is part of an agreement between regional water agencies
who benefit from water diverted from the Colorado River to the All-American
Canal. The Coachella Canal, which is managed by the District, is fed by the AllAmerican Canal. Figure 4.5 shows the location of the dam and the desilting basin.
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Figure 4.5: Irrigation Assets at the Imperial Dam
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Further, the District has two administrative facilities campuses, one in Coachella and
the other in Palm Desert. These facilities are shown in Figure 4.6. 2

Coachella Facility

D

R

Palm Desert Facility
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Figure 4.6: Administrative Facilities Campuses

2

Building values were estimated using estimated square footage and the 2018 Craftsman National Building Manual,
with a seven percent adjustment for construction costs in California.
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Natural Hazards
Agricultural Pests and Diseases
Description
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Countless species of insects and animals live in, on, or among crops and livestock;
some are harmless, and some have the ability to cause damage. Damaging
infestations can happen under certain conditions when relatively harmless pests
can become hazardous. For example, trees may be weakened during a drought
and become more susceptible to pests that would otherwise be relatively harmless. ii
In addition, if unchecked by local predators, invasive species’ populations can
grow in numbers that are detrimental to crops the invasive species might use as a
food source. Furthermore, some pests may cause a problem by carrying and
spreading disease among crops or livestock. Agricultural pests and diseases can
result in human and economic disasters by impacting farmers, farm workers, and
those who pack, ship, and distribute agricultural products. They can also result in an
increase in food prices or in food shortages. In addition, pests and diseases that
destroy large vegetated areas can increase wildfire risk due to increased fuel load.iii

R

Many different pests could impact the planning area, including different insect
species. Chewing insects strip plants of leaves, boring insects bore into plant stem or
roots, and sucking insects suck liquid out of leave of stems, and in doing so can
excrete a liquid called “honeydew,” which promotes the growth of mold. iv
Although not comprehensive of all pests that could impact the planning area,
below are a list of agricultural pests and diseases that have been identified has a
potential threat within the District 3:

D

Asian Citrus Psyllid and the Citrus Greening Disease (Huanglongbing):
The Asian citrus psyllid feeds on citrus trees and plants. The insect can damage
plants by withdrawing large amounts of sap and by producing large amounts of
“honeydew,” which can coat leaves and cause mold to grow. More serious
damage can occur as the Asian citrus psyllid is also capable of carrying and
infecting citrus plants with a bacterium that causes a disease called Huanglongbing
(HLB). HLB is also called Citrus Killing or Citrus Greening Disease, because the disease
causes the citrus fruit to turn green and bitter-tasting.

3
The pests and diseases included in this plan were identified after a comprehensive search of news articles and agency (state and
federal) websites. However, this list is not comprehensive of all pests and diseases that could impact the planning area.
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The Glassy-Winged Sharpshooter:
The glassy-winged sharpshooter was first reported in California in 1994 but is native
the southwestern U.S. and northeastern Mexico. This insect feeds on a large number
of plants and is capable of spreading a bacterium that causes Pierce’s Disease,
which is fatal to grapevines. v
Mediterranean Fruit Fly (Medfly):
The Mediterranean Fruit Fly, or the Medfly, is considered a serious threat to
California’s agricultural industry, as it impacts 250 types of fruits and vegetables,
including citrus, grapes, pitted fruits, and tomatoes. Once infested with larvae, the
fruit or vegetable becomes unfit for consumption. The State of California spends
millions of dollars annually to prevent the Medfly from infesting agricultural areas. vi
Invasive Shot Hole Borer Beetles:
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The polyphagous shot hole borer (PSHB) and the Kuroshio Shot Hole Borer (KSHB) are
native to Asia, and infest a wide range of host plants, including riparian plants,
street tree varieties, and agricultural crops like avocado, persimmon, macadamia,
citrus, and hazelnut. In all, over 200 plant species host PSHB and KSHB in California.
Shot hole borer beetles are known to attack healthy plants. vii
Other agricultural pests noted in the Riverside County Hazard Mitigation Plan that
may impact the planning area include:

R

Africanized honey bee
Bark beetle
Citrus leafminer
Gypsy moth
Honey bee tracheal mite
Japanese beetle
Lesser snow scale

D

















Magnolia white scale
Oriental fruit fly
Red imported fire ant
Sting nematode
Tropical palm scale
Varroa mite/honey bee
Silverleaf whitefly

Location
It is assumed that all agricultural lands within the District are uniformly exposed to
agricultural pests and diseases. While the District does not own agricultural land, it
does supply water to these areas. Given the region’s economic reliance on
agricultural products, it is assumed that the entire District would be impacted by a
severe pest infestation or agricultural disease outbreak. Below are details of areas
that have been impacted by specific pests or diseases:
The Asian citrus psyllid has been detected in Imperial and Riverside Counties. Figure
4.7 shows detections of the Asian citrus psyllid and a quarantine map for the Asian
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citrus psyllid and HLB (citrus greening) in the southwestern U.S. from June 2017. The
map shows that both Imperial County and Riverside County (including approximate
CVWD areas) have detected the Asian citrus psyllid and are under quarantine for
the Asian citrus psyllid, but not HLB.
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Figure 4.7: Asian Citrus Psyllid and HLB Detections and Quarantine in the
Southwestern US viii

Pierce’s Disease, which is spread by the glassy-winged sharpshooter, has been
reported in all of Riverside County and San Diego County and in part of Imperial
County. According to the California Department of Food and Agriculture, part of
the area infested within Imperial County includes area within the District’s service
area. Figure 4.8 shows areas in southern California infested by the glass-winged
sharpshooter. The approximate CVWD service area is indicated with the red circle.
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Figure 4.8: Glassy-winged Sharpshooter Infestation in Southern California ix

Parts of Riverside County are infested by PSHB, and San Diego County is infested by
KSHB. Figure 4.9 shows areas of these counties infested by PSHB and KSHB in relation
to the general area of the District (approximate CVWD service area is indicated
with the red circle).
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Figure 4.9: PSHB and KSHB Infested Areas x

Previous Occurrences

Information regarding historic agricultural pest infestations and diseases were
gathered from the USDA, the California Department of Food and Agriculture
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(CDFA), relevant state and county hazard mitigation plans, and local news sources.
Previous infestations are described below:

 Imperial and Riverside Counties have had ongoing detections of the Asian
citrus psyllid since at least 2012. xi As of 2018, the entire planning is still under
quarantine for the pest (see Figure 4.7). For bulk citrus, the planning area is
under a zone 5 quarantine from the CDFA, meaning that the Asian citrus
psyllid has infested the area, but HLB has not been detected. Similarly, for
host nursery stock, the planning area is under a zone 3 quarantine, meaning
that nursery stock in the area is infested with the Asian citrus psyllid, and HLB
has been detected in some areas. HLB remains a threat to the planning
area. xii

T

 The first outbreak of Pierce’s Disease occurred in Temecula, approximately 40
miles from the District, in 1999 when over 300 acres of grapevines were
infected. xiii According to the CDFA, Riverside and San Diego Counties and
parts of Imperial County within the District are currently (as of December
2017) infested by the glassy-winged sharpshooter.

AF

 The Medfly has infested different parts of California since the 1950s. More
recently, infestations have been recorded in the San Fernando Valley
(approximately 105 miles from the District), and Los Angeles (approximately
90 miles from the District). It should be noted that a medfly infestation is
possible within the planning area.

R

Previous infestations gathered from the 2013 Imperial County Hazard Mitigation Plan
include:
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 The pink hibiscus mealybug (PHM) was first detected in Imperial County
during August 1999.This represented the first North American record for the
PHM. Population densities of PHM on mulberry, silk oak, hibiscus and natal
plum were determined to be highest in several communities in the southern
Imperial Valley, such as El Centro Calexico, approximately 35 miles south of
the District. The PHM feeds on both plants and crops, and it threatens nearly
30 different crops produced in Imperial County.
 The citrus leafminer (CLM) is a small moth native to Asia. In California, CLM
was found in backyard citrus in a few locations in January 2000 in Imperial
County adjacent to the Mexican border. By the fall of 2001, CLM had spread
to other areas of Imperial Valley and is now found from Winterhaven to
Niland, attacking nursery stock; commercial groves of lemons, grapefruit, and
oranges; and backyard citrus. While it is not yet impacting the Coachella
Valley, it is expected to move northward from Imperial County and
eventually infest citrus in all areas of the State.
 In 1991, silverleaf whitefly became a devastating pest of melon and squash
crops, destroying 96% of Imperial County's fall melon crop and resulting in an
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estimated loss to growers of $12.5 million dollars. In succeeding years, the
County's fall melon production dropped from approximately 12,000 acres
annually to under 2,000 acres. In the late 1990's a related problem arose - a
virus plant disease transmitted by the sweet potato whitefly resulted in $12.7
million crop damage.

 In Imperial County the pink bollworm caterpillar has caused the amount of
land planted with cotton to drop from 140,000 acres to only 7,000 acres
during the past 17 years.
 Imperial County alfalfa growers occasionally suffer losses to spring and
summer hay cuttings due to leafhopper infestations. Three species have been
found damaging alfalfa in California: the southern garden leafhopper
(Empoasca solona), the potato leafhopper (E. fabae), and the stunted and
have very short intermodes. Stunting and yellowing may persist into the next
cutting cycle, even in the absence of leafhoppers. Most damage occurs
May through September.

T

Extent

Probability
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The extent of pest infestation and disease can be measured in terms of damages.
Limited dollar damage figures were available for the District or the state of
California at the time of this plan (an exception being the $12.5 million loss due to
silverleaf whitefly in Imperial County). However, devastating impacts to agriculture
are possible across the region as other regions have experienced. For instance, in
Florida, the HLB disease is estimated to have caused over $3.6 billion in economic
losses over five years. xiv These impacts on agricultural production will, in turn, have
economic consequences on CVWD in terms of lost revenue.
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Since there are no detailed records of historical occurrences, determining a
probability based on past events is not feasible. However, noting the current
outbreaks and infestations, along with the threat of existing, new, or unknown pests
and diseases, the agricultural insects, pests, and disease hazard was assigned a
probability of highly likely (annually).
As the climate changes, farmers will have to contend with a wide range of pests
and diseases. Some existing species will adapt to changes, while others will not be
able to thrive in new conditions. Climate change also brings about the threat of
new species that could not exist in the previous climate but will thrive in future
conditions. As temperatures in the planning area are expected to increase, and
drought events are projected to become longer and more frequent, weakened
crops may become more susceptible to pests and diseases.
From the 2018 California State Hazard Mitigation Plan Draft:
Continued climate change is likely to alter the abundance and types of many
pests, lengthen pests’ breeding season, and increase pathogen growth rates. For
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example, the pink bollworm, a common pest of cotton crops, is currently a problem
only in southern desert valleys because it cannot survive winter frosts elsewhere in
the state. However, if winter temperatures rise 3 to 4.5°F, the pink bollworm’s range
would likely expand northward, which could lead to substantial economic and
ecological consequences for the state.
Temperature is not the only climatic influence on pests. For example, some insects
are unable to cope in extreme drought, while others cannot survive in extremely
wet conditions. Furthermore, while warming speeds up the lifecycles of many
insects, suggesting that pest problems could increase, some insects may grow more
slowly as elevated carbon dioxide levels decrease the protein content of the leaves
on which they feed (California Climate Change Center 2006).
Possible future strategies to address climate change influences on insect pests and
diseases might include:
Inventory and monitor invasive species that threaten crops

•

Downscale climate change data to allow informed decisions on biodiversity
planning by farmers and rural communities

•

Strengthen the dissemination of knowledge, appropriate technologies and
tools to improve management practices related to agricultural biodiversity
and ecosystem services.
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•
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Impacts
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The above strategies were derived from Food and Agriculture Organization of the
United Nations, Climate Change for Food and Agriculture, Technical Background
Document from the Expert Consultation, 2008, available at:
http://www.fao.org/uploads/media/FAO_2008a_climate_change_and_biodiversity
_02.pdf.
The geographic area served by the District contains over 76,000 acres of
agricultural lands. Water for agriculture (irrigation) is a major source of water
demand (approximately 295,000 acre-feet per year) xv for the District and impacts
how water is priced and distributed. In addition, many of the district’s ratepayers
are residents or industries that rely on farm work and agricultural
packaging/shipping for income. A loss of agricultural goods, services, and/or lands
due to pest infestation or disease could have a major, lasting impact on the
region’s economy and in turn on the District and its functionality. In addition, pest
infestations and diseases increase the need for pesticide usage on crops, which
can impact water quality through agricultural application and runoff, creating
concerns for the District in meeting water quality standards. The CDFA manages
programs aimed at protecting the state’s agricultural industry from pests and
diseases.
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Vulnerability Assessment
All agricultural lands within the District’s service area are considered at risk to
agricultural pests and diseases. Agricultural pests and diseases are unlikely to result
in direct losses due to damaged assets owned by the District, but rather an indirect
economic impact as described above.

Aquatic Invasive Species
Description

T

Invasive species are non-native plant or animal species that outcompete or
otherwise harm native species and ecosystems when introduced to a new
environment. Invasive species can lead to the extinction of native plants and
animals, the destruction of a region’s biodiversity, and can permanently alter
habitats. When an invasive species flourishes, it can create ecosystem imbalances
that present risks to human health and/or the economy. Once established, invasive
species are difficult to eradicate and often become a permanent part of the
ecosystem. xvi
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Aquatic invasive species refers specifically to invasive species that live in aquatic
environments (marine and freshwater). Aquatic invasive species can be introduced
to a new location from many different mechanisms. The most common is from
commercial ships via two mechanisms: 1) ballast water and 2) biofouling. Ballast
water is the water taken on by a ship at one location and later discharged at a
different location in order maintain stability during cargo loading and unloading.
Biofouling refers to an organism (or a community or organisms) attaching to wetted,
hard surfaces such as the hull of a vessel.
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Other mechanisms by which aquatic invasive species are introduced to new
environments include the intentional or unintentional release of aquaculture
species, aquarium specimens, bait, and the migration of aquatic invasive species to
a new environment from another (e.g., throughout a river basin or along a
coastline).
Climate change data indicates warming waters, as well as altering potential of
hydrogen (pH) and salinity levels of marine waters and waterways. These changes
may allow certain invasive aquatic species to thrive and spread to new locations,
including non-marine areas. Further, changing climatic conditions may stress and
weaken native species and make them less able to compete with invasive
species. xvii

Location

All perennial waterways and canals within the District are considered at risk to
aquatic invasive species.
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Previous Occurrences
The District does not have a record of previous aquatic invasive species infestations
within its service area, largely due to preventative measures. The Coachella Canal,
which is a branch of the All-American Canal that stems from the Colorado River, is
particularly at risk to invasive quagga mussels. Quagga mussels have colonized the
lower reaches of the Colorado River, and the District has spent over $15 million to
treat the Coachella Canal with chlorine to prevent quagga mussel colonization of
the canal.
The Imperial Dam and its desilting basin, of which the District is a partial owner, have
shown evidence of quagga mussel infestation. According to a report from the U.S.
Department of the Interior, large quantities of mussel shells have been detected on
the floor of the desilting basin as of 2012. xviii

Extent

Probability
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One way to measure the impact of aquatic invasive species is in terms of economic
damages or money spent combating the invasive species. While the District has not
experienced any known aquatic invasive species colonizing its canals or
waterways, the District has spent over $15 million on monitoring and prevention
measures. If aquatic invasive species were to colonize the District’s Coachella
Canal, the impact could be detrimental, and the costs to remove the species and
repair damages would likely far exceed the amount spent on prevention.
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District monitoring records show microscopic forms of quagga mussels (veligers) are
occasionally detected in samples collected from the Canal but there is no method
to determine if the veligers were viable when collected. There are no records of
quagga colonization in the Coachella Canal, and only two juvenile mussels have
been detected since monthly monitoring of the Coachella Canal began in August
2007. Therefore, determining a probability based on past events is not feasible.
However, the current range of invasive aquatic species including proximity to the
District, as well as future conditions due to climate change were considered when
assigning a probability. Warmer temperatures projected with climate change (see
Extreme Heat hazard profile) indicate that resulting higher water temperatures may
create an intolerable environment for invasive mussels.xviii However, noting the
current presence of aquatic invasive species upstream of District-maintained
waterways and in the Imperial Dam facility, along with the threat of existing, new, or
unknown invasive species, the aquatic invasive species hazard was assigned a
probability of likely (10 to 90 percent annual chance).

Impacts
The District serves a region that heavily relies on agriculture to sustain its economy.
An invasion of a non-native aquatic species has the potential to cripple the region’s
agriculture industry, as well as the District’s assets tied to canal water. For example,
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quagga mussels can quickly clog pipes, foul pumps, and plug water meters. Pumps
clogged by quagga mussels at water treatment facilities can be costly to repair.
The figure below shows how quickly quagga mussels can overtake and clog a pipe.
In addition to the potential cost of removing invasive species and repairing
infrastructure damaged by invasive species, the District already spends significant
amount of money on preventing the invasion of aquatic non-native species present
upstream of its canals. To date, the District has spent over $15 million in preventing
an invasion of the quagga mussel in the Coachella Canal. xix

▲ Example of a pipe clogged by a Quagga mussel invasion in Lake Mean, NV.ix

Vulnerability Assessment
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The District maintains a system of canals and stormwater systems used to collect,
distribute, and/or manage stormwater and irrigation water, within its service area.
While ephemeral waterways are not vulnerable to aquatic species invasions due to
intermittent drying, perennial waterways (and associated assets) are vulnerable to
aquatic invasive species. Treated domestic water and wastewater collected from
homes and businesses is considered immune to aquatic invasive species
colonization, and therefore the assets used to convey this water are not considered
to be vulnerable. Further, groundwater replenishment ponds receiving Colorado
River water undergo periodic desiccation that prevents colonization of aquatic
invasive species.

Drought
Description
Drought is conceptually defined by the National Drought Mitigation Center as “a
protracted period of deficient precipitation resulting in extensive damage to crops,
resulting in loss of yield.” Although sometimes considered a rare and random event,
drought is a normal, recurrent feature of climate. Climatic factors such as high
temperatures, high wind, and low relative humidity are often associated with
drought. Drought occurs in virtually all climatic zones, varying significantly from one
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region to another, and can be defined according to meteorological, hydrological,
agricultural, socioeconomic, or ecological criteria, as categorized in Table 4.6 by
the National Drought Mitigation Center. xx Drought is differentiated based on the use
and need for water.
Table 4.6 Drought Classification Definitions

Hydrological
Drought
Agricultural
Drought
Socioeconomic
Drought
Ecological
Drought

The degree of dryness or departure of actual precipitation from
an expected average or normal amount based on monthly,
seasonal, or annual time scales. (Dry weather patterns dominate
an area; can begin/end rapidly).
The effects of precipitation shortfalls on stream flows and
reservoir, lake, and groundwater levels. (Low water supply is
evident; conditions take longer to develop and then recover.
Soil moisture deficiencies relative to water demands of plant life,
usually crops. (Crops significantly affected).
The effect of demands for water exceeding the supply because
of a weather-related supply shortfall.
A prolonged and widespread deficit in naturally available water
supplies, including changes in natural and managed hydrology
that create multiple stresses across ecosystems
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Meteorological
Drought

Description
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Drought
Classification
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The severity of a drought depends on the degree of moisture deficiency, the
duration, and the size and location of the affected area. It is generally difficult to
pinpoint the beginning and the end of a drought. In California, a few dry months do
not typically constitute a drought. Because the impacts of a drought accumulate
slowly at first, a drought may not be recognized until it has become well
established. Even during a drought there may be one or two months with above
average precipitation totals. These wet months do not necessarily signal the end of
a drought and generally do not have a major impact on moisture deficits. Droughts
can persist for several years before regional climate conditions return to normal.
While drought conditions can occur at any time throughout the year, the most
apparent time is during the summer months. Nationally, drought impacts often
exceed $1 billion due in part to the sheer size of the areas affected.
Research supports that climate change will have significant impacts on drought
frequency and intensity, which will vary by region. Higher temperatures lead to
increased evaporation rates, including loss of moisture through soil and plant
leaves. Even in regions were precipitation does not decrease, increases in surface
evaporation will lead to more rapid drying of soil if not offset by other changing
factors, such as reduced wind speed or humidity. As soil dries out, a larger
proportion of the sun’s incoming heat will go toward heating soil and adjacent air
rather than evaporating moisture, resulting in hotter temperatures and drier
conditions. xxi
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Drought should not be viewed merely as a physical phenomenon or natural event.
Human activities often exacerbate the impact of drought. For example, excessive
water use can deplete groundwater supply or result in low reservoir levels. The
District uses a range of water sources to supply water within its service area,
including surface water, groundwater, imported water, and recycled water.
Measuring Droughts: There are several quantitative methods for measuring drought
in the U.S. How these indices measure drought depends on the discipline affected
(e.g., agriculture, hydrology, meteorology, etc.) and the region being considered.
Two main methods are the Palmer Drought Severity Index (PDSI) and the U.S.
Drought Monitor. The PDSI was the first comprehensive drought index developed in
the U.S. The U.S. Drought Monitor is a relatively new index that combines
quantitative measures with input from experts in the field. The U.S. Drought Monitor is
used in this plan to assess drought occurrences that likely impacted the District.

AF

T

U.S. Drought Monitor: The U.S. Drought Monitor is designed to provide the general
public, media, government officials, and others with an easily understandable
overview of weekly drought conditions across a county throughout the U.S. The U.S.
Drought Monitor is unique because it assesses multiple numeric measures of
drought, including the PDSI and three other indices, as well as the interpretations of
experts to create a weekly map depicting drought conditions across the U.S. The
U.S. Drought Monitor uses five drought intensity categories, D0 through D4, to
identify areas of drought. These categories are shown in Table 4.7.
Table 4.7 U.S. Drought Monitor Categories

R

Abnormally Dry

D

D0

D1

Moderate Drought

D2

Severe Drought

D3

Extreme Drought

D4

Going into drought: short-term dryness slowing planting,
growth of crops or pastures. Coming out of drought: some
lingering water deficits; pastures or crops not fully
recovered

Exceptional
Drought

Some damage to crops, pastures; streams, reservoirs, or
wells low, some water shortages developing or imminent;
voluntary water-use restrictions requested
Crop or pasture losses likely; water shortages common;
water restrictions imposed
Major crop/pasture losses; widespread water shortages or
restrictions
Exceptional and widespread crop/pasture losses;
shortages of water in reservoirs, streams, and wells
creating water emergencies
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Location
A drought is a regional event that is not confined to geographic or political
boundaries; it can affect several areas at once. It can also range in severity across
those areas. The District is at risk to drought occurrence and impacts.

Previous Occurrences

In order to understand the conditions of past drought, it can be helpful to
understand the typical precipitation received each year. The Coachella Valley is in
the Inland Deserts region, which is one of the driest regions in California. The
Coachella Valley experiences an annual average of about three inches of
precipitation at the Jacqueline Cochran Airport weather station near Thermal (listed
as the Desert Resorts Regional Airport by the Western Regional Climate Center).
Monthly averages are shown in Figure 4.10. xxii
Figure 4.10: Average Precipitation by Month in the Coachella Valley
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Source: Western Regional Climate Center, Desert Resorts Regional Airport (048892)
*Based on records from 1950-2016

The U.S. Drought Monitor was used to ascertain historical drought levels for the
District. Data specific to the District’s service area was not available, but due to the
regional nature of drought, it can be assumed that any drought impacting Riverside
County also impacted the District, as the majority of the District’s service area is in
Riverside County. The U.S. Drought Monitor reports data on drought conditions from
2000 through September of 2018. Drought conditions are reported by category as
percentages. Therefore, it is possible that more than one drought category was
reported in each week. In such cases, the highest drought category reported was
used. This information is compiled and presented in Table 4.8 below.
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Table 4.8 Historic Drought Conditions
Abnormally Dry

Moderate Drought

Severe Drought

Extreme Drought

Exceptional

Drought

Year

Riverside County

2000
2001
2002
2003
2004

T

2005

2009
2010

D

2011

R

2008

AF

2006
2007

Moderate
(up to 2 weeks)
Abnormal
(up to 2 weeks)
Extreme
(up to 32 weeks)
Extreme
(up to 10 weeks)
Severe
(up to 28 weeks)
Moderate
(up to 6 weeks)
Abnormal
(52 weeks)
Extreme
(up to 38 weeks)
Severe
(up to 25 weeks)
Severe
(up to 31 weeks)
Severe
(up to 2 weeks)
Abnormal
(up to 27 weeks)
Severe
(up to 41 weeks)
Severe
(52 weeks)
Exceptional
(up to 27 weeks)
Exceptional
(52 weeks)
Exceptional
(up to 51 weeks)
Extreme
(up to 27 weeks)
Extreme
(up to 3 weeks)

2012
2013
2014
2015
2016
2017
2018

Source: U.S. Drought Monitor
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In the study period, severe drought conditions occurred in 2014, 2015, and 2016
(Exceptional Drought). 2002, 2003, 2007, 2017, and 2018 were also intense drought
years in terms of drought conditions (Extreme) and duration. However, a notable
trend is that drought conditions were present all of the 19 years studied, and
Extreme to Exceptional conditions have been present since 2014, possibly indicating
a more frequent and long-term occurrence of drought conditions.
In addition to data from the U.S. Drought Monitor, the 2018 State of California
Hazard Mitigation Plan Draft describes four historic droughts that have impacted
Riverside County, and therefore likely impacted the District:
Drought of 1976-1977
After the winters of 1976 and 1977 brought only one-half and one-third of normal
precipitation, respectively, storage reservoirs were substantially drained. This led to
widespread water shortages. Thirty-one counties were impacted, with an estimated
$2.67 billion in crop damage.
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Drought of the 2002
This drought impacted 12 counties and resulted in approximately $12,100 in
damages.
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Drought of 2007
The beginning of the statewide drought declared in 2009, drought first began in
2007 with impacts to Kings County and Riverside County. Damage data for this
event is pending.
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Drought of 2012-2016
California experienced the five consecutive years of drought from 2012 through
2016 due to record low precipitation and snowpack levels. These included the driest
four consecutive years of statewide precipitation in the historical record. xxiii The
2012-2016 drought affected all counties in California. Known as one of the most
intense droughts in California’s history, this drought prompted the governor to
declare a state of emergency in January 2014, as well as implement measures to
reduce water usage by over 20 percent. Over $1 billion was spent on drought relief.
Impacts included water shortages (especially in rural areas), saltwater intrusion,
negative impacts on fisheries, and agricultural losses. Further, this drought prompted
changes to the California state building code to strengthen requirements for water
efficiency. The drought ended after the 2017 water year was one of the wettest
years on record in the state. For 2014 to 2016, estimated damages from the drought
are over $2.63 billion. Riverside County also experienced some of its most intense
droughts during these years, with Exceptional drought conditions present for nearly
all of 2015 and 2016.

Extent
Exceptional Drought is the label the U.S. Drought Monitor gives for the most severe
level of drought. Since the U.S. Drought Monitor began in 2000, there have 130
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weeks in which all or part of Riverside County experienced Exceptional drought
conditions (2014, 2015, and 2016). However, drought events more intense than this
are possible, especially as climate change is expected to increase the severity of
future drought events.

Probability
An exact probability is difficult to quantify given limited reporting period (nearly 19
years; 2000-September 2018). Drought conditions were reported in every year for
Riverside County, indicating that some level of drought is an annual occurrence for
the District.
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When determining future probability, the historic frequency must be considered
along with projected future conditions. It is difficult to quantify the impact climate
change will have on the future drought occurrence, as a number of factors, such as
precipitation, humidity, and temperature, influence the formation of drought
conditions. Drought is most likely to occur during summer months, when high
temperatures increase the amount of surface evaporation that occurs. Average
maximum temperatures in the District service area are projected to increase from a
baseline of 88.9°F to upwards of 93.8°F by 2050 and 96.7°F by 2099. Figure 4.41,
located in the Extreme Heat hazard profile, shows the projected increase in
average maximum temperatures in the District under different emissions scenarios
and timelines. Further, it is unlikely that the effects of warmer temperatures on
drought will be offset by increased precipitation; precipitation is projected to
remain the same under a lower emissions scenario, while an increase of up to 0.4
inches is projected under a high emissions scenario (from 2070 to 2099). xxiv Further,
scientists have determined that temperature increases will outweigh any changes in
precipitation, leading to a net drying effect in the region. xxv

Impacts

D

Based on historic frequency and projected future conditions, the probability of
future drought occurrences is highly likely (greater than 90 percent annual
chance).
The region in which the District lies is considered dry, and as such the Coachella
Valley Water District is generally equipped to deal with a limited water supply.
Nevertheless, the District has the potential to be significantly impacted by a
drought, especially a long-lasting Extreme or Exceptional drought.
The majority of drought impacts, however, are not structural but societal in nature.
A drought’s impacts on society, and thus the District, result from the interplay
between a natural event and the demand people place on water supply. The
District is the entity in charge of supplying potable and non-potable water within its
service area; therefore, it would be greatly impacted, both fiscally and politically, if
it was unable to provide a reliable water supply due to drought conditions.
Economically, water restrictions imposed during drought periods could result in lost
revenue for the District.
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The District receives water allocations from the State Water Project (sourced from
northern California) and the Colorado River, which is used for irrigation and
groundwater replenishment. Therefore, severe, prolonged drought occurrences in
northern California or in the Colorado River Basin have the potential to impact the
District in the event that water allocations are reduced. Allocations reduced for long
periods of time (e.g., greater than five years), would impact the District’s ability to
meet water demand for irrigation and potable water. Such an event may trigger the
need to increase rates and/or implement conservation measures. In an extreme
case, the lowered groundwater table, spurred by reduced allocations (and thus
reduced groundwater replenishment), could cause subsidence or require the District
to drill deeper wells to provide potable water.
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The geographic area served by the District contains over 76,000 acres of
agricultural lands. Water for agriculture is a major source of water demand for the
District and impacts how water is priced and distributed. In addition, many of the
district’s ratepayers are residents or industries that rely on farm work and agricultural
packaging/shipping for income. A loss of agricultural goods, services, and/or lands
due to drought could have a major, lasting impact on the District and its
functionality.
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Similarly, golf and the associated tourism revenue it generates is a primary driver of the
Coachella Valley’s economy. Thus, impacts to the golfing industry would likely have
indirect economic impacts on the District.
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Water is also needed to manage structural and wildfires. A lack of, or limited, water
supply presents wildfire management vulnerability. Substantial water is needed to
fight wildfires, which are also more frequent in dry conditions. While water for
firefighting is a priority and no restrictions are in place, a lack of availability could slow
this capability. Drought may increase the rate of wind erosion or occurrence of dust
storms if soils become dry and loosened.
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Climate change can be expected to increase drought frequency and severity in
the District. Warmer temperatures cause drought conditions by reducing soil
moisture. Increased evapotranspiration and reduced snowpack projected with
warmer temperatures is expected to result is reduced flows to the Colorado River,
which feeds the Coachella Canal. California’s Fourth Climate Assessment projects
that flows in the Colorado River will be reduced by 20 to 30-percent by mid-century,
and by 35 to 55-percent by the end of this century.

Vulnerability Assessment

The CVWD 2015 Urban Water Management Plan and the District’s three additional
water management plans address strategies for maintaining the District’s water
supplies during water shortages, including programs to address drought through
throughout urban and non-urban parts of the service area. While such planning
does assist in limiting vulnerability, it is still present. The entire District, inclusive of all
current and future assets (infrastructure, buildings, critical facilities, and population),
are considered at risk to drought.
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Earthquake (including Liquefaction)
Description
Earthquakes are scientifically defined as the sudden release of strain (or
displacement of rock) in the earth's crust, resulting in waves of shaking that radiate
outward from the earthquake source. They may result from crustal strain, volcanism,
landslides or the collapse of caverns. Earthquakes can occur underwater or on
land, and they can affect hundreds of thousands of square miles. Their intensity
ranges from very minor (shaking not detected by humans without instruments) to
very violent (catastrophic in nature). Damages follow this intensity ranging from
minor to catastrophic. Earthquakes also occur without warning, potentially resulting
in deaths and injuries.
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To understand the nature of earthquakes, the composition of the earth must be
explored. The earth is made up of four major layers and several sub layers (Figure
4.11) xxvi a solid inner core, a liquid outer core, a semi-molten mantle, and the rocky
crust (the thin outermost layer of the earth). The upper portion of the mantle
combined with the crust forms the lithosphere. This area is susceptible to fractures
and is referred to as a shell. The lithosphere breaks up into large slabs, known as
tectonic plates. This area is where earthquakes occur.
There are approximately twelve major plates
and several dozen more minor plates on the
earth’s crust, as shown in Figure 4.12. Plates are
regions of the crust that continually move over
the mantle. Areas where these plates meet,
grind past each other, dive under each other,
or spread apart, are called plate boundaries.
Most earthquakes are caused by the release of
stresses accumulated due to the sudden
displacement of rock along opposing plates in
the Earth's crust. The location below the earth’s
surface where the earthquake starts is known as
the hypocenter or focus. The point on the
earth’s surface directly above the focus is the
epicenter. The areas bordering the Pacific
Plate, also known as the "Pacific Ring of Fire",
are at a particularly high risk since most of the largest earthquake events of the last
century have occurred in the region.
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Figure 4.11: Earth’s Sub-Layers

While earthquakes typically occur along plate boundaries, they can affect
hundreds of thousands of square miles, causing damage to property (measured in
the tens of billions of dollars), resulting in loss of life and injury to hundreds of
thousands of persons, and disrupting the social and economic functioning of the
affected area. The point where an earthquake starts is termed the focus or
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hypocenter and may be many miles to several hundred miles deep within the
earth. The point at the surface directly above the focus is called the earthquake’s
epicenter. Earthquakes are measured in terms of their magnitude and intensity.
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Figure 4.12: Global Plate Tectonics and Seismic Activity xxvii
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Most property damage and earthquake‐related deaths are caused by the failure
and collapse of structures due to ground shaking. The level of damage depends
upon the amplitude and duration of the shaking, which are directly related to the
earthquake size, distance from the fault, site, and regional geology. Other
damaging earthquake effects include landslides, the down‐slope movement of soil
and rock (mountain regions and along hillsides), slip, the displacement of formerly
adjacent points on opposite sides of a fault, and liquefaction, in which ground soil
loses the ability to resist shear and flows much like quick sand. In the case of
liquefaction, anything relying on the substrata for support can shift, tilt, rupture, or
collapse.
The greatest earthquake threat in the U.S. is along tectonic plate boundaries and
seismic fault lines located in the central and western states; however, the Eastern
United State does face moderate risk to less frequent, less intense earthquake
events. Figure 4.13 shows relative seismic risk for the U.S.
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Source: U.S. Geological Survey
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Figure 4.13: United States Earthquake Hazard Map
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Earthquake magnitude is measured using the Richter Scale, an open-ended
logarithmic scale that describes the energy release of an earthquake through a
measure of shock wave amplitude (Table 4.9) xxviii. Each unit increase in magnitude
on the Richter Scale corresponds to a 10-fold increase in wave amplitude, or a 32fold increase in energy. Beginning in 2002, the USGS began using Moment
Magnitude as the preferred measure of magnitude for all USGS earthquakes
greater than magnitude 3.5. This was primarily due to the fact the Richter Scale has
an upper bound, so large earthquakes were difficult to measure. Moment
Magnitude also has a scale, but no instrument is used to measure it. Instead, factors
such as the distance the earthquake travels, the area of the fault, and land that
was displaced (also known as “slip”) are used to measure moment magnitude.
Table 4.10 shows the Moment Magnitude Scale.
Table 4.9 Richter Scale

RICHTER
MAGNITUDES

EARTHQUAKE EFFECTS
Generally, not felt, but recorded.
Often felt, but rarely causes damage.
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RICHTER
MAGNITUDES

EARTHQUAKE EFFECTS
At most slight damage to well‐designed buildings. Can cause
major damage to poorly constructed buildings over small
regions.
Can be destructive in areas up to about 100 kilometers across
where people live.
Major earthquake. Can cause serious damage over larger areas.
Great earthquake. Can cause serious damage in areas several
hundred kilometers across.

Source: Federal Emergency Management Agency

Table 4.10 Moment Magnitude Scale

SCALE VALUES

EARTHQUAKE EFFECTS
Very weak; unlikely to be felt

T

Generally, felt; rarely causes damage

AF

Will not cause damage to well-designed buildings; will
damage poorly designed ones
Considered a “major earthquake” that causes a lot of damage
Large and destructive earthquake that can destroy large cities
Large and destructive earthquake that can destroy large cities
Source: Federal Emergency Management Agency
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Intensity is most commonly measured using the Modified Mercalli Intensity (MMI)
Scale based on direct and indirect measurements of seismic effects. The scale
levels are typically described using roman numerals, ranging from “I” corresponding
to imperceptible (instrumental) events to “XII” for catastrophic (total destruction). A
detailed description of the Modified Mercalli Intensity Scale of earthquake intensity
and its correspondence to the Richter Scale is given in Table 4.11. Table 4.12
compares the Richter scale magnitudes and MMI magnitudes for several wellknown historic earthquakes in the U.S.
Table 4.11 Modified Mercalli Intensity Scale for Earthquakes

SCALE

INTENSITY
INSTRUMENTAL

DESCRIPTION OF EFFECTS
Detected only on seismographs.

FEEBLE

Some people feel it.

SLIGHT

Felt by people resting; like a truck
rumbling by.

CORRESPONDING
RICHTER
MAGNITUDE
< 4.2
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SCALE

INTENSITY

CORRESPONDING
RICHTER
MAGNITUDE

DESCRIPTION OF EFFECTS

MODERATE

Felt by people walking.

SLIGHTLY
STRONG

Sleepers awake; church bells ring.

< 4.8

STRONG

Trees sway; suspended objects swing,
objects fall off shelves.

< 5.4

Mild alarm; walls crack; plaster falls.

< 6.1

VERY STRONG

Moving cars uncontrollable; masonry
fractures, poorly constructed buildings
damaged.
Some houses collapse; ground cracks;
pipes break open.

DESTRUCTIVE

T

RUINOUS

VERY
DISASTROUS

AF

DISASTROUS

Ground cracks profusely; many
buildings destroyed; liquefaction and
landslides widespread.

< 7.3

< 8.1

> 8.1

R

CATASTROPHIC

Most buildings and bridges collapse;
roads, railways, pipes, and cables
destroyed; general triggering of other
hazards
Total destruction; trees fall; ground
rises and falls in waves.

< 6.9

D

Table 4.12 Richter vs. Moment Magnitude Values

Earthquake

New Madrid, MO 1812
San Francisco, CA 1906
Prince William, AK 1964
Northridge, CA 1994

Richter Scale

Moment Magnitude

8.7
8.3
8.4
6.4

8.1
7.7
9.2
6.7

Liquefaction
Liquefaction is the phenomenon that occurs when the strength and stiffness of a soil is
reduced by earthquake shaking or other rapid loading. xxix Essentially, the soil acts like a
fluid, similar to wet sand near the beach, resulting in ground failure. Liquefaction causes
two types of ground failure: lateral spread and loss of bearing strength xxx. Lateral spread
develops on gentle slopes and entails the sidelong movement of large masses of soil as
an underlying layer liquefies. Loss of bearing strength results when the soil supporting
structures liquefies and causes structures to collapse. xxxi
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Liquefaction occurs during ground shaking in areas that 1) have loose or recently
deposited sediments composed primarily of silty soils or sand, and 2) have a water table
that is close to the ground surface. xxxii

▲Men attempt to pull a car out of liquefied soils during the 2011 Christchurch Earthquake
in New Zealand. Source: Science Learning Hub, New Zealand

Location
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An earthquake event would likely impact the entire service area. There are
earthquake faults and earthquake risk areas that help define locations most likely to
be impacted. There are several active faults in Southern California including those
known to have caused earthquakes over 6.0M in recent times. Active fault zones
near the District include the San Andreas Fault Zone and the San Jacinto Fault Zone.
The San Andreas Fault runs northwest-to-southeast through the eastern side of the
District. The San Andreas Fault is classified as one with a record of historic
displacement (in the last 200 years). xxxiii The San Jacinto Fault lies immediately
southwest of the District. The San Jacinto Fault is categorized as having Holocene
fault displacement (during the past 11,700 years). These faults and other quaternary
faults are shown in Figure 4.14. Quaternary faults are described by the USGS as
faults that have demonstrated evidence of movement (i.e., slipping) during large
earthquakes in the last 1.6 million years. Geologists predict that these faults are the
most likely source of future great earthquakes. xxxiv
The District is located within the northern portion of the Salton Trough, one of the
most seismically active areas in the U.S. The Salton Trough lies along the PacificNorth American plate boundary and extends southwest from the San Gorgonio Pass
near Palm Springs to the Gulf of California. xxxv It is a rift valley that has been filled
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with sediment deposited by the Colorado River over millions of years. More small to
moderate earthquakes have occurred in the area than other segments of the San
Andreas Fault. Further, seismic models have shown amplified ground shaking
potential in the Salton Trough, particularly the Coachella Valley, during earthquake
events. xxxvi
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Figure 4.14: Coachella Valley USGS Seismic Zones and Quaternary Fault Lines

Risk Assessment | 4-46

2019 Coachella Valley Water District Hazard Mitigation Plan

Liquefaction
Liquefaction tends to occur in areas with loose, sandy soils and a shallow
groundwater table, which are typically located in alluvial river valleys and
floodplains. xxxvii The potential for liquefaction in the Coachella Valley ranges from
none to very high, depending upon location. The potential for long-duration, strong
ground shaking exists throughout the valley. The low-lying areas of the valley floor
are most susceptible to liquefaction due to the presence of deposited soils and a
high water table. Active drainage channels, such as those managed by the District,
are perhaps the most susceptible. In contrast, mountainous areas of the Coachella
Valley are comprised of hard bedrock and are less susceptible to liquefaction. xxxviii
Riverside County has created a GIS layer that shows liquefaction risk throughout the
county. xxxix According to the metadata, liquefaction risk areas were broken into five
categories (Very Low, Low, Moderate, High, and Very High), based on the sediment
type and the depth of the groundwater table. These areas are shown on Figure
4.15.
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San Diego County has also provided a GIS layer that shows liquefaction risk areas
throughout the county. Areas are categorized as having or not having potential for
liquefaction. These potential liquefaction areas are also shown on Figure 4.15.
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Liquefaction GIS data was not available for Imperial County. However, due to the
presence of risk areas in Riverside and San Diego Counties, and the shallow water
table near the Salton Sea, it is likely that the portion of the District located in Imperial
County also faces some level of liquefaction risk.
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Figure 4.15: Liquefaction Vulnerability within the Coachella Valley Water District
(Riverside and San Diego Counties)
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Previous Occurrences
Southern California is one of the most seismically active parts of the country, as it is
the site of the Pacific plate - North American plate subduction zone. Therefore,
earthquakes are a common occurrence in the region. Earthquakes deemed
significant (i.e., capable of causing severe damage, or greater than a M5.0) are
less common but do occur. As earthquakes can impact vast areas, information on
past events and their impacts were gathered from a variety of sources to determine
events that likely impacted the District. These sources include:







The Southern California Earthquake Data Center;
NOAA NCEI Significant Earthquake Database;
USGS;
Local plans and reports; and,
District claims data.
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Figure 4.16 shows earthquakes epicenters proximate to the District, that are known
to or likely to have had an impact on the District’s service area. Of note, the
symbols represent epicenters, while the impact areas of the earthquakes were likely
much larger. Table 4.13 provides details for these events and others known to have
impacted the Coachella Valley. Damage and casualty information was gathered
from the Southern California Earthquake Data Center, the NCEI Significant
Earthquake Database, and claims data. Unless noted, damages presented are not
specific to the District’s assets. When available, descriptions of impacts to the
Coachella Valley are provided.
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Figure 4.16: Earthquake Epicenter Locations (Magnitude 5.0+)
Hector Mine

Big Bear
Landers
Joshua Tree

North Palm Springs

Desert Hot Springs

San Jacinto
San Jacinto

T

White Wash
Terwilliger Valley
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Imperial Valley

Borrego Mountain

Imperial Valley
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Superstition Hills

Source: Southern California Earthquake Data Center
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Table 4.13 Earthquakes Impacting the Coachella Valley

Name

Damages

Deaths/
Injuries

Magnitude

Date

6.5
6.8
6.0
6.9
6.0

12/25/ 1899

San Jacinto Earthquake

--

--

04/21/1918

San Jacinto Earthquake

--

2/multiple

03/25/1937

Terwilliger Valley Earthquake

--

--

05/18/1940

Imperial Valley Earthquake

12/04/1948

6.4

03/19/1954

6.5
6.4
5.5
5.6
6.2
6.6

$6,000,000

8/20

--

0/2

--

--

04/08/1968

Desert Hot Springs Earthquake
San Jacinto Fault Earthquake/Arroyo
Salada Earthquake
Borrego Mountain Earthquake

--

--

10/15/1979

Imperial Valley Earthquake

--

--

02/25/1980

White Wash Earthquake

--

--

07/08/1986

North Palm Springs Earthquake

--

--

11/23/1987

Elmore Ranch Earthquake

--

--

11/24/1987

Superstition Hills Earthquake

$3,000,000

2/0
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Magnitude

Date

Name

Damages

6.1
7.3
6.4
7.1

04/22/1992

Joshua Tree Earthquake

06/28/1992

Landers/Yucca Valley Earthquake

06/28/1992

Big Bear Earthquake

10/16/1999

Hector Mine Earthquake

7.2

04/04/2010

Baja California Earthquake

Deaths/
Injuries

--

0/32

$92,000,000

3/400

--$50,700
(CVWD)

-0/4
2/233

T

1940 Imperial Valley Earthquake
The strongest recorded quake to strike the Imperial Valley, the 1940 Imperial Valley
earthquake caused at least $6 million in direct damage (not taking into
consideration the crops lost due to damage of irrigation systems) and was directly
responsible for the deaths of eight people, and, indirectly, for several others. At least
20 people were seriously injured. Damage to irrigation systems was so widespread
that it is impossible to list it in detail. The quake was felt as far away as Los Angeles
(where it swayed tall buildings) and even in Tucson, Arizona.

AF

1948 Desert Hot Springs Earthquake
Landslides and ground cracks were reported. In Palm Springs, the city hit hardest by
the quake, thousands of dollars of merchandise was thrown from shelves and
destroyed. Part of a furniture store collapsed. Two people were injured when the
shaking induced a crowd to flee a movie theater in a panic. Numerous other
instances of minor structural damage were reported.
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1954 San Jacinto Fault Earthquake/Arroyo Salada Earthquake
In Palm Springs, a water pipe was broken, and the walls of several swimming pools
were cracked. Part of Indio and Coachella also experienced minor damage.
1980 White Wash Earthquake
Landslides caused by the shaking forced the closing of Highway 74 between Spring
Crest and Palm Springs. A fire broke out in Rancho Mirage when a gas line broke in
an unoccupied home. Windows and dishes were broken in many areas in southern
California.
1992 Joshua Tree Earthquake
Damage caused by the Joshua Tree Earthquake was slight to moderate in the
communities of Joshua Tree, Yucca Valley, Desert Hot Springs, Palm Springs, and
Twentynine Palms. Thirty-two people had to be treated for minor injuries.
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1992 Landers/Yucca Valley Earthquake
The Landers earthquake ruptured 85 kilometers (53 miles) of fault and caused
extensive damage to roads. In Landers and Yucca Valley, structures were heavily
damaged and/or destroyed.

▲ Shake map for the Landers Earthquake shows
the quake was felt as an MMI VI -VIII in the
Coachella Valley. Source: University of Alaska
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▲ Elephant foot buckling at one of San Bernardino’s
steel reservoirs (210,000 gallons) during the Landers
Earthquake. Buckling caused the tank to rest about 12
i h l
th it
b f
th
k S

2010 Baja California Earthquake

Felt as an MMI VI at Coachella and Thermal, this event caused approximately
$50,700 (2018 dollars) in damages to a secondary clarifier at Water Reclamation
Plant No. 4.

R

Liquefaction

Extent

D

While no specific instances of liquefaction were reported within the Coachella Valley
from previous earthquakes, it is likely that liquefaction occurred during strong
earthquake events but was not recorded as a separate phenomenon.
One way to measure the extent of an earthquake is peak ground acceleration.
USGS peak ground acceleration (PGA) measures the intensity of an
earthquake. It is the probability that ground motion will reach a
certain level during an earthquake (the fastest measured change in
speed, for a particle at ground level that is moving horizontally due
to an earthquake). PGA is expressed as g (the acceleration of
gravity, equivalent to g-force), where a higher level means higher
shaking. It is frequently stated as “x percent probability of
exceedance in C years,” For data stating PGA (%g) as “10 percent
probability of exceedance in 50 years,” a map would indicate that
there is a 10 percent probability of reaching that level of shaking
Figure 17 SA and (%g) in 50 years. (It is meant to show the upper bounds of possible
PGA Comparison shaking.)
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Table 4.14 shows PGA values and how they correspond to perceived ground
shaking, potential damage, and moment magnitude intensity.
Table 4.14 Shakemap Instrumental Intensity and Peak Acceleration Scale xl
Perceived
Shaking
Potential
Damage
Peak Acc.
(%g)
Instrumental
Intensity

Not
felt

Weak

Light

Moderate

Strong

Very
Strong

None

None

None

Very Light

Light

<0.5

0.3

2.8

6.2

IV

V

I

II-

III

Severe

Violent

Extreme

Moderate

Mod./
Heavy

Heavy

Very
Heavy

12

22

40

75

>139

VI

VII

VIII

IX

X+
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In addition, spectral acceleration (SA) is presented and measured as %g. According to
the USGS, SA can be described as “approximately what is experienced by a building,
as modeled by a particle mass on a massless vertical rod having the same natural
period of vibration as the building.xli” It is the maximum acceleration in an earthquake
on an object and approximates building motion during an earthquake. Further, PGA
estimates ground motion versus object motion. SA is best used for taller buildings, while
PGA is best used for shorter buildings (less than seven stories). Figure 4.17 xlii shows a
comparative diagram.
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PGA was estimated for the District using data from USGS. PGA was considered rather
than SA because the District does not own buildings or structures greater than seven
stories. Given an input of 2% probability in 50 years, the District had a PGA value
between 60 and 120 (potential damage is heavy/perceived shaking is violent, and MMI
is an VIII or IX) (Figure 4.18).
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Figure 4.18: USGS Peak Ground Acceleration (2% in 50 years)

Risk Assessment | 4-54

2019 Coachella Valley Water District Hazard Mitigation Plan

Another way to measure the extent of an earthquake including magnitude and
intensity experienced. According to epicenters obtained from the Southern California
Earthquake Data Center, the highest magnitude earthquake to have occurred within
the District is the 1948 Desert Hot Springs Earthquake (M6.0). The strongest earthquake to
have likely impacted the District was the 1992 Landers/Yucca Valley Earthquake (M7.3).
This earthquake was also the most destructive in terms of causalities and property
damages. Greater magnitude earthquakes are possible, including ones that would
result in heavy damages and widespread disruption.

Liquefaction
Liquefaction extent can be defined using a variety of measures including the index
used by Riverside County to assign susceptibility. For this measure, greatest extent
possible is “very high” susceptibility, which correlates to groundwater less than 30 feet
from the surface with soils susceptible to liquefaction. This category is present in several
locations throughout the District, generally in the lowest lying areas of the valley
adjacent to the Salton Sea (Figure 4.15).

Probability
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The Coachella Valley Water District lies between two seismically active faults zones –
San Jacinto and San Andreas - which are capable of producing large, damaging
earthquakes. The San Andreas Fault produced the state’s two largest earthquakes in
history and is often referred to as the “sleeping giant” for the next big earthquake that
may occur. The paleoseismic data on different parts of the San Andreas Fault Zone
determine that some segments appear to be past the average, or "overdue" for a
significant earthquake. However, the data can’t be used to make predictions: scientists
do not understand earthquakes well enough to know exactly where the next
earthquake will occur, what the magnitude will be, or exactly when it will happen. xliii
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The Riverside County Planning Department has modeled the probability of certain
earthquake scenarios. xliv The department’s results predicted a 22 percent chance that
a 7.1 magnitude earthquake will occur on the Coachella segment of the San Andreas
fault in the next 30 years. The Coachella segment of the San Andreas fault runs
approximately from the San Gorgonio Pass, near Desert Hot Springs, through the District
to the Salton Sea. According to the same model, a 6.9 magnitude earthquake has a 43
percent chance of occurring in 30 years along the San Jacinto Valley segment of the
San Jacinto Fault. The San Jacinto Valley segment is approximately 20 miles west of the
District. Further, the segment to the south of the San Jacinto Valley segment, the Anza
segment, was modeled to have a 17 percent chance of a magnitude 7.2 earthquake
occurring in the next 30 years. In some locations, the District boundary is less than five
miles from the Anza segment of the fault. Each of these scenarios is likely to impact the
District. The locations of these fault segments are shown Figure 4.19.
Future earthquake probability was investigated using historic occurrence information.
Seventeen significant (above a 5.0 magnitude) events have been reported over a 218year reporting period near the District, resulting in a significant earthquake every 13
years, on average. However, in that period many more earthquakes have occurred in
the greater region. In addition, many smaller earthquakes (lower than 5.0 magnitude)
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have been reported near or within the District. Given the number of historic events,
active faults near the District, and the predictions for significant earthquake events
reported by Riverside County, the probability assigned to the District for a significant
earthquake event is likely (10 percent to 90 percent annual chance).
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Figure 4.19: Faults Segments and Earthquake Probability in the Coachella Valley
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Impacts
A significant earthquake could have devastating impacts on the District and its
assets. Shaking during earthquakes can cause structural failures, while ground
displacement and liquefaction can cause infrastructure to sink, sag, float, rupture,
or severe completely. Access to all assets may be impeded if the roads needed to
access them are damaged and impassable. An extended loss of power or
widespread damage to a system could impair the District’s ability to provide
service, especially if generators are compromised. This could in turn lead to not only
a loss service but also a loss of revenue during a time while costly repairs are being
made. Fires following earthquakes are also a significant concern and could impact
operations. Direct impacts to employees are possible, including injury, death, and
an impeded ability of essential personnel to report for duty may also hinder
operations.
Specific seismic impacts to different asset types, organized by CVWD departments
with major asset holdings, are discussed below.
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Domestic Water Assets
Ground shaking, displacement, and liquefaction may cause structural failure of
steel reservoirs (e.g., elephant foot buckling), as demonstrated by Landers
Earthquake. Water treatment plants and wells could also fail due to severe shaking
or when the ground beneath them becomes displaced.
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Breaks in piping (water mains, laterals) can not only cause physical damage to
pipes but can also cause loss of pressure needed to keep a system functioning. Dip
(vertical ground displacement) can impact gravity-fed systems like CVWD. Figure
4.20 shows how different types of ground displacement can severe pipes. Cast iron
pipes have the highest susceptibility to breaking during earthquake events.
Asbestos cement pipes have moderate to high susceptibility to breaking and are
particularly vulnerable to liquefaction. Pipes are most prone to breaking at
connections to above-ground structures, such as reservoirs, treatment plants, or
booster stations. To mitigate this vulnerability, the District has installed flexible pipe
fittings where many pipes meet these types of structures.
Figure 4.20: How Ground Displacement Can Severe Pipes xlv
Slip

Dip
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Liquefaction may cause buried domestic water pipes to sink, impacting gravity-fed
systems. Once liquefied soils re-solidify after a quake, they will have to be dug up
and repaired. Lateral spreading may damage wells and percolation ponds.
The District could experience a loss of water from damaged systems. The District has
installed earthquakes shutoff valves that will automatically stop water from being
released from reservoirs if seismic shaking above a magnitude 5.0 is detected to
help mitigate potential water loss at reservoirs.
Displacement of the Colorado River aqueduct east of the District could impact the
flow of water to recharge facilities as the aqueduct is gravity-fed; a cascading
impact of subsidence and/or water shortage could result if the system is down for a
long period and water is unable to be delivered.
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Sanitation Assets
Ground shaking, displacement, and liquefaction may cause failure of water
reclamation plants; this could cause a hazardous materials release if untreated
sewage spills.
Ruptures in force mains and pipes could also release sewage into roads and
waterways. Disruptions could occur to gravity fed systems from liquefaction and
ground displacement.

R

As a result of liquefaction, assets partially filled with air, such as lift stations, sewer
pipes, and manholes will float to the surface. Cast iron pipes have the highest
susceptibility to breaking during earthquake events. Asbestos cement pipes have
moderate to high susceptibility to breaking and are particularly vulnerable to
liquefaction.

D

Stormwater Assets
Ground shaking, displacement, and liquefaction may cause channels that are
piped or reinforced with concrete to crack, rupture, or severe completely. Earthen
dikes and levees protecting open channels may fail. Either of these incidents may
result in flooding if channels contain water at the time of the event. Liquefaction
may cause catchbasins within piped channels (partially filled with air) to float to the
surface. Ground displacement (e.g., slip, dip) and changes in elevation (settling)
may cause flows to be altered within channels. Lastly, banks may fail along washes
and channels hinder water conveyance.
Irrigation Assets
Similar to stormwater, ground shaking, displacement, and liquefaction may cause
irrigation canals and laterals to crack, sever and otherwise fail. Changes in
elevation (settling) could cause the flow of the Coachella Canal to be altered or
reversed. Further, the earthen dikes and levees protecting the canal could fail,
resulting in flooding and/or a shortage of water for irrigation.
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Lastly, the failure of the Imperial Dam could result in damages to the dam or the
desilting basin, both of which are particularly owned by the District. A dam breach
could inundate the surrounding area.
Administration Campus Buildings
Shaking, ground displacement, and liquefaction have the potential to cause
structural failure to buildings, including the office buildings at the District’s
administrative campuses. Less catastrophic events may cause unanchored furniture
and items on shelves to fall. If an event was to occur during working hours, failure
may result in employee and customer deaths and injuries. Further, crews out in the
field may also be injured or killed.

Vulnerability Assessment

T

The entire District, inclusive of all current and future assets (infrastructure, buildings,
critical facilities, and population), are considered at-risk to earthquake events. To
assess vulnerability, a GIS-based analysis was performed using USGS peak ground
acceleration (PGA) data along with asset data obtained from the District. The
analysis shows that all assets are in locations with a potential PGA that corresponds
to moderate/heavy or heavy damage (PGA of 60%g to 120%g).
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The strongest PGA value present within the District is 120%g; it should be noted that
three of the District five water reclamation plants and a long segment of the
Coachella Canal are located within this area, as shown in the maps below. The
Imperial Dam and the All-American Canal desilting basin are both located in an
area with a PGA value of 16%g, which corresponds to the potential for light
damage.

Figure 4.21: Domestic Water Critical Assets
Figure 4.22: Domestic Water Main Network
Figure 4.23: Sanitation Critical Assets
Figure 4.24: Sanitation Pipe Network
Figure 4.25: Stormwater Critical Assets
Figure 4.26: Irrigation Critical Assets
Figure 4.27: Administrative Campuses
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The following figures show the District’s assets (by department) and potential PGA
(2-percent in 50 years).
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Figure 4.21: Domestic Water Assets and PGA (2-percent in 50 years)
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Figure 4.22: Domestic Pipe Network and PGA (2-percent in 50 years)
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Figure 4.23: Sanitation Assets and PGA (2-percent in 50 years)
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Figure 4.24: Sanitation Pipe Network and PGA (2-percent in 50 years)
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Figure 4.25: Stormwater Assets and PGA (2-percent in 50 years)
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Figure 4.26: Irrigation Assets and PGA (2-percent in 50 years)
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Figure 4.27: Administrative Campuses and PGA (2-percent in 50 years)
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Liquefaction
All of the District’s assets are considered at risk to liquefaction, but some are
considered at a higher risk than others, particularly those located in areas
designated as having “high” or “very high” susceptibility. In order to assess

liquefaction risk, a GIS-based analysis was used to estimate exposure to liquefaction
events using Riverside County liquefaction data in combination with asset replacement
values from the District. Liquefaction susceptibility for San Diego County was not
included as the District does not have any assets within the County. Table 4.15
summarizes the District’s assets within these areas and their approximate
replacement value. Percentages are inclusive of the assets analyzed and
associated replacement values; percentages are not inclusive of all of the District’s
many assets.

Table 4.15 Summary of Assets in Very High- or High-Risk Liquefaction Areas

Booster Stations
Recharge Facilities
Reservoirs
Wells

Sanitation Total

7%
0%
8%
12%

65

Stormwater Total

13%
7%
0%
2%
12%

1

20%

$49,000,000

26%

1

7%

$113,377,668

72%

1

100%

$113,377,668

100%

0
0

0%
0%

0

Administrative Total

1

Coachella Facility
Palm Desert Facility

$9,640,000
$0
$2,500,000
$29,900,000

27%

Irrigation Total

Wasteways
Coachella Canal

$42,040,000

$62,571,430

D

Coachella Valley
Stormwater Channel
Stormwater Systems
Whitewater River

10%

Percentage

42%

10
50
4

R

Lift Stations
Force Mains
Sewer Outfalls
Water Reclamation
Plants

4
0
5
13

22

T

Domestic Water Total

Percentage

Approximate
Replacement
Value At Risk

AF

Asset Type

Number
of Assets
At Risk

0
0
1
0

36%
45%
40%

$13,571,430
N/A
N/A

$0
$0

0%

0%

50%

$52,095,544

0%
0%

100%
0%

$0
$0

$52,095,544
0%

36%
N/A
N/A

0%
0%

0%
0%
0%

71%

100%
$0

Domestic Water
There are 22 domestic water critical assets in high- or very high-risk liquefaction
areas, including four booster stations, five reservoirs, and 13 wells. Neither of the
recharge facilities are within risk areas classified as high or very high. Figure 4.28
shows the domestic water critical assets at the highest risk to liquefaction. Table 4.16
details these assets and their associated replacement values. In all, approximately
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$42 million worth of domestic water critical assets are potentially at risk to
liquefaction.
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Figure 4.28: Domestic Water Assets at High- or Very-High Risk to Liquefaction
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Table 4.16 Domestic Water Assets at Very High- or High-Risk to Liquefaction

$9,640,000
1,040,000
1,240,000
2,400,000
4,960,000
$2,500,000
$500,000
$500,000
$500,000
$500,000
$500,000
$29,900,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
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Booster Stations
7993
7990
6723
6806
Reservoirs
6723
6806
7990-1
7990-2
7993
Wells
6734-1
6723-1
6724-1
6726-1
6728-1
6805-1
6808-1
6807-1
6806-1
7802-1
7803-1
7991-1
6725-1

T

Asset Identifier

Approximate
Replacement Value
(2018 dollars)

In addition to critical assets, CVWD’s water main network contains piping that is
constructed from cast iron and asbestos cement, which are highly vulnerable to
liquefaction. Figure 4.29 shows the District’s water main network, particularly those
made from cast iron and asbestos cement, relative to liquefaction susceptibility.
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Figure 4.29: Water Main Network and Liquefaction Risk
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Sanitation
There are 11 sanitation critical assets in high- or very high-risk liquefaction areas,
including 10 lift stations and one water reclamation plant (WRP 4). There are also 50
force mains and four sewer outfalls (those associated with WRP 4) in these areas.
Figure 4.30 shows the sanitation assets at the highest risk to liquefaction. Table 4.17
details these assets and their associated values. In all, assets with an approximate
combined replacement value of $62.5 million are exposed to high or very high
liquefaction risk. Sewer pipes are also at risk to liquefaction; with those made of
asbestos cement or cast iron being most vulnerable. Figure 4.31 shows CVWD’s
sewer pipe network. Sewer pipe material data was not available.
Table 4.17 Sanitation Assets in Very High- or High-Risk Liquefaction Areas

$13,571,430
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$49,000,000
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Lift Stations
070809-1-LS55-21WW
070917-2-LS55-11
060722-1-LS55-18WW
060722-3-LS55-15WW
060822-1-LS55-14WW
050716-4-LS81-03WW
060712-3-LS55-19WW
060734-4-LS55-20WW
060702-4-LS55-24WW
070802-1-LS55-26WW
Water Reclamation
Plants
WRP 4

T

Asset

Approximate
Replacement Value
(2018 dollars)

$49,000,000
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Figure 4.30: Sanitation Assets at Very High- or High-Risk to Liquefaction
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Figure 4.31: Sanitary Sewer Pipe Network and Liquefaction Risk
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Stormwater
There is one stormwater critical asset in a high- or very high-risk liquefaction area –
the Coachella Valley Stormwater Channel, which has a replacement value of
approximately $1.36 million. Figure 4.32 shows the Coachella Valley Channel and
other stormwater assets approximate to liquefaction susceptibility.
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Figure 4.32: Stormwater Assets at Very High- or High-Risk to Liquefaction

Risk Assessment | 4-74

2019 Coachella Valley Water District Hazard Mitigation Plan

Irrigation
There are no irrigation critical assets at high or very high risk to liquefaction, but the
majority of the irrigation lateral system is in high- or very high-risk liquefaction areas.
Figure 4.33 shows irrigation assets and their proximity to high-risk liquefaction areas. It
should be noted that liquefaction data for Imperial County was not available;
therefore, Imperial Dam and the All-American Canal desilting basin could not be
analyzed for susceptibility to liquefaction.
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Figure 4.33: Irrigation Assets and Liquefaction Risk
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Administrative Campuses
One of the District’s two administrative campuses is located within an area
considered at highly susceptible to liquefaction – the Coachella Campus. This
facility, consisting of five buildings, is estimated to be worth approximately $52
million (2018 dollars) and houses the offices for many of the District’s employees.
Further, this facility has not yet been seismically retrofitted to withstand the impacts
of liquefaction. Figure 4.34 shows the District’s administrative campuses relative to
liquefaction risk.
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Figure 4.34: Administrative Campuses at High or Very-High Risk to Liquefaction
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Extreme Cold and Freeze
Description

The term “extreme cold” can have varying definitions in hazard identification.
Generally, extreme cold events refer to a prolonged period (multiple days) with
extremely cold temperatures. Further, what is considered an extreme cold event will
vary by region. In regions relatively unaccustomed to cold weather, temperatures
near freezing are considered extreme cold. xlvi Temperatures below freezing in
Southern California’s generally warm and mild weather regions are rare, but their
occurrence can cause life loss and health risks to vulnerable populations.

T

Wind Chill can also make cold temperatures feel even colder. The Wind Chill Index
(Figure 4.35)xlvii is a measure of the rate of heat loss from exposed skin caused by the
combined effects of wind and cold. As the wind increases, heat is carried away
from the body at a faster rate, driving down both the skin temperature and
eventually the internal body temperature. Exposure to extreme wind chills can be
life threatening. The NOAA chart shows the Wind Chill Index as it corresponds to
various temperatures and wind speeds.
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Figure 4.35: National Weather Service Wind Chill Index Chart

Freezing temperatures and frost events can also severely affect California
agriculture. Freezing temperatures occurring during winter and spring growing
seasons can cause extensive crop damage. Secondary impacts of freeze events
can include major economic impacts on farmers, farm workers, packers, and
shippers of agricultural products. Freezes can also cause significant increases in
food prices to the consumer due to shortages. xlviii
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Nationally, climate change is expected to result in increasing temperatures for all
parts of the country. Climate scientists expect that warming temperatures will result
in the coldest days being less cold which would reduce the extreme cold/freeze
hazard.

Location
It is assumed that the entire District is uniformly exposed to extreme cold/freeze
events.

Previous Occurrences

To understand extremes, it is beneficial to understand typical temperatures. Figure
4.36 shows average minimum temperatures and record low temperatures for the
District, as observed from a weather station at the Desert Resorts Regional Airport in
Thermal. Generally, average low temperatures do not reach below freezing during
winter months. However, record lows, at or below freezing, have been reported in
October through April.
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Figure 4.36 Record Low and Extreme Minimum Temperatures by Month in the
Coachella Valley
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Source: Western Regional Climate Center, Desert Resorts Regional Airport (048892)
*Based on records from 1950-2016

Data regarding extreme cold/freeze previous occurrences came the NOAA
National Centers for Environmental Information (NCEI) Storm Events Database. Local
plans were also consulted, but events specific the Coachella Valley other than
those reported by NCEI, were not identified.
The NCEI Storm Events Database records extreme-cold and freeze events by
county, and when available, by forecast zones determined by the National
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Weather Service (NWS); data specific to the District is not available. Therefore, all
extreme cold and freeze events reported in forecast zones overlying the District are
included. The NCEI Storm Events Database reported just four extreme cold events or
freeze events in the planning area since 1996. None of these events resulted in
deaths or injuries but did result in over $96.2 million (2018 dollars) in property and
crop damages. Details for the four reported events are included in Table 4.18,
followed by event descriptions.
Table 4.18 Previous Extreme Cold/Freeze Occurrences

Date

Event Type

01/05/2004
12/01/2004
01/14/2007
05/17/2011

Cold/Wind Chill
Frost/Freeze
Frost/Freeze
Cold/Wind Chill

Property Damage
(2018 dollars)
--$134,392
--

--$92,528,643
--

Total Damage
(2018 dollars)
--$92,663,034
--

T

Event Descriptions

Crop Damage
(2018 dollars)
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January 5, 2004
No specific information is available for this NCEI-reported event.
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December 1, 2004
Lows ranged from 20s in the inland valleys and deserts. Shelters were filled to
capacity as the homeless tried to find refuge from the cold.
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January 14, 2007
Numerous long-standing records were broken as temperatures dipped into the
teens in the valleys and into the single digits to teens in the deserts. The freeze lasted
for up to a week or longer. Local farmers were hit the hardest by the freeze. Crop
damage was estimated at $86 million in Riverside County. Plumbing pipes froze and
burst in many valley, mountain, and desert locations. Golf courses in the Coachella
Valley were impacted; just one golf course in Indian Wells reported an estimated
$20,000 in repairs. Snow was also reported in Riverside County valleys at elevations
as low as 500 feet. Recorded temperatures include 13 degrees at the top of the
Palm Springs Tramway and 18 degrees in the Thermal.
May 17-18, 2011
Numerous record low maximum temperatures were set in the Coachella Valley
during this time. Palm Springs and Thermal both broke records on May 18, with high
temperatures of only 76°F and 77°F respectively. The record broken was for Indio on
the 18th with a high temperature of 74°F, breaking the previous record of 77°F set
back in 1948. The temperatures seen in this area during these few days were also
about 25-20 degrees below normal for that time of year.
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Extent
The severity of extreme cold/freeze can be defined with record lows. The record
low temperature in the Coachella Valley (at the Desert Resorts Regional Airport
near Thermal) monitoring station is 14°F, occurring in December 1990. It should be
noted that colder temperatures are possible.
Severity of cold/freeze events can also be measured in terms of economic losses
incurred due to low temperatures. The greatest amount of damage reported with
any single event is $92,663,034 (2018 dollars), which occurred during the 2007 freeze
event. The majority of damages associated with this event were crop losses, but
burst pipes were reported as well.
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Data suggests that climatic changes may lessen the severity of extreme cold/freeze
events in the service area. According to projections from Cal-Adapt, a tool
provided by the California Energy Commission for obtaining localized climate
change projections, average minimum temperature will rise from its baseline of 56°F
to upwards of 65.5°F by 2099 under a high emissions scenario (representative
concentration pathway (RCP) 8.5). Figure 4.37 shows the projected changes in
average minimum temperature for the District under different timeframes and
emissions scenarios.
Figure 4.37 Average Minimum Temperature Projections for the Coachella Valley
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*RCP 4.5 is a scenario in which emissions peak around 2040, then decline
*RCP 8.5 is a scenario in which emissions continue to rise sharply through 2050 and plateau around 2100
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Probability
With four events reported from NCEI in 22 years, an extreme cold/freeze event is
reported approximately every five and a half years (or an approximate annual
chance of 18 percent). It is likely that events have gone unreported as evidenced
by the record lows reported at nearby weather stations. However, with
temperatures expected to increase in the service area due to changing climatic
conditions, it is possible that the frequency of extreme cold/freeze events will
decline in the future. Using these considerations, the annual probability assigned to
the extreme cold/freeze hazard is likely (between 10 percent and 90 percent
annual chance).

Impacts
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Extreme cold/freeze events, especially those lasting several days or more, can
cause water conveyance infrastructure to freeze and burst, resulting in damage.
Damages can also occur when burst pipes cause flooding to the surrounding area.
Further, sewer pipes that freeze but do not burst may cause ice to clog the pipe,
resulting in sewage back-ups. Because freeze events are not a regular occurrence
in the Coachella Valley, residents may not be familiar with, and therefore may not
undertake recommended procedures for preventing frozen pipes, such as leaving
faucets dripping. Further, buildings are rarely constructed with well-insulated pipes
to prevent freezing.
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In addition, extreme cold/freeze events can have detrimental impacts on
agriculture, as demonstrated by the 2007 event in which over $92.5 million dollars in
agricultural losses occurred. While the District is not directly impacted by these
losses, it provides irrigation services for over 76,000 acres of agricultural lands.
Excessive agricultural losses from an extreme cold/freeze event may impact
ratepayers’ ability pay for service or result in an immediate decrease in demand for
irrigation, having a major impact on the District and its functionality. It should be
noted that an extreme cold/freeze event does not have to involve temperatures
below freezing to impact agriculture. Frost events can occur in above freezing
temperatures. Also, abnormally lower than average temperatures, especially in late
spring or early fall, can have detrimental impacts on crop growing cycles.
Lastly, extreme temperatures can have health and safety impacts on staff,
especially those working outside. Prolonged exposure can result in frostbite and/or
hypothermia. As temperature below freezing are not common in the Coachella
Valley, staff members may not have proper clothing and equipment, or may not
recognize the symptoms of hypothermia or frostbite.

Vulnerability Assessment
The entire District, inclusive of all current and future assets (infrastructure, buildings,
critical facilities, and population), are considered at-risk to extreme cold/freeze
events. Domestic water networks, including water pipes, meters, and mains are
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most at-risk, as lines are continuously filled with water to maintain pressure and are
more likely to burst when frozen. Irrigation lines, sewer lines, and stormwater pipes
also have the potential to freeze and/or burst.

Extreme Heat
Description

T

Extreme heat is characterized by temperatures that hover 10 degrees or more
above the average high temperature of a region for several days to several weeks.
In comparison, a heat wave may occur when temperatures hover 10 degrees or
more above the average high temperature for the region and last for an extended
period. The actual temperature threshold depends on norms for the region. xlix
According to the California Energy Commission’s Cal-Adapt tool, a heat wave in
the Coachella Valley is defined a least four consecutive days where temperatures
reach or exceed 114.7°F.
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Extreme heat events are usually a result of both high temperatures and high relative
humidity. (Relative humidity refers to the amount of moisture in the air.) The higher
the relative humidity or the more moisture in the air, the less likely that evaporation
will take place. This becomes significant when high relative humidity is coupled with
soaring temperatures. On hot days, the human body relies on the evaporation of
perspiration or sweat to cool and regulate the body’s internal temperature.
Sweating does nothing to cool the body unless the water is removed by
evaporation. When the relative humidity is high, then the evaporation process is
hindered, robbing the body of its ability to cool itself.
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The National Weather Service Weather Fatalities Database began recorded heatrelated fatalities in 1986. Since 1986, there has been an approximate average of
131 heat-related deaths annually. California averages about 53 heat-related
deaths per year. l In an effort to raise the public’s awareness of the hazards of
extreme heat, the National Weather Service has devised the “Heat Index.” The Heat
Index Chart, shown in Figure 4.38, uses air temperature and humidity to determine
the heat index or apparent temperature. li In addition, information regarding the
health dangers by temperature range is presented.
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Figure 4.38: National Weather Service Heat Index Chart
Extreme Danger
Heat stroke or
sunstroke highly
Danger
Sunstroke, muscle
cramps, and/or
heat exhaustion
likely
Extreme Caution
Sunstroke, muscle
cramps, and/or
heat exhaustion
Caution
Fatigue possible
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CVWD has staff that works primarily outside and at field locations. Therefore,
precautions regarding extreme heat should be taken. Some of the health impacts
associated with extreme heat are described below.
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Heat Disorders: Heat disorders are illnesses caused by prolonged exposure to hot
temperatures and are characterized by the body’s inability to shed excess heat.
These disorders develop when the heat gain exceeds the level the body can
remove or if the body cannot compensate for fluids and salt lost through
perspiration. In either case, the body loses its ability to regulate its internal
temperature. All heat disorders share one common feature: the individual has been
overexposed to heat, or over exercised for their age and physical condition on a
hot day. The following describes the symptoms associated with the different heat
disorders.
Sunburn: Sunburn is characterized by redness and pain of skin exposed too long to
the sun without proper protection. In severe cases it can cause swelling, blisters,
fever and headaches. It can significantly retard the skin’s ability to shed excess
heat.
Heat Cramps: Heat cramps are characterized by heavy sweating and painful
spasms, usually in the muscles of the legs and possibly the abdomen. The loss of fluid
through perspiration leaves the body dehydrated resulting in muscle cramps. This is
usually the first sign that the body is experiencing trouble dealing with heat.
Heat Exhaustion: Heat exhaustion is characterized by heavy sweating, weakness,
nausea, exhaustion, dizziness and faintness. Breathing may become rapid and
shallow and the pulse weak. The skin may appear cool, moist and pale. Blood flow
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to the skin increases, causing blood flow to decrease to the vital organs. This results
in a mild form of shock. If not treated, the victim’s condition will worsen.
Heat Stroke (Sunstroke): Heat stroke is a life-threatening condition characterized by
a high body temperature (106°F or higher). The skin appears to be dry and flushed
with very little perspiration present. The individual may become mentally confused
and aggressive. The pulse is rapid and strong. There is a possibility that the individual
will faint or slip into unconsciousness. If the body is not cooled quickly, then brain
damage and death may result.
Studies indicate that, all things being equal, the severity of heat disorders tend to
increase with age. Heat cramps in a 17-year-old may be heat exhaustion in
someone 40 and heat stroke in a person over 60. Elderly persons, small children,
those suffering from disease or disability, and persons with weight or alcohol
problems are particularly susceptible to heat reactions.

R

AF

T

Nationally, climate change is expected to result in increasing temperatures for all
parts of the country. According to the Third National Climate Assessment, average
temperatures in the U.S. have increased by 1.3°F to 1.9°F since 1895, when
recordkeeping began. Since 1970, temperature increases have occurred rapidly.
Figure 4.39 shows changes in temperatures across the U.S. from 1991-2012,
compared to the 1901-1960 average. Warming is projected for all parts of the
country over the next several decades. The degree of warming will ultimately
depend on greenhouse gas emissions. Warming will also vary by location; generally,
the farthest north regions are projected to experience the greatest amount of
warming, with the southeast experienced the least. Depending on location, the U.S.
is expected to warm from 1 to 8°F under a lower emissions scenario and from 3 to
15+°F under a higher emissions scenario. lii
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Warming temperatures have already had an impact on heat waves. In 2011 and
2012, the number of intense heat waves were almost triple the long-term average,
and analyses from the National Climate Assessment show that climate change has
increased the probability of heat waves.
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Figure 4.39: U.S. Temperature Changes* (1991-2012)

*Compared to the 1901-1960 average
Source: The Third National Climate Assessment

Location
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The entire District is impacted by extreme heat events.

Previous Occurrences

D

To understand extremes, it is beneficial to understand typical temperatures. Figure
4.40 shows average maximum temperatures and extreme maximum temperatures
for the District, as observed from a weather station at the Desert Resorts Regional
Airport near Thermal. Summer months, or June through August, are generally the
warmest months with average temperatures of 103ºF to 106ºF.
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Figure 4.40 Average and Record High Temperatures in the Coachella Valley
(1950-2016)
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Source: Western Regional Climate Center, Desert Resorts Regional Airport (048892)

R

Data regarding extreme heat previous occurrences came from several different
sources, including the NOAA National Centers for Environmental Information (NCEI)
Storm Events Database and the 2018 Riverside County Hazard Mitigation Plan
Update.
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NCEI Storm Events Database
The NCEI Storm Events Database records extreme heat events by county, and when
available, by forecast zones determined by the National Weather Service (NWS);
data specific to the District is not available. Therefore, all extreme heat events
reported in forecast zones overlying the District are included. According to NCEI,
there has been a total of 22 extreme heat events impacting the Coachella Valley
forecast zones since 1996. These events resulted in 21 deaths and 35 injuries. No
damages were reported for these events. Details for events resulting in deaths
and/or injuries are included in Table 4.19. While the details provided do not
necessary describe impacts to the District, they demonstrate the potential risks
faced by CVWD employees during extreme heat events, especially to those
working outdoors.
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Table 4.19 Previous Extreme Heat Occurrences in the Coachella Valley

Deaths/
Injuries

Details

08/02/1997

1/0

05/07/2001

0/19

07/01/2001

0/2

07/15/2002

1/1

05/31/2003

0/1

07/10/2005

1/0

07/21/2006

16/10

-On 5/11/01, emergency crews rescued 19 people suffering from heat
exhaustion and dehydration on a freight train located near
Cabazon. The train was bound from Palm Springs to Los Angeles. On
5/13/01, a man's body was discovered in Palm Canyon, located
near the Dos Cabezas mine in extreme eastern San Diego County.
Record high temperatures had been set in the Coachella Valley the
previous week.
A female hiker and a male softball umpire suffered heat exhaustion
as the temperature rose to 115 degrees over the Coachella Valley.
Temperatures of 110 degrees Fahrenheit inside a condominium in the
Coachella Valley led to the death of one woman and heat
exhaustion of another.
A hiker became dehydrated and suffered heat exhaustion on the
Skyline Trail in Palm Springs.
Record heat resulted in near record power consumption and one
death in Anza-Borrego Desert State Park (San Diego County). High
temperatures soared to 121°F at Thermal and 120°F at Palm Springs.
Temperatures in the Coachella Valley hit 110°F degrees or greater on
nine consecutive days. No relief was found in the mountains either as
high temperatures there reached into the mid and upper 90s, even
above 7,000 ft. By the 13th, the low temperature in Indio only
dropped to 90°F.
Temperatures rose to 120°F at Indio and Thermal, and 121°F at Palm
Springs. Many monthly records were also broken. Palm Springs broke
records for all time highest average temperature for any month, all
time highest average minimum for any month, and all time highest
average maximum temperature for the month of July. Palm Springs
experienced 10 consecutive days with a minimum temperature of 85
degrees or greater. The heat was particularly hard on the elderly and
those without air conditioning. Power outages made for an even
more dangerous situation. There were 16 heat-related deaths in the
region reported during the heat wave. The number of people
treated for heat related illnesses is likely an underestimate of the total
value.
In the Coachella Valley, Palm Springs and Indio reached 116 °F.
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Date

07/04/2007
09/01/2007
06/20/2008
05/12/2012
06/28/2013
06/29/2013
07/01/2013

0/0
0/0

No information is available for this event.
High temperatures reached 115°F at Indio, 117°F at Palm Springs, and
0/
118°F at Thermal. News reports indicated that several people were
Unknown
treated for heat related illnesses, however no specifics were given.
An 86-year-old male was hospitalized for a heat-related illness on
1/0
May 12th near Mecca in the Coachella Valley. The Riverside County
Health Department confirmed his death on May 18 as heat-related.
0/0
No information is available for this event.
The Palm Springs and Thermal weather stations both recorded a high
temperature of 122°F degrees, which broke their old records of 121°F
0/0
and 118°F, respectively, in 1994. The Indio station set a record high of
121°F, breaking their old record of 117°F, set also in 1994.
0/0
Temperatures reached 115°F in Cathedral Canyon and 122°F in Indio.
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Date

Deaths/
Injuries

07/03/2013

0/0

06/20/2016

0/2

06/24/2017

1/0

07/07/2017

0/0

11/22/2017

0/0

06/03/2018
06/11/2018

0/0
0/0

06/21/2018

0/0

Details
Temperatures reached 115°F in Palm Springs, 116°F in Palm Desert,
and 118°F in Mecca.
Two hikers were rescued from the Bump and Grind Trail after suffering
from heat related illnesses. Palm Springs reported a high temperature
of 122°F.
An elderly hiker died while hiking on a trail in La Quinta. Palm Springs
recorded an afternoon high of 122°F.
High temperatures through the Coachella Valley ranged from 119 to
122°F.
Temperatures in the Coachella Valley topped out in the mid 90's.
Palm Springs reached 96°F, the highest temperatures on record for
that late in the year.
No information is available for this event.
No information is available for this event.
On June 22, Palm Springs recorded a high temperature of 116°F and
Thermal recorded a high temperature of 114°F.
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In addition to the events reported by NCEI, the following event was identified from
the 2018 Riverside County Hazard Mitigation Plan Update:
1955 Southern California Heat Wave
Known as one of the worst heat waves in Southern California’s history, this eight-day
heat wave resulted in 946 deaths.

Extent
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Extreme heat extent can be defined with record highs and the NWS Heat Index. The
record temperature in the Coachella Valley, at the Desert Resorts Airport monitoring
station is 126°F, occurring in July 1995, which is well within the extreme danger level
(Figure 4.40). Heat index can make the air feel even warmer.
Hotter events than those of the past are possible, especially with expected
temperature increases due to climate change. According to Cal-Adapt, average
maximum temperature will rise from its baseline of 88.9°F to upwards of 97.6°F by
2099 under a high emissions scenario (RCP 8.5). Figure 4.41 shows projected
changes in average maximum temperature for the service area under different
timeframes and emissions scenarios.
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Figure 4.41 Average Maximum Temperatures Projections in the Coachella Valley
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*RCP 4.5 is a scenario in which emissions peak around 2040, then decline
*RCP 8.5 is a scenario in which emissions continue to rise sharply through 2050 and plateau around 2100
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The Coachella Valley regularly experiences temperatures in the “danger” and
“extreme danger’ categories on the NWS Heat Index Chart (above 98°F). The 22
extreme heat events reported between 1996 and 2018 (approximately one per
year or an approximate annual chance of 100 percent) were typically above 110°F.
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Further, it is likely that the frequency of extreme heat events will increase as a result
of climate change. Cal-Adapt provides projections for extreme heat days under
the different climate scenarios. liii According to Cal-Adapt, the extreme heat
threshold for the Coachella Valley is 114.7°F. During the baseline period (1961-1990),
the Coachella Valley experienced an average of four extreme heat days per year,
meaning four days per year where temperatures exceeded 114.7°F. According to
projections, the Coachella Valley could experience up to 42 extreme heat days
under a high emissions scenario between 2070-2099. liv Figure 4.42 shows the
projected changes in extreme heat days for the planning area under different time
periods and emissions scenarios.
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Figure 4.42 Projected Extreme Heat Days* per Year in the Coachella Valley
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*RCP 4.5 is a scenario in which emissions peak around 2040, then decline
*RCP 8.5 is a scenario in which emissions continue to rise sharply through 2050 and plateau around 2100
*In which an extreme heat day is defined as temperatures reaching or exceeding 114.7°F
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In addition to the number of extreme heat days per year, Cal-Adapt projects to
frequency of heat waves by year. For the Coachella Valley, a heat wave is defined
a least four consecutive days where temperatures reach or exceed 114.7°F. During
the baseline period (1961-1990), the Coachella Valley experienced less than one
four-day heat wave on average per year. Between 2070 and 2099, the Coachella
Valley could experience between five and six heat waves per year. Figure 4.43
shows the projected number of heat waves for the planning area under different
time periods and emissions scenarios.
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Figure 4.43 Projected Heave Waves* per Year in the Coachella Valley
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*RCP 4.5 is a scenario in which emissions peak around 2040, then decline
*RCP 8.5 is a scenario in which emissions continue to rise sharply through 2050 and plateau around 2100
*In which a heat wave is defined as 4+ consecutive days reaching or exceeding 114.7°F

Impacts

R

Based on historic events and projected conditions, the probability assigned to the
extreme heat hazard is highly likely (annually).
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Extreme heat events can have direct impacts on people and infrastructure.
Extreme heat presents a danger to the District’s field crews and others working
outside. These groups are at risk for heat stroke or sun stroke, heat exhaustion,
fatigue, and dehydration. Preparedness reduces the risks associated with this
hazard. In cases of extreme heat, employees should:
Limit exposure, especially during the hottest parts of the day;
Drink plenty of water, even if they do not feel thirsty;
Check on vulnerable populations;
Arrange tasks to avoid strenuous work during the warmest part of the day, if
possible;
 Use an electric fan to vent hot air out or bring cool air in; and
 Wear loose-fitting clothing.






Aside from the heat-induced health impacts described above, extreme heat
negatively impacts air quality by increasing the amount of ground-level ozone (or
smog). Worsened air quality can aggravate existing respiratory illnesses, and longterm exposure can result in decreased lung function lv.
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Extreme heat can also have impacts on the District’s ability to provide timely and
efficient services, for the following reasons:

 Extreme heat can degrade water quality by heating water bodies directly or
heating runoff that drains into them. Water quality is reduced due to
eutrophication.
 Power outages may result as increased demand may lead to a
blackout/brownout.
 Evapotranspiration is increased during extreme heat events, resulting in
decreased flows. Water flows traveling through the open Coachella Canal
could be substantially reduced before reaching target locations.
 Extreme heat events may result in increased water demand for customers
from all industries (residential, commercial, industrial, agricultural)
 In rare cases, extreme eat may cause buildings to buckle.

Vulnerability Assessment

Flood
Description
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As described above, most of the impacts to the District from extreme heat are not
caused by direct damages to assets though they are possible. Assets with motors
and electrical components, such as booster stations, lift stations, and buildings, face
increased vulnerability given potential impacts due to power outages caused by
extreme heat events. Coachella Valley Water District staff working in the field
should also be considered vulnerable. The entire District, inclusive of all current and
future assets (infrastructure, buildings, critical facilities, and population), are
considered at-risk to extreme heat events.
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Flooding is a very frequent, dangerous, and costly hazard. Globally, it accounts for
40 percent of all natural disasters and results in an average of over 6,500 deaths
annually. lvi In the U.S., flooding results in an average of 86 deaths annually. lvii Nearly
90 percent of all presidential disaster declarations result from natural events where
flooding was a major component. On average, flooding causes more than $2 billion
in property damage each year in the U.S. Floods cause utility damage and
outages, infrastructure damage, structural damage to buildings, crop loss,
decreased land values and impede travel.
Flooding is the most common environmental hazard, due to the widespread
geographical distribution of valleys and coastal areas, and the population density
in these areas. The severity of a flooding event is typically determined by a
combination of several major factors, including: stream and river basin topography
and physiography; precipitation and weather patterns; recent soil moisture
conditions; and the degree of vegetative clearing and impervious surface. Flooding
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events can be brought on by severe (heavy) rain. There are several types of
flooding, which are presented below.
Flash Flooding: Flash floods occur within a few minutes or hours of heavy amounts
of rainfall and can destroy buildings, uproot trees, and scour out new drainage
channels. Heavy rains that produce flash floods can also trigger mudslides and
landslides. Most flash flooding is caused by slow-moving thunderstorms or repeated
thunderstorms in a local area, or by heavy rains from hurricanes and tropical storms.
Although flash flooding often occurs in mountainous areas, it is also common in
urban centers where much of the ground is covered by impervious surfaces.

T

Sheet Flooding: Sheet flooding is a condition where storm water runoff forms a sheet
of water to a depth of six inches or more. Sheet flooding and ponding are often
found in areas where there are no clearly defined channels and the path of
flooding is unpredictable. It is also more common in flat areas. Most floodplains are
adjacent to streams or oceans; although, almost any area can flood under the right
conditions where water may accumulate.
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Urban Flooding: Urban flooding is usually caused by heavy rain over a short period
of time. As land is converted from natural terrain to roads and parking lots, it loses its
ability to absorb rainfall. Since sidewalks and roads are non-absorbent, rivers of
water flow down streets and into sewers. Roads and buildings generate more runoff
than forestland. Fixed drainage channels in urban areas may be unable to contain
the runoff that is generated by relatively small, but intense, rainfall events.
Urbanization increases runoff two to six times over what would occur on natural
terrain. This high volume of water can turn parking lots into lakes, flood basements
and businesses, and cause lakes to form in roads where drainage is poor or
overwhelmed.
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Urban flooding, which can include flash flooding and sheet flooding, can also
occur where there has been development within stream floodplains. This is partly a
result of the use of waterways for transportation purposes in earlier times. Sites
adjacent to rivers and coastal inlets provided convenient places to ship and
receive commodities. The price of this accessibility has increased flooding in the
ensuing urban areas. Urbanization intensifies the magnitude and frequency of
floods by increasing impermeable surfaces, amplifying the speed of drainage
collection, reducing the carrying capacity of the land and, occasionally,
overwhelming sewer systems.
Riverine Flooding: Periodic flooding of lands adjacent to non-tidal rivers and streams
(known as the floodplain) is a natural and inevitable occurrence. When stream flow
exceeds the capacity of the normal watercourse, some of the above-normal
stream flows onto adjacent lands within the floodplain. Riverine flooding is a
function of precipitation levels and water runoff volumes within the watershed of a
stream or river. According to USGS, the recurrence interval of a flood is defined as
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probability of an event in any given year (e.g. 1 percent annual chance). Flood
magnitude increases with increasing recurrence interval.
In addition, there are several types of floodplains. These are identified areas of flood
occurrence. However, not all flooding occurs in such areas. Localized urban
flooding and flash flooding often occur outside of designated floodplain areas.
Floodplains: A floodplain is generally the land area susceptible to being inundated
or flooded by water from any source (i.e., river, stream, lake, estuary, etc.).
Floodplains are natural features of any river or stream. Streams that drain more than
one square mile have their estimated floodplain areas mapped in most areas. The
mapped floodplain areas are called the regulatory floodplain. The regulatory
floodplain mapping is a result of the hydrologic (rainfall) and hydraulic (runoff)
analysis of the watershed and stream.
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The regulatory floodplain is also known as the 100-year floodplain, base flood
elevation, 1.0-percent annual chance floodplain or the Special Flood Hazard Area.
The 100-year floodplain is the land area that is subject to a 1.0 percent or greater
chance of flooding in any given year. The term “100-year flood” is often
misinterpreted. The 100-year flood does not mean that it will occur once every 100
years. A 100-year flood has a 1/100 (1 percent) chance of occurring in any given
year. A 100-year flood could occur two times in the same year or two years in a row.
It is also possible not to have a 100-year flood event over the course of 100 years or
more.
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The floodway is portion of the floodplain required to convey the flood event. The
flood fringe provides flood water storage. The floodway is the high velocity area
and structures or obstructions in the floodway can increase flood heights.
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While the 100-year (or base flood) is the standard most commonly used for
floodplain management and regulatory purposes in the U.S., the 500-year flood,
also known as the 0.2-percent annual chance flood area, is the national standard
for protecting critical facilities, such as hospitals and power plants (when federally
funded). A 500-year flood has a 1/500 (0.2 percent) chance of occurring in any
given year. It is generally deeper than a 100-year flood and covers a greater
amount of area; however, it is statistically less likely to occur.
Special Flood Hazard Area and Flood Insurance Rate Maps: A Special Flood Hazard
Area (SFHA) shown on a Flood Insurance Rate Map (FIRM) is the regulatory
floodplain. FIRMs are produced by FEMA. SFHAs are delineated on the FIRMs and
may be designated as Zones A, AE, AO, AH, AR V, VE, A-99. Structures and
infrastructure located in the SFHA are highly susceptible to flooding. Structures
located in the SFHA A-Zones are required by lenders to purchase flood insurance.
Anyone in a community that participates in the NFIP may voluntarily purchase flood
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insurance. The following SFHA zones are present the Coachella Valley Water
District’s service area:

 Zone A: Zone A is the flood insurance rate zone that corresponds to the 1.0percent annual chance floodplains determined in the Flood Insurance Study
by approximate methods. Because detailed hydraulic analyses are not
performed for such areas, no Base Flood Elevations (BFEs) or depths are
shown within this zone. Mandatory flood insurance purchase requirements
apply.
 Zone AE: Zone AE is the flood insurance rate zone that corresponds to the
100-year floodplains determined in the Flood Insurance Study by detailed
methods. In most instances, BFEs derived from the detailed hydraulic analyses
are shown at selected intervals within this zone. Mandatory flood insurance
purchase requirements apply.
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 Zone AO: Zone AO is a flood insurance rate zone that corresponds to the 1.0percent annual chance shallow flooding (usually sheet flow on sloping
terrain) where average depths are between one and three feet. Average
flood depths derived from detailed hydraulic analyses are shown in this
zone. Mandatory flood insurance purchase requirements apply.
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In addition to SFHA zones, Zone D is present in the District. The Zone D designation is
used for areas where there are possible but undetermined flood hazards, as no
analysis of flood hazards has been conducted. The designation of Zone D is also
used when a community incorporates portions of another community’s area where
no map has been prepared. Flood insurance is available in Zone D and property
owners are encouraged to purchase it, but flood insurance is not mandatory as it is
not a regulatory SHFA.
Zone X is also present within the District. Zone X is a non-regulatory zone that
corresponds to areas outside of the 1.0 percent annual chance flood area and
includes areas in the 0.2 percent annual chance flood boundary, areas with
reduced flood risk due to a levee, and areas of minimal flood hazard.
El Niño–Southern Oscillation (ENSO Cycle) and Flooding: El Niño can be described
as a warmer than normal sea temperatures in the equatorial Pacific. Southern
Oscillation is defined as a “seesaw of atmospheric pressure between the eastern
equatorial Pacific and Indo–Australian areas.” The two are closely linked and
together called El Niño–Southern Oscillation (ENSO) events. lviii During this event, El
Niño is the sea temperature component while Southern Oscillation is the
atmospheric pressure component. The systems can impact weather patterns
throughout the globe when in effect.
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In the western U.S., El Niño is known to cause very wet winters. In general, the effect
of El Niño on Southern California, and thus the CVWD service area, is increased
rainfall with accompanying floods and landslides. (Coastal erosion is also
anticipated but not applicable to the service area. Riverine erosion, however, may
be an associated impact of increased flooding). lix
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Hurricane and Tropical Storm Flooding: Hurricanes and tropical storms are classified
as cyclones and defined as any closed circulation developing around a low‐pressure
center in which the winds rotate counter‐clockwise in the Northern Hemisphere (or
clockwise in the Southern Hemisphere) and whose diameter averages 10 to 30 miles
across. A tropical cyclone refers to any such circulation that develops over tropical
waters. Their formation requires a low‐pressure disturbance, warm sea surface
temperature, rotational force from the spinning of the earth, and the absence of
wind shear in the lowest 50,000 feet of the atmosphere. As an incipient hurricane
develops, barometric pressure (measured in millibars or inches) at its center falls and
winds increase. If the atmospheric and oceanic conditions are favorable, it can
intensify into a tropical depression. When maximum sustained winds reach or exceed
39 miles per hour, the system is designated a tropical storm, given a name, and is
closely monitored by the National Hurricane Center in Miami, Florida. When sustained
winds reach or exceed 74 miles per hour the storm is deemed a hurricane. The
primary damaging forces associated with these storms are high‐level sustained winds,
heavy precipitation, and tornadoes.
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While hurricanes and tropical storms are most common in the Atlantic, they can
form in the Pacific Ocean and impact southern California. Typically, coastal areas
are more likely to be impacted, but remaining bands of rain moving east after a
storm breaks apart can result in heavy precipitation in the inland deserts, such as
the Coachella Valley.
Flooding can occur any time of year. The severity of flooding is determined by a
combination of topography and physiography, ground cover, precipitation and
weather patterns and recent soil moisture conditions. Flooding is also governed by
the size and the nature of the stream’s watershed. A watershed is the geographic
area of land where all runoff drains to a common point. The District is located within
the Salton Basin, and its landscape includes two watersheds – the Whitewater River
and the Salton Sea, as depicted in Figure 4.44.
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Figure 4.44: Coachella Valley Watersheds
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Within the watershed, the condition of the land affects how precipitation flows or
infiltrates. For example, more rainwater will run off the land’s surface and into
streams if the terrain is steep, if the ground is already saturated from previous rains, if
the surface is significantly covered with impervious pavement (e.g., parking lots,
rooftops), or if depressional water storage areas have been filled. lx The Coachella
Valley is an arid desert that receives very little rain. However, it is surrounded by
steep mountain ranges with minimal vegetation that receive much higher amounts
of rainfall. As a result, the service area is subject to severe flash flooding events
when stormwater quickly flows down the slopes and into the valley.
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Scientists have established that climate change will have significant impacts on
flood frequency and intensity, which will vary by region. Generally, wet places are
projected to become wetter and dry places are projected to become drier. In
terms of temperature, higher temperatures will result in drier conditions and will likely
reduce flood magnitude and frequency. However, in very dry places, such as the
Coachella Valley, soils may develop hydrophobic characteristics that lead to
decreased rainfall infiltration rates. lxi This in turn could increase runoff volumes and
lead to flooding.
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Digital Flood Insurance Rate Maps for Riverside, Imperial, and San Diego Counties,
which cover the Coachella Valley Water District, indicate both the 1.0-percent
annual chance (100-year) floodplain and 0.2-percent annual chance (500-year)
floodplain areas are present within the District, as shown in Figure 4.45. There are
areas located within Flood Zone D, indicating that no flood hazard analysis has
been completed, but a flood risk exists. There are also areas with reduced risk due
to the presence of a levee; these areas are further addressed under the Levee/Dike
Failure profile in this section. These DFIRMs became effective in the following years:

D

 Riverside County: 2018
 Imperial County: 2008

 San Diego County: 2016

Within the service area, there are approximately 134 square miles acres in the 1.0percent annual chance flood area (including 2.79 square miles in the floodway),
and approximately 16.8 square miles in the 0.2-percent annual flood chance area.
Table 4.20 summarizes the area in different flood hazard zones within the District.
However, it should be noted that flooding outside of the FEMA designated flood
areas is possible. A more severe event could easily exceed the 0.2-percent annual
chance (500-year) floodplain boundaries shown. Flash flooding, urban flooding,
and sheet flooding are possible throughout the planning area.
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Table 4.20 Summary of Potential Flood Hazard Areas

Flood Hazard Area
1.0% Annual Chance Flood

Area
(square miles)

133.82

Percentage of
Service Area

13.3%

Zone A

62.14

6.2%

Zone AE

31.19

3.1%

Zone AO

40.49

4.0%

16.8

1.7%

422.98

42.2%

573.6

57.2%

0.2% Annual Chance Flood
(non-regulatory)
Zone D (non-regulatory)
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TOTAL POTENTIAL AREA ATRISK TO FLOOD
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Figure 4.45: FEMA Flood Areas within the Coachella Valley Water District
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National Flood Insurance Program (NFIP) Properties and Participation
CVWD is not an incorporated jurisdiction and has no regulatory authority for
development. Thus, it does not participate in the National Flood Insurance Program.
Any NFIP properties, including repetitive loss properties, that reside within the CVWD
service area (a special district), would be addressed under the appropriate
jurisdictional-level plan (i.e., Riverside County Hazard Mitigation Plan, San Diego
County Hazard Mitigation Plan, or Imperial County Hazard Mitigation Plan). The
District does comply with local development regulations, including those associated
with the NFIP, when constructing new facilities or assets.

Previous Occurrences
Data regarding flood previous occurrences came from several different sources,
including the NOAA NCEI Storm Events Database, the District’s claims data, and the
District’s Planning Team.
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NCEI Storm Events Database
Table 4.21 summarizes the previous flooding occurrences reported in the Coachella
Valley between 1996 and October 2018 by NCEI. Data specific to the District was
not available, so events having locations within the District’s service area were
used. Details for each reported event can be found in Appendix C. Forty-eight
events were reported for the areas within the District. No fatalities were reported as
a result of these events, but two injuries were reported. Just under $10.7 million (2018
dollars) in damages were reported. Damage amounts included in the NCEI
database are inclusive of all reported damages, and therefore include damages to
assets other than the District’s (e.g., private property, roadways). Due to the nature
of national reporting, it is likely that some localized flood incidents have not been
captured by NCEI.

D

Table 4.21 NCEI Reported Flood Events in the Coachella Valley

Event Type

Number of
Events

Deaths/
Injuries

Flash Flood

35

0/1

$9,634,568

Total

48

0/2

$10,676,619

Flood

13

0/1

Property Damage
(2018 dollars)

$1,042,051

Descriptions of notable flood events from NCEI that likely impacted the District are
presented below.
July 1997 Flood Event
Two rounds of very heavy thunderstorm rains resulted in regional flooding. The
hardest hit community was Desert Hot Springs, where nearly two inches of rain were
reported. Many roads were closed due to the high water and mud flows. Several
residents reported water in their homes along with washed out driveways. An
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apartment complex was flooded with up to one foot of water. Elsewhere, roads
flooded in Palm Springs, and mud flows closed Box Canyon Road between Mecca
and Interstate 10 in the Coachella Valley. In addition to the flooding, lightning
caused sporadic power and cable outages which affected thousands.

T

July 1999 Flood
Thunderstorms dropped about three inches of rain in two hours over Palm Springs.
This caused the Whitewater River Storm Channel, the Mesquite Wash, the Palm
Canyon Wash, Tahquitz Creek, and several other washes and flood control
channels to rapidly fill. Water, mud, and rocks washed over roads and bridges
crossing these washes. Several motorists who crossed these roads before barricades
were erected became stuck. One home, ten businesses, and several golf courses
were flooded. These were all located near and just downstream of the
convergence of these washes. Lightning also knocked out power to the runway
and building lights at Palm Springs International Airport. Reported damages from this
event were over $851,000 (2018 dollars).
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July 2001 Flash Flood
Heavy rain from slow moving thunderstorms caused flooding along Highway 74 at
Vista Point, along Palm Canyon Wash between Palm Springs and Cathedral City.
Flooding washed out Highway 86 in Indio between Avenue 66 and Avenue 80.
Several motorists were stranded but no injuries occurred. The All-American Canal
overflowed in Thermal flooding a nearby elementary school and surrounding roads.
Reported damages from this event were over $1.9 million (2018 dollars).
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August 2003 Flash Flood
Heavy rain against the east side of Mount San Jacinto caused a flash flood to move
down Palm Canyon wash, through Cathedral City, and down the Whitewater river
through the communities of Coachella, Indio, Oasis, and Mecca. Commercial and
government buildings were flooded with water two feet deep in Indio. Additional
heavy rains from a thunderstorm moving west across Mount San Jacinto caused
rockslides and flooding across Highway 74 between Palm Desert and Vista Point.
Resulting damages were over $756,000 (2018 dollars).
October 2005 Flash Flood
Heavy rain caused flash flooding at numerous locations in the Coachella Valley
during the early morning hours of October 18th. Several roads were closed in Indio,
Cathedral City, Palm Springs, Desert Hot Springs, and Thousand Palms. Residents
were urged to boil their water as a precautionary measure after the Coachella
Valley Water District's domestic water system was damaged by the storm. Eight
families in Thousand Palms were displaced because of flooding and mud. Resulting
damages were almost $294,000 (2018 dollars).
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July 2008 Flash Flood
Heavy rain from an early morning thunderstorm over the mountain slopes above
Cathedral City caused a damaging flash flood that raced down Eagle Canyon
and onto East Palm Canyon Drive (Highway 111). At least 15-20 businesses were
damaged as well as several homes at the Tramview Mobile Home Park. One home
was lifted off its foundation and declared unsafe to live in. Debris consisting of rocks,
a fence, mud, and tree limbs caused the closure of East Palm Canyon from
Cathedral Canyon to Golf Club Drive. Several other intersections along and near
East Palm Canyon were also closed. A trained weather spotter measured 1.25
inches of rain in 30 minutes with this storm. Resulting damages were almost $672,000
(2018 dollars). One flood-related injury was reported.
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September 2012 Flash Flood
Heavy rain resulted in flooding along 66th Avenue east of Johnson Avenue and
along Highway 111, which was covered with up to three feet of water near its
intersection with Colfax Street. The Riverside County Road Department was
dispatched to barricade the roads. In Mecca flash flooding damaged 15 to 20
mobile homes in the Duroville and Saint Anthony's mobile home parks. The
American Red Cross set up an evacuation center at the Mecca Family and Farm
Workers Services Facility for the approximately 1,500 residents affected. A boil water
message was issued for these locations as well. Saul Martinez Elementary School
reported water damage to 15 classrooms, the teachers' lounge, and the
administration building with two to three inches of water. The fire department and
rescue officials in Riverside County reported residential flooding of approximately
four homes in Mecca. Reported damages from this event were over $2.56 million
(2018 dollars).
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August 2013 Flash Flood
Over one inch of rain fell in 35 minutes near the intersection of Highway 111 and
Indian Trail Road in Rancho Mirage, resulting in one foot of water in the roadway at
the gutters. The Century Theatre at The River in Rancho Mirage evacuated moviegoers due to flooding. Widespread flooding was reported in the areas of Indio,
Indian Wells, and Palm Desert. The storm channels in Palm Desert, many of which
flow through the middle of golf courses, were running swiftly. Large rocks up to
soccer ball size and water up to two feet deep covered Fred Waring Drive in Indian
Wells, stranding one vehicle. The Avenue 48 and Monroe Street intersection as well
as the Avenue 49 and Madison Street intersection were covered with a foot or more
of water, stalling at least three vehicles. Significant water flow on Whitewater storm
channel through La Quinta was reported by the Coachella Valley Water District.
Waist deep water was reported along some roadways, stalling and nearly
submerging several vehicles. The intersection of Paisano Road and Cholla Way was
washed out and impassable with flash flooding occurring. Water, debris and
boulders flowing across Highway 62 just north of North Indian Canyon Drive was
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reportedly 40 feet across and six feet deep. Reported damages from this event
were over $1.54 million (2018 dollars).
February 2014 Flood
Many road closures occurred in the Coachella Valley as a result of heavy rainfall
over the headwaters of the Whitewater River, flowing down the valley through the
storm channel. Araby Drive, Golf Club Drive, Indian Canyon, Vista Chino and Gene
Autry roads were closed due to flooding. Area rivers saw rises of two to five feet, in
some instances within 12 hours. No damage information was available for this
event.
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September 2014 Flash Flood
Remnants of Hurricane Norbert caused rain and flooding throughout Southern
California. California Highway Patrol reported the canal at 66th Avenue and
Harrison Street ruptured and completely flooded the intersection. Mud and water
closed several roads and stranded countless vehicles in La Quinta, Palm Desert, and
Thousand Palms. Homes in La Quinta were surrounded by water. The worse hit areas
were Washington Street in La Quinta and Varner Road in Thousand Palms. There
was moving water was a deep as three feet on roads, and four to five feet of
standing water that submerged vehicles. Mud was several feet high on Varner
Road. A complete storm survey was done in Riverside City and in the Coachella
Valley. No damage information was available for this event.
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September 2017 Flash Flood
A one- to three-foot wall of water and debris surged through the Safari Mobile
Home Park in Palm Springs. Multiple homes were damaged, Santa Monica Street
was filled with debris and several residents were stranded in their homes. Palm
Springs High School suffered major flood damage for the second time in a month. A
total of 31 classrooms were flooded. Intense runoff through Palm Canyon Creek and
the Whitewater River resulted in a closure of Cathedral Canyon Road and a swiftwater rescue and closure at Golf Club Drive. South Araby Drive was also closed.
Other sections of the city were inundated with standing water and street flooding.
Numerous homes suffered flood damage, cars were water logged and streets
covered in debris.
District Claims Data
In addition to those events reported by NCEI, Coachella Valley Water District Risk
Management reported three flood-related loss claims occurring during separate
events since 2002.
December 28, 2004
Heavy rains sweeping through Deep Canyon Channel damaged Community
Facilities District #102. Damages incurred totaled $213,098 (2018 dollars).
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December 13, 2009
Heavy rains in the San Bernardino Mountains caused flash flooding in the
Whitewater River Storm Channel, causing it to enter open gates of the District’s
Whitewater Spreading Area percolation ponds, causing damage. Claims totaled
$8,482,603 (2018 dollars).
January 17, 2010
Rains and flooding occurring between January 7, 2010 and February 6, 2010
caused damage to the Salton City domestic water system as well as costs
associated with pumping flood water out of the Bombay Beach community. Claims
by the District were $25,335 (2018 dollars), covering 6.25 percent of the total losses,
with CalEMA and FEMA covering remaining costs. Therefore, the total losses
incurred from this event are estimated to be $405,366 (2018 dollars).

T

Planning Team Reported Events
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October 2018 Storms
Two storms hitting the Coachella Valley in October – on the 1st and again on the
12th – caused significant damage to several of the District’s assets. In early October,
remnants of Hurricane Rosa caused heavy rain, thunderstorms, and flooding in the
Coachella Valley. During this time, one of the District’s channels was washed out.
The channel was under construction, and the concrete lining had been removed
when the storm occurred. Further damaged occurred when a second storm
brought heavy rain to the valley on the night of the 12th. The channel was further
washed out, to include a road adjacent to the channel and a bridge that crossed
it. Downstream, sediment carried by floodwaters buried a road and caused
approximately four to six feet of sediment build-up along one side of the channel’s
dike.
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▲ Damage from the October 2018 rain storms in the Coachella Valley. Photo shows a washed-out channel that
resulted in further damage to a bridge and roadway

Extent
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Flood extent, or magnitude, can be defined in several ways including peak flow or
discharge rate (cubic feet per second), height of flood waters, and damages. United
States Geological Survey (USGS) stream gage data can often be used to determine the
above factors. According to data available from USGS, there are eight stream gages in
the District’s service area, six of which are managed or co-managed by the Coachella
Valley Water District. Drainage area, discharge rates, and peak and median gage
data are shown in Table 4.22. Maximum discharge and peak gage height are used to
indicate extent.

Table 4.22 USGS Stream Gage Data for the Coachella Valley

Water Feature
Deep Canyon near
Palm Desert
Palm Canyon Wash
near Cathedral City
Whitewater River at
Windy Point
Whitewater River at
Rancho Mirage
Whitewater River at
Indio

Median
Discharge
(cfs)

Max
Discharge
(cfs) (year)

Median
Gage
Height (ft)

Peak Gage
Height (ft,
year)

Drainage
Area (mi2)

0.0

3.7 (1984)

3.7

10.3 (1984)

30.6

0.0

N/A

6.5

9.5 (2005)

139

0.0

2.4 (2017)

12.7

13.1 (2005)

267

0.0

N/A

3.6

9.6 (2010)

588

0.0

2.4 (1972)

7.6

9.9 (2010)

1,073
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Water Feature
Whitewater River
near Mecca
Coachella Canal
near Desert Beach
Salton Sea near
Mecca

Median
Discharge
(cfs)

Max
Discharge
(cfs) (year)

Median
Gage
Height (ft)

Peak Gage
Height (ft,
year)

Drainage
Area (mi2)

81.0

144.0 (1976)

4.4

5.87 (1990)

1,495

367.0

465.0 (2010)

20.7

21.5 (2012)

N/A

2.7

11.0 (1975)

6.9

11.5 (1986)

269

Damages can also be used to measure the severity of flood events. The greatest
amount of damage reported to the District’s assets from a single event was the
December 2009 flash flood that resulted in almost $8.5 million in damages to the
District’s Whitewater River Replenishment Facility’s percolation ponds.
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Rainfall totals can also be used to measure the severity of flood events. The District is in
a region that only receives approximately three inches of rain per year (Figure 4.10).
However, many of the damaging events described above occurred when two to three
inches of rain fell in just a few hours. The highest rainfall estimate for a single event
(according to available data) was three inches in two hours during the July 1999 flood
event.
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Greater floods than what has been experienced by the District to date are possible,
especially as extreme rainfall events are expected to increase due to climate change,
increasing the risk of flash flooding. Further, development, and therefore impervious
cover, is increasing within the Coachella Valley, which in turn increases runoff volumes
and consequently, increased flooding. In addition, development within floodplains can,
over time, increase base flood elevations as well as increasing the number of people
and businesses located in flood hazard areas, resulting in more property damage,
injuries, and loss of life. Figure 4.46 shows areas of future development within the
CVWD service area.
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Figure 4.46: Future Development in the CVWD Service Area
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Probability

In the last 18 years, there have been 52 reported flood occurrences (Riverine and Flash
Flood) according to NCEI, CVWD Risk Management, and the CVWD planning team,
meaning the District experiences approximately two to three flood events per year.
These records do not consider events that occurred prior to NCEI recorded (1996) or
prior to the claims data provided by Risk Management (2002). Further, many events go
unreported.
Probability of flooding could increase with changing climate conditions. While overall
increases in precipitation for the Coachella Valley are expected to be negligible, the
frequency of extreme rain events is projected to increase, which along with drier soils
will increase the probability of flooding, especially flash flooding. lxii
Based on the above, a probability of highly likely (annually) was assigned. While
flooding, especially flash flooding, is a regular occurrence within the Coachella Valley,
it is possible to have years with no flood events and years with multiple flood events.

T

Impacts
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Flooding can result in a variety of impacts, such as death and injury, asset damage,
inability to access facilities or assets and road closures. Normal operations may be
interrupted due to flooding. Some impacts from flooding include:
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 Floodwater often contain bacteria and chemicals. Flooding of wells or
reservoirs may result in water contamination, resulting in boil water advisories
or reduced service.
 Channels, canals, and washes may be damaged by flooding due to severe
erosion. Similarly, levees and dikes that protect these assets may be eroded
or overtopped. Eroded stormwater channels may undermine sewer systems,
leading to sewage spills, as demonstrated by the June 2017 flood event.
 Replenishment facilities, including peculation ponds, may be washed out by
flooding, resulting in damages.
 Assets with electrical parts or motors may be damaged by flooding if these
parts are submerged.
 Structures exposed to flooding, including critical facilities, can be severely
damaged. Building contents can be lost, damaged, or destroyed, and
structures themselves can be compromised by floodwaters. Pressure from
floodwater, especially as seepage through soil, can damage foundations.
 Buildings exposed to floodwaters may develop mold or wood rot.
 Effects on soil can limit the ability to resume agricultural activities once
floodwaters recede. The geographic area served by the District contains
over 76,000 acres of agricultural lands. Many of the district’s ratepayers are
residents or industries that rely on farm work and agricultural
packaging/shipping for income. A loss of agricultural goods, services, and/or
lands due to flood could have a major, lasting impact on the District and its
functionality.
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 Floodwaters can prevent normal access to assets and facilities. This presents
a danger when motorists and pedestrians attempt to traverse floodwaters.
Motor vehicles and pedestrians can get swept up in flood currents, increasing
the risk for drowning. Even in shallow waters, fast-moving currents can carry
individuals or vehicles into deeper waters, where pressure from flowing water
can prevent drivers from escaping submerged vehicles. As little as six inches
of floodwater can move a vehicle, and as little as two inches can move a
person.
Further, the District is responsible for regional flood control. Floods and flash floods
with widespread damages may have a reputational impact on the District and/or
necessitate increased spending to reduce or recover from flood damages.
Those located within mapped flood hazard areas are considered at an elevated
risk to flooding, however flooding can certainly occur outside of these areas. This is
true for flash flooding which also poses a danger across the entire service area.

Vulnerability Assessment
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The entire District, inclusive of all current and future assets (infrastructure, buildings,
critical facilities, and population), are considered at-risk to flood events. Assets
located in FEMA-designated 1.0-percent annual chance floodplain (100-year) or
0.2-percent annual chance floodplain (500-year) carry more known risk to flood. In
order to assess flood risk, a GIS-based analysis was used to estimate exposure to flood
events using FEMA flood data in combination with asset location and replacement
values obtained from the District. Table 4.23 summarizes the number of District assets
within these areas.
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Table 4.23 Summary of Number of Assets in FEMA-Designated Flood Hazard Areas

Domestic Water
Booster Stations
Recharge Facilities
Reservoirs
Wells
Sanitation
Lift Stations
Force Mains
Sewer Outfalls
Water Reclamation Plants
Stormwater
Coachella Valley Stormwater
Channel
Stormwater Systems

1.0% Annual
Chance Risk
Count
%
22
5
1
7
9
43
4
30
5
4
10

10%
9%
50%
11%
9%
28%
14%
26%
50%
80%
67%

1
8

0.2% Annual
Chance Risk
Count
%
9
0
0
1
8
6
4
2
0
0
5

4%
0%
0%
2%
8%
4%
14%
2%
0%
0%
33%

100%

0

62%

5

Total Assets At Risk
Count

%

31
5
1
8
17
49
8
32
5
4
15

14%
9%
50%
13%
16%
32%
28%
28%
50%
80%
100%

0%

1

100%

38%

13

100%
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1.0% Annual
Chance Risk
Count
%

Asset Type
Whitewater River
Irrigation
Wasteways
Coachella Canal
Imperial Dam
All American Canal Desilting
Basin
Administrative Campus
Coachella Facility
Palm Desert Facility

1
4
1
1
1

100%
57%
25%
100%
100%

1
0
0
0

0.2% Annual
Chance Risk
Count
%
0
0
0
0
0

0%
0%
0%
0%
0%

100%

0

0%
0%
0%

0
0
0

Total Assets At Risk
Count

%

1
4
1
1
1

100%
57%
25%
100%
100%

0%

1

100%

0%
0%
0%

0
0
0

0%
0%
0%
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Domestic Water
There are 31 domestic water critical assets in 1.0-percent or 0.2-pecent annual
chance flood areas, including five booster stations, eight reservoirs, 17 wells, and
one recharge facility (the Whitewater River Recharge Facility). Figure 4.47 shows the
domestic water assets within the 1.0-percent and 0.2-percent annual chance flood
areas. Table 4.24 details the assets within FEMA annual chance flood areas and
their associated replacement values. In all, approximately $85 million of exposure to
assets in flood hazard areas exists in CVWD.
Table 4.24 Domestic Water Asset Dollar Loss Exposure in Flood Hazard Areas

R

Asset

Approximate
Replacement Value
(2018 dollars)

D

1.0-Percent Annual Chance Flood
Booster Stations
$16,080,000
4601
$640,000
4628
$3,400,000
5693
$6,000,000
6806
$4,960,000
1092
$1,080,000
Recharge Facility
$5,810,235
Whitewater River
$5,810,235
Reservoirs
$17,500,000
1092-1
$1,000,000
1092-2
$2,500,000
4602
$1,000,000
3571-1
$5,000,000
3571-2
$5,000,000
6806
$500,000
7802
$2,500,000
Wells
$20,700,000
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Asset

Approximate
Replacement Value
(2018 dollars)
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3408-1
$2,300,000
3405-1
$2,300,000
3409-2
$2,300,000
4630-1
$2,300,000
4631-2
$2,300,000
4628-2
$2,300,000
4629-1
$2,300,000
5623-1
$2,300,000
6806-1
$2,300,000
0.2-Percent Annual Chance Flood
Booster Stations
$0
Recharge Facility
$0
Reservoirs
$6,500,000
4606-1
$6,500,000
Wells
$18,400,000
3410-1
$2,300,000
4722-1
$2,300,000
4721-1
$2,300,000
4720-1
$2,300,000
5720-1
$2,300,000
5719-1
$2,300,000
5701-2
$2,300,000
6701-1
$2,300,000
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Figure 4.47: Domestic Water Asset Dollar Loss Exposure in Flood Hazard Areas
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Sanitation
There are 43 sanitation assets in 1.0-percent or 0.2-percent annual chance flood
areas, 12 of which are considered critical (eight lift stations and four water
reclamation plants). Value data for these assets has been provided. Table 4.25
details the critical sanitation assets in FEMA annual chance flood areas and their
values. In all, $113 million is potentially at risk within flood hazard areas. In addition to
these assets, there are 32 force mains and five sewer outfalls (those associated with
WRP 4 and WRP 7) in these areas. Figure 4.48 shows the location of these assets.
Table 4.25 Sanitation Asset Dollar Loss Exposure in Flood Hazard Areas

Asset

Approximate
Replacement Value
(2018 dollars)
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1.0-Percent Annual Chance Flood
Lift Stations
$5,428,572
060822-1-LS55-14WW
$1,357,143
050708-2-LS81-04WW
$1,357,143
050624-2-LS80-19WW
$1,357,143
070802-1-LS55-26WW
$1,357,143
Water Reclamation
$102,020,000
Plants
WRP 1
$120,000
WRP 2
$2,900,000
WRP 4
$49,000,000
WRP 7
$50,000,000
0.2-Percent Annual Chance Flood
Lift Stations
$5,428,572
050502-4-LS80-06WW
$1,357,143
050512-2-LS80-07WW
$1,357,143
050729-1-LS55-12WW
$1,357,143
050730-2-LS80-05WW
$1,357,143
Water Reclamation
$0
Plants
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Figure 4.48: Sanitation Asset Dollar Loss Exposure in Flood Hazard Areas
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Stormwater
There are 15 stormwater critical assets in 1.0-percent or 0.2-percent annual chance
flood areas, which includes all of the stormwater systems identified by the District.
Eight of these systems are in the 1.0-percent annual chance flood area and five are
located in the 0.2-percent annual chance flood area. It is expected that these
systems would be in flood hazard areas, as their purpose in to convey the runoff
that can potentially turn into floodwater. Nevertheless, these systems have the
potential to be impacted by flood events. Value data for these assets has been
provided. Table 4.26 details the critical stormwater assets in FEMA annual chance
flood areas and their replacement values. In all, over $232 million is potentially at risk
within flood hazard areas. These assets are shown in Figure 4.49.
Table 4.26 Stormwater Asset Dollar Loss Exposure in Flood Hazard Areas

Asset
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1.0-Percent Annual Chance Flood
Stormwater Systems
Villas Channel Rancho Mirage
Thunderbird Channel Rancho Mirage
West Magnesia Stormwater Channel Rancho Mirage
East Magnesia Stormwater Channel Rancho Mirage
Palm Valley Stormwater Channel
Deep Canyon Stormwater System
La Quinta Stormwater System
North Portola Avenue Storm Drain
Coachella Valley Stormwater Channel
Whitewater River
0.2-Percent Annual Chance Flood
Stormwater Systems
Sky Mountain Flood Control Channel Rancho Mirage
Peterson Channel Rancho Mirage
Dike No. 2
Dike No. 4
Portola Avenue Storm Drain

Approximate
Replacement Value
(2018 dollars)
$160,002,246
$8,073,461
$1,409,176
$36,407,616
$4,589,183
$49,058,709
$14,919,945
$37,607,106
$7,937,050
$113,377,668
$39,345,510
$72,104,186
$11,333,971
$4,017,758
$1,203,851
$25,594,108
$29,954,498
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Figure 4.49: Stormwater Asset Dollar Loss Exposure in Flood Hazard Areas
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Irrigation
There are four irrigation critical assets in 1.0-percent annual chance flood areas,
including the Coachella Canal, Imperial Dam, All-American Canal Desilting basin,
and one of the four wasteways associated with the Coachella Canal. 4 No irrigation
critical assets are in the 0.2-percent annual chance flood area. Value data for
these assets has been provided. Table 4.27 details the irrigation critical assets in 1.0percent annual chance flood areas and their values. In all, over $670 million is
potentially at risk within flood hazard areas. The assets within the District are shown in
Figure 4.50. Assets outside of the District (the Imperial Dam and All-American Canal
desilting basin) are shown in Figure 4.51.
Table 4.27 Irrigation Asset Dollar Loss Exposure in Flood Hazard Areas
(1.0-percent Annual Chance Flood)

Value
(2018 dollars)

$513,398,650
$73,659,387
$21,399,983
$61,218,740
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Coachella Canal
Wasteway System
Imperial Dam
All-American Canal desilting basin

T

Asset

4

The Coachella Canal wasteways are considered to be one system. Therefore, the value presented in the
replacement value for all four wasteways.
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Figure 4.50: Irrigation Asset Dollar Loss Exposure in Flood Hazard Areas
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Figure 4.51: Irrigation Asset Dollar Loss Exposure in Flood Hazard Areas –
Imperial Dam
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Administrative Campuses
Neither of CVWD’s two campuses are located in FEMA-designated 1.0- and 0.2percent flood hazard areas. However, similar to all CVWD assets, flood risk is possible
outside of FEMA designated areas.

Hail
Description

AF

T

Hailstorms are a potentially damaging outgrowth of severe thunderstorms. Early in
the developmental stages of a hailstorm, ice crystals form within a low-pressure front
due to the rapid rising of warm air into the upper atmosphere and the subsequent
cooling of the air mass. Frozen droplets gradually accumulate on the ice crystals
until they develop to a sufficient weight and fall as precipitation. Hail typically takes
the form of spheres or irregularly-shaped masses greater than 0.75 inches in
diameter. The size of hailstones is a direct function of the size and severity of the
storm. High velocity updraft winds are required to keep hail in suspension in
thunderclouds. The strength of the updraft is a function of the intensity of heating at
the Earth’s surface. Higher temperature gradients relative to elevation above the
surface result in increased suspension time and hailstone size. lxiii
Hailstone size can range significantly in size from 5 millimeters (mm) (approximately
pea-sized) to greater than 100 mm (approximately melon-sized). Hailstones are
categorized using the Tornado and Storm Research Organization (TORRO) Hailstorm
Intensity Scale (Table 4.28). Hailstone size descriptions are located in Table 4.29.
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Hail causes more than $1 billion in damage to property and crops annually. lxiv It
damages buildings and homes by perforating holes in roofs and shingles, breaking
windows and denting siding, and damages automobiles by denting panels and
breaking windows. Hail rarely causes any deaths; however, several dozen people
are injured each year in the U.S.
Table 4.28 TORRO Hailstorm Intensity Scale (in millimeters)

Intensity
Category

Typical Hail
Diameter
(mm)

Probable
Kinetic
Energy, Jm2

Hard Hail

5

0-20

No damage

Potentially
Damaging

5-15

>20

Slight general damage
to plants, crops

1-3

Significant

10-20

>100

Significant damage to
fruit, crops, vegetation

1-4

Typical Damage
Impacts

Size
Code
1
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Intensity
Category

Severe

Typical Hail
Diameter
(mm)

Probable
Kinetic
Energy, Jm2

20-30

25-40

Size
Code

>300

Severe damage to fruit
and crops, damage to
glass and plastic
structures, paint and
wood scored

2-5

>500

Widespread glass
damage, vehicle
bodywork damage

3-6

Wholesale destruction
of glass, damage to
tiled roofs, significant
risk of injuries

4-7

Bodywork of grounded
aircraft dented, brick
walls pitted

5-8

--

Severe roof damage,
risk of serious injuries

6-9

--

Severe damage to
multiple roof types
(including sheet and
metal); damage
aircraft bodywork

7-10

--

Extensive structural
damage (including
concrete and wooden
walls). Risk of severe or
even fatal injuries to
persons caught in the
open

8-10

--

Extensive structural
damage (including
destruction of wooden
houses and damage to
brick-built homes). Risk
of severe or even fatal
injuries to persons
caught in the open

9-10

30-50

>800

Destructive

40-60

Destructive

50-75

60-90
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Destructive

AF

Destructive

T

Severe

Typical Damage
Impacts

Super
Hailstorms

Super
Hailstorms

75-100

>100
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Table 4.29 Hail Size Code Descriptions

Diameter (mm)

Relational Size

5-9

Pea

9-15

Mothball

16-20

Marble, grape

21-30

Walnut

31-40

Pigeon's egg - squash ball

41-50

Golf ball - Pullet's egg

51-60

Hen's egg

61-75

Tennis ball - cricket ball

76-90

Large orange - Soft ball

>100

Location

Grapefruit

AF

91-100

T

Size
Codes

Melon
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Hailstorms frequently accompany thunderstorms, so their locations and spatial
extents coincide. It is assumed the District is uniformly exposed to severe
thunderstorms; therefore, the entire service area is equally exposed to hailstorms.
According to the National Weather Service, the Coachella Valley Water District is
located in an area of the U.S. that receives an average of one day per year with
hail events (see Figure 4.52 below). lxv
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Figure 4.52: United States Average Number of Days per Year with Severe Hail Events
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The National Centers for Environmental Information (NCEI) Storm Events Database
reports hail information by county and, when the information is available, by city.
District-specific information was not available. Of 24 hail events reported for all of
Riverside County between 1955 and 2018, eight hail events were the CVWD
planning area. None of these events resulted in reported deaths, injuries, or
damages. However, it is likely that hail events and associated damages to private
property were not reported to NCEI, especially during early years of reporting.
Therefore, the number of events and resulting damages is likely higher than what is
indicated. Detailed information on hail events reported in Riverside County are
presented in Table 4.30.
Table 4.30 NCEI Historic Hail Events in Riverside County (1955-2018)

Date

09/02/1960
09/13/1979
08/09/1989
08/10/1990
09/05/1991
01/18/1993
04/26/1994
08/04/2008

Magnitude (inches)
2.75
1
0.75
0.75
1.5
0.5
0.75
0.88
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Extent
Hail extent can be measured in terms of size, typically by diameter. According to
the events reported in NCEI, the greatest extent hail reported in the planning area
was 2.75 inches on September 2, 1960. On the TORRO, scale, this this size (which
equals approximately 70 millimeters) correlates to H7 or H8. According to the TORRO
scale, hailstones of this size (about the size of a tennis ball) can cause serious injuries
and damages to grounded aircraft, brick walls, and roofs. It should be noted that
greater extent hail is possible in the District.

Probability
Based on NCEI-reported events, the District experiences a hail event approximately
every eight years (or an approximate annual chance of 13 percent). However, it is
likely that the District’s service area experiences hail annually. Considering the rate
of historic occurrences along the likelihood of unreported or underreported events,
the probability assigned the hail hazard is possible (between one percent and 10
percent annual chance).

T

Impacts
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Hail is capable of causing damages to landscaping, roofs, building exteriors, and
exposed glass and metal. In severe cases, hail has the potential to damage exposed
infrastructure, such as roads, sidewalks, bridges, and above-ground utilities. This includes
assets managed by the District. For example, exposed steel reservoirs have the
potential to be damaged by hail, as do metal structures such as storage facilities and
outdoor tanks. Buildings owned by the District, such as its administrative buildings and
treatment plants, have the potential to incur roof damage due to hail. Similarly, CVWD
staff working in the field have the potential to incur injuries and even loss of life if caught
in the open during severe hail events.

Vulnerability Assessment

D

All of the District’s current and future exposed (e.g., above-ground) assets
(infrastructure, buildings, critical facilities, and population) are considered at risk to
hail. This includes reservoirs, booster stations, wells, canals, lift stations, treatment
plants, buildings, and the District’s fleet, among others. All District employees,
particularly those with the potential be caught outdoors during a hail event, are
vulnerable to injuries and possibly even death. No dollar losses are attributed to hail
events within the District, but future losses are possible.
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Landslide and Other Earth Movements
Description

R
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A landslide is the downward and outward movement of slope‐forming soil, rock,
and vegetation driven by gravity. Both natural and human-induced changes in the
environment can trigger landslides. These changes can include heavy rain, rapid
snow melt, steepening of slopes due to construction or erosion, earthquakes,
volcanic eruptions, and changes in groundwater levels.
There are several types of landslides:
 Rock falls are rapid movements of bedrock, which result in bouncing or
rolling.
 A topple is a section or block of rock that rotates or tilts before falling to the
slope below.
 Slides are movements of soil or rock along a distinct surface of rupture,
which separates the slide material from the more stable underlying material.
 Mudflows, sometimes referred to as mudslides, mudflows, lahars, or debris
avalanches, are fast‐moving rivers of rock, earth, and other debris saturated
with water. They develop when water rapidly accumulates in the ground,
such as heavy rainfall or rapid snowmelt, changing the soil into a flowing
river of mud or “slurry.”
 Slurry can flow rapidly down slopes or through channels and can strike with
little or no warning at avalanche speeds. Slurry can travel several miles from
its source, growing larger as it picks up trees, cars, and other materials along
the way. As the flows reach flatter ground, the mudflow spreads over a
broad area where it can accumulate in thick deposits.

D

Landslides are typically associated with periods of heavy rainfall or rapid snow melt
and tend to worsen the effects of flooding that often accompanies these events. In
areas burned by forest and brush fires, a lower threshold of precipitation may initiate
landslides. Some landslides move slowly and cause damage gradually, whereas
others move so rapidly that they can destroy property and take lives suddenly and
unexpectedly.
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▲ House damaged from the 2018 Mudslides in Montecito, CA. Source: The Atlantic
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Areas that are generally prone to landslide hazards include previous landslide
areas, the bases of steep slopes, the bases of drainage channels, and developed
hillsides where leach‐field septic systems are used. Areas that are typically
considered safe from landslides include areas that have not moved in the past,
relatively flat‐lying areas away from sudden changes in slope, and areas at the top
or along ridges set back from the tops of slopes.

D

According to the U.S. Geological Survey, each year landslides cause nearly $6.5
billion in damage and between 25 and 50 deaths in the U.S. lxvi

Ground Subsidence

Subsidence is the settling or sinking of the ground surface with little or no horizontal
movement. Cracks and separations (known as fissures) are common with subsidence.
Subsidence can be localized to affect a small area but can also occur over a whole
region. Ground subsidence can occur naturally as the earth’s plates move, or by manmade forces, such as the extraction of oil or groundwater. Documented subsidence
has occurred in the Coachella Valley due to falling groundwater tables. The withdrawal
of groundwater has been the primary cause of subsidence in the region, as
groundwater is withdrawn faster than it is replenished. The Coachella Valley Water
District maintains several recharge facilities throughout the District to replenish
groundwater resources.
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Ground subsidence can also happen rapidly as the result of an earthquake.
Subsidence can damage buildings and infrastructure and can also change aquifer
storage capacities or surface drainage pathways.

Location

Landslides occur along steep slopes when the pull of gravity can no longer be
resisted. Heavy rain, especially on wildfire-scarred land where the ground is unstable
due to vegetation loss, often catalyzes a landslide event. Human development can
also exacerbate risk by building on previously undevelopable steep slopes and
constructing roads by cutting through mountains. Landslides are possible in areas of
the District on or adjacent to steep slopes, such as those on near the Santa Rosa
and San Jacinto Mountains, to the southwest, and the Little San Bernardino
Mountains to the northeast. Landslides no do occur in the flat areas of the valley
floor.
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Figure 4.53 shows deep-seated landslide susceptibility across the service area
Susceptibility is categorized into 11 classes based on rock strength and slope class,
with Category 0 having the lowest susceptibility and Category X having the highest.
Categories VIII, IX, and X are considered as having “very high” landslide
susceptibility. lxvii Category X areas are characterized as having the weakest rocks
on the steepest slopes. In the CVWD service area, the most mountainous lands in
the northeast and southwest portions of the District have the highest susceptibility to
landslides in the planning area, with some areas falling under Category X.
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It should be noted that landslides, especially shallow ones like rock falls and debris
slides, can occur outside of areas categorized as susceptible on the deep-seated
landslide map.
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Figure 4.53: CGS Deep-Seated Landslide Susceptibility in the Coachella Valley

The USGS also maintains geospatial data that defines landslide susceptibility and
incidence. Based on this index, the District is categorized as having “low” landslide
incidence (less than 1.5-percent of the area involved in landsliding), as shown in
Figure 4.54.
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Figure 4.54: USGS Landslide Susceptibility in the Coachella Valley
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Ground Subsidence
The U.S. Geological Survey (USGS) in cooperation with the District manages a
program for monitoring land subsidence in the lower Coachella Valley. That data
was used to map areas of documented subsidence and areas susceptible to
subsidence. Figure 4.55 below shows documented subsidence occurring in the
planning area. Areas with observed subsidence are near southeastern Rancho
Mirage, south Palm Desert, and south of La Quinta.
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Figure 4.55: Ground Subsidence in the Coachella Valley (1995-2010)

Source: USGS California Water Science Center
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Previous Occurrences
The steep topography surrounding the Coachella Valley makes the District
susceptible landslides and mud/debris flows. The slopes of the surrounding
mountains are steep with little vegetation, making it easy for rain falling at higher
elevations to result in mudflows in the valley. Landslides are other earth movements
are not reported by NCEI. However, many of the flood events reported through
NCEI contain descriptions inclusive of landslides associated with flood events.
Twelve of the NCEI-reported flood events for the Coachella Valley include
descriptions of rockslides and/or mudflows impacting the planning area. These
events are detailed below in Table 4.31. Damage information specific to landsliding
was not available. It is likely that many landslides and other earth movements have
gone unreported.
Table 4.31 Previous Landslide Events in the Coachella Valley (1996 – 2018)

Event Description

07/22/1997

Mud flows closed Box Canyon Road between Mecca and Interstate 10
in the Coachella Valley. Road crews were not able to reopen the road
for traffic for three days due to mud and debris flows and pavement
washouts throughout the region.

7/12/1999

Thunderstorms dropped about three inches of rain in two hours over
Palm Springs. This caused the Whitewater River Storm Channel, the
Mesquite Wash, the Palm Canyon Wash, the Tahquitz Creek, and
several other washes and flood control channels to rapidly fill. Water,
mud, and rocks washed over roads and bridges crossing these washes.

8/20/2003

Flash flooding throughout the Coachella Valley caused rockslides and
flooding across Highway 74 between Palm Desert and Vista Point

8/9/2005

Mud and rockslides reported along Highway 74 at Vista Point.

9/2/2006

Flash flooding was observed in and around the rural community of
Pinyon Flats. Several vehicles were trapped in a mudslide two feet deep
on Highway 74 and several dirt roads in Pinyon Pines were heavily
eroded.

7/20/2008

Flooding resulted in debris consisting of rocks, a fence, mud, and tree
limbs causing the closure of East Palm Canyon from Cathedral Canyon
to Golf Club Drive. Several other intersections along and near East Palm
Canyon were also closed.

9/13/2011

A thunderstorm dropped moderate rain for approximately three hours.
As a result, a channel overflowed, pushing eight inches of mud onto
Highway 111 between Highway 195 and Mecca Avenue. The Palm
Ditch Bridge was covered in mud but was declared undamaged.
Numerous other roadways in the area were closed due to flooding
and/or mud flows.

8/30/2012

Major flash flooding in Cathedral City with one to two feet of rapidly
moving water closed several roads including East Palm Canyon
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Date
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Date

Event Description
(Highway 111) and Araby Drive. Water forced mud and debris into
several businesses in town, causing significant damage.
Heavy rain in the area resulted in large rocks (up to soccer ball size) and
water up to two feet deep covering Fred Waring Drive in Indian Wells,
stranding one vehicle.

9/3/2013

The media reported a flash flood and debris flow two feet deep and 20
feet wide flowing across Golf Club Drive. Cathedral Canyon Drive was
closed at Whitewater Wash due to flooding and debris flows. The public
also reported a flash flood and debris flow down Tahquitz Creek through
the Tahquitz Creek Golf Resort.

2/28/2014

Heavy rainfall resulted in flash flooding and mud/debris flows throughout
the valley. The most significant was the mudslide and subsequent road
closure of Highway 74 (Ortega Highway) stemming from the Falls Fire
burn scar.

9/7/2014

During widespread flash flooding, mud and water closed several roads
and stranded countless vehicles in La Quinta, Palm Desert, and
Thousand Palms.
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8/25/2013

In addition, 13 of the 34 presidential disaster declarations for Riverside, Imperial, and
San Diego Counties were granted for landslides and/or mud and debris flows. These
declarations are for events that occurred countywide, and therefore it is likely not
all declarations impacted the District’s service area.
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Ground Subsidence
Subsidence in the Coachella Valley occurred most drastically between 1920 and
1949, before the importation of water from the Colorado River in 1949. During this
time, water levels dropped by 50 feet. From the 1950s through the 1970s, water
levels recovered throughout most of the valley. In recent decades, growing water
demand increased the rate of subsidence. lxviii However, a 2010 study showed large
areas of stabilization and even uplift of the ground surface elevation that
corresponds with implementation of the CVWD Water Management Plan.

Extent

Extent can be defined using a variety of measures including the USGS Landslide
Susceptibility Index and the California Geological Survey Deep-Seated Landslide
Susceptibility. For the USGS measure, the greatest extent possible is “high incident,
moderate susceptibly.” However, the service area resides in an area of “low
incident” (less than 1.5 % of the area is involved in landsliding). Landslide extent can
also be defined using California’s Deep-Seated Landslide Susceptibility Categories.
The greatest extent possible is Category X, which is classified as having the weakest
rocks located on the steepest slopes. This category is present in several locations
throughout the District, generally in the mountainous areas on either side of the
valley.
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Ground Subsidence
The severity of subsidence can be measured by the rate at which the ground is
sinking in a certain location. Based on a study by USGS measuring subsidence in the
Coachella Valley between 1995 and 2010, the largest magnitude of subsidence
measured was 1.35 feet, occurring near Palm Desert and south of La Quinta (Figure
4.55). This equates to approximately one inch of sinking per year. It should be noted
that higher rates of subsidence are possible.

Probability

Impacts
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With 12 reported NCEI events in 12 years, landslide events are an annual
occurrence in the District service area. Several other factors should be considered
when determining probability. It is likely that landslides and other earth movements
have gone unreported in the District. In addition, several areas in the District are
categorized as having a “very high” (Categories VIII, IX, and X) susceptibility to
deep-seated landslides. Lastly, landslide frequency in the planning area has the
potential to increase with climate change, as increased wildfires and heavy rainfall
events are projected. Given the above factors, this hazard was assigned a
probability of highly likely (annually). This probability is for areas of the District’s
service area that are prone to landslides (e.g., steep slopes). Landslides are unlikely
to occur on the flat areas of the valley floor.
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According to the 2018 California State Hazard Mitigation Plan (draft), landslides
directly damage structures by disrupting structural foundations caused by
deformation of the ground upon which the structure sits, and by the physical
impact of debris moving down‐slope against structures located in the travel path.
As a landslide breaks away from a slope and moves, it deforms the ground into an
uneven surface.
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When situated on top of a landslide, the deformation distresses structural
foundations and the structures themselves by settlement, cracking, and tilting. This
can occur slowly, over years, or rapidly within days/hours. A water‐saturated, fast‐
moving debris flow (or “mudslide”) can destroy all in its path, collapsing walls and
shifting structures off their foundations.
In addition to buildings, utilities and roads are vulnerable to the impact and ground
deformation caused by landslides and other earth movements. Because of their
geographic extent, roads and utility lines can have a greater chance of being
impacted by landslide events. Landslides may move reservoirs, lift stations, or
booster stations off their bases. Open ponds, wells, channels, washes, and canals
may be filled with debris, mud, and sediment during a slide or flow event. In
addition, underground piping may break or become detached from the network if
the ground beneath it is undermined due to sliding, causing property damage and
potential spills.
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Further, if any section of a roads or utility line is damaged by a landslide, the entire
system may be impacted due to limited access and/or service disruptions. For
instance, a landslide that results in one area of a road being impassible may block
accessibility to access CVWD assets for maintenance or to haul away brine (a byproduct of water treatment). Downed power lines caused by landslides may
impact the provision of electricity needed by the District to provide service.
Further, areas affected by wildfires are more prone to landsliding, as the vegetation
that would typically hold sediments in place is burned.
Based on historic events from NCEI, Highway 74 between Palm Desert and Vista
Point is commonly impacted and often closed by landslides. Any assets in this area
may be at higher risk.

Vulnerability Assessment
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Ground Subsidence
Ground subsidence can happen suddenly (e.g., earthquakes or sink holes), or slowly
over a long period (e.g., groundwater withdrawal). Both types of occurrences can
rupture underground pipes, especially those made of clay or other non-flexible
materials. Above ground assets (e.g., buildings, reservoirs, booster stations, canals)
can have their structural integrity compromised, and gravity-fed pipe networks
have the potential to be impacted as elevations shift, reducing or increasing
pressure.
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According to the USGS landslide susceptibility index, the entire District and the
assets within are in an area designated as being “low incidence” for landsliding.
However, the Deep-Sated Landslide Susceptibility Index developed by California
Geological Society (CGS) shows parts of the District as being in the highest
susceptibility category. Unfortunately, geospatial data from CGS was not available
to complete a quantitative assessment.
As it is known that the District experiences landslides in the mountainous areas,
particularly mud and debris flows, somewhat regularly, all of the District’s current
and future assets (including infrastructure, buildings, critical facilities, and
population) are considered to be at risk to landslides, ground subsidence, and other
earth movements. Assets located on or adjacent to steep slopes should be
considered most vulnerable to impacts.

Lightning
Description
Lightning is a discharge of electrical energy resulting from the buildup of positive
and negative charges within a thunderstorm, creating a “bolt” when the buildup of
charges becomes strong enough. This flash of light usually occurs within the clouds
or between the clouds and the ground. A bolt of lightning can reach temperatures
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approaching 50,000 degrees Fahrenheit. Lightning rapidly heats the sky as it flashes
but the surrounding air cools following the bolt. This rapid heating and cooling of the
surrounding air causes the thunder, which often accompanies lightning strikes. While
most often affiliated with thunderstorms, lightning may also strike outside of heavy
rain and might occur as far as 10 miles away from any rainfall.
Lightning strikes occur in very small, localized areas. For example, they may strike a
building, electrical transformer, or even a person. According to FEMA, lightning
injures an average of 300 people and kills 80 people each year in the U.S. Direct
lightning strikes can also cause significant damage to buildings, critical facilities,
and infrastructure largely by igniting a fire. Lightning is also responsible for igniting
wildfires that can result in widespread damages to property.

Location
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Lightning occurs randomly, therefore it is impossible to predict where and with what
frequency it will strike. It is assumed the District is uniformly exposed to lightning.
Lightning flash data compiled by Vaisala, Inc. with data from 2007 through 2016
shows the frequency of lightning flashes per square kilometer per year (see Figure
4.56). The CVWD planning area has an average of zero to three flashes per square
mile per year, one of the lowest frequencies in the nation. lxix
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Figure 4.56: Vaisala, Inc Average Lightning Flash per Square Mile (2007-2016)

Previous Occurrences
The NCEI Storm Events Database reports lightning information by county and, when
the information is available, by city. Therefore, data specific to the District was not
available, and events for communities within the District were used. Nine events
were reported for the District between 1996 and 2018. These events resulted in no
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deaths or injuries but did result in $50,202 (2018 dollars) of damage. Damage
amounts included in the NCEI database are inclusive of all reported damages, and
therefore include damages to assets other than the District’s (e.g., private property,
roadways). It should be noted that additional lightning events have occurred and
were not reported to NCEI; often only events with severe outcomes, such as injuries,
deaths, or extensive damages, are reported. Therefore, the number of events and
resulting damages are likely higher than what is indicated. Detailed information on
NCEI-reported lightning events are presented in Table 4.32.
Table 4.32 Historic Lightning Events Reported in the Coachella Valley (1996-2018)

07/06/2001
08/09/2005
09/19/2005

Damages
(2018 dollars)

Description

$16,528
$7,343
Data not
available
$6,334

08/26/2010

$2,534

08/30/2012

$1,194

07/18/2015

$820

09/07/2017

Extent

R
$5,150
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08/03/2017
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07/15/2010

A car was struck by lightning.
Lightning strikes sparked numerous Palm Tree fires.
Widespread thunderstorms resulted in numerous small
fires, power outages, and damage to property.
Lightning ignited several trees and started a 10 acre
fire.
Lightning started a brush fire that burned for two days
and consumed about 110 acres in the Keys View
area.
Lightning struck a palm tree, which then burst into
flames.
A lightning fire was reported near the intersection of
Dillon Road and Fargo Canyon Road northeast of
Indio. Multiple palm trees were reported on fire due to
a lightning strike near the intersection of Jackson St.
and 61st Ave.
Lightning strikes produced power outages in Desert
Hot Springs.
A lightning strike struck a palm tree, catching the tree
and a residence on fire.

T

Date

$10,300

One method for measuring lightning extent is flash density, or the number of flashes
per square mile per year. According to Figure 4.56, the District’s service area is in a
part of California that receives approximately 0 to 3 lightning flashes per square mile
per year (though not all flashes result in a lightning strike). However, more strikes are
possible.

Probability
Nine significant lightning events have been reported over 22 years in the Coachella
Valley. It is likely that lightning occurrences have gone unreported in the planning
area, and that lightning is an annual occurrence in the CVWD service area. The
average historic rate of occurrence for significant lightning events in the planning
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area is at least one event every two to three years (or an approximate annual
chance of 41 percent). Based on historic occurrences a probability of likely
(between a 10 and 90 percent annual probability) was assigned.

Impacts
Lightning may result in structure fires and loss of electrical equipment. Electrical
systems, telecommunications equipment, and assets exposed in open areas are
especially vulnerable to lightning. In addition, falling limbs caused by lightning strikes
to trees may damage buildings or assets located above-ground.

Vulnerability Assessment

Public Health Emergencies
Description

T

All current and future assets (infrastructure, buildings, critical facilities, and
population) associated with the District are considered at risk to lightning. Exposed
(e.g. above-ground) assets or those with electrical components are considered
most at risk.

R
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The District manages a variety of factors that could result in a public health
emergency related to the services it provides. Some of the public health
emergencies identified by the District as having the most potential impact in terms
of impact and likelihood include water quality concerns and/or contamination,
epidemic/pandemic, and vector-borne diseases. Each of these, in relation to the
District, is described below.

D

Water Quality Concerns
Water quality concerns pertain to any event that compromises the water that the
District manages. This can include the drinking water that the District stores, treats,
and distributes to its customers; the wastewater that the District treats and
releases/recycles for distribution; or the stormwater that flows through the District’s
channels. These concerns include chemical and biological contaminants that
make water unsafe for distribution, such as chromium 6, arsenic, and bacteria.
Often, the introduction of contaminants occurs as a result of another hazard, such
as a flood or hazardous materials release. Similarly, pipes broken or ruptured during
construction can result is contamination if raw sewage is released. Other times,
contaminants occur naturally within water systems or are introduced gradually
through non-point sources.
Epidemic/Pandemic lxx
An epidemic is the occurrence of a disease in excess of what would normally be
expected in a certain geographic area, in this case the District’s service area. An
outbreak may last only a few days or weeks but could also last several years. An
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epidemic can occur when there are sufficient numbers of a disease agent and
susceptible hosts and the agent is effectively conveyed from the source to hosts.
The following mechanisms may result in an epidemic:







An increase in the amount and/or the potency of a disease agent;
The introduction of a disease agent into a new location;
An enhanced mode of transmission, increased exposure;
A change in the susceptibility of the host to the agent; and/or
An increase in host exposure through new portals of entry

In addition to localized or regional epidemics, a pandemic is an epidemic that
spans multiple countries or continents.

Location

AF

Chikungunya
Dengue fever
Lyme disease
Malaria
West Nile fever
Yellow Fever
Zika

R
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Vector-borne Diseases lxxi
A vector-borne illness is one transmitted by a vector, which is a living organism that
can carry and transmit an illness between humans or between humans and
animals. Many vectors are blood-sucking insects, such as fleas, ticks, mosquitos, and
certain species of flies. A few well-known vector-borne diseases include:

The entire service area is presumed to be equally at-risk to public health concerns.

Previous Occurrences

D

The District is concerned about public health emergencies that could impact or be
caused by the water they convey and supply. The District has reported several historic
public health emergencies, as detailed below.

Water Quality Concerns

The District closely monitors water quality in order to ensure potable water is safe for
drinking. It was conveyed by the planning team that several wells have been lost due
to the presence of arsenic or chromium 6 above the allowable rate. Figure 4.57 shows
the chromium 6 values in relation to domestic water wells.
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Figure 4.57: Coachella Valley Groundwater Chromium 6 Occurrence

Source: Coachella Valley Water District
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In addition to the occurrence of harmful chemicals, data from the District shows
that there have been two sanitary sewer overflows since 2002 that have been
severe enough to require an insurance claim. Details for these events are below.
February 12, 2016: A sewer spill occurred due to a tripped breaker in the headwork's
area at Water Reclamation Plant 4. Approximately 1,000 gallons of sewage was
released. Resulting damages were $188,934 (2018 dollars).

R

D

Damage to the
Coachella Valley
Stormwater
Channel from
the June 2017
sewer overflow
►
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June 3, 2017: Desert Recreation District's “The First Tee” caused a sewer spill. At
approximately 8:50 p.m., the Riverside County Fire Department notified the District
of a sanitary sewer overflow (SSO) within the Coachella Valley Stormwater Channel
from the sewer pipes. The 30-inch and 24-inch gravity sewer pipes were undermined
and damaged by sudden, severe erosion caused by the overflow of recycled
water from the First Tee’s Pond 3, which is owned and operated by the Desert
Recreation District. Raw sewage flowed from the damaged sewer pipes into the
channel. Based on comparing the expected influent flow data for the District’s
Wastewater Reclamation Plant 10 on Cook Street (WRP10), the total discharge
volume of the raw sewage was estimated to be 2.42 million gallons. Resulting
damages were estimated at $515,000 (2018 dollars).

Epidemic/Pandemic
There have been no historic epidemic/pandemic occurrences reported by the
District that impacted the District’s functionality. The 2018 Riverside County Hazard
Mitigation Plan indicated epidemics have impacted the region in the past (e.g.,
H1N1 in 2009; avian flu in 2003), but it is unlikely these events disrupted the District’s
ability to provide service or caused any damages.
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Vector-borne Diseases
The planning team noted that the flowing artesian wells managed by the District
may contribute to the area’s mosquito population. West Nile virus, a disease spread
by mosquitos, has been detected in the counties overlying the District. In Riverside
County, there has been 11 to 20 cases detected to date in 2018. Figure 4.58 shows
the human cases of West Nile virus in the planning area in 2018.

D

R

AF

T

Figure 4.58: Human Cases of West Nile Virus in 2018

Source: Centers for Disease Control and Prevention

Extent

The severity of public health emergencies is difficult to determine, as many events
do not have detailed records. Based on available information, the June 2017
sanitary sewer overflow, which resulted in 2.4 million gallons of sewage release and
caused $515,000 (2018 dollars) in damages, is considered to be the most severe
public health emergency experienced by the Coachella Valley Water District in
recent years. However, more severe public health emergencies affecting a large
portion of the service area are possible.

Probability
The probability of public health emergencies within the District is variable. Some
public health concerns, such as certain contaminants, occur annually and are
expected. Rare and catastrophic public health emergencies are less probable.
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Based on the information available regarding historic events, this hazard was
assigned a probability of likely (10 to 90 percent annual chance).

Impacts
Impacts from public health emergencies can be variable, depending on the event.
Impacts to the District include asset damage due to contamination and costs
associated with cleanup, compliance, and possible fines. In addition, greater public
health impacts (e.g., spread of illness or disease) could have reputational impacts
for the District and threaten its economic viability. Further, if large portions of the
District’s workforce are impacted by a public health emergency, the District could
face temporary staffing issues, threatening its ability to provide reliable service.

Vulnerability Assessment

Description

AF

Severe Wind

T

All current and future assets (infrastructure, buildings, critical facilities, and
population) within the District are considered at risk to public health emergencies.
Open systems, such as wells, ponds, and waterways, are most at-risk due to their
ability to be exposed to contaminants.

R

There are several types of wind hazards that affect the planning area. These include
high or strong wind events, typically associated with Santa Ana winds, and
thunderstorm wind events (including straight line winds and microbursts). Tornadoes
are also wind events that impact the District, which are listed as separate hazards
due to their impacts and hazard potential.
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High Wind definitions can vary by region. In general, high wind events are those
events greater than normal averages and have damage potential. Wind events
are common throughout the U.S. However, the severity varies depending on
location. Figure 4.59 below shows wind zones in the U.S. based on ASCE 7-98
criteria. lxxii These zones reflect the number and strength of extreme windstorms.
According to the map, the Coachella Valley Water District is located in a Special
Wind Zone due to the presence of Santa Ana Wind events.
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Figure 4.59: ASCE 7-98 U.S. Wind Zones
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The National Weather Service Center can issue a high wind advisory or warning. A
wind advisory is issued when conditions are favorable for the development of high
winds over all or part of the forecast area, but the occurrence is still uncertain. The
criteria of a wind advisory are sustained winds of 31 to 39 mph and/or gusts 46 to 57
mph for any duration. A high wind warning is issued when sustained winds from 40 or
higher are expected for at least one hour or any wind gusts are expected to reach
58 mph or more. lxxiii The definitions vary from state to state. Areas that frequently
experience these high winds will not issue the advisory or warning. A Beaufort Wind
Scale may also be used to describe wind severity as shown in Table 4.33 below.
Table 4.33 The Beaufort Wind Scale lxxiv

Beaufort
Number
0

Wind
(Knots)

Description

On the Water

Calm

Sea surface smooth and
mirror-like
Scaly ripples, no foam
crests

1

Less
than 1
1-3

Light Air

2

4-6

Light Breeze

Small wavelets, crests
glassy, no breaking

On Land
Calm, smoke rises
vertically
Smoke drift indicates
wind direction, still
wind vanes
Wind felt on face,
leaves rustle, vanes
begin to move
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On the Water

On Land

7-10

Gentle Breeze

4

11-16

Moderate
Breeze

5

17-21

Fresh Breeze

Leaves and small twigs
constantly moving,
light flags extended
Dust, leaves, and loose
paper lifted, small tree
branches move
Small trees begin to
sway

6

22-27

Strong Breeze

7

28-33

Near Gale

8

34-40

Gale

9

41-47

Strong Gale

10

48-55

Large wavelets, crests
begin to break,
scattered whitecaps
Small waves 1-4 ft.
becoming longer,
numerous whitecaps
Moderate waves 4-8 ft.
taking longer form,
many whitecaps, some
spray
Larger waves 8-13 ft.,
whitecaps common,
more spray
Sea heaps up, waves 1319 ft., white foam streaks
off breakers
Moderately high (18-25
ft.) waves of greater
length, edges of crests
begin to break into
spindrift, foam blown in
streaks
High waves (23-32 ft.),
sea begins to roll, dense
streaks of foam, spray
may reduce visibility
Very high waves (29-41
ft.) with overhanging
crests, sea white with
densely blown foam,
heavy rolling, lowered
visibility
Exceptionally high (37-52
ft.) waves, foam
patches cover sea,
visibility more reduced
Air filled with foam,
waves over 45 ft., sea
completely white with
driving spray, visibility
greatly reduced

11

12

Storm

D

3

T

Description
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Wind
(Knots)

R

Beaufort
Number

56-63

Violent Storm

64+

Hurricane

Larger tree branches
moving, whistling in
wires
Whole trees moving,
resistance felt walking
against wind
Twigs breaking off
trees, generally
impedes progress

Slight structural
damage occurs, slate
blows off roofs
Seldom experienced
on land, trees broken
or uprooted,
"considerable
structural damage"
Description not
available
Description not
available

Thunderstorms are associated with high wind because wind is typically one
component of thunderstorms. Thunderstorms are dangerous because of their ability
to generate tornadoes, hailstorms, strong winds, flash flooding, and damaging
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lightning. While thunderstorms can occur in all regions of the U.S., they are most
common in the central and southern states because atmospheric conditions in
those regions are ideal for generating these powerful storms. In the inland deserts
region of California, thunderstorms are most common in the summer and early fall.
Three conditions need to occur for a thunderstorm to form. First, it needs moisture to
form clouds and rain. Second, it needs unstable air, such as warm air that can rise
rapidly (this often referred to as the “engine” of the storm). Third, thunderstorms
need lift, which comes in the form of cold or warm fronts, sea breezes, mountains, or
the sun’s heat. When these conditions occur simultaneously, air masses of varying
temperatures meet, and a thunderstorm is formed. These storm events can occur
singularly, in lines, or in clusters. Further, they can move through an area very
quickly or linger for several hours.

T

Straight-line winds, which in extreme cases have the potential to cause wind gusts
that exceed 100 miles per hour, are responsible for most thunderstorm wind
damage. One type of straight-line wind, the downburst, can cause damage
equivalent to a strong tornado and can be extremely dangerous to aviation.

AF

According to the National Weather Service, more than 100,000 thunderstorms occur
each year, though only about 10 percent of these storms are classified as “severe.”
A severe thunderstorm occurs when the storm produces one of three elements: 1)
Hail of three-quarters of an inch; 2) Tornado; 3) Winds of at least 58 miles per hour.
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Figure 4.60 illustrates thunderstorm hazard severity based on the annual average
number of days with a thunderstorm event. According to the map, the District’s
service area experiences an average of five thunderstorm days per year.
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Figure 4.60: Average Number of Days with Thunderstorms (NOAA)
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Santa Ana Winds
Santa Ana Winds are a regional wind hazard specific to southern California. Santa
Ana Winds are known to cause large amounts of damage and increase the spread
of wild and structural fires. Santa Ana Winds are generally defined as warm, dry
winds that blow from the east. The complex topography of Southern California
combined with various atmospheric conditions creates numerous scenarios that
may cause widespread or isolated Santa Ana events. Santa Ana Winds form when
high pressure builds over the desert (typically in the Great Basin) when temperatures
are relatively cool, and cold air begins to sink. As the air is forced downslope, it
compresses and warms at a rate of up to 29 degrees Fahrenheit per mile. The winds
pick up speed as they travel through valleys and canyons. lxxv The end result is hot,
dry, fast moving winds that blow through the region on their way to the coast.
Forecasters at the National Weather Service in Oxnard and San Diego usually place
speed minimums on these winds and reserve the use of "Santa Ana" for winds
greater than 25 knots (approximately 29 miles per hour).
Santa Ana Winds typically occur between October and February, with December
having the highest frequency of events. Wind speeds are typically north to east at
35 knots (40 miles per hour) with gusts to 50 knots (57 miles per hour). Stronger Santa
Ana Winds can have gusts greater than 60 knots (69 miles per hour) over
widespread areas and localized gusts greater than 100 knots (115 miles per hour).
Frequently, the strongest winds in the basin occur during the night and morning
hours due to the absence of a sea breeze, which can weaken Santa Ana Winds
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during the midday hours. lxxvi Because they are warm and dry in nature, Santa Ana
Winds are quick and effective at spreading wildfires. Figure 4.61 shows the typically
development and travel direction of Santa Ana Winds.
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Figure 4.61: Santa Ana Wind Formation
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Wind erosion occurs when winds erode, carry, and displace soil particles, transporting
them through the air. Soil erosion is a natural process that transports soil particles
through a transport mechanism, such as flowing water or wind. Therefore, the “dust” in
a dust storm is typically sandy or loamy soils and other particulate solids found in soil,
such as fertilizers and pesticides used in agriculture. Loose soil texture and steep slopes
primarily result in high potential for wind erosion. Wind erosion is most severe in arid
regions, where sandy or loamy sediments are unvegetated and exposed to severe
wind conditions. All types of wind events experienced within the service area can
contribute to wind erosion. Drought conditions and/or poor agricultural practices that
loosen topsoil can contribute to and/or exacerbate wind erosion.

In extreme cases, wind events can result in dust storms. Dust storms occur when
strong winds drive dust particles into the air. Strong dust storms, also called
Haboobs, are caused when strong winds flowing downward and outward pick up
fine particles of dirt and sand. This phenomenon can create an image of what
appears to be a huge wall of dust. Dust storms can severely reduce visibility, making
them a hazard for motorists and air traffic. lxxvii Buildings, fences, roads, crops, trees
and shrubs can all be damaged by abrasive blowing soil.
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▲ A dust devil in the Coachella Valley

Another form of dust storm, which also
causes wind erosion, are dust devils. Dust
devils are small, rotating columns of air
that pick up dust and debris. Dust devils
typically develop in dry regions under hot,
calm, clear conditions when intense
surface heating (such as that occurring on
an asphalt parking lot) quickly causes a
difference in vertical air temperatures. lxxviii
The hot air rises, creating a vertical column
of warm air. Displaced cooler air circulates
around the column of warm air, picking
up dust. Dust devils are not as strong as
tornadoes but can cause damage to
crops and property. The typical dust devil
is approximately 10 to 100 feet wide and
650 feet tall. Such occurrences are
common in the Coachella Valley.

It is assumed that the entire Coachella Valley Water District service area is uniformly
exposed to severe wind events.
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A wind erosion susceptibility map for the Coachella Valley was obtained from
Riverside County Planning,lxxix and is displayed in Figure 4.62 below. According to
the map, most of the District has very high, high, or moderate susceptibility to wind
erosion. This information was not available for Imperial County.
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Figure 4.62: Wind Erosion in the Coachella Valley (Riverside County)

D

R

The National Centers for Environmental Information (NCEI) Storm Events Database
reports wind event information by county and, when the information is available, by
city or region. Events specific to the District’s service area were not available;
therefore, events reported for the Coachella Valley or cities within the service area
were used as an indicator of previous occurrences in the District. One hundred and
sixty events occurred in the Coachella Valley between 1955 and 2018. In total,
these events resulted in no reported deaths, but 15 reported injuries. Reported
damages from these events totaled $5,301,260 (2018 dollars). Table 4.34 presents a
summary of wind events and their impacts. It should be noted that damages
presented represent all reported property damages in the area and are not
specific to the District’s assets. This information, does however, provide context for
the strength of events and potential impacts to CVWD. Information on notable
events are described below.
Table 4.34 Previous Wind Events in the Coachella Valley

Event Type
Dust Devil
Dust Storm
High Wind/Strong Wind
Thunderstorm Wind

Number of
Events
1
15
95
49

Deaths/Injuries
0/0
0/5
0/15
0/0

Damages (2018)
$5,796
$757,840
$3,859,201
$678,422
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April 2013 Dust Devil
A dust devil struck the Salton City RV Resort in Salton City California. The dust devil
combined with the already strong and gusty winds to produce damage at the RV
park. Awnings were down, some siding was ripped off and a water pipe was
broken. No injuries were reported. Reported damages from this event were $5,796
(2018 dollars).
April 1999 Dust Storm

March 2002 High Wind/Dust Storm

T

Prolonged and sustained winds between 30 and 40 miles per hour, with gusts to 54
miles per hour across the Apple, Yucca, and Coachella Valleys occurred over a
two day period. Blowing dust and sand caused visibilities near zero, forced road
closures, damaged automobile windshields, and raised air pollution readings to
exceptionally high levels. A roof was partially torn off a house in Palm Springs. Just to
the west, along Highway 111, a semi tractor-trailer was overturned. Damage was
reported at $315,631 (2018 dollars).
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High winds whipped up dust across the deserts, reducing visibility to zero along all
major highways. The winds also flipped over a Semi-tractor trailer in the Coachella
Valley and tore a roof off a Community College building. Reported damages were
$304,894 (2018 dollars).
September 2004 Thunderstorm
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Thunderstorm wind gusts toppled at least 138 trees at The Palms golf course in La
Quinta. One tree caused damage when it fell into a maintenance building. Other
area golf courses also reported downed trees. A building at Avenue 58 and
Madison Street had its roof tiles blown off which resulted in some minor water
damage to the interior. Nine utility poles were blown over and four transformers
were lost as a result of the winds. Reported damages were $151,259 (2018 dollars).
February 2007 High Wind Event

Downslope winds and mountain wave activity resulted in a widespread strong wind
event (isolated high wind) on the desert slopes of the mountains and eastward. A
high wind gust caused property damage to three homes in a Palm Springs
neighborhood. One homeowner had his roof ripped off while others reported
broken fences, damaged solar panels, and downed trees. Poor visibility due to
blowing dust caused several road closures in the Coachella Valley. Damage was
reported at $103,818 (2018 dollars).
February 2008 High Wind Event
Strong wind gusts downed power lines, toppled trees, and caused areas of thick
blowing dust. Homes and vehicles were damaged by falling trees and one small
airplane at Palm Springs International Airport was blown over. A weather spotter in
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the Coachella Valley estimated a wind gust in excess of 70 miles per hour. Damage
was reported at $503,969 (2018 dollars).
March 2009 High Wind/ Dust Storm
High winds resulted in an overturned car along Interstate 10 in Indio, as well as
numerous trees and power lines down. Approximately 13,400 customers were
without power. High winds were also observed at Thermal Regional Airport. About a
dozen flights into Palm Springs International Airport were diverted due to the winds.
Visibility of 0.25 miles due to blowing dust was observed at Thermal Regional Airport.
Reported damages were approximately $65, 239 (2018 dollars).
April 2009 High Wind Event
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There were numerous reports of damage throughout the Coachella Valley during
this wind event. Several power lines and traffic signals were downed, causing power
outages to approximately 1,900 customers. Many trees suffered broken limbs, and
about 40 trees were uprooted. Two tractor-trailers overturned on Interstate 10.
Damage to structures included roofs being torn off buildings and damaged
bleachers at the Palm Springs Stadium. Damage was reported at $130,477 (2018
dollars).
January 2012 High Wind Event
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Three major roadways through Palm Springs were closed due to zero visibility
caused by blowing dust and sand - Indian Avenue, Gene Autry Trail, and Vista
Chino. Reduced visibility from blowing sand is believed to have caused a crash
between a bus, a truck and a sedan on I-10 westbound near the Gene Autry Trail
exit, injuring four. Power poles were knocked down on Gene Autry Trail as well as
Palm Canyon Drive at Linden Way (also closed). Carports were knocked over by
winds, crushing cars, at an apartment complex at Highway 111 and Escoba.
Numerous power lines and approximately 400 trees were also damaged or knocked
down in the Palm Springs area. Bridges and wash crossings were closed at
Washington and Adams Streets due to blowing dust and sand reducing visibility.
Several private golf courses sustained damage. Damage from this event as
reported to be $716,431 (2018 dollars).
September 2013 Thunderstorm
Thunderstorm wind gusts downed nine power poles in Bermuda Dunes. Reported
damages were $115,927 (2018 dollars).
July 2015 Thunderstorm
A downburst/microburst was likely the cause of extensive wind damage in the
northeast side of Indian Wells in the Palm Desert Country Club area. Based on
damage, winds were estimated at 60 to 70 miles per hour. Multiple large trees and
power lines were downed, along with roofing material and other debris on the
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ground. Trees fell on an apartment on Elkhorn Trail and damaged the roof. A total
of 5,288 customers lost power due to downed lines. Reported damages were
$49,173 (2018 dollars).

Extent
The severity of wind events is measured in terms of wind speed. The greatest
sustained wind reported in the planning area was 88 knots, or 101 miles per hour,
during an August 1973 thunderstorm event. However, stronger winds are possible.
Extent can also be measured in terms of damage. The greatest amount of damage
reported from a single wind event was $716,400 (2018 dollars) in January 2017.
However, costlier events are possible.

Probability

T

Figure 4.60 shows the District as being in a region of the country experiencing
approximately five thunderstorm days annually. The service area also experiences
several Santa Ana Wind events each year. This is supported by NCEI data with 160
reported events over 63 years. However, it is likely NCEI data is not inclusive of all
events that have occurred in valley. Events that do not result in damage may go
unreported.

Impacts
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Considering the frequency of historic occurrences and the likelihood of unreported
or underreported events, a probability of highly likely (annually) was assigned to
the severe wind hazard.
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Severe wind has the potential to damage reservoirs, treatment plant facilities, wells,
and ponds. Structures can also be damaged including blown off shingles, siding,
awnings, and other features off buildings. Objects picked up by wind, including
palm fronds and litter, can be hurled through the air, damaging assets and
structures when contact is made. In some cases, structures may be blown off
foundations or infrastructure, such as reservoirs, may be blown of their base. In
addition, mobile or modular units (such as those installed for temporary uses) are
considered at a higher risk to severe wind. Severe winds can cause damage to
communications infrastructure, utility poles, and above ground power lines, resulting
in loss of power.
Dust particles in the air can create major health problems. Atmospheric dust causes
respiratory discomfort and may carry pathogens or chemicals that cause eye infections
and skin disorders in humans and animals. As the Salton Sea continues to shrink, and
newly exposed sediment dries, wind erosion and particles of soil in the air are expected
to increase. Besides contributing to health problems, excessive and fast-moving
particulate matter in the air can damage machinery and electronic equipment.
Washes and open stormwater channels can fill with sediment, impacting drainage and
water quality. In addition, wind erosion can be economically damaging for agriculture
when occurring on croplands, as the fertile topsoil is removed. lxxx Agriculture is a primary
driver of the Coachella Valley’s economy and impacts to the agriculture industry would
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likely have indirect impacts on the District, potentially through altered consumption of
water for irrigation.

Vulnerability Assessment
The entire District, including all current and future assets (infrastructure, buildings,
critical facilities, and population), is vulnerable to severe wind due to the
topography and movement of weather fronts through the area. Exposed (e.g.,
above-ground) assets are considered most at risk to severe winds.

Tornado
Description
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A tornado is a violent windstorm characterized by a twisting, funnel-shaped cloud
extending to the ground. Tornadoes are most often generated by thunderstorm
activity (but sometimes result from hurricanes and other tropical storms) when cool,
dry air intersects and overrides a layer of warm, moist air forcing the warm air to rise
rapidly. The damage caused by a tornado is a result of the high wind velocity and
wind-blown debris, also accompanied by lightning or large hail. According to the
National Weather Service, tornado wind speeds normally range from 40 miles per
hour to more than 300 miles per hour. The most violent tornadoes have rotating
winds of 250 miles per hour or more, are capable of causing extreme destruction,
and can turning normally harmless objects into deadly missiles.
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Each year, an average over 800 tornadoes are reported nationwide, resulting in an
average of 80 deaths and 1,500 injuries. According to the NOAA Storm Prediction
Center (SPC), the highest concentration of tornadoes in the U.S. has been in
Oklahoma, Texas, Kansas and Florida, respectively. While the Great Plains region of
the Central U.S. favors the development of the largest and most dangerous
tornadoes (earning the designation of “Tornado Alley”), counties in Florida and
Colorado experienced the greatest number of tornadoes of all the U.S. Figure 4.63
shows tornado activity in the U.S. based on the number of recorded tornadoes per
county from 1952 to 2010. lxxxi According to the map, Riverside County, where the
majority of the Coachella Valley Water District’s service area is located,
experienced 10 to 30 recorded tornadoes over the 58-year period.
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Figure 4.63: U.S. Tornado Occurrences by County
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Tornadoes are most likely to form in the late afternoon and early evening. Most
tornadoes are a few dozen yards wide and touchdown briefly, but even small shortlived tornadoes can inflict tremendous damage. Highly destructive tornadoes may
carve out a path over a mile wide and several miles long.
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The destruction caused by tornadoes ranges from light to inconceivable depending
on the intensity, size and duration of the storm. Typically, tornadoes cause the
greatest damage to structures of light construction, including residential dwellings
(particularly mobile homes). Tornadic magnitude is reported according to the Fujita
and Enhanced Fujita Scales. Tornado magnitudes prior to 2005 were determined
using the traditional version of the Fujita Scale, Table 4.35. The Enhanced Fujita
Scale, used after 2005 (Table 4.36), identifies six different categories of tornadoes,
EF0 through EF5. Tornado magnitudes that were determined in 2005 and later were
determined using the Enhanced Fujita Scale.
Table 4.35 The Fujita Scale (effective prior to 2005)

F-Scale
Number

Intensity

Wind
Speed

GALE TORNADO

40–72
MPH

MODERATE
TORNADO

73–112
MPH

Type of Damage Done
Some damage to chimneys; breaks branches
off trees; pushes over shallow-rooted trees;
damages to sign boards.
The lower limit is the beginning of hurricane
wind speed; peels surface off roofs; mobile
homes pushed off foundations or overturned;
moving autos pushed off the roads; attached
garages may be destroyed.
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F-Scale
Number

Wind
Speed

Intensity
SIGNIFICANT
TORNADO
SEVERE
TORNADO
DEVASTATING
TORNADO

Considerable damage. Roofs torn off frame
113–157 houses; mobile homes demolished; boxcars
MPH
pushed over; large trees snapped or uprooted;
light object missiles generated.
Roof and some walls torn off well-constructed
158–206
houses; trains overturned; most trees in forest
MPH
uprooted.
Well-constructed houses leveled; structures with
207–260
weak foundations blown off some distance;
MPH
cars thrown, and large missiles generated.
Strong frame houses lifted off foundations and
carried considerable distances to disintegrate;
261–318
automobile sized missiles fly through the air in
MPH
excess of 100 meters; trees debarked; steel reenforced concrete structures badly damaged.
These winds are very unlikely. The small area of
damage they might produce would probably
not be recognizable along with the mess
produced by F4 and F5 wind that would
surround the F6 winds. Missiles, such as cars and
319–379
refrigerators would do serious secondary
MPH
damage that could not be directly identified
as F6 damage. If this level is ever achieved,
evidence for it might only be found in some
manner of ground swirl pattern, for it may never
be identifiable through engineering studies.
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INCREDIBLE
TORNADO

Type of Damage Done

D

R

INCONCEIVABLE
TORNADO

Table 4.36 The Enhanced Fujita Scale (effective 2005 and later)

EF-Scale
Number

Intensity
Phrase

3 Second
Gust

GALE

65–85
MPH

MODERATE

86–110
MPH

Type of Damage Done
Some damage to chimneys; breaks branches off
trees; pushes over shallow-rooted trees; damages to
sign boards.
The lower limit is the beginning of hurricane wind
speed; peels surface off roofs; mobile homes pushed
off foundations or overturned; moving autos pushed
off the roads; attached garages may be destroyed.
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Intensity
Phrase

3 Second
Gust

SIGNIFICANT

111–135
MPH

SEVERE

136–165
MPH

DEVASTATING

166–200
MPH

INCREDIBLE

Over 200
MPH

Type of Damage Done
Considerable damage. Roofs torn off frame houses;
mobile homes demolished; boxcars pushed over;
large trees snapped or uprooted; light object missiles
generated.
Roof and some walls torn off well-constructed
houses; trains overturned; most trees in forest
uprooted.
Well-constructed houses leveled; structures with
weak foundations blown off some distance; cars
thrown, and large missiles generated.
Strong frame houses lifted off foundations and
carried considerable distances to disintegrate;
automobile sized missiles fly through the air in excess
of 100 meters; trees debarked; steel re-enforced
concrete structures badly damaged.

T

EF-Scale
Number

AF

Tornado damage may include crop and property damage, power outages,
environmental degradation, injury and death. Tornadoes are known to blow off
roofs, move cars and tractor trailers, and demolish homes. Typically, tornadoes
cause the greatest damage to structures of light construction, such as residential
homes.

R

In 1999, FEMA conducted an extensive damage survey of residential and nonresidential buildings in Oklahoma and Kansas following an outbreak of tornadoes
on May 3, 1999, which killed 49 people. The assessment found:

D

 The failure for many residential structures occurred where the framing wasn’t
secured to the foundation, or when nails were used as the primary
connectors between the roof structure and the walls. A home in Kansas, for
example, was lifted from its foundation. The addition of nuts to the foundation
anchor bolts (connected to the wood framing) may have been all that was
needed to prevent this.
 Roof geometry also played a significant role in a building’s performance.
 Failure of garage doors, commercial overhead doors, residential entry doors
or large windows caused a significant number of catastrophic building
failures.
 Manufactured homes on permanent foundations were found to perform
better than those that were not on solid foundation walls.
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Location
Tornadoes have the potential to strike anywhere. They are more common in open
spaces (such as the plains in Tornado Alley). Tornadoes are rarer in areas where
there are lots of hills or mountains. Therefore, the valley floor has a higher risk of
tornadoes than the surrounding mountainous areas. Once a touchdown occurs, it
may only affect a small area or travel for miles, leaving substantial destruction in its
path. Further, it is impossible to predict where and with what magnitude a tornado
will strike.

Previous Occurrences
The National Centers for Environmental Information (NCEI) Storm Events Database
reports tornado information by county and, when the information is available, by
city or by coordinate location. Of the 57 tornado events reported for Riverside,
Imperial, and San Diego Counties between 1950 and 2018, two tornadoes occurred
in the District’s service area, one of which was a tornado touchdown in 1985 that
resulted in no reported injuries, deaths, or damages.
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The other tornado event recorded in the District was an EF1 tornado that touched
down near Mecca in 2015 and resulted in almost $20 million (2018 dollars) in
damages. Damages specific to the Districts assets are not known. Detailed
information is presented in Table 4.37. The locations of these events are shown in
Figure 4.64.
In addition to the two events reported from NCEI, the planning team recalled a
2012 or 2013 tornado that damaged the Palm Desert Country Club Golf Course.

R

Table 4.37 NCEI Tornado Events inside the Coachella Valley Water District

Date

F0
EF1

D

09/18/1985
04/06/2015

Magnitude

Damages (2018 dollars)

None reported
$19,669,100
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F0
9/18/1985

D

R

AF

EF1
8/6/2015
$19.7M

T

Figure 4.64: Historic Tornadoes within the Coachella Valley Water District
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Extent
The greatest extent tornado to impact the District’s service area was EF1 on the
Enhanced Fujita Scale (86 to 110 miles per hour). However, more severe events are
possible. For example, the greatest extent tornado to impact Riverside, Imperial, or
San Diego Counties was an F3 on the Fujita Scale (158 to 206 miles per hour).

Probability

With three reported tornado events in 68 years, the Districts service area does not
regularly experience tornadoes (an approximate annual chance of 4 percent). It is
possible that other, unrecorded tornadoes have occurred. Therefore, a probability
of possible (1 percent to 10 percent annual chance) was assigned.

Impacts
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Tornadoes can occur without warning, and reaction time may be short. Injuries or
loss of life can result when people out in the open are in or near a tornado’s path;
exposed individuals can be picked by tornado winds or struck by debris. The District
has crews that work in the field (outdoors) that are vulnerable to tornadoes. People
inside structures that are impacted by tornadoes may suffer injuries or death if
trapped in a collapsed building or struck by flying or falling objects. The Centers for
Disease Control recommend that any person in the path of a tornado find shelter or
a tornado safe-room immediately. Sheltering in a basement or under a sturdy
object is recommended when a tornado safe-room is not an option. Head injuries
are a common cause of death from tornadoes; therefore, individuals should
attempt to protect their heads during tornado events.
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The District’s above-ground assets are most susceptible to impacts from tornadoes.
Buildings and exposed assets in the path of a tornado can suffer extensive damage
and/or complete destruction. Damages to certain exposed assets, such as
domestic water and sanitation infrastructure, can result in hazardous materials spills
and leaks. Substantial damages could cause loss of service to impacted areas.

Vulnerability Assessment

The entire District, inclusive of all current and future assets (infrastructure, buildings,
critical facilities, and population), are considered at-risk to tornado events.
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Wildfire
Description

A wildfire is any fire occurring in a wildland area (i.e. grassland, forest, brush land)
except for fire under prescription. 5 Wildfires are part of the natural management of
forest ecosystems but may also be caused by human factors.
Nationally, over 80 percent of forest fires are started by negligent human behavior
such as smoking in wooded areas or improperly extinguishing campfires. The
second most common cause for wildfire is lightning. Downed utility poles or power
lines are also a common cause of wildfires. In the planning area, brush fires caused
by dry vegetation and desert heat are common.
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There are three classes of wildland fires: surface fire, ground fire, and crown fire. A
surface fire is the most common of these three classes and burns along the floor of
a forest, moving slowly and killing or damaging trees. A ground fire (muck fire) is
usually started by lightning or human carelessness and burns on or below the forest
floor. Crown fires spread rapidly by wind and move quickly by jumping along the
tops of trees. Wildland fires are usually signaled by dense smoke that fills the area
for miles around. In the planning area, brush fires are known to jump from place to
place due to patches of vegetation and winds. The Santa Ana Winds (discussed
under “Extreme Winds”), are known to cause or spread wildfires.
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Wildfire probability depends on local weather conditions, outdoor activities such as
camping, debris burning, and construction, and the degree of public cooperation
with fire prevention measures. Drought conditions and other natural hazards (such
as tornadoes, severe winds, etc.) increase the probability of wildfires by producing
fuel in both urban and rural settings. Cyclical climate events, such as El Niño-La
Niña, can also have a dramatic effect on the risk of wildfires. Fewer fires are
typically seen during El Niño (when more rain is present) and larger, more frequent
fires are typical during La Nina events.
Many individual homes and cabins, subdivisions, resorts, recreational areas,
organizational camps, businesses and industries are located within high wildfire
hazard areas, and thus, the water infrastructure needed to serve them. This results in
the need to build infrastructure in wildfire hazard areas.
The high cost of responding to and recovering from wildfires can deplete state
resources and increase insurance rates. The economic impact of wildfires can also
be felt in the tourism industry if roads and tourist attractions are closed due to health
and safety concerns. The economy of the Coachella Valley relies heavily on
tourism, particularly from golf courses.

5 Prescription

burning, or “controlled burn,” undertaken by land management agencies is the process of igniting fires under selected
conditions, in accordance with strict parameters.
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Location
In order to best portray the potential for fire locations, the U.S. Agricultural
Department (USDA) Wildfire Hazard Potential (WHP) data was consulted. 6 The
objective of the WHP map is to “depict the relative potential for wildfire that would
be difficult to for suppression resources to contain.” lxxxii This data source integrates
several measures: lxxxiii

T

The WHP map builds upon spatial estimates of wildfire likelihood and intensity
generated in 2016 with the Large Fire Simulator (FSim) for the Fire Program
Analysis system (FPA), as well as spatial fuels and vegetation data from
LANDFIRE 2012 and point locations of fire occurrence from FPA (ca. 1992 2013). With these datasets as inputs, the USDA Forest Service produced an
index of WHP for all of the conterminous U.S. at a 270-meter resolution. The WHP
map is represented in two forms: 1) continuous integer values, and 2) five WHP
classes of very low, low, moderate, high, and very high. Areas mapped with
higher WHP values represent fuels with a higher probability of experiencing
torching, crowning, and other forms of extreme fire behavior under conducive
weather conditions, based primarily on 2012 landscape conditions.
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The data for Coachella Valley Water District can be seen in Figure 4.65. Much of the
District is categorized as a “non-burnable,” but areas ranging from “very low” to
“very high” potential for wildland fire exist within the District’s service area. The
District’s central valley location (e.g., the absence of steep slopes) make it less
susceptible to wildfires than the mountainous lands at the edges of the District. The
lands in the southwestern portion of the District, within these mountainous areas, are
at the highest risk to wildland fires.

Note: State level sources such as the California Fire Hazard Severity Zone (FHSZ) map data were investigated. Unfortunately,
areas that are under federal responsibility for firefighting (e.g., federal lands, tribal lands) were not included, which includes
significant portions of the district’s service area. However, lands included within the FHSZ analysis was categorized from “very
high” (the highest risk ranking) to not at risk.

6
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Figure 4.65: Wildfire Hazard Potential within the Coachella Valley Water District
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In addition, wildfire location may be determined by investigating areas where
development is near undeveloped areas. The area where urban development
meets vegetated, wildfire prone undeveloped lands is known as the Wildland Urban
Interface (WUI). There are several areas in the District where this interface exists,
mostly where the mountainous areas meet the developed areas on the valley. The
University of Wisconsin Spatial Analysis for Conservation and Sustainability (SILVIS)
Lab produces Wildland Urban Interface data for the nation. This data was used to
map WUI areas in the Coachella Valley Water District.
The SILVIS Lab defines the Wildland-Urban Interface as: lxxxiv
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WUI is composed of both interface and intermix communities. In both interface
and intermix communities, housing must meet or exceed a minimum density of
one structure per 40 acres (16 hectares). Intermix communities are places
where housing and vegetation intermingle. In intermix, wildland vegetation is
continuous, more than 50 percent vegetation, in areas with more than one
house per 16 hectares. Interface communities are areas with housing in the
vicinity of contiguous vegetation. Interface areas have more than one house
per 40 acres, have less than 50 percent vegetation, and are within 1.5 mi of an
area (made up of one or more contiguous Census blocks) over 1,325 acres
(500 hectares) that is more than 75 percent vegetated. The minimum size limit
ensures that areas surrounding small urban parks are not classified as interface
WUI.
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Figure 4.66 shows the WUI for the District.
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Figure 4.66: Wildland Urban Interface within the Coachella Valley Water District
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Previous Occurrences
Data for historic wildfires within the District was obtained from the USGS Wildland Fire
Information program. lxxxv This dataset includes fires in which any federal agency
contributed wildfire fighting resources and was derived from federal fire occurrence
reports. Figure 4.67 shows the historic fire locations by acreage within the District
from 1980 through 2016.
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During this time, there were a total of 306 wildfires within the District, resulting in a
total of 5,344 acres burned. As demonstrated by the figure below, the majority of
wildfires within the District have been under one acre. In general, most fires in the
area are smaller brush fires. However, several large fires have occurred within the
District, including the 1999 Shockey fire, which burned 3,885 acres and the 2003
Martinez Road fire, which resulted in 325 acres burned. Table 4.38 presents the
number of fires within the District according to size, and Table 4.39 lists details for fires
that burned 10 acres or more. Damage estimates for reported fires were not
available. The majority of fires, approximately 91percent, were reported as humancaused.
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Figure 4.67: USDA Wildfires within the Coachella Valley Water District (1980-2016)
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Table 4.38 USDA Wildfire Occurrences by Size in CVWD (1980-2016)

Size (acres)

Number of Fires

1 or less
1 - 10
10 - 100
100 -1,000
1,000 or greater

245
37
20
3
1

Percentage
80%
12%
7%
1%
0.3%

Table 4.39 USDA Wildfire Occurrences 10 Acres or Greater in CVWD
(1980-2016)

06/26/2003

D

10/14/2005

04/05/2007
05/20/2007

03/01/2008
08/08/2010
09/20/2010
08/08/2012
06/01/2015

Cause

Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human
Human

Acres Burned
15
29
15
10
96
25
20
20
15
10
35
150
200
3,885

T

Crestwood
Angel
-Willow
Preserve
Windy
66 Fire
Thermal
Laura
Polk
Martinez
Bombay
Local
Shockey
Martinez
Road
Jackson
Dillon Rd
Cabazon
Ave
66TH IC
TAC3
Triley
Pierce
Fillmore
Filmore Fire
Harrison Fire

R

06/25/1986
04/23/1989
08/11/1989
08/27/1989
05/19/1992
06/07/1995
08/31/1995
09/13/1995
10/13/1995
02/19/1997
08/13/1997
12/16/1998
02/15/1999
10/03/1999

Name

AF

Date

Human

325

Human

30

Human

16

Human

35

Human
Human
Human
Human
Human

41
25
20
10
80

In addition to data from the USDA, fire perimeter data was obtained from the
California Department of Forestry and Fire Protection Fire and Resource Assessment
program (FRAP) to indicate past fires and associated burn areas within the District.
This dataset includes fires from 1878 to 2017 that were greater than 10 acres.

Risk Assessment | 4-168

2019 Coachella Valley Water District Hazard Mitigation Plan

According to this dataset, there have been 15 fires greater than 10 acres to have
burned areas within the District, resulting in 162,935 acres burned, or an average of
10,862 acres per fire. Figure 4.68 shows the historic fire perimeters within or partially
within the District from 1878 through 2017. Table 4.40 provides details for these
events. As shown in the figure, most of the larger fires to have impacted the District
were only partially within its boundary.
Table 4.40 USDA Wildfire Occurrences 10 Acres or Greater in CVWD
(1980-2016)
Unknown
Unknown
Unknown
Miscellaneous
Lightning
Unknown
Vehicle
Lightning
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Acres Burned
7,482
132
41,756
20,971
19,422
85
57
11
72
58,790
12,728
12
428
768
221

T

Lavida
Lucia
Dry Falls
Cabanzo
Palm
Polk
Theodore
Martinez
----Cherry
-Lincoln

Cause

R

06/30/1973
03/18/1977
08/26/1980
06/27/1985
07/01/1994
05/10/2007
07/04/2011
08/13/2012
--------

Name

AF

Date

D

It should be noted that differences in historical wildfire occurrences from the USDA
dataset and the Cal Fire FRAP dataset likely result from differences in reporting, as
well as differences in response areas.
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Figure 4.68: Cal Fire FRAP Wildfires within CVWD (1980-2016)
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Extent
Wildfire extent can be determined by size, such as area burned, or by the number
of wildfires occurring in a given year. Smaller brush fires are common within the
Coachella Valley Water District. According to USDA wildfire data, the largest
recorded fire was the 1999 Shockey fire, which burned 3,885 acres. According to
Cal Fire FRAP data, the largest recorded fire was an unnamed, undated fire that
burned 58,790 acres; however, the vast majority of this fire occurred outside of the
District’s boundary. The highest number of reported fires in a year that directly
impacted the District’s service area was 22 fires in 2002, according to USDA wildfire
data. Larger fires are possible; years with a greater number of reported fires are also
possible. As climate change results in more intense, prolonged drought periods, it is
expected that more intense wildfires than those experienced in the past will occur.

Probability

Impacts
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Wildfire events will be an ongoing occurrence in the District. The likelihood of
wildfires increases during drought cycles and abnormally dry conditions. With
drought conditions projected to become more intense and more frequent as the
climate changes, it is expected that wildfire occurrences will increase as well. Dry,
windy conditions with an accumulation of vegetative fuel (such as weeds) could
create conditions for a large fire that spreads quickly. Santa Ana Winds are
strongest in September and October, which results in an increased risk for large fires.
Fire data from the USDA indicated 306 fires within the District’s service area between
1980 and 2016. This results in approximately eight to nine fires per year. Most of
these are small brush fire less than one acre is size. However, large fires, such as
those greater than 100 acres, occur far less frequently within the service area.
Therefore, a probability of likely (greater than 90 percent annual probability) was
assigned.

D

Wildfire events have to potential to cause a variety of impacts to the District and its
assets. Wildfires could directly damage above-ground assets that are burned or
melted by fires. In addition, wildfires have the potential to cause damage to
underground pipes in domestic water systems, as demonstrated in Santa Rosa,
where heat from a wildfire melted underground pipes, causing benzene to leech
into the water supply. Wildfires may also impede access to assets that need
maintenance or repair or pose life safety threats to employees. The District may also
need to supply water for fighting fires, which could impact available supply.
Wildfires also have the potential to result in indirect, or cascading, hazards to the
District. Wildfires can cause power outages if utility lines are damaged, and burned
areas are much more susceptible to landslides, as demonstrated by the 2018
mudflows in Montecito, CA. Further, large wildfires may have devasting impacts to
the valley’s agricultural and/or tourism industries, which would have widespread
economic impacts throughout the area.
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Vulnerability Assessment
The entire District, inclusive of all current and future assets (infrastructure, buildings,
critical facilities, and population), are considered at-risk to wildfire events. All current
and future above-ground assets, drinking water systems, and populations (e.g.,
employees) are considered to be most at-risk to wildfire.
Of note, certain locations are more vulnerable to wildfires than others. Areas in the
WUI (interface and intermix areas) are considered at a higher risk to wildfires. To
assess wildfire risk, a GIS-based analysis was used to estimate exposure to wildfire events
using Silvis lab’s WUI data in combination with asset location and replacement values
obtained from the District. Table 4.41 summarizes the number of assets at risk within
these areas.
Table 4.41 Summary of Assets Exposed in WUI (interface and Intermix) Areas

Percentage

102
35
1
34
32
17
17
N/A
N/A
0
14

45%
63%
50%
54%
30%
11%
61%
--0%
93%

1

100%

12
1
2
1
1
0

92%
100%
29%
25%
100%
0%

0

0%

0
0
0

0%
0%
0%
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Domestic Water
Booster Stations
Recharge Facilities
Reservoirs
Wells
Sanitation
Lift Stations
Force Mains
Sewer Outfalls
Water Reclamation Plants
Stormwater
Coachella Valley Stormwater
Channel
Stormwater Systems
Whitewater River
Irrigation
Wasteways
Coachella Canal
Imperial Dam
All American Canal Desilting
Basin
Administrative Campus
Coachella Facility
Palm Desert Facility

Number at Risk

T

Asset Type
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Domestic Water
There are 102 domestic water critical assets in WUI areas, including 35 booster
stations, 24 reservoirs, 32 wells, and one recharge facility (the Levy/Dike No. 4
Recharge Facility). Figure 4.69 shows the domestic water assets within these areas,
and Table 4.42 details on the potentially at-risk assets. In all, $247.9 million is
potentially at risk in WUI hazard areas.
Table 4.42 Domestic Water Asset Dollar Exposure to Wildfire Risk (WUI Areas)

$77,544,000
$304,000
$400,000
$400,000
$400,000
$480,000
$480,000
$560,000
$800,000
$800,000
$1,080,000
$1,200,000
$1,200,000
$1,360,000
$1,360,000
$1,440,000
$1,480,000
$1,480,000
$1,600,000
$1,800,000
$1,920,000
$2,200,000
$2,240,000
$2,400,000
$2,400,000
$2,480,000
$3,400,000
$3,520,000
$3,840,000
$3,840,000
$4,000,000
$4,160,000
$4,480,000
$5,000,000
$6,400,000
$6,640,000
$25,594,108
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Booster Stations
3601
05514 South
6502
6504
5602
7102
5501
05514 North
5519
5503
06620 West
6650
05657 (Future)
6601
4701
5513
5611
5691
5504
5644
5604
5502
5509
5621
05643 S.
4628
3501
5610
05643 N.
5642
5617
6711
06620 East
5692
5609
Recharge Facility

Value
(2018 dollars)

T

Asset
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$25,594,108
$71,120,000
$250,000
$2,500,000
$1,000,000
$1,700,000
$1,500,000
$20,000
$100,000
$100,000
$100,000
$500,000
$500,000
$2,500,000
$3,500,000
$2,000,000
$2,500,000
$2,500,000
$1,000,000
$1,000,000
$900,000
$500,000
$2,500,000
$3,500,000
$2,500,000
$2,500,000
$1,000,000
$4,000,000
$10,000,000
$1,300,000
$900,000
$1,500,000
$5,000,000
$10,000,000
$250,000
$1,500,000
$73,600,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
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Levy/Dike No. 4
Reservoirs
3501-1
3501-2
3601-1
3601-2
4603
4701-1
4701-2
4711-1
4711-2
5501
5503
5504-1
5504-2
5505
5509-1
5509-2
5510-1
5510-2
5513
5514
5617-1
5617-2
5643-1
5643-2
5644
5648
5690
6501
6502
6603
6630-1
6630-2
6632-1
6632-2
Wells
3408-1
3405-1
3410-1
3409-2
4520-2
4527-1
4519-1
4504-1

Value
(2018 dollars)

T

Asset
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$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
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4630-1
4631-2
4628-2
4629-1
4722-1
4721-1
4720-1
5673-1
5624-1
5623-1
5603-2
5625-2
5662-1
5720-1
5721-1
5719-1
6701-1
6726-1
6728-1
6729-1
6807-1
7803-1
6725-1
5657-2

Value
(2018 dollars)

T

Asset
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Figure 4.69: Domestic Water Asset Exposure to Wildfire Risk (WUI Areas)
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Sanitation
There are 17 sanitation assets in WUI areas, all of which are lift stations. Value data
for these assets has been provided. Figure 4.70 shows these and Table 4.43 details
these assets and their values. In all, $23 million is potentially at risk within flood
hazard areas.
Table 4.43 Sanitation Asset Dollar Exposure to Wildfire Risk (WUI Areas)

Asset

$23,071,431
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
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Lift Stations
060708-1-LS55-10WW
060722-1-LS55-18WW
060722-3-LS55-15WW
060822-1-LS55-14WW
050502-4-LS80-06WW
050613-3-LS80-01WW
050623-1-LS80-13WW
050627-2-LS80-09WW
050730-2-LS80-05WW
050601-4-LS81-01WW
050601-4-LS81-01WWB
050708-2-LS81-04WW
050719-3-LS80-04WW
060721-4-LS55-13WW
060734-4-LS55-20WW
050709-4-LS81-07WW
070802-1-LS55-26WW

Value
(2018 dollars)
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Figure 4.70: Sanitation Asset Exposure to Wildfire Risk (WUI Areas)
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Stormwater
There are 14 stormwater critical assets in WUI areas, which includes 12 of the 13
stormwater systems identified by the District. Value data for these assets has been
provided. Table 4.44 details the critical stormwater assets potentially at risk and their
values. In all, almost $377 million is potentially at risk within flood hazard areas. These
assets are shown in Figure 4.71.
Table 4.44 Stormwater Asset Dollar Exposure to Wildfire Risk (WUI Areas)

Asset

$224,169,382
$11,333,971
$4,017,758
$8,073,461
$1,409,176
$36,407,616
$4,589,183
$49,058,709
$14,919,945
$37,607,106
$1,203,851
$25,594,108
$29,954,498
$113,377,668
$39,345,510
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Stormwater Systems
Sky Mountain Flood Control Channel Rancho Mirage
Peterson Channel Rancho Mirage
Villas Channel Rancho Mirage
Thunderbird Channel Rancho Mirage
West Magnesia Stormwater Channel Rancho Mirage
East Magnesia Stormwater Channel Rancho Mirage
Palm Valley Stormwater Channel
Deep Canyon Stormwater System
La Quinta Stormwater System
Dike No. 2
Dike No. 4
Portola Avenue Storm Drain
Coachella Valley Stormwater Channel
Whitewater River

Value
(2018 dollars)

Risk Assessment | 4-179

2019 Coachella Valley Water District Hazard Mitigation Plan

D

R

AF

T

Figure 4.71: Stormwater Asset Exposure to Wildfire Risk (WUI Areas)
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Irrigation
There are two irrigation critical assets in WUI areas, including the Coachella Canal,
and one of the four wasteways associated with the Coachella Canal. 7 Value data
for these assets has been provided, and is presented in Table 4.45. In all, over $670
million is potentially at risk within flood hazard areas. These assets are shown in Figure
4.72.
Table 4.45 Irrigation Asset Dollar Exposure to Wildfire Risk (WUI Areas)

Value
(2018 dollars)

Asset

$587,058,037
$513,398,650
$73,659,387
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Irrigation Assets
Coachella Canal
Wasteway System

7

The Coachella Canal wasteways are considered to be one system. Therefore, the value presented in the
replacement value for all four wasteways.
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Figure 4.72: Irrigation Asset Exposure to Wildfire Risk (WUI Areas)

Administrative Campuses
Neither of CVWD’s two campuses are located in WUI hazard areas.
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Energy Shortage/Power Failure
Description
An adequate supply of energy is critical for CVWD to maintain its daily processes
and functions. Power failures occur when the reliable, uninterrupted supply of
energy to all or part of District is disrupted, causing detriment to the District’s ability
to provide service. There are several types of power failures that may impact the
District, including:

T

 Physical damage to energy production or distribution facilities, caused by
natural disasters (e.g., severe winds, floods, wildfires, earthquakes) or humanrelated causes (sabotage, vandalism, accidents, equipment failure). This is
the most frequent type of energy emergency, typically caused by weatherrelated events or equipment failure. Generally, these types of disruptions are
short-term in nature, and can impact anywhere from a few dozen to
hundreds of thousands of consumers.
 A sudden surge in demand, caused by extreme temperatures or other events
that results in demand exceeding what can be provided, resulting in a
shortage (blackout or brownout).

Location

R

AF

A distinction should be made between routine power outages and catastrophic
energy emergencies. During a routine outage, the loss of power is isolated to a
small area and power is restored within minutes or hours. Most routine power
outages are caused by physical damage to production or distribution facilities, as
described above. In most cases, routine power outages have a minimal impact.
However, substantial impacts can occur when critical facilities or equipment are
impacted by routine outages and do not have a suitable back-up power source.

D

The entire District is considered to be uniformly exposed to power failure/energy
shortages.

Previous Occurrences

The planning team was consulted for historic power outage occurrences.
According to the planning team, while power outages have occurred in the area in
the past, the District and its ability to function has not been impacted. Historic
power failure events were also gleaned from the 2018 Riverside County Hazard
Mitigation Plan Update, which reported nine power outage events that were likely
to have impacted the District’s service area. These events provide context for the
type of events that may impact the District:

 October 28, 1993: Several fires resulted in power outages in areas throughout
Riverside County.
 October 16, 1999: The Hector Mine Earthquake resulted in power disruptions
throughout the area.
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 July 3, 2001: Several thousand customers lost power throughout the eastern
Coachella Valley.
 February 9, 2002: High winds and wildfires resulted in power outages
throughout areas of Riverside County.
 January 14, 2003: Severe winds resulted in downed power lines, with 936,570
customers impacted in Riverside County.
 September 8, 2011: Cascading outages led to 2.7 million customers losing
power, some as long as 12 hours. While Riverside County’s Imperial Irrigation
District was directly affected, members of the CVWD planning team noted
that the District did not lose power during this event.
 April 30, 2014: A cut fiber ring led to communication failure for 261 residents.
Power outages for 10,500 residents occurred due to severe wind.
 March 11, 2016: A micro-burst caused down powerlines and power outages,
affecting 3,000 people.
 April 29, 2016: An outage led to 20,020 Southern California Edison customers
losing power in Riverside County.

T

Extent

Probability

R

AF

Without detailed records of major outages directly impacting the District, the
severity of power outages, such as days without power, service disruptions, or
geographic extent is difficult to determine. Most CVWD assets have backup power
sources that would sustain operations for a few weeks (assuming an adequate fuel
supply). In extreme cases, the power grid and associated infrastructure could be
compromised, perhaps due to a major earthquake event. This could result in
multiple days or weeks without power. While prolonged disruptions are possible,
historic events in the area have been limited to isolated, short-term outages caused
by severe weather.

D

With no previous power outages reported by the CVWD planning team, and only
nine outages gleaned from the 2018 Riverside County Hazard Mitigation Plan
Update in the last 15 years, power outages are not a regular occurrence in the
District (an approximate annual chance of 60 percent). Prolonged, devasting
power outages or energy shortages that surpasses the ability of back-up power
supplies to keep the District’s critical facilities running are far less likely. Considering
past events for Riverside County, the probability assigned to this hazard is possible (1
to 10 percent annual chance).

Impacts
A power outage has the potential to disrupt services provided by the District. CVWD
relies on an adequate energy source to power many of its assets, including booster
stations, lift stations, reclamation plants, water treatment plants, and any other asset
that requires an electrical component. The District has back-up power supplies
located on many of its critical assets to minimize the impacts of power outages.
However, long term outages may exceed fuel required to power back-up
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generators. This could compromise nearly all of CVWD services including domestic
water delivery, collections and water treatment, and irrigation. Administrative
buildings also require an energy source and disruptions could compromise
operations, billing, and communications. A loss of power resulting in the inability of
the District to provide essential services could have direct impacts to the District in
terms of revenue loss and reputational impacts, in addition to far-reaching
community impacts.

Vulnerability Assessment
The entire District, inclusive of all current and future assets (infrastructure, buildings,
critical facilities, and population), are considered at-risk to energy shortages/power
outages.

Hazardous Materials Releases
Description
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Hazardous materials (HAZMAT) can be found in many forms and quantities that can
potentially cause death; serious injury; long-lasting health effects; and damage to
buildings, homes, and other property in varying degrees. Such materials are
routinely used and stored in many homes and businesses and are also shipped daily
on the nation’s highways, railroads, waterways, and pipelines. This subsection on
the hazardous material hazard is intended to provide a general overview of the
hazard, and the threshold for identifying fixed and mobile sources of hazardous
materials is limited to general information on rail, highway, and local- and EPAidentified fixed HAZMAT sites determined to be of greatest significance as
appropriate for the purposes of this plan.

D

Hazardous material releases can apply to fixed facilities as well as mobile,
transportation-related accidents in the air, by rail, on the nation’s highways, and on
the water. Approximately 6,774 HAZMAT events occur each year, 5,517 of which
are highway incidents, 991 are railroad incidents, and 266 are due to other
causes. lxxxvi In essence, HAZMAT incidents consist of solid, liquid, and/or gaseous
contaminants that are released from fixed or mobile containers, whether by
accident or by design as with an intentional terrorist attack. A HAZMAT incident
can last hours to days, while some chemicals can be corrosive or otherwise
damaging over longer periods of time. In addition to the primary release,
explosions and/or fires can result from a release, and contaminants can be
extended beyond the initial area by persons, vehicles, water, wind, and possibly
wildlife as well.
HAZMAT releases can also occur as a result of or in tandem with natural hazard
events, such as floods, tornadoes, and earthquakes. In the case of Hurricane Floyd
in September 1999, communities along the Eastern U.S. were faced with flooded
junkyards, disturbed cemeteries, deceased livestock, floating propane tanks,
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uncontrolled fertilizer spills, and a variety of other environmental pollutants that
caused widespread toxological concern.
Hazardous material incidents can include the spilling, leaking, pumping, pouring,
emitting, emptying, discharging, injecting, escaping, leaching, dumping, or
disposing into the environment of a hazardous material, but exclude: (1) any
release which results in exposure to poisons solely within the workplace with respect
to claims which such persons may assert against the employer of such persons; (2)
emissions from the engine exhaust of a motor vehicle, rolling stock, aircraft, vessel or
pipeline pumping station engine; (3) release of source, byproduct, or special
nuclear material from a nuclear incident; and (4) the normal application of fertilizer.
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The California State legislature regulates the use and transport of identified
hazardous materials. Chapter 6.95 of the Health and Safety Code requires all
businesses using identified hazardous materials to inform local government
agencies of the types and quantities of materials stored on site. This disclosure
enables emergency response agencies to respond appropriately to accidents
involving hazardous substances. Chapter 6.95 of the California Health and Safety
Code, and Title 19 of the California Code of Regulation, describes requirements for
disclosure, business emergency plans, and community right to know programs.
According to these state requirements, a business that uses or handles hazardous
materials in amounts equal to or greater than 55 gallons, 500 pounds, or 200 cubic
feet at any one time must prepare a business emergency plan and chemical
inventory. The inventory must be updated each year and the business plan every
two years. The chapter also has incorporated certain requirements from the Federal
Superfund Amendments and Reauthorization Act (SARA) Title III for chemicals
designated as acutely hazardous. lxxxvii

D

At the federal level, the 1986 SARA Title III and the Emergency Planning and
Community Right to Know Act (EPCRA) helps communities with emergency
planning and requires industries to report storage, use, and releases of federally
identified hazardous materials to governments of all levels. Through this regulation,
the Environmental Protection Agency provides public information on hazardous
materials. lxxxviii

Pipeline Releases
Petroleum and natural gas pipelines pose a real threat in many communities
including the CVWD service area. Pipelines are used to transport petroleum and
natural gas products and are often used as an alternative to road and rail
transportation. Products typically transported in pipelines include crude oil, fuel oil,
propane or butane (often referred to as liquified petroleum gas, or LPG), and
gasoline. Pipelines are used to transport products from wells and production
facilities to storage facilities and local distribution systems. The network of pipelines
spans the entire country. Petroleum and natural gas pipeline accidents occur when
pipelines leak, rupture, or fracture, potentially causing fires, explosions, spills, or the
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release of poisonous gases resulting in property damages, injuries, and loss of life.
For example, the danger of hydrogen sulfide (H2S) release can occur where the
gas or oil has a high sulfur content. Hydrogen sulfide is not only an extremely
poisonous gas but is also explosive when mixed with air at temperatures of 500
degrees Fahrenheit or above. Many structures are located right next to pipelines
and thus may be at risk. Petroleum and natural gas pipeline accidents are on the
rise, due to the aging of the underground infrastructure (much of which was laid
over 50 years ago) and an increase in construction excavation. According to the
U.S. DOT Pipeline and Hazardous Materials Safety Administration (PHSMA), 11,461
pipeline accidents occurred in the U.S. between 1997 and 2016, resulting in 324
deaths, 1,333 injuries, and over $7 trillion in costs. lxxxix Pipelines can also cross through
rivers, streams, and wetlands, thus posing the possibility of extensive environmental
damage in the event of a major failure.
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Increased pipeline safety regulations again came to the forefront in 2000, after
deadly pipeline explosions occurred in Bellingham, Washington in June 1999
(resulting in three deaths) and Carlsbad, New Mexico in August 2000 (resulting in 11
deaths). In 2004, the Pipeline and Hazardous Materials Safety Administration
(PHMSA) was signed into law. The purpose of the Act was to provide a more
focused research organization and establish a separate operating administration
for pipeline safety and hazardous materials transportation safety operations. The
Pipeline Safety Improvement Act of 2002 mandated significant changes and new
requirements in the way that the natural gas industry ensures the safety and
integrity of its pipelines. The law applies to natural gas transmission pipeline
companies. The law places requirements on each pipeline operator to prepare and
implement an “integrity management program” that, among other things, requires
operators to identify so-called “high consequence areas” (HCA) on their systems,
conduct a risk analysis of these areas, perform baseline integrity assessments of
each pipeline segment, and inspect the entire pipeline system. Companies were
required to identify all HCAs and submit specific integrity management programs to
the Office of Pipeline Safety (OPS), the Research and Special Projects
Administration, and the U.S. Department of Transportation. All pipeline segments
within HCAs were to be inspected and remediation plans completed by December
17, 2008, while non-HCA segments must be inspected by 2012. All segments must be
re-inspected on a 7-year cycle, with certain exceptions. xc

Location

One facet of the EPCRA program is to collection information from industrial facilities
on the releases and transfers of certain toxic agents. This information is then
reported in the Toxic Release Inventory (TRI). Toxic Release Inventory sites indicate
where such activity is occurring. There are three TRI sites located within the District,
including the Thousand Palms Plant 26, the Armtec Defense Products Company,
and the CalPortland Company Vista Chino Plant. Toxic Release Inventory sites are
shown in Figure 4.73.
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Figure 4.73: Toxic Release Inventory Sites
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In addition to fixed sites, corridors along major roads, highways, and railroads within or
adjacent to the District are at an elevated risk for HAZMAT incidents due to the
transport of hazardous materials. These corridors in Interstate 10, Highway 86, Highway
111, and Highway 74, as well as freight railroads. These areas are analyzed further in this
hazard’s Vulnerability Assessment.

Pipeline Releases
Areas at or near pipelines are most vulnerable to petroleum and natural gas pipeline
accidents. The U.S. DOT’s National Pipeline Mapping System maps hazardous liquid and
gas transmission pipelines, along with previous accidents or incidents. As shown in Figure
4.74, a hazardous liquid pipeline runs through the District, and a gas transmission
pipeline exists in the northeast portion of the District, north of Indio and south of Sky
Valley.
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Figure 4.74: Pipeline Locations and Incidents in the Coachella Valley Water District xci
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Previous Occurrences
The EPA provides facilities reports for TRI sites. According to reports, there have been
chemical releases from all TRI sites in the District. Damages, deaths, and injuries are
not reported in EPA facility reports. No known impacts (e.g., damages) to the
District’s assets were reported by the planning team from these sites. Table 4.46
presents releases from each TRI site by year.
Table 4.46 EPA-Reported Chemical Releases (lbs) from TRI Sites xcii
Chemical

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

Armtec Defense Products Co
Ethylbenzene

1,241

1,028

696

644

930

750

776

847

678

303

Methanol

--

--

--

--

--

--

--

--

50

35

N-Hexane

2,233

943

931

727

110

93

60

79

100

84

Xylene

3,761

3,013

2,484

2,284

--

Thousand Palm Plant 26

Lead
Compounds

--

0.00096 0.0005 0.00121

--

4.84

3.51

3.13

2.63

1,048

--

--

--

--

--

3.53

3.4

3.05

3.25

0.19

AF

Lead
Compounds
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CalPortland Co Vista Chino Plant

3,248 2,619 2,704 2,780 2,375

R

The U.S. DOT Pipeline and Hazardous Materials Safety Administration (PHMSA) lists
historical occurrences throughout the nation. A “serious incident” (in bold in the table
below) is a hazardous materials incident that involves:

D

 a fatality or major injury caused by the release of a hazardous material,
 the evacuation of 25 or more persons as a result of release of a hazardous
material or exposure to fire,
 a release or exposure to fire which results in the closure of a major
transportation artery,
 the alteration of an aircraft flight plan or operation,
 the release of radioactive materials from Type B packaging,
 the release of over 11.9 gallons or 88.2 pounds of a severe marine pollutant, or
 the release of a bulk quantity (over 199 gallons or 882 pounds) of a hazardous
material.
However, prior to 2002, a hazardous materials “serious incident” was defined as
follows:

 a fatality or major injury due to a hazardous material,
 closure of a major transportation artery or facility or evacuation of six or more
persons due to the presence of hazardous material, or
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 a vehicle accident or derailment resulting in the release of a hazardous
material.
Table 4.47 presents detailed information on historic hazardous materials releases
reported in the Coachella Valley, as district-specific incidents are not available.
Since 1977, 57 hazardous materials releases have occurred in the valley, including
51 highway incidents, four air incidents, and two rail incidents. These incidents did
not result in any injuries or fatalities but did result in a total of $689,927 (2018 dollars)
in damages. Seven incidents are considered “serious incidents” as defined by
PHSMA; these incidents are highlighted in yellow in the table below. It is unknown if
any of these incidents has direct images on the District or its assets.
Table 4.47 PHSMA-Reported Hazardous Materials Releases

Quantity
Released
(LGA or SLB)

Damages
(2018
dollars)

I-1977040043

03/06/1977

3,800

--

Highway

I-1978070921

03/30/1978

3,406

--

Highway

I-1979061785

05/26/1979

1,000

--

Highway

I-1985030234

03/10/1985

100

--

Highway

I-1986090561

08/24/1986

5

--

Highway

I-1987070529

07/05/1987

14

--

Highway

I-1988070405

07/03/1988

450

--

Highway

I-1989040237

03/13/1989

0.12

--

Highway

R

Mode of
Transportation

T

Date

AF

Report Number

07/24/1991

5

$430

Highway

I-1992090757

09/01/1992

1

$417

Highway

I-1992100258

09/17/1992

0.125

--

Highway

I-1993081056

07/29/1993

0.25

--

Air

I-1994100285

08/31/1994

1,000

$348,577

Highway

I-1994100729

09/16/1994

10

$1,940

Highway

I-1997031242

03/12/1997

0.4375

$0

I-1997110005

10/4/1997

2

$3,829

Highway

I-1998070364

04/21/1998

1.5

$5,732

Highway

I-1999040799

01/12/1999

40

$10,591

Rail

I-1999091967

09/14/1999

179

$6,257

Highway

I-2000100299

09/14/2000

1

$85

Highway

I-2002011769

10/24/2001

100

--

Highway

I-2002021103

01/18/2002

0.125

$842

Highway

D

I-1991080050

Air
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Quantity
Released
(LGA or SLB)

Damages
(2018
dollars)

I-2002050459

04/19/2002

2

--

Highway

I-2002060007

04/23/2002

20

$4,737

Highway

I-2002080251

7/29/2002

2

--

Highway

I-2003050866

005/14/2003

0.6604

--

Highway

I-2003071526

07/14/2003

160

$779

Highway

I-2003081081

08/11/2003

20

--

Highway

I-2004030179

02/06/2004

0.0156

--

Highway

I-2004051328

05/03/2004

30

$42,640

Highway

I-2006010331

12/08/2005

0.0078

--

Highway

I-2006020634

01/18/2006

0.2642

--

Highway

I-2007020475

11/29/2006

0.5

--

Highway

I-2007040157

02/07/2007

0.25

--

Highway

I-2007040294

03/14/2007

3

--

Highway

I-2007100137

08/10/2007

0.0234

--

Highway

I-2008040045

02/29/2008

1

--

Highway

I-2008050632

03/03/2008

8,000; 35,200

$189,809

X-2009030244

03/09/2009

0.2642

--

Highway

X-2009040235

04/1/2009

0.125

--

Highway

X-2009120149

11/27/2009

1

--

Highway

X-2010020100

02/03/2010

1

--

Highway

R
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Mode of
Transportation

T

Date

AF

Report Number

Rail

X-2010060354

06/17/2010

0.0625

--

Highway

E-2011040416

03/29/2011

8

$33,822

Highway

X-2012020155

01/24/2012

0.0078

--

Highway

X-2012110026

10/04/2012

1

--

Highway

E-2013020183

02/11/2013

0.0011

--

Air

E-2013020457

02/25/2013

0.00001

--

Air

I-2014100377

09/25/2014

0.25

--

Highway

X-2014120003

11/01/2014

0.1

--

Highway

X-2015020148

01/19/2015

0.003

--

Highway

X-2015050333

04/29/2015

0.0003

--

Highway

E-2015100737

10/16/2015

1

$3,278

Highway

X-2016030073

02/04/2016

1

$1,591

Highway
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Report Number

Date

Quantity
Released
(LGA or SLB)

Damages
(2018
dollars)

X-2017010249

Mode of
Transportation

12/29/2016

0.0156

--

Highway

E-2018010044

12/28/2017

50

--

Highway

E-2018060371

06/12/2018

4.1

--

Highway

Descriptions for incidents considered serious by PHMSA are included below, when
available.

T

August 31, 1994 Highway Release
A tanker rolled on Highway 62 near Desert Hot Springs. One thousand liquid gallons
of Furon, a combustible liquid, was released into the surrounding desert area. Cal
West Environmental and Riverside County HAZMAT responded to the spill. Damages
were estimated at $348,577 (2018 dollars).

AF

September 14, 1999 Highway Release
One hundred and seventy-nine liquid gallons of a paint-related material (paint
thinner, dryer, remover) was released from a hazardous waste truck as it traveled
down Highway 111 near Indio. Damages were estimated at $6,257 (2018 dollars).

R

March 3, 2008 Train Derailment
A train moving through Mecca derailed, including 25 cars carrying hazardous
materials. Approximately 8,000 liquid gallons of phosphoric acid and 35,200 liquid
gallons of hydrochloric acid were released. Damages were estimated at $189,809
(2018 dollars).

Extent

D

Pipeline Releases
According to PHMSA’s National Pipeline Mapping System, there have been no
reported pipeline accidents or incidents within the District’s service area.
The extent of hazardous materials releases can be measured in terms of product
released. Hazardous materials releases can also be measured in terms of deaths,
injuries, or property damage. According to PHSMA data, the largest hazardous
materials release in the Coachella Valley was 35,200 liquid gallons of hydrochloric
acid releases during a train derailment in 2008. Using the same data, the most
damaging event was in 1994, when a rolled tanker truck caused 1,000 liquid gallons
of combustible liquid to spill, causing $348,577 (2018 dollars) in damages. Larger,
and more costly releases are possible in the planning area.

Probability
Probability is difficult to determine without a report of incidents that have
specifically impacted the District and its assets, but probability can be gleaned from
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occurrences reported for the area. With 57 mobile releases recorded in over 41
years, the Coachella Valley has experienced more than one PHSMA-reported
HAZMAT incident per year since 1997. In addition, there are TRI sites within the
service area that release chemicals each year. However, it should be considered
that the majority of these events do not impact the District or its assets; none of the
reported events had known impacts to CVWD. Further, most events are generally
cleaned up and remediated quickly. Therefore, a probability of likely (10 to 90
percent annual chance) was assigned to this hazard, to include fixed-site, mobile,
and pipeline hazardous materials releases.

Impacts
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Although historical evidence, existing TRI sites, and wastewater reclamation plant
sites indicate that the District is susceptible to hazardous materials events, there are
no known reports of impacts. Most hazardous materials incidents that occur are
contained and suppressed before destroying any property or threatening lives.
However, one event can have a significant negative impact. Such events can
result in injuries or fatalities when employees, responders, and civilians come in
contact with hazardous materials. In certain events, persons may not realize they
have been exposed until symptoms are presented. HAZMAT incidents may result in
the need for evacuations or sheltering in place.

D
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Hazardous materials releases can also cause CVWD assets (including WRPs,
administration facilities, etc.) to shut down for extended periods, or HAZMAT
incidences may contaminate wells, canals, or open stormwater channels/washes.
In a hazardous materials incident, solid, liquid, and/or gaseous contaminants may
be released from fixed or mobile containers. Mobile incidents resulting in road
closures could temporarily prevent crews from accessing certain facilities or assets.
Weather conditions will directly affect how the hazard develops. Certain chemicals
may travel through the air or water, affecting a much larger area than the point of
the incidence itself. Non-compliance with fire and building codes, as well as failure
to maintain existing fire and containment features, can substantially increase the
damage from a hazardous materials release. The duration of a hazardous materials
incident can range from hours to days. Warning time is minimal to none.

Pipeline Releases
Petroleum and natural gas pipeline accidents can result in direct damage to
buildings and critical facilities through fire or explosion caused by released
materials. Distribution lines are located near structures that utilize natural gas
heating, such as CVWD’s administrative campuses. Accidents can be caused by
construction, digging, and excavation occurring at or near distribution lines.
Like building damage, infrastructure damage, including many CVWD systems, can
occur as a result of pipeline fires or explosions. Water and sewer assets, pipe
networks, stormwater systems, and irrigation systems can become damaged or
water supply may be contaminated.
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Petroleum and natural gas pipeline accidents can result in indirect losses such as
injuries or fatalities due to fires, explosions, or releases of poisonous gases. Accidents
may result in the need to quickly evacuate buildings near the area of accident
occurrence. Similarly, pipeline leaks have the potential to pollute ground and
surface water, which could contaminate drinking water sources.

Vulnerability Assessment

The entire District, including the current and future assets (buildings, infrastructure,
critical facilities, and population) within, is vulnerable to hazardous materials
releases. Of note, certain locations are more vulnerable to hazardous materials
releases than others. In order to conduct the vulnerability assessment for this hazard,
GIS analysis was used for fixed and mobile areas. In both scenarios, two sizes of
buffers—500 and 2,500 meters—were used. These areas are assumed to respect the
different levels of effect: immediate (primary) and secondary. Primary and secondary
impact sites were selected based on guidance from FEMA 426, Reference Manual to
Mitigate Potential Terrorist Attacks Against Buildings and engineering judgment.

T

Fixed-Site Analysis

AF

For the fixed-site analysis, geo-referenced TRI sites within the District, along with buffers,
were used. The figures below highlight district-wide exposure within fixed-site
hazardous materials impact areas. Table 4.48 summarizes the District’s assets within
these areas. It should be noted that all assets in primary impact impacts are also in
secondary impact areas.

Table 4.48 Summary of Assets Exposed in Fixed-Site (TRI) Impact Areas

Primary (500m)
Count
%

R

Asset Type

D

Domestic Water
Booster Stations
Recharge Facilities
Reservoirs
Wells
Sanitation
Lift Stations
Force Mains
Sewer Outfalls
Water Reclamation Plants
Stormwater
Coachella Valley Stormwater
Channel
Stormwater Systems
Whitewater River
Irrigation
Wasteways

1
0
0
1
0
0
0
-0
0
0

0.4%
0%
0%
2%
0%
0%
0%
-0%
0%
0%

0
0
0
0
0

Secondary (2,500m)
Count
%
11
2
0
2
7
0
0
-0
0
1

5%
4%
0%
3%
7%
0%
0%
-0%
0%
7%

0%

1

100%

0%
0%
0%
0%

0
0
0
0

0%
0%
0%
0%

Risk Assessment | 4-195

2019 Coachella Valley Water District Hazard Mitigation Plan

Asset Type
Coachella Canal
Imperial Dam
All American Canal Desilting
Basin
Administrative Campus
Coachella Facility
Palm Desert Facility

Primary (500m)
Count
%
0
--

0%
--

-0
0
0

Secondary (2,500m)
Count
%
0
--

0%
--

--

--

--

0%
0%
0%

1
1
0

50%
100%
0%

T

Domestic Water
There is one domestic water critical asset in the mobile primary fixed-site impact
area, to include one reservoir. There are 11 domestic water critical assets in the
secondary impact area, including two booster stations, two reservoirs, and seven
wells. Figure 4.75 shows the domestic water assets within these areas, and Table 4.49
details on the potentially at-risk assets. In all, $22.64 million is potentially at risk in
fixed-site primary and secondary impact areas.
Table 4.49 Domestic Water Asset Dollar Exposure to HAZMAT Risk (TRI Impact Areas)

AF

Approximate
Replacement Value
(2018 dollars)

Asset

D

R

Booster Stations
4601
4628
Reservoirs
4602
4603
Wells
4510-1
4507-2
4509-1
4630-1
4631-2
4610-1
4628-2

$4,040,000
$640,000
$3,400,000
$2,500,000
$1,000,000
$1,500,000
$16,100,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000

Impact
Area

Secondary
Secondary
Secondary
Primary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
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Figure 4.75: Domestic Water Assets Exposed to HAZMAT Risk (TRI Impact Areas)
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Sanitation
There are no sanitation assets located within primary or secondary TRI impact areas.
Stormwater
There are no stormwater critical assets located within the TRI primary impacted
areas, and the only stormwater critical asset located within the secondary impact
area is the Coachella Valley Stormwater Channel, as shown in Figure 4.76. This
asset has a replacement value of approximately $113,377,668.

D

R

AF

T

Figure 4.76: Stormwater Assets Exposed to HAZMAT Risk (TRI Impact Areas)
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Irrigation
There are no irrigation assets located within primary or secondary TRI impact areas.
Administrative Campuses
Neither of CVWD’s administrative campuses are located within the TRI primary
impacted areas, but the Coachella facility is located within the secondary impact
area, as shown in Figure 4.77. This asset has a replacement value of approximately
$52 million.
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Figure 4.77: Administrative Campuses Exposed to HAZMAT Risk (TRI Impact Areas)
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Mobile-Site Analysis
For the mobile-site analysis, geo-referenced transportation networks within the District,
along with buffers, were used, to include:






Interstate 10
Highway 74
Highway 86
Highway 111

Using the same FEMA guidance as the fixed-site analysis, a primary impact buffer
of 500 meters and a secondary impact buffer of 2,500 meters were used. A
separate analysis was not completed for the railroad within the District, as it
follows Interstate 10, Highway 86, and Highway 111.

T

The figures below highlight district-wide exposure within mobile hazardous
materials impact areas. Table 4.50 summarizes the District’s assets within these
areas. It should be noted that all assets within primary impacts areas are also
included in secondary impact areas.
Table 4.50 Summary of Assets Exposed in Mobile Impact Areas

Primary (500m)
Count
%

AF

Asset Type

D

R

Domestic Water
Booster Stations
Recharge Facilities
Reservoirs
Wells
Sanitation
Lift Stations
Force Mains
Sewer Outfalls
Water Reclamation Plants
Stormwater
Coachella Valley Stormwater
Channel
Stormwater Systems
Whitewater River
Irrigation
Wasteways
Coachella Canal
Imperial Dam
All American Canal Desilting Basin
Administrative Campus
Coachella Facility
Palm Desert Facility

19
4
1
4
10
7
5
-0
2
3
1
1
1
1
0
1
--0
0
0

8%
7%
50%
6%
10%
5%
17%
-0%
40%
20%

100%
8%
100%
20%
0%
100%
--0%
0%
0%

Secondary (2,500m)
Count
%
69
14
1
16
38
11
8
-0
3
3
1
1
1
1
1
--1
1
0

31%
25%
50%
25%
27%
7%
29%
-0%
60%
20%

100%
8%
100%
40%
25%
100%
--50%
100%
0%
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Domestic Water
There are 19 domestic water critical assets in mobile primary fixed-site impact areas,
including four booster stations, one recharge facility, four reservoirs, and 10 wells.
There are 69 domestic water critical assets in secondary impact areas, including 14
booster stations, one recharge facility, 16 reservoirs, and 38 wells. Figure 4.78 shows
the domestic water assets within these areas, and Table 4.51 details these assets. In
all, $141.5 million is potentially at risk in mobile primary and secondary impact areas.
Table 4.51 Domestic Water Asset Dollar Exposure to HAZMAT Risk
(Mobile Impact Areas)

$26,200,000
$400,000
$400,000
$480,000
$1,040,000
$1,080,000
$1,200,000
$1,240,000
$1,360,000
$1,600,000
$1,920,000
$2,120,000
$3,400,000
$4,960,000
$5,000,000
$5,810,235
$5,810,235
$22,100,000
$1,000,000
$2,500,000
$5,000,000
$5,000,000
$500,000
$1,300,000
$900,000
$400,000
$1,000,000
$1,500,000
$500,000
$500,000
$500,000
$500,000
$500,000
$500,000

D

R
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Booster Stations
6502
6504
7102
7993
1092
06620 West
7990
05657 (Future)
6602
4568
4563
4628
6806
06620 East
Recharge Facilities
Whitewater River
Reservoirs
1092-1
1092-2
3571-1
3571-2
4563
6501
6502
6503
6602
6603
6806
7103
7990-1
7990-2
7993
8111

Approximate Replacement
Value (2018 dollars)

Impact Area
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Primary
Primary
Secondary
Primary
Secondary
Secondary
Primary
Secondary

T

Asset

Primary
Secondary
Secondary
Secondary
Secondary
Secondary
Primary
Secondary
Secondary
Secondary
Secondary
Primary
Secondary
Primary
Primary
Secondary
Secondary
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$87,400,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
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Wells
4563-1
4568-1
4565-1
4522-1
4562-2
4564-1
4567-1
4526-1
4524-1
4521-1
4510-1
4519-1
4630-1
4631-2
4610-1
4628-2
4629-1
4613-1
4614-2
4720-1
5664-1
5632-2
5679-1
5658-1
5678-1
5677-1
5669-1
5720-1
5721-1
5719-1
5718-1
6807-1
6806-1
7991-1
8993-2
8995-2
8995-1
5657-2

Approximate Replacement
Value (2018 dollars)

Impact Area
Secondary
Primary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Primary
Primary
Primary
Secondary
Secondary
Secondary
Primary
Primary
Primary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Primary
Primary
Secondary
Secondary
Secondary
Primary

T

Asset
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Figure 4.78: Domestic Water Assets Exposed to HAZMAT Risk (Mobile Impact Areas)
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Sanitation
There are seven sanitation critical assets in mobile primary fixed-site impact areas,
including five lift stations and two water reclamation plants. There are 11 sanitation
critical assets in secondary impact areas, including eight lift stations and three
water reclamation plants. Figure 4.79 shows the sanitation assets within these areas,
and Table 4.52 details these assets. In all, $62.9 million is potentially at risk in mobile
primary and secondary impact areas.
Table 4.52 Sanitation Asset Dollar Exposure to HAZMAT Risk
(Mobile Impact Areas)

$10,857,144
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$52,020,000
$120,000
$49,000,000
$2,900,000

Primary
Secondary
Secondary
Primary
Primary
Primary
Primary
Secondary
Primary
Secondary
Primary

D

R
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Lift Stations
070917-2-LS55-11
060822-1-LS55-14WW
050716-4-LS81-03WW
050601-4-LS81-01WW
050601-4-LS81-01WWB
050708-2-LS81-04WW
050709-4-LS81-07WW
070802-1-LS55-26WW
WRPs
WRP 1
WRP 4
WRP 2

Impact Area

T

Asset

Approximate
Replacement Value
(2018 dollars)
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Figure 4.79: Sanitation Assets Exposed to HAZMAT Risk (Mobile Impact Areas)
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Stormwater
There are three stormwater critical assets in both the primary and secondary mobile
impact areas, including the Whitewater River, the Coachella Valley Stormwater
Channel, and one stormwater system (the Palm Valley system). Figure 4.80 shows
the assets within these areas, and Table 4.53 details these assets. In all, $201.8 million
is potentially at risk in primary and secondary mobile impact areas.
Table 4.53 Stormwater Asset Dollar Exposure to HAZMAT Risk
(Mobile Impact Areas)

Asset

$201,781,887
$49,058,709
$113,377,668
$39,345,510
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Stormwater Systems
Palm Valley
Coachella Valley
Stormwater Channel
Whitewater River

Approximate
Replacement Value
(2018 dollars)

Risk Assessment | 4-206

2019 Coachella Valley Water District Hazard Mitigation Plan

D

R

AF

T

Figure 4.80: Stormwater Assets Exposed to HAZMAT Risk (Mobile Impact Areas)
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Irrigation
There is one irrigation critical asset in primary mobile impact areas, to include the
Coachella Canal. There are two additional assets, irrigation wasteways 8, in the
secondary mobile impact area. Figure 4.81 shows the assets within impact areas,
and Table 4.54 details these assets. In all, $587.1 million is potentially at risk in primary
and secondary mobile impact areas.
Table 4.54 Stormwater Asset Dollar Exposure to HAZMAT Risk
(Mobile Impact Areas)

Asset

$73,659,387
$73,659,387
$513,398,650

D

R
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Wasteway System
Wasteways 3 and 4
Coachella Canal

Approximate
Replacement Value
(2018 dollars)

8

The Coachella Canal wasteways are considered to be one system. Therefore, the value presented in the
replacement value for all four wasteways.
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Figure 4.81 Assets Exposed to HAZMAT Risk (Mobile Impact Areas)
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Administrative Campuses
Neither of CVWD’s administrative campuses are located within the TRI primary
impacted areas, but the Coachella facility is located within the secondary impact
area, as shown in Figure 4.82. This asset has a replacement value of approximately
$52 million.
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Figure 4.82: Administrative Campuses Exposed to HAZMAT Risk
(Mobile Impact Areas)
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Levee and/or Dam Failure
Description
Worldwide interest in levee and dam safety has risen significantly in recent years.
Aging infrastructure, new hydrologic information, and population growth in
floodplain areas have resulted in an increased emphasis on safety, operation, and
maintenance.
A dam is an artificial barrier constructed across a stream channel or a man-made
basin for the purpose of storing, controlling or diverting water. Dams typically are
constructed of earth, rock, concrete or mine tailings. The area directly behind the
dam where water is impounded or stored is referred to as a reservoir.

T

A dam failure is the partial or total collapse, breach or other failure of a dam that
causes flooding downstream. Dam failures can result from natural events such as a
flood event, earthquakes or landslides, human-induced events such as improper
maintenance, or a combination of both. In the event of a dam failure, the people,
property and infrastructure downstream could be subject to devastating damage.

AF

Dam failures can result from one or more of the following:

 Prolonged periods of rainfall and flooding (the cause of most failures);
 Inadequate spillway capacity resulting in excess flow overtopping the dam;
 Internal erosion caused by embankment or foundation leakage;

R

 Improper maintenance (including failure to remove trees, repair internal
seepage problems, maintain gates, valves and other operational
components, etc.);

D

 Improper design (including use of improper construction materials and
practices);
 Negligent operation (including failure to remove or open gates or valves
during high flow periods);
 Failure of an upstream dam on the same waterway;
 Landslides into reservoirs which cause surges that result in overtopping of the
dam;
 High winds which can cause significant wave action and result in substantial
erosion; and
 Earthquakes which can cause longitudinal cracks at the tops of
embankments that can weaken entire structures.
Although dam failure is not considered a direct result of a changing climate,
changes in climate can impact dams and their functionality. In the Inland Deserts
Region, increases heavy precipitation events may result in dam failure due to
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flooding or inadequate spillway capacity. Decreased river flows due to warmer
temperatures may negate some of these impacts.
A levee is a man-made structure, usually an earthen embankment, intended to
contain, control, or divert the flow of water to reduce risk to flooding. Levees are
typically built parallel to a waterway, such as a river or canal, to reduce flood risk to
the landward side. Floodwalls made of concrete or steel are often constructed on
the levee crown to increase the height of levee without increasing the base. Figure
4.83 shows the typical components of a levee. xciii
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Figure 4.83: Typical Levee Components
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While levees are designed to reduce flood risk, they do not eliminate risk entirely. It is
possible for a flood to exceed the capacity of a levee, no matter how well the
structure is built. Levees are designed to control a certain amount of floodwater
and can be overtopped or fail when flood events exceed that level. Levee failures
can also result from one or more of the following:
Prolonged periods of heavy rainfall and flooding;
Failure of an upstream dam;
Structural deficiencies resulting from improper construction or maintenance;
Earthquakes and seismic activity;
Erosion;
Seepage; and
Borrowing animals

The U.S. Army Corps of Engineers (USACE) administers a Levee Safety Program to
oversee certified levee construction and maintenance. Levees must be certified by
USACE, FEMA, or other accepted state or federal agencies in order to be
considered in FEMA flood mapping.
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Location
Areas downstream of dams are considered at risk. While no dams were identified
immediately upstream of the District’s service area using the National Inventory of
Dams, the District does partially own the Imperial Dam, which indirectly feeds the
Coachella Canal via the All-American Canal. The Imperial Dam is approximately 80
miles southeast of the District. Figure 4.84 shows the location of the Imperial Dam.
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Figure 4.84: Imperial Dam
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Federal Emergency Management Agency-accredited levees are areas designated
(by FEMA) as having reduced risk due to levees; however, some inherent risk
remains should the levee fail. The district maintains a system of levees along many
of its waterways. Figure 4.85 shows the location of levees that are recognized by
FEMA, as well as associated areas of reduced risk. The District also maintains several
levees that are not recognized by FEMA, as they are not accredited or are currently
going through the accreditation process. Spatial data was not available for these
levees.
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Figure 4.85: FEMA-Accredited Levees and Reduced Risk Areas
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Previous Occurrences
Based on information from the planning team, there have been no instances of
levee failure or overtopping in the District. During the October 2018 storms, sediment
build-up caused the loss of approximately four to six feet of freeboard on one
section of a levee, but it did not fail. The District’s levees require continuous
maintenance and sediment removal to avoid failure. Similarly, information gathered
from news sources and the planning team indicate that the Imperial Dam has not
experienced a failure.

Extent
Dam/levee failure can be measured in terms of loss or life or property (e.g., District
assets). Due to the lack of historic events, the extent of dam/levee failure for CVWD
is difficult to determine. However, loss of life and property due to dam/levee failure
is possible.

Probability

T

With no reported events potentially impacting the District, dam and levee failure is
not a common occurrence in the CVWD service area.

AF

Probability of dam and/or levee failure could increase with changing climate
conditions. Increases in the frequency and intensity of extreme rain events could
increase the probability that dams will fail or overtop. Warmer temperatures may
negate some of the flooding effects of increased precipitation.

Impacts

R

Considering the above, a probability of possible (1 to 10 percent annual chance)
was assigned to the levee/dam failure hazard.

D

Impacts of dam failure are similar to those of flooding. Failure of the Imperial Dam
could damage the dam itself or the nearby desilting basin, which is also partially
owned by the District. Other areas downstream of the dam could become
inundated. While the District does not own assets in danger of becoming inundated
(aside from the dam and desilting basin), it could be held partially liable for
damages in the event of a failure.
The impacts of levee failure are a little different that those of dam failure. If a levee
fails, the area it protects may not become immediately inundated, but instead
could be considered at the same risk as areas located within the 1.0-percent
annual chance floodplain. As levees are more likely to fail during extreme rain
events (e.g., a 100-year event), through breach or overtopping, it is possible that a
levee failing during a precipitation event could lead to flooding of the reduced risk
areas soon after. See this section’s equivalent in the Flood hazard profile for a
description of flood impacts.
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Vulnerability Assessment
Dam inundation maps for the Imperial Dam were not available, but it is presumed
that the Imperial Dam and the All-American Canal Desilting Basin are exposed to
dam failure. Table 4.55 provides values for these assets based on the CVWD’s share
of ownership. In all, $82.6 million is potentially at risk in to dam failure.
Table 4.55 Irrigation Asset Dollar Exposure to Dam Failure

Asset
Imperial Dam
All-American Canal Desilting Basin
Total

Approximate
Replacement Value
(2018 dollars)

$21,399,983
$61,218,740
$82,618,723
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All current and future assets and populations areas with reduced flood risk due to
levees are considered at risk to levee failure. While the levee is accredited, there is
still risk of failure. CVWD monitors levees regularly to prevent such an occurrence.
However, understanding the potential risk behind the levee was deemed valuable
for this planning effort. In order to conduct the vulnerability assessment for this hazard,
GIS analysis was used to determine the assets and associated values exposed to levee
failure. Geo-referenced areas with reduced flood risk due to levees, obtained from
FEMA, were mapped along with the District’s assets. Table 4.56 summarizes the
District’s assets within these areas.
Table 4.56 Summary of Assets Exposed in Areas of Reduced Risk Due to Levees

R

Asset Type

D

Domestic Water
Booster Stations
Recharge Facilities
Reservoirs
Wells
Sanitation
Lift Stations
Force Mains
Sewer Outfalls
Water Reclamation Plants
Stormwater
Coachella Valley Stormwater Channel
Stormwater Systems
Whitewater River
Irrigation
Wasteways
Coachella Canal

Number at
Risk
47
17
1
10
19
6
6
--0
7
1
5
1
1
0
1

Percentage
21%
30%
50%
16%
18%
18%
20%
--0%
47%
100%
38%
100%
20%
0%
100%
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Asset Type
Imperial Dam
All American Canal Desilting Basin
Administrative Campus
Coachella Facility
Palm Desert Facility

Number at
Risk
-0
0
0

--

Percentage
-0%
0%
0%

--

Domestic Water
There are 47 domestic water critical assets in areas of reduced risk due to levees,
including 17 booster stations, one recharge facility, 10 reservoirs, and 19 wells.
Figure 4.86 shows the domestic water assets within these areas, and Table 4.57
details exposure in terms of potentially losses. In all, $141.25 million is potentially at
risk in fixed-site primary and secondary impact areas.
Table 4.57 Domestic Water Asset Dollar Exposure in Levee Reduced-Risk Areas

$49,960,000
$2,120,000
$800,000
$2,200,000
$6,640,000
$3,840,000
$4,160,000
$2,400,000
$4,000,000
$3,840,000
$2,480,000
$1,920,000
$5,200,000
$1,600,000
$1,360,000
$2,400,000
$1,200,000
$3,800,000
$25,594,108
$25,594,108
$22,000,000
$500,000
$2,500,000
$3,500,000
$2,500,000
$2,500,000
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Booster Stations
4563
5519
5604
5609
5610
5617
5621
5642
05643 N.
05643 S.
5644
5655
5691
6601
6630
6650
6730
Recharge Facility
Levy/Dike No. 4
Reservoirs
4563
5617-1
5617-2
5643-1
5643-2

T

Asset

Approximate
Replacement Value
(2018 dollars)
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Asset

$1,000,000
$4,000,000
$1,000,000
$4,000,000
$500,000
$43,700,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
$2,300,000
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5644
5655
6631-1
6631-2
6730
Wells
4563-1
4565-1
4522-1
4562-2
4564-1
4567-1
4520-2
4527-1
4519-1
4504-1
5673-1
5681-1
5668-1
5625-2
5667-1
5662-1
5639-1
5716-1
6729-1

Approximate
Replacement Value
(2018 dollars)
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Figure 4.86: Domestic Water Assets Exposed in Levee Reduced-Risk Areas
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Sanitation
There are six sanitation critical assets in levee reduced-risk areas, all of which are lift
stations. Figure 4.87 shows the sanitation assets within these areas, and Table 4.58
details the exposure of these assets in terms of potential losses. In all, $8.1 million is
potentially at risk in mobile primary and secondary impact areas.
Table 4.58 Sanitation Asset Dollar Exposure in Levee Reduced-Risk Areas

Asset

$8,142,858
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
$1,357,143
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Lift Stations
070809-1-LS55-21WW
050615-3-LS80-03WW
050623-1-LS80-13WW
050627-2-LS80-09WW
050719-3-LS80-04WW
060734-4-LS55-20WW

Approximate
Replacement Value
(2018 dollars)
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Figure 4.87: Sanitation Assets Exposed in Levee Reduced-Risk Areas
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Stormwater
There are seven stormwater critical assets areas of reduced risk due to levees.
Typically, levees are located along open channels and waterways, so it is expected
that stormwater systems would be located in levee areas. Stormwater assets in
levee reduced risk areas include five stormwater systems, the Coachella Valley
Stormwater Channel, and the Whitewater River. Figure 4.88 shows the assets within
these areas, and Table 4.59 details these assets in terms of potential losses. In all,
$262 million is potentially at risk in reduced-risk areas due to levees.
Table 4.59 Stormwater Asset Dollar Exposure in Levee Reduced-Risk Areas

$109,279,508
$14,919,945
$37,607,106
$1,203,851
$25,594,108

AF

Stormwater Systems
Deep Canyon
Stormwater System
La Quinta
Stormwater System
Dike No. 2
Dike No. 4
Portola Avenue
Storm Drain
Coachella Valley
Stormwater Channel
Whitewater River

T

Asset

Approximate
Replacement Value
(2018 dollars)

$29,954,498

$113,377,668

D

R

$39,345,510
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Figure 4.88: Stormwater Assets Exposed in Levee Reduced-Risk Areas
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Irrigation
There is one irrigation critical asset in levee reduced-risk areas - the Coachella
Canal. Figure 4.89 shows this within levee reduced-risk areas. The Coachella Canal
has a replacement value, and therefore an exposure of $513,398,650.

D

R

AF

T

Figure 4.89 Irrigation Assets Exposed in Levee Reduced-Risk Areas

Administrative Campuses
Neither of CVWD’s administrative campuses are located within areas of reduced
flood risk due to levees.
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Terrorism and Sabotage
REDACTED.

Summary of Overall Vulnerability
This section summarizes overall vulnerability by looking at several measures including
the priority risk index and ranking of hazards.

Priority Risk Index (PRI) Results

The PRI results are presented in the following table (Table 4.60). This information was
used to rank hazards.
Table 4.60 PRI Results

Category/Degree of Risk
Impact

Spatial
Extent

Likely

Catastrophic

Large

AF

Earthquake/Liquefaction

Probability

Flood

Highly
Likely
Highly
Likely
Highly
Likely
Highly
Likely

Critical

Moderate

Critical

Moderate

Minor

Large

Minor

Large

Likely

Critical

Small

Aquatic Invasive Species

Likely

Critical

Small

Landslides and Other
Earth Movements

Highly
Likely

Limited

Small

Tornado

Possible

Catastrophic

Small

Terrorism

Possible

Catastrophic

Small

Likely

Critical

Small

Possible

Critical

Moderate

HazMat

Likely

Moderate

Small

Agricultural Pests

Highly
Likely

Minor

Small

Possible

Critical

Moderate

Severe Wind

Extreme Heat

D

Wildfire

R

Drought

Public Health
Emergencies
Energy Shortage/Power
Failure

Levee/Dam Failure

Warning
Time

T

Hazard

Less than
6 Hours
Less than
6 Hours
Less than
24 Hours
More than
24 Hours
More than
24 Hours
6 to 12
Hours
More than
24 Hours
Less than
6 Hours
Less than
6 Hours
Less than
6 Hours
More than
24 Hours
Less than
6 Hours
Less than
6 Hours
More than
24 Hours
More than
24 Hours

Duration
Less than 6
hours
Less than
24 hours
Less than
24 hours
More than
one week
Less than
one week
Less than
24 hours
More than
one week
Less than 6
hours
Less than 6
hours
Less than 6
hours
Less than
one week
Less than
one week
Less than
24 hours
More than
one week
More than
24 hours
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PRI
Score
3.5
3.3
3.1
3.1
2.7
2.7
2.7
2.7
2.7
2.7
2.6
2.6
2.5
2.4
2.4

Hazard

Category/Degree of Risk
Probability

Impact

Spatial
Extent

Extreme Cold/Freeze

Likely

Limited

Small

Lightning

Likely

Minor

Negligible

Hailstorm

Possible

Minor

Small

Warning
Time

More than
24 Hours
Less than
6 Hours
Less than
6 hours

Duration
Less than
24 hours
Less than 6
hours
Less than 6
hours

Hazard Ranking
Hazards were ranked based on PRI results, knowledge of the area, and input from
the planning team. The rankings were reviewed and confirmed by the planning
team. Table 4.61 shows the Coachella Valley Water District’s ranked hazards.
Table 4.61 Ranking of Hazards

T

D

MODERATE

Earthquake/Liquefaction
Flood
Severe Wind
Terrorism and Sabotage
Energy Shortage/Power Failure
Drought
Levee and/or Dam Failure
Aquatic Invasive Species
Public Health Emergencies
Tornado
Wildfire
Landslide and Other Earth Movements
Hazardous Materials Release
Extreme Heat
Extreme Cold and Freeze
Lightning
Agricultural Pests and Diseases
Hail Storm

AF

HIGH

Hazard

R

Ranking

LOW

Key Points on Hazard Vulnerability
As final note in this section, several key vulnerabilities faced by the District from
natural and non-natural hazards are denoted below:
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PRI
Score
2.2
1.9
1.8

 Agricultural Pests and Diseases: The District supplies irrigation water to a large
agricultural area (over 76,000 acres). Therefore, hazards resulting in major
agricultural losses, such pest infestations or diseases, have the potential to
impact the District economically.
 Aquatic Invasive Species: Invasive quagga mussels are present in the
Colorado River and have been detected in the Imperial Dam desilting basin.
A quagga mussel invasion could cripple the District’s infrastructure, mostly
notably the Coachella Canal. Further, prevention measures against mussel
invasions are costly.
 Drought: Drought conditions are projected to increase in frequency and
severity due to changing climatic conditions. Prolonged drought conditions
can impact the District’s ability to adequately supply water to its customers
and can impact replenishment activities.
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 Earthquake: The District is located adjacent to two major fault lines (the San
Jacinto and the San Andreas) that are that capable of producing M7.0+
earthquakes; an analysis by Riverside County found a 22 percent chance of
a 7.1+ magnitude earthquake along the San Andreas Fault Coachella Valley
segment (which runs through the District) and a 43 percent chance of a 6.9+
magnitude earthquake along the nearby San Jacinto Fault segment in the
next 30 years. A strong earthquake (above a M5.0) has the potential have
devasting impacts on the District. Due to the nature of the District’s assets
(presence of cast iron/asbestos cement piping, subterranean infrastructure,
steel reservoirs, and gravity-fed systems), they are especially vulnerable to
ground shaking, ground displacement, and/or liquefaction resulting from
earthquake events. The District has equipped several of its assets to mitigate
earthquake impacts, including shut-off valves and flexible pipe fittings.

D

 Extreme Cold/Freeze: As extreme cold and freeze events are not a regular
occurrence in the service area, the District’s infrastructure may not be
properly equipped (e.g., insulated) to withstand these types of events without
damage.
 Extreme Heat: Extreme heat events, which contribute to drought conditions,
will likely increase within the service area due to changing climatic
conditions. By 2099, it is estimated that number of extreme heat days (days
with temperatures above 114.7°F) in the Coachella Valley will increase from a
baseline of four days per year up to 42 days per year.
 Flood: In addition to FEMA mapped flood hazard areas, the District is
vulnerable to flash flood events when rains flow down the surrounding
mountains into the valley. These damaging events can wash out channels
and other infrastructure maintained by the District. The most severe event
recorded by District claims data was a December 2009 flash food event that
caused over $8 million (2018 dollars) in damages to the Whitewater
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spreading area percolation ponds. In addition, flooded roads often impede
access to assets, inhibiting repair or maintenance.

 Hail: Damage due to hail within the District is minimal, but hail has the
potential to damage the District’s exposed assets (e.g., above-ground) in the
future.
 Landslide and other Earth Movements: The District is prone to debris and
mudflows that occur during heavy rain events, when stormwater carries
sediment down mountain slopes and into the valley. Removing sediment
from washes and channels can be costly, and blocked roads can impede
access to assets and facilities. Highway 74 between Palm Desert and Vista
Point is commonly impacted and often closed by landslides.
 Lightning: Lighting occurs annually within the District during thunderstorm
events and has the potential to ignite brushfires or damage the electrical
systems needed to maintain the District’s assets.

AF

T

 Public Health Emergencies: While there is a wide range of public health
emergencies that have the potential to impact the District, sanitary sewer
spills and loss of wells due to contaminants (e.g., chromium 6) are potentially
the most likely (and most costly) types of events to impact the District.
 Severe Wind: Damaging thunderstorm winds and Santa Ana Winds are a
regular occurrence in the District’s service area and have the potential to
damage structures and infrastructure assets, such as reservoirs or ponds.
Windstorms can also result in erosion and dust storms.

R

 Tornado: Tornadoes are possible within the District, especially on the valley
floor. Tornadoes have the potential to result in costly damages to the District’s
above-ground assets (e.g., buildings, reservoirs).

D

 Wildfire: The District’s service area experiences multiple wildfires per year; the
majority of which are brushfires less than one acre in size. Overall, the District
has over $1.3 billion (2018 dollars) worth of assets located in areas within WUI
(intermix and interface) areas.
 Energy Shortage/Power Failure: The District requires an adequate supply of
energy to run its facilities. A prolonged power outage or energy shortage,
especially one that exceeds the District’s fuel reserves for back-up power,
would hinder the District’s ability to provide service to its customers.
 Hazardous Materials Releases: Hazardous materials releases have the
potential to contaminate water supplies through open channels, wells, and
ponds.
 Levee and/or Dam Failure: The District maintains a network or levees that
could expose infrastructure and populations within levee reduced-risk areas
to flood if one or more levees were to fail. To date, the District has not
experienced a levee failure.
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 Terrorism and Sabotage: The District has not experienced terrorism or
sabotage to date but remains at a high risk due to its management of a
critical resource (water) in an area where water scarcity has become a
recognized social and political issue. In addition, the District maintains a large
database of personal and financial information due to its customer base,
making it a target for cyber-attacks. The District has recently created and
fulfilled a cyber security position to address this vulnerability.
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Introduction
The purpose of conducting the capability assessment is to determine the ability of
Coachella Valley Water District (CVWD or the District) to implement a
comprehensive mitigation strategy and to identify potential opportunities for
establishing or enhancing specific mitigation policies, programs, or projects i. As in
any planning process, it is important to try to establish which goals, objectives,
and/or actions are feasible, based on an understanding of the organizational
capacity of those departments tasked with their implementation. A capability
assessment helps to determine which mitigation actions are practical, and likely to
be implemented over time, given the District’s planning and regulatory framework,
level of administrative and technical support, amount of fiscal resources, and
current political climate.
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The capability assessment has two components: 1) an inventory of the District’s
relevant plans, ordinances, or programs already in place and 2) an analysis of its
capacity to bring them to fruition. Careful examination of CVWD’s capabilities will
detect existing gaps, shortfalls, or weaknesses with ongoing activities that could
hinder proposed mitigation activities and possibly exacerbate community hazard
vulnerability. A capability assessment also highlights the positive mitigation activities
already in place within the District.
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Coupled with the Risk Assessment, the Capability Assessment helps identify and
target meaningful mitigation actions for incorporation in the Mitigation Strategy
portion of this plan. Any potential shortcomings in the ability of CVWD to implement
hazard mitigation is tied to the mitigation strategy in the form of actions selected by
the planning team. It not only helps establish the goals and objectives for CVWD to
pursue under this plan, it also ensures that those goals and objectives are
realistically achievable under present local conditions. Specific recommendations
for actions that will improve CVWD’s ability to implement the hazard mitigation plan
and increase resilience are presented at the conclusion of this section.

Conducting the Capability Assessment
The Capability Assessment began with a request of pertinent plans from the
mitigation plan’s leadership team. The request asked for existing local plans,
policies, programs, or ordinances related to hazard mitigation or emergency
management. In addition, the consultant team conducted informal interviews and
conversations with key District stakeholders (e.g., Domestic Water Department,
Stormwater Department, and those involved in emergency management) to
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determine if there are any policies or programs that contribute to and/or hinder
CVWD’s ability to implement hazard mitigation. Understanding general District
procedures is an important consideration with respect to implementing hazard
mitigation actions.
At a minimum, results provide an inventory of relevant existing plans, programs, and
resources that are in place or under development, in addition to their overall effect
on hazard loss reduction. However, the information can also serve to identify gaps,
weaknesses, or conflicts that the District can recast as opportunities for specific
actions to be proposed as part of the hazard mitigation strategy. The results of this
Capability Assessment provide critical information for developing an effective and
meaningful mitigation strategy.

Emergency Management
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Hazard mitigation is widely recognized as one of the four primary phases of
emergency management. The three other phases consist of preparedness,
response, and recovery. Each phase is interconnected, as Figure 5.1 illustrates.
Opportunities to reduce potential losses through mitigation practices are often
implemented before a disaster event strikes, such as flood-proofing of flood prone
structures, installing back-up power sources, or enhancing security measures.
Mitigation opportunities will also be presented during immediate preparedness or
response activities, such as activating emergency response teams prior to severe
storms, and certainly during the long-term recovery and redevelopment process
following a hazard event.

D

Planning for each phase is a critical part of a comprehensive emergency
management program and a key to the successful implementation of hazard
mitigation actions. As a result, the Capability Assessment will examine the District’s
willingness to plan and level of technical planning proficiency.
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Figure 5.1: The Four Phases of Emergency Management
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Hazard Mitigation Plan: A hazard mitigation plan represents a community’s blueprint
for how it intends to reduce the impact of natural- and human-caused hazards on
people and the built environment. The essential elements of a hazard mitigation
plan include a Risk Assessment, Capability Assessment, and Mitigation Strategy.
This plan is CVWD’s first hazard mitigation plan. As noted in Section 2: Planning
Process, the District operates within Riverside, Imperial, and San Diego counties, all
of which have a hazard mitigation plan in place. However, the District has not
participated in the preparation of these plans. The hazard mitigation plans for
Imperial and San Diego Counties were last updated in December 2013 and
October 2017, respectively. Only a very small area of CVWD resides in these
counties. The Riverside County Hazard Mitigation Plan is currently under review by
the State and FEMA. The District intends to join the Riverside County Hazard
Mitigation Plan in future plan updates.
Disaster Recovery Plan: A disaster recovery plan serves to guide the physical, social,
environmental, and economic recovery and reconstruction process following a
disaster. In many instances, hazard mitigation principles and practices are
incorporated into local disaster recovery plans with the intent of capitalizing on
opportunities to break the cycle of repetitive disaster losses. Disaster recovery plans
can also lead to the preparation of disaster redevelopment programs and projects
to be enacted following a hazard event. The District has not yet developed a
disaster recovery plan.
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Emergency Response Plan: An emergency response plan outlines responsibility and
how resources are deployed during and following an emergency or disaster.
The CVWD Emergency Response Plan (ERP) was last revised in December 2018. The
primary objective of the plan is to guide the identification of potential emergencies,
a timely and effective response, and the protection of the health and safety of the
community. The ERP guides the process when an emergency occurs, including
being a blueprint for the general operations during a disaster, distributing and
managing of responsibilities among authorities, and identifying liability. The ERP
covers a wide array of emergencies including natural disasters, terrorist attacks,
biological or chemical contamination, and cyber terrorism.
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CVWD has an ERP Core Committee which is responsible for executing the required
tasks to meet CVWD health, safety, and environmental standards prior to the
occurrence of a disaster. Other local community agencies acting as planning
partners include: Riverside County Operational Area, Imperial County Office of
Emergency Services, Riverside County Sheriff’s Office, Riverside County Fire and
Rescue, Riverside County Hazardous Materials Emergency Response Team, and
Riverside County Department of Environmental Health.

R

Emergency Operations Center (EOC): An EOC provides a location, on or off-site,
from which an agency coordinates a disaster response operation. In times of nondisasters, EOCs typically provide a centralized hub for communication and security
oversight. CVWD currently uses a meeting room as an EOC during events. However,
the District is in the process of building a new Critical Support Services building,
available February 2019, which will include a dedicated EOC.
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The District is also in the process of evaluating emergency management software
and will coordinate with the Riverside, Imperial, and San Diego County Emergency
Management departments to make the software interoperable, if possible.
Emergency Management Training and Staff: Dedicated emergency management
staff and regular training help prepare an agency for events and guide effective
response and recovery. Currently, CVWD does not have a dedicated emergency
manager; however, the responsibilities are filled by leadership within the
organization. CVWD also has recently hired a cyber security expert.
CVWD conducts regular emergency exercises, following their five-year emergency
training plan. Through this training, staff are trained across divisions within each
department to assist with emergency response operations. The District has a
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manager on-call 24/7 with executive authority. Additionally, the District has a welldeveloped emergency notification process for critical staff.
The District participates in California Water/Wastewater Agency Response Network
(CalWARN) and California Utilities Emergency Association (CUEA), both of which
facilitate mutual aid assistance during emergency events.

Planning and Regulatory Capability

T

Planning and regulatory capability is based on the implementation of plans,
policies, and programs that demonstrate the District’s commitment to guiding and
managing growth, while maintaining the general welfare of the community. It
includes emergency response and mitigation planning, master planning, capital
planning, and enforcement of design and construction standards. Although
conflicts can arise, these planning initiatives present significant opportunities to
integrate hazard mitigation principles into the District’s decision-making process.

AF

This assessment is designed to provide a general overview of key planning tools and
programs at CVWD, along with their potential effect on hazard mitigation. This
information will help identify opportunities to address existing gaps, weaknesses, or
conflicts with other initiatives in addition to integrating the implementation of this
Plan with existing planning mechanisms where appropriate.

D

R

The implementation of hazard mitigation activities often involves departments and
individuals beyond the emergency management profession. Stakeholders may
include department directors, facility managers, and other staff. In many instances,
concurrent planning efforts will help to achieve or complement hazard mitigation
goals, even though they are not designed as such. Therefore, the Capability
Assessment also includes general planning capabilities and the degree to which
hazard mitigation is integrated into other on-going planning efforts.
Urban Water Management Plan
As an urban water supplier, CVWD is required to have an Urban Water
Management Plan (UWMP). This document is prepared every five years and was
last updated in 2015. The main objectives of the UWMP are: to have a 25-year plan
for water supply; identify and quantify water supplies; and implement water
conservation. The UWMP specifies strategies for reliable water supplies, but it does
not require specific project development or actions.
The UWMP describes and quantifies the current and projected urban water uses,
including the discussion of potential use of recycled water.
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The Water Supply Reliability Assessment is a section of the plan that aims to
understand the region’s ability to satisfy the water demand during different types of
years (e.g., years with average rainfall versus drier years).
The Water Shortage Contingency Plan is implemented through a series of
ordinances of water use restriction in different stages. For instance, stage 1 requires
10% of water use restriction, and stage 4 requires a 50% of water use restriction. The
main method to reduce water use is by using water budget-based tiered rate
structures and penalties for overuse. Other measures to reduce the water use
include waste water prevention ordinances.

T

Coachella Valley Water Management Plan
The Coachella Valley Water Management Plan (CVWMP) was adopted in 2002 and
updated in 2010. The goal of this plan is to meet current and future water needs
based on cost effectiveness and sustainability.
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The major elements of the 2002 CVWMP include water conservation; substitution of
surface water supplies; continued groundwater recharge; increasing surface water
supplies; and monitoring of groundwater production, levels, water quality, and land
subsidence. Since 2002 accomplishments of the CVWMP include:
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 Landscape Ordinance: This ordinance has been adopted by Coachella
Valley cities served by CVWD and establishes water allowances for all new
developments; requires efficient irrigation systems, specifies the use of climate
appropriate plant materials; reduces applied water runoff and overflow;
reduces non-recreational turf at golf courses; and mandates smart irrigation
controllers on all new landscapes. The ordinance, in combination with other
water conservation measures, results in a significant reduction in existing and
new water use.
 Agricultural Conservation: The agricultural use of water declined 9.9% from
2002 to 2008, which exceeded the goal established by the 2002 WMP of 7%.
The practices contributing to the water conservation during this period
included irrigation scheduling, salinity management, and irrigation uniformity
evaluation programs.
 Golf Course Conservation: The CWVD initiated a program of monitoring golf
course water to ensure that the maximum water allowances are not
exceeded.
The goals in the 2010 CVWMP Update are the same as the original plan but are
amended with a more holistic planning approach. One example of this is the
Enhanced Cooperation in Plan Implementation, which is an initiative of the 2010

Capability Assessment | 5-7

2019 Coachella Valley Water District Hazard Mitigation Plan

WMP Update that emphasizes cooperation among local municipalities, water
agencies, and local tribes.
In addition to water conservation measures, the plan focuses on different
alternatives for additional water supplies. These alternatives include the acquisition
of imported water supply, the increase of recycled water use, the reduction of
water loss on the Coachella Canal, stormwater capture, and the development of
groundwater water supplies for non-potable use.
Coachella Valley Groundwater Basin Salt and Nutrient Management Plan
The Salt and Nutrient Management Plan (SNMP) is an effort to manage salts and
nutrients on a basin-wide or watershed-wide basis, while also encouraging recycled
water use.
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The study of salt and nutrients in groundwater within the District is vital to the study of
future water quality. The SNMP examines the geologic structure, hydrology, hydro
stratigraphy and other details of each sub-basin in the CVWD area. Also, the SNMP
addresses management strategies including public outreach, source water quality
management, demand management and conservation, and stormwater
management. The SNMP also includes a monitoring plan and the compliance with
CEQA and NEPA.
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Coachella Valley Water District Asset Management Plan
An Asset Management Plan assists agencies in tracking essential information about
key facilities and equipment. The plans should result in management programs
focusing on maintenance and replacement of key assets. CVWD is currently
preparing an asset management plan, which is anticipated to be completed by
the end of 2021. The maintenance records and values from the asset management
plan will be important components of the District’s update to this hazard mitigation
plan in five years.
Coachella Valley Integrated Regional Water Management and Stormwater
Resource Plan
A public draft of this document was released in August 2018. This plan combines the
Integrated Regional Water Management Plan and the Stormwater Resource Plan
into a single document. This plan defines the Coachella Valley issues and needs,
shapes the stakeholder involvement and agency coordination processes, assesses
the integration of projects based on objectives, and prioritizes process and
framework for project implementation.

Capability Assessment | 5-8

2019 Coachella Valley Water District Hazard Mitigation Plan

Some of the agencies involved in this plan include the Coachella Water Authority,
CVWD, Desert Water Agency, Indio Water Authority, Mission Springs Water District,
and Valley Sanitary District.
Flood control data is available through Riverside County Flood Control and Water
Conservation District and CVWD, which are the region’s flood control districts. These
agencies operate and maintain facilities by monitoring and reporting flood data.
Stakeholders have noted that improved understanding of the total acreage at risk
of flooding, and to what extent the risk to these areas includes, would increase the
ability to evaluate and assess potential and actual benefits of flood control and
stormwater projects.
Projects that address hazard mitigation at the local level include:
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 Capital Improvement Programs (CIP), which include large infrastructure
projects
 Projects that address hazard mitigation at the state level include:
 Small Community Infrastructure Improvements for Chemical and Nitrates
Contaminates: funds projects that address chemical and nitrate
contaminates and other health hazards to communities.
 Flood Protection Corridor Program (FCPC): This program funds nonstructural
flood control projects such as land conservation, and habitat protection.
 Urban Streams Restoration Program: This program funds stream protection
and promotes community involvement

D

Eastern Coachella Valley Stormwater Master Plan
This CVWD master plan covers areas within unincorporated areas of Riverside
County and includes the communities of Mecca, North Shore, Thermal, Oasis and
other areas. This plan is divided into two regions: the Mecca and North Shore area
and the Oasis and Valley Floor area. The Mecca and North Shore area consists
mostly of agricultural land and minor areas of residential and commercial
development. Large parts of this region are undeveloped. The risk of flooding in this
area is caused by limited flow capacities of numerous unimproved agricultural
channels. The Mecca/North Shore Stormwater Management Plan consists of nine
major drainage systems. The Oasis/Valley Floor area consists of areas to the west of
the Coachella Valley Stormwater Chanel in the eastern portion of the Coachella
Valley within Riverside County. The area is mostly arid desert with very little yearly
precipitation. The major flood risk to this region is from rainwater runoff from the
Santa Rosa mountains. Alluvial fan flooding is also a major concern for the
Oasis/Valley Floor region.
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The Coachella Valley Stormwater Chanel is an important stormwater protection
system for the Master Plan area. The limited capacity of this channel results in
flooding and a Special Designation Flood from FEMA. The proposed Coachella
Valley Stormwater Channel improvements consist of concrete lined banks
extending from upstream of Avenue 52 to Airport Boulevard. Other proposed
improvements consist of new bridges at Airport Boulevard, Avenue 62, Highway 111,
and Highway 86 as well as widening of the two Union Pacific Railroad bridges and a
widening of the low-water “Arizona Crossing” at Lincoln Street.
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Recommendations for the Oasis/Valley Floor area include diversions/control of
alluvial fan flows through training levees that will guide flows towards the inlets of
ten proposed conveyance channels and three basins to capture the sediment and
debris from the alluvial fans for the 68th Avenue Stormwater System, Kings Road
Stormwater System, and the Avenue 84 Stormwater System. Recommendations for
the Mecca/North Shore area include nine new stormwater systems.
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San Diego County Multi-Jurisdictional Hazard Mitigation Plan Update
This document was last updated in October 2017. Only a small area in the
northeastern portion of San Diego County is within Coachella Valley Water District
boundaries. This area of the District is located in an unincorporated area in the
desert section of the county. As noted, CVWD did not participate in this plan.
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Imperial County Multi-Jurisdictional Hazard Mitigation Plan Update
This document was last updated in December 2013. Only a small area in the
northwestern portion of Imperial County is within Coachella Valley Water District
boundaries. As noted, CVWD did not participate in this plan.
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Riverside County Multi-Jurisdictional Hazard Mitigation Plan Update
This document was last updated in July 2018. The majority of Coachella Valley
Water District service area is within Riverside County. As noted, CVWD did not
participate in this plan. However, the District intends to be included as an annex in
future updates to this plan.
Riverside County General Plan
The Riverside County General Plan was last revised in December 2015. Prior to this
recent revision, the plan was last updated in 1987. The plan incorporates a set of
natural hazard maps identifying floodplains, dam inundation areas, seismic activity
areas, landslide areas, and fire hazard areas in Riverside County.
One of the elements of the Riverside County General Plan is the Safety element,
which describes code conformances and development regulations. In this section
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of the plan, specific issues and policies pertaining to natural disasters are
addressed, including seismic, slope and soil instability; flood and inundation hazards;
fire hazards; and hazardous waste materials. Additionally, the plan contains a
section addressing disaster preparedness, response and recovery.
The Western Coachella Valley and Eastern Coachella Area Plans include policies
related to flooding and dam inundation, wind erosion and blow sand, wildland fires,
seismic and liquefaction hazards, and slope failures. For each one of these hazards
there are policies which aim to minimize damage, regulate development, and
require protection and conservation of specific areas.
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CVWD plays an important role in land development policy enforcement in Riverside
County. When requested, the District reviews development plans to confirm water,
sewer, and stormwater needs, and is responsible for completing Letters of Map
Revision (LOMR), when necessary, for new developments in the floodplain.

Fiscal Capability
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The ability of CVWD to act is closely associated with the amount of fiscal resources
available to implement mitigation policies and projects. This may take the form of
outside grant funding awards or district-based revenue and financing. The cost of
mitigation policy and project implementation vary widely. In some cases, mitigation
actions are tied primarily to staff time or administrative costs associated with
creation and monitoring of a given program. In other cases, direct expenses are
linked to an actual project, such as installing back-up power generators or flood
protection infrastructure, which can require a substantial commitment from CVWD,
state, and federal funding sources. CVWD has made fiscal commitments to the
mitigation of hazards through its stormwater master plans and capital improvement
program.
Coachella Valley Operational & Capital Improvement Program
The fiscal year 2018 operating budget sums $369.9 million. Property taxes and water
sales account for 26% and 20% of the revenue, respectively. Capital Improvement
projects (28%), water purchases (24.6%) and salaries and benefits (18.3%) account
for the expenditures.
There are six goals planned for completion in fiscal year 2018. These goals are
encompassed under major themes including employee/workforce development,
organization fiscal health, water supply sustainability, exceptional customer service,
water quality and environmental leadership, and infrastructure investment and
management.
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There are $14.6 million in capital improvement projects planned in fiscal year 2018.
Capital Improvement projects related to hazard mitigation include the following:
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 Flood Control System in North Indio. This project includes the design and
construction of a regional flood control channel to capture and reroute
stormwater flows.
 Levee Certification for Whitewater River Stormwater Channel. This project
includes engaging a consultant to prepare design plans for the deficient
levees in the area.
 Palm Dessert Water Quality Laboratory. This project will provide work space
for lab testing, and office space for Water Quality, Water Resources, Source
Control and Environmental Service staff. Additionally, the Emergency
Operations Center will also be located at this facility.
 Reservoir design, construction and rehabilitation, which will improve water
quality and maintain water storage capacity to the surrounding areas.
 New generator backup system and automatic transfer switch, which will
provide power during power outages.
 Security System Upgrade, which will allow better risk management, improved
safety, reduction of insurance premiums, and direct alerts to appropriate staff
allowing for faster response times.
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In addition to CVWD’s general funds, projects are funded through bonds and a
variety of grants. The CVWD grant committee meets monthly to make decisions on
which grants to pursue to fund projects and programs. Once this hazard mitigation
plan is FEMA-approved and adopted, the District will be able to capitalize on
existing FEMA non-disaster and post-disaster grants.

Political Capability

D

One of the most difficult capabilities to evaluate involves the political will of an
entity to enact meaningful policies and projects designed to reduce the impact of
future hazard events. The political climate must be considered in designing
mitigation strategies as it could be the most difficult hurdle to overcome in
accomplishing their adoption and implementation.
CVWD has demonstrated political capability through development of this hazard
mitigation plan and previously funded mitigation projects.
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Conclusion on Capability
A Capability Assessment examines CVWD’s capabilities to detect any existing gaps
or weaknesses within ongoing activities that could hinder proposed mitigation
activities and possibly exacerbate community hazard vulnerability. A few gaps or
weaknesses were identified for CVWD through an examination of existing plans and
programs and conversations with CVWD staff. The conclusions of the Risk
Assessment and Capability Assessment serve as the foundation for the
development of a meaningful hazard mitigation strategy. The list below outlines key
capabilities CVWD may consider in the Mitigation Strategy.
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 Coordinate with the County Emergency Management Departments to
achieve interoperability of EOC software and representations in appropriate
EOCs;
 Hire a full-time emergency manager;
 Provide necessary staffing and software for GIS department for ongoing
maintenance of asset management program data;
 Add funding of hazard mitigation actions to the responsibility of the grants
committee; and
 Incorporate projects from the capital improvement program and stormwater
management plans into the mitigation strategy (and vice versa).
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i While the Final Rule (44 CFR Parts 201 and 206 - Hazard Mitigation Planning and Hazard Mitigation Grant Program) for
implementing the Disaster Mitigation Act of 2000 does not require a local capability assessment to be completed for local
hazard mitigation plans, it is a critical step in developing a mitigation strategy that meets the needs of the District while taking
into account their own unique abilities. The Rule does state that a mitigation strategy should be “based on existing authorities,
policies, programs and resources, and its ability to expand on and improve these existing tools” (44 CFR, Part 201.6(c)(3)).
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Introduction
The intent of the Mitigation Strategy is to provide Coachella Valley Water District
(CVWD), also known as “the District,” with the goals that will serve as guiding
principles for future mitigation implementation along with the identification of
mitigation actions deemed obtainable to meet those goals and reduce the impact
of identified hazards. It is designed to be comprehensive, strategic, and functional
in nature:

 In being comprehensive, the development of the Mitigation Strategy includes
a thorough review of all hazards and identifies extensive mitigation measures
intended to not only reduce the future impacts of hazards, but also to help
the District achieve compatible economic, environmental, social, and
security goals.
 In being strategic, the development of the Mitigation Strategy works to align
proposed policies and projects with pre-identified, long-term planning goals.
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 In being functional, each proposed mitigation action is linked to established
priorities and assigned to specific divisions, departments, or individuals
responsible for their implementation with target completion deadlines. When
available, funding sources are identified that can be used to assist in project
implementation.
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The first step in designing the Mitigation Strategy includes the identification of
mitigation goals. Mitigation goals represent broad statements that are consistent
with the hazards identified within the plan and achieved through the
implementation of more specific mitigation actions. These goals set the blueprint for
the Mitigation Strategy and allowed the planning team to envision what they
wanted to achieve over the next five-year period.
The second step involves the identification, consideration, and analysis of available
mitigation measures (i.e., projects, activities, policies, etc.) that lead to identifying
mitigation actions that will help achieve the identified mitigation goals. This is a
long-term, continuous process sustained through the development and
maintenance of this plan. Alternative mitigation measures will continue to be
considered as future mitigation opportunities are identified, as data and
technology improve, as mitigation funding becomes available, and as this plan is
maintained over time.
The third and last step in designing the Mitigation Strategy is the development of the
Mitigation Action Plan. The Mitigation Action Plan represents a comprehensive and
functional plan for each action and is the most essential outcome of the mitigation
planning process. The Mitigation Action Plan includes a prioritized listing of proposed
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hazard mitigation actions (policies and projects) for the District to complete. Each
action has accompanying information, such as those departments or individuals
assigned responsibility for implementation, potential funding sources, and an
estimated target date for completion. The Mitigation Action Plan provides those
departments or individuals responsible for implementing mitigation actions with a
clear roadmap that also serves as an important tool for monitoring success or
progress over time. The cohesive collection of actions listed in the Mitigation Action
Plan can also serve as an easily understood menu of mitigation policies and
projects for those local decision makers who want to quickly review the
recommendations and proposed actions of the plan and potentially integrate with
other planning documents.
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In preparing the 2018 Mitigation Action Plan, members of the CVWD Planning Team
considered the overall hazard risk and capability to mitigate the effects of hazards
as recorded through the risk and capability assessment process. The adopted
mitigation goals were also considered when developing each action item.

Developing the 2019 Mitigation Strategy

 Identify Goals

R

 Identify Actions
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As this is the District’s first hazard mitigation plan, the Mitigation Strategy was
developed through a process with the consultant team and the planning team
in a manner that followed a traditional format.

 Develop a Mitigation Action Plan

D

Developing the 2019 Mitigation Goals
44 CFR Requirement

44 CFR Part 201.6(c)(3)(i): The mitigation strategy shall include a description of mitigation goals
to reduce or avoid long-term vulnerabilities to the identified hazards.

At its core, this plan recommends specific goals and actions that minimize hazard
vulnerability, reduce the risk profile of the District, and protect the assets within.
Further, this document is intended to serve as a single source to compile CVWD
hazard concerns to all hazards. This document provides the District with a proactive
approach to disaster management and risk reduction, the planning team reviewed
and ultimately defined four goal statements for the 2019 plan. The consultant team
used information gathered from discussions with key District stakeholders, the
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planning team, other hazard mitigation plans in the planning area, and existing
CVWD goals to recommend a set of goals to the planning team. These were initially
introduced and reviewed at the first Planning Team Meeting (October 16, 2018).
The goals were ultimately approved at the CVWD Planning Team Mitigation
Strategy Meeting held on November 14, 2018.
The final goals for CVWD are presented in Table 6.1.
Table 6.1: CVWD Hazard Mitigation Plan Goals

2
3

R

4

Identify and expand hazard mitigation activities to protect
CVWD assets from current and future hazard events
Increase the resilience of CVWD by ensuring hazard mitigation
and climate change policies, projects, and activities receive
consideration for funding, integration and implementation
Engage in a regional mitigation effort by building stronger
partnerships between CVWD and local, county, and Tribal
governments, businesses, residents, and other entities within
the service area
Maintain operational capacity and functionality during
natural, technological, or human-caused hazard events
through mitigation of current and future CVWD
infrastructure, including those providing domestic water,
sewer, irrigation, and stormwater, among other services
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Title
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Goals
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Identification and Analysis of Mitigation Techniques
44 CFR Requirement

44 CFR Part 201.6(c)(3)(ii): The mitigation strategy shall include a section that identifies and
analyzes a comprehensive range of specific mitigation actions and projects being considered
to reduce the effect of each hazard, with particular emphasis on new and existing buildings
and infrastructure.

In formulating the Mitigation Strategy for the CVWD Mitigation Plan, a wide range of
activities were considered to help advance the established four mitigation goals, in
addition to addressing any specific hazard concerns. In order to assist the District
and the planning team in developing a range of potential mitigation activities, the
consultant team presented the six broad categories of mitigation techniques:
Prevention, Property Protection, Natural Resource Protection, Structural Projects,
Emergency Services, and Public Awareness and Education. Presenting mitigation
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activities examples under these category types helped the decision makers
understand the kinds of activities addressed under a Hazard Mitigation Plan. In
addition, planning team members were encouraged to think holistically about their
district needs including both natural and non-natural hazards threats. The following
provides example activities presented under each category:

Prevention
Preventative activities are intended to keep hazard problems from getting worse
and are typically administered through programs or regulatory actions that
influence the way land is developed and assets are built. In the context of this plan,
prevention measures also include security initiatives. Prevention measures are
particularly effective in reducing a District’s future vulnerability, especially in areas
where development has not occurred, or capital improvements have not been
substantial. Examples of preventative activities include:

 Open space
preservation

 Floodplain regulations

Property Protection

Stormwater management regulations
Drainage system maintenance
Capital improvements programming
Riverine / fault zone setbacks
Security measures

AF

 Building standards







T

 Planning and zoning

R

Property protection activities involve the modification of existing buildings, district
assets and structures to help them better withstand the forces of a hazard, or
removal of the structures from hazardous locations. Examples include:

 Acquisition

D

 Relocation

 Asset and Building
elevation
 Critical facilities
protection

 Retrofitting (e.g., windproofing,
floodproofing, seismic design techniques,
etc.)
 Safe rooms, shutters, shatter-resistant glass
 Insurance

Natural Resource Protection
Natural resource protection activities reduce the impact of natural hazards by
preserving or restoring natural areas and their protective functions. Such areas
include floodplains, wetlands, and steep slopes:
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 Floodplain protection
 Watershed
management
 Riparian buffers
 Habitat preservation






Erosion and sediment control
Wetland preservation and restoration
Slope stabilization
Forest and vegetation management (e.g.,
fire resistant landscaping, fuel breaks, etc.)

Structural Projects
Structural mitigation activities are intended to lessen the impact of a hazard by
modifying the environmental natural progression of the hazard event through
construction. They are usually designed by engineers and managed or maintained
by District Operations and Engineering staff. Examples include:

 Reservoirs
 Diversions / detention / retention
 Channel modification

Emergency Services

AF

 Storm sewer expansion

T

 Dams / levees / dikes / floodwalls

R

Although not typically considered a “mitigation” technique, emergency service
activities do minimize the impact of a hazard event on people and property. These
commonly are actions taken immediately prior to, during, or in response to a hazard
event. Examples include:

 Warning and communication systems
 Evacuation planning and management

D

 Emergency response training and exercises
 Sandbagging for flood protection

Public Education and Awareness
Public education and awareness activities are used to advise residents, elected
officials, business owners, potential property buyers, and visitors about hazards,
hazardous areas, and mitigation techniques they can use to protect themselves
and their property. Examples of measures to educate and inform the public
include:
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 Outreach projects
 Speaker series / demonstration events
 Hazard map information
 Library materials

 School children educational
programs
 Hazard expositions
 Social media campaigns

Developing the 2019 CVWD Hazard Mitigation Actions

T

As this is the first iteration of the District’s hazard mitigation plan, all actions included
in the Mitigation Action Plan were derived from the 2018 planning process.
Following an overview of potential hazard mitigation techniques, the planning team
was encouraged to write down potential mitigation actions, using provided index
cards, during the Planning Team Kickoff Meeting (see Appendix C for meeting
notes). An excel file ‘CVWD_Mitigation_Strategy_Workbook’ was created by the
consultant team with these preliminary actions.

AF

To receive further feedback the consultant team sent the planning team, via an
email, the following documents to help acquire more mitigation action information
(See Appendix B):

R

 Mitigation_Action_Workbook_Instructions_CVWD
 CVWD_Mitigation_Strategy_Workbook
 Mitigation_Action_Examples

D

The consultant team also drafted numerous actions for consideration by CVWD
staff.
The planning team was provided approximately three weeks to review the CVWD
Mitigation Strategy Workbook and provide feedback on the identified actions as
well as to provide additional actions. During this period, the District staff held internal
discussions with planning team members to discuss actions with specific divisions
and departments and obtain missing required information. Multiple members of the
planning team provided feedback, resulting in multiple identified hazard mitigation
actions.
The consultant team gathered this feedback and refined the CVWD Mitigation
Action Workbook.
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During the Mitigation Strategy Meeting, the planning team reviewed and refined
the preliminary actions and added additional actions after reviewing results of the
Risk Assessment and Capability Assessment (see Appendix C for meeting notes).
The last step in revising the Mitigation Strategy was accomplished during the draft
plan review period from December 3 – December 31, 2018. During this time, the
planning team members were provided the opportunity to individually review each
mitigation action in the Mitigation Action Plan and provide comments. Through this
process, the final Mitigation Action Plan was developed as presented at the end of
this section.
In order to capture a full range of information needed for each action, including a
benefit-cost review, the following information was collected:

 Proposed Action Description








 Site and Location

T

 History of Damages
 Hazards Addressed

AF

 Mitigation Category
 Estimated Cost

Benefits
Priority
Potential Funding Sources
Lead Implementer/Other Partners
Implementation Schedule
Comments

To estimate cost, the planning-level cost of each action was categorized based on
the following criteria:

R

 Low Estimated Cost ($0 - $4,999)

 Moderate Estimated Cost ($5000 - $49,999)

D

 High Estimated Cost ($50,000 - $249,999)
 Very High Estimated Cost ($250,000 - Above)
Actions for which costs were not applicable (e.g., creation of a policy) were
estimated at $0 or marked as “staff time.”
In addition, the planning team prioritized actions as “very high,” “high,”
“moderate,” or “low” priority based on the following criteria:








Enhance Life Safety
Protect Property
The Action is Technically Feasible
The Action is Political Feasible
The Action is Legal
Positive Environmental Impacts
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Positive Social Impact
Administrative Capability
Local Champion
The Action Advances other District Objectives

Once the benefit and costs of the actions were determined, the consultant team
convened to calculate the priority of each action item based on the following
Benefit-Cost Prioritization Matrix (Table 6.2.). This decision-making chart assigns a
simplified benefit-cost prioritization ranking for each mitigation action item. Those
mitigation action items that receive a higher-ranking signal projects that should
potentially receive more attention. Inversely, projects that are estimated to be
higher in cost with a lower benefit receive a lower-ranking. It should be noted that
this methodology provides a simplistic Benefit-Cost model and depending on the
action item a more detailed Benefit-Cost model maybe needed in the future.

T

Table 6.2: Benefit-Cost Prioritization Matrix

Prioritization Matrix

AF
C (Moderate)

B (High)

A (Very High)

Very High

Low

Low

Moderate

High

High

Low

Moderate

Moderate

Very High

Moderate

Low

High

High

Very High

Low

Moderate

High

Very High

Very High

R

D (Low)

D

Estimated Cost

Benefit

2019 CVWD Mitigation Action Plan
The CVWD Hazard Mitigation Action Plan is intended to be comprehensive of all
potential mitigation action needs for the District. The following key elements are
captured within the Mitigation Action Plan to help the planning team track each
action over the next five years.
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 Action Number
 Action Description
 Hazard(s) Addressed
 Mitigation Type
 Estimated Cost







Estimated Benefit
Benefit-Cost Prioritization
Potential Funding Source
Lead Implementer/Other Partners
Implementation Schedule

D

R

AF

T

Table 6.3 presents the entire Mitigation Action Plan.
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Table 6.3: CVWD 2019 Mitigation Action Plan

Action
#

Action Description

Hazard(s)
Addressed

Type

Estimated
Cost

Benefit

Benefit/Cost
Prioritization

Potential Funding
Source

Lead Implementer
and Partners

Implementation
Timeframe

General

Cross-train and coordinate between
divisions to assist in post-disaster situations
(could be short staffed).
Seek funding in order to continue efforts
to monitor and prevent a quagga mussel
invasion in the Coachella Canal as well
as other water systems managed by the
District.

G-4

G-5

G-6

G-7

Install generators and transfer switches
on critical facilities, assets, and
infrastructure throughout the district.
Develop self-sufficient operational system
for each zone/facility operation: Supply
inventory to establish operations without
reliance on outside sources: identify
potential gaps and procure required
items (tools, equipment and structural
items), develop a replacement process
of used items to improve continuity of
operations.
Evaluate radio system for operational
capabilities during a disaster and
compatibility with neighboring agencies,
possible addition of satellites and
amplifiers as needed

Moderate

High

CIB

All Departments

1-2 Years

All hazards

Emergency
Services

$5,000 –
$49,999
(Moderate)

Moderate

High

CIB

All Departments

Annual

Aquatic Invasive
Species

Prevention

$5,000 –
$49,999
(Moderate)

Energy
Shortage/Power
Failure, Earthquake,
Flood, Lightning,
Tornado, Severe
Wind, Terrorism

Property
Protection

$50,000 $249,999
(High)

All hazards

All hazards

T

G-3

$0 - $4,999
(Low)

Moderate

High

CIB

All Departments

Annual

Very High

Very High

CIB, Grant

All Departments

Annual

AF

REDACTED

Prevention

R

G-2

Flood, Earthquake

Emergency
Services

$250,000 –
Above (Very
High)

Very High

Very High

CIB

All Departments

5 years

Emergency
Services

$250,000 –
Above (Very
High)

Moderate

Moderate

CIB

Facilities & Maintenance,
Operations

1-3 years

D

G-1

Ensure newly constructed and retrofitted
facilities address flooding and
earthquakes vulnerabilities by reviewing
and amending design specifications.
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Action
#

Action Description

Hazard(s)
Addressed

Type

Estimated
Cost

Benefit

Benefit/Cost
Prioritization

Potential Funding
Source

Lead Implementer
and Partners

Implementation
Timeframe

G-8

Continue to distribute information about
disaster preparations through mailings,
printed notifications, educational
campaigns, social media, digital
devices, addressing media inquiries, and
in- person events and workshops. This
information should be distributed widely
and in all commonly spoken languages
within the District’s service territory.

G-9

Evaluate alternative methods of
dissemination of information during
disaster to improve emergency planning
for vulnerable communities

G-10

Participate in community outreach
events on preparedness related to water
and sewer service

All hazards

Public
Education
and
Awareness

G-11

Continue to enhance water storage
capacities to provide an optimum
sufficiency level for post disaster
response,

Drought

Prevention

$250,000 –
Above (Very
High)

Very High

High

CIB, Grants

Engineering

Annual

G-12

Introduce GPS on buried pipelines for
identification of pipelines post disaster.

All hazards

Structural
Projects

$250,000 –
Above (Very
High)

High

Moderate

CIB, Grants

Engineering

5 years

G-13

REDACTED

G-14

Acquire new fire detection and
suppression systems for the small Motor
Control Centers (MCC) at Water
Reclamation Plant 4 & 7.

Public Health
Emergencies

Emergency
Services

$250,000 –
Above (Very
High)

High

Moderate

Sanitation Fund

Engineering, Facilities &
Maintenance,
Operations Departments

3 Years

G-15

Conduct an engineering-level study to
understand specific seismic vulnerabilities
and consequences to assets (including
buildings and infrastructure) and services
(sanitation - treatment plants, lift stations;
stormwater - dikes, gates, levees;
domestic water - reservoirs, lift stations,
etc.).

Earthquake

Prevention

$50,000 $249,999
(High)

High

Moderate

CIB, Grant

Engineering; All
Departments

1-3 Years

$5,000 –
$49,999
(Moderate)

Very High

Very High

CIB

Communications

Annual

All hazards

Public
Education
and
Awareness

Staff Time

Very High

Very High

CIBs

Communications

Annual

Staff Time

High

CIBs

Communications

Annual

T

All hazards

Public
Education
and
Awareness

D

R

AF

Moderate
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Action
#

Action Description

Hazard(s)
Addressed

Type

Estimated
Cost

Benefit

Benefit/Cost
Prioritization

Potential Funding
Source

Lead Implementer
and Partners

Implementation
Timeframe

Energy
Shortage/Power
Failure
Public Health
Emergencies

Prevention

$5,000 –
$49,999
(Moderate)

Moderate

High

CIB

Facilities & Maintenance
Department

5 Years

G-17

Prevent environmental hazard through
ground water monitoring of underground
Storage Tanks holding unleaded and
diesel fuel, and waste oil.

Hazardous Materials
Release;
Earthquake

Natural
Resource
Protection

$250,000 –
Above (Very
High)

Low

Low

Motor Pool Fund

Facilities & Maintenance
Department

5 Years

All hazards

Prevention

$250,000 –
Above (Very
High)

G-20

G-21

Develop improvement plans to
repair/replace aging irrigation
infrastructure and pipes while mitigating
assets.

All hazards

Very High

High

HMA Grants, FEMA
Grants and Assistance

Grants Committee; All
Departments

1-5 Years

Very High

Very High

CIB, FEMA

Human Resources,
Operations

5 Years

Very High

Very High

CIB, Grant

Human Resources,
Operations

1 year

High

Moderate

CIB

Irrigation, Engineering,
Distribution

1-2 Years

AF

R

G-19

Emergency
Services

$5,000 –
$49,999
(Moderate)

D

G-18

Seek grant funding for mitigation
opportunities eligible under the most
current version of the Unified Hazard
Mitigation Assistance (UHMA) Guidance
and Public Assistance 406 mitigation
Guidance. Projects could include but are
not limited to: acquisition, elevation,
mitigation reconstruction, and wet/dry
flood proofing to structures as
applicable; seismic retrofits, redundant
power to critical facilities, infrastructure
and assets, wind retrofits to critical
facilities, storm shelters and other
activities that reduce to the loss of life
and property.
Conduct cross-department training
exercises to simulate earthquake and
other situations for CVWD and in
coordination with neighboring
jurisdictions, tribes, and agencies.
Coordinate with the county regarding
implementation of emergency
communication software (e.g., Web
EOC) to enhance interoperability.
Coordinate with all counties (Riverside,
Imperial, San Diego) for interoperability.

T

G-16

Acquire an “infrared scanning” fire
prevention system that can detect high
voltage heat spots that pose a risk for fire
into the District’s preventative
maintenance schedule.

All hazards

Emergency
Services

$0 - $4,999
(Low)

All hazards

Prevention

$250,000 –
Above (Very
High)
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G-25

G-26

G-27

Enhance emergency communication
procedures and systems for post-disaster
events (public, internal, and other
agencies).
Identify trees, telephone poles, and other
large objects that may threaten nearby
District infrastructure in high wind events,
and maintain or reinforce as
appropriate.
Develop a monitoring schedule for the
status of dry vegetation on District
property and around District facilities in
wildland and WUI zones, and conduct
weed abatement and pesticide
application activities as needed.

Estimated
Cost

Benefit

Benefit/Cost
Prioritization

Potential Funding
Source

Lead Implementer
and Partners

Implementation
Timeframe

All hazards

Prevention

$50,000 $249,999
(High)

Very High

Very High

CIB

IT, All Departments

Annual

All hazards

Prevention

$250,000 –
Above (Very
High)

Very High

Very High

CIB, Grant

IT, All departments

2 Years

All hazards

Emergency
Services

Staff Time

Very High

Very High

CIBs

Operations

Annual

All hazards

Emergency
Services

$50,000 $249,999
(High)

Severe Winds,
Tornado

Prevention

$0 - $4,999
(Low)

Wildfire

Prevention

G-28

Retrofit Manholes throughout the District.

Flood

G-29

Procure on-call emergency services
contracts (MOU's) for post-disaster
events.

All hazards

T

G-24

Identify, document, and mitigate
vulnerable facilities, pipelines, and assets
with a specific focus on recordkeeping
for maintenance, damages, and
inspection reports.
Encourage managers and staff to
complete FEMA training courses and
CalOES Safety Assessment Program,
participation in multi-agency emergency
preparedness exercises.

Type

High

Moderate

CIB

Operations

1-3 Years

Moderate

High

CIB

Operations, Facilities &
Maintenance

Annual

High

High

CIB

Operations, Facilities &
Maintenance

Annual

Moderate

Moderate

CIB

Operations

Annual

High

Very High

CIB

Operations, Finance

Annual

AF

G-23

Enhance and centralize GIS data that
can be shared, accessed, and utilized
across departments.

Hazard(s)
Addressed

R

G-22

Action Description

$5,000 –
$49,999
(Moderate)

D

Action
#

Prevention

$250,000 –
Above (Very
High)

Emergency
Services

$0 - $4,999
(Low)
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Action
#

Action Description

G-30

Hire/Identify a full-time Emergency
Services Coordinator.

G-31

REDACTED

G-32

Install pipeline isolation valves to enable
smaller geographic service outages and
shorter recovery periods.

Hazard(s)
Addressed

Type

Estimated
Cost

All hazards

Prevention

$50,000 $249,999
(High)

All hazards

Structural
Projects

$5,000 –
$49,999
(Moderate)

Benefit

Benefit/Cost
Prioritization

Potential Funding
Source

Lead Implementer
and Partners

Implementation
Timeframe

High

Moderate

CIB

Operations, Human
Resources

1-2 Years

Moderate

High

CIB

Sanitation, Stormwater,
Domestic Water

1-2 Years

Moderate

CIB

Domestic Water

Annual

Domestic Water
Earthquake, Flood,
Extreme Cold

Structural
Projects

$50,000 $249,999
(High)

DW-2

Develop improvement plans to
repair/replace aging infrastructure and
pipes while mitigating assets.

Flood, Earthquake,
Extreme Cold

Property
Protection

$250,000 Above (Very
High)

Prevention

$50,000 $249,999
(High)

DW-4

Develop a plan to add in redundant
transmission lines for areas only served by
one access point (e.g., areas near Salton
Sea).

DW-5

Coordinate with CVWD departments,
jurisdictions, state DOTs and
environmental regulators to mitigate
mobile hazmat spills (e.g., tractor tailor
accidents) from contaminating the
water. Activities including

Hazmat Release,
Public Health
Emergencies

High

Moderate

CIB

Domestic Water

1 Year

High

Moderate

CIB

Domestic Water

1-2 Years

R

Formally identify communities that are
served by a single transmission line.

D

DW-3

Flood, Earthquake,
Extreme Cold,
Public Health
Emergencies,
Energy Shortage,
Power Failure,
Terrorism, Drought,
Wildfire
Flood, Earthquake,
Extreme Cold,
Public Health
Emergencies,
Energy Shortage,
Power Failure,
Terrorism, Drought,
Wildfire

High

T

Replace ABS pipes when mitigating or
repairing facilities.

AF

DW-1

Prevention

$50,000 $249,999
(High)

High

Moderate

CIB

Domestic Water

1-3 Years

Emergency
Services

$5,000 –
$49,999
(Moderate)

High

Moderate

CIB

Domestic Water

1-3 Years
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Action
#

Action Description

Hazard(s)
Addressed

Type

Estimated
Cost

Benefit

Benefit/Cost
Prioritization

Potential Funding
Source

Lead Implementer
and Partners

Implementation
Timeframe

training/exercises, memorandums of
agreement, and CVWD procurement of
hazmat clean-up equipment.

DW-6

Explore redundancy options for
transferring brine off site or using a new
technology.

Hazmat Release,
Terrorism,
Earthquake

DW-7

Explore system enhancements to reduce
potential for boil water advisory following
heavy rain infiltration.

Public Health
Emergencies, Flood

DW-8

Install a minimum of 2 reservoirs per
domestic water pressure zone to address
redundancy.

DW-9

$0 - $4,999
(Low)

Moderate

High

CIB

Domestic Water

1-2 Years

Natural
Resource
Protection

$5,000 –
$49,999
(Moderate)

High

High

CIB

Domestic Water

Annual

All hazards

Structural
Projects

$250,000 –
Above (Very
High)

Very High

High

CIB, Grants

Domestic Water,
Engineering

1-5 Years

Install interties and connections to public
and private groundwater wells for
redundancy.

All hazards

Structural
Projects

$50,000 $249,999
(High)

High

Moderate

CIB, Grants

Domestic Water

Annual

DW-10

Continue to implement Water
Management Plans to satisfy Sustainable
Water Management Act requirements to
prevent avoidable adverse impacts

Drought, Climate
Change, Landslide/
Subsidence

Natural
Resource
Protection

$5,000 –
$49,999
(Moderate)

High

High

CIB

Domestic Water

Annual

DW-11

Partner with other regional and local
stakeholders/districts to conduct a
comprehensive water reuse study.

All hazards

$0 - $4,999
(Low)

Moderate

High

CIB, Grants

Domestic Water

1-3 Years

Proactively seek alternative supplies from
other Water Districts.

Drought, Climate
Change, Public
Health
Emergencies,
Wildfire, Hazardous
Materials Release,
Terrorism/Sabotage,
Energy
Shortage/Power
Failure

Very high

CIB

Domestic Water

Annual

AF

R
Prevention

D

DW-12

T

Prevention

Prevention

$0 - $4,999
(Low)

High
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Action
#

Action Description

Hazard(s)
Addressed

Type

Estimated
Cost

Benefit

Benefit/Cost
Prioritization

Potential Funding
Source

Lead Implementer
and Partners

Implementation
Timeframe

Moderate

High

CIB

Domestic Water

1-2 Years

Evaluate procedures to provide water to
customers if system is jeopardized during
disasters.

All hazards

Emergency
Services

$0 - $4,999
(Low)

DW-14

Strengthen slopes surrounding reservoirs,
pump stations and other assets to
protect against landslides and
earthquakes.

Landslides and
Earthquakes

Structural
Projects

$50,000 $249,999
(High)

High

Moderate

CIB, Grants

Domestic Water

2-5 Years

DW-15

Improve existing pipeline network to
increase fire flow capacity and enhance
fire protection.

Wildfire

Structural
Projects

$50,000 $249,999
(High)

High

Moderate

CIB, Grants

Domestic Water

Annual

DW-16

Enhance public and student outreach
programs to include education on how
to prepare for the impacts of hazards on
water and wastewater operations.

All hazards

Public
Education
and
Awareness

$0 - $4,999
(Low)

CIB

Communications,
Domestic Water

Annual

DW-17

Conduct public outreach/education
related to open channel safety.

All hazards

Public
Education
and
Awareness

$0 - $4,999
(Low)

DW-18

In coordination with retail water suppliers,
host regular workshops and classes on
water conservation, including providing
information on drought-tolerant
landscaping, available rebates for water
retrofits, and water efficiency strategies
in new buildings. Continue to offer
workshops and classes even when
drought conditions are not present.
Develop outreach materials for water
conservation.

Drought

DW-19

Install Earthquake Valves at 1/2 of all
reservoirs

Earthquake

Structural
Projects

$50,000 $249,999
(High)

DW-20

Place concrete slope protection along
channel banks at all locations where the
district has underground facilities in the
channel banks.

Flooding

Structural
Projects

$250,000 –
Above (Very
High)

T

DW-13

Very High

R

AF

High

$5,000 –
$49,999
(Moderate)

Very High

Operations

Communications,
Domestic Water

Annual

High

High

CIB, Grant

Communications

Annual

Very High

Very High

Domestic Enterprise,
Grants

Engineering

1-5 Years

High

Moderate

Domestic, Sanitation
and Stormwater
Enterprises, Grants

Engineering

1-20 Years

D

Prevention

High
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Action
#

Action Description

Hazard(s)
Addressed

Type

Estimated
Cost

Benefit

Benefit/Cost
Prioritization

Potential Funding
Source

Lead Implementer
and Partners

Implementation
Timeframe

Identify domestic pipelines with high leak
history and recommend for capital
replacement projects.

Earthquake, aging
infrastructure

Prevention

Staff Time

High

Very High

Domestic Enterprise

Operations

Annual

DW-22

Continue to enhance leak testing of
CVWD assets.

All hazards

Prevention

$5,000 –
$49,999
(Moderate)

High

High

CIB

Domestic Water

Annual

DW-23

Completely implement and follow Asset
Management.

All hazards

Prevention

Staff Time

High

Very High

CIB

Engineering, Operations,
Facilities and
Maintenance

1-5 Years

DW-24

Explore opportunities to install dual
transmission mains from compatible
reservoirs (7802 to 1092, 3501 to 4711,
7990 to 8121 and others)

Earthquake

Structural
Projects

$250,000 –
Above (Very
High)

High

CIB

Engineering/Ops

2-5 Years

DW-25

Explore opportunities to install dual
Booster Stations near Mecca (07990) and
Desert Hot Springs (03501)

Earthquake
/Flood/Energy
shortage/power
failure

Prevention

DW-26

REDACTED

DW-27

Evaluate existing facilities for response to
seismic events" infrastructural System:
Flexible pipe joint at wellheads, pump
stations and reservoirs, seismic shut-off
valves, bolt down reservoirs, tie down
equipment, diversion channels in case of
reservoir failure
Complete major stormwater projects to
mitigate flood impacts as defined in the
stormwater master plans.

Flood

SW-2

Design and construct Flood Control
Projects identified throughout the District.

SW-3

Pursue funding for the design and
construction of storm drainage projects
to protect vulnerable properties,
including property acquisitions, upstream

SW-1

AF

Very High

Very High

High

CIB

Engineering/Ops

1-5 Years

$250,000 –
Above (Very
High)

Very High

High

CIB, Grants

Engineering/Ops

Annual

R

$250,000 –
Above (Very
High)

Prevention

D

Earthquake

T

DW-21

Stormwater

Structural
Projects

$250,000 –
Above (Very
High)

High

Moderate

CIB, Grant, Loan

Engineering, Stormwater

Annual

Flood

Structural
Projects

$250,000 –
Above (Very
High)

Very High

High

CIB, Grants

Engineering, Stormwater

Annual

Flood

Prevention

$50,000 $249,999
(High)

High

Moderate

CIB, Grant

Engineering, Stormwater

Annual
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Action
#

Action Description

Hazard(s)
Addressed

Type

Estimated
Cost

Benefit

Benefit/Cost
Prioritization

Potential Funding
Source

Lead Implementer
and Partners

Implementation
Timeframe

Moderate

Moderate

CIB, Grant

Engineering, Stormwater,
Sanitation

1-2 Years

High

High

CIB

Stormwater

Annual

SW-7

SW-8

SW-9

Develop outreach materials for extreme
flood conditions and events.
Conduct a study/develop a plan to site
and install small retention/detention
ponds to capture water.
Work with local jurisdictions in dam
inundation zones to ensure residents and
businesses are aware of the potential risk,
and that dam inundation mitigation
strategies are integrated into local
planning efforts.

Structural
Projects

$50,000 $249,999
(High)

Flood,
Dam/Levee/Reserv
oir Failure

Prevention

$5,000 –
$49,999
(Moderate)

Flood

Structural
Projects

$50,000 $249,999
(High)

Flood

Public
Education
and
Awareness

Flood

AF

SW-6

Continue to enforce creek/channel
protection, stormwater management,
and discharge control requirements to
keep drainage infrastructure free of
obstructions. Monitor drainage
infrastructure for obstructions and
remove any obstructions as quickly as
possible.
Retrofit hardscaped areas on District
property, including parking lots and
plazas, to use permeable paving, green
infrastructure, and other low-impact
development design features to allow for
increased infiltration, even in heavy rain
events.

Flood, Earthquake

High

Moderate

CIB, Grant

Stormwater

1-5 Years

$5,000 –
$49,999
(Moderate)

Moderate

High

CIB, Grant

Communications

Annual

Prevention

$5,000 –
$49,999
(Moderate)

Moderate

High

CIB, Grant

Engineering, Stormwater

1-3 Years

Prevention

$0 - $4,999
(Low)

Moderate

High

CIB

Engineering, Stormwater

1-5 Years

Moderate

CIB

Sanitation

1-3 Years

R

SW-5

Explore options to harden Concrete dike
near 8101 Force Main.

D

SW-4

T

storage such as detention basins, and
channel widening with the associated
right-of-way acquisitions, relocations,
and environmental mitigations.

Dam/ Levee/
Reservoir

Sanitation
S-1

Retrofit the Jefferson Street Lift Station
(5512) which has experienced two
broken pipes.

Flood, Earthquake

Structural
Projects

$250,000 –
Above (Very
High)

High
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Action
#

Action Description

Hazard(s)
Addressed

Type

Estimated
Cost

Benefit

Benefit/Cost
Prioritization

Potential Funding
Source

Lead Implementer
and Partners

Implementation
Timeframe

Moderate

High

CIB

Sanitation

1-2 Years

Flood

Prevention

$0 - $4,999
(Low)

S-3

Identify and document sewer line
crossings (crossing over canals).

Flood, Earthquake,
Public Health
Emergencies

Prevention

$50,000 $249,999
(High)

High

Moderate

CIB, Grant

Sanitation

Annual

S-4

Mitigate sewer line crossings (crossing
over canals) to reduce potential for spills.

Flood, Earthquake,
Public Health
Emergencies

Structural
Projects

$250,000 –
Above (Very
High)

High

Moderate

CIB, Grant

Sanitation

Annual

S-5

Harden East Dike to protect Water
Reclamation Plant (WRP) 4.

Flood, Earthquake,
Dam/ Levee
/Reservoir Failure

Structural
Projects

$250,000 –
Above (Very
High)

CIB, Grant

Sanitation

1-4 Years

S-6

REDACTED

S-7

Seek funding to mitigate flooding issues
at WRP 1 associated with heavy rains.

Flood

Prevention

$0 - $4,999
(Low)

High

Very High

CIB

Sanitation

1 Year

S-8

Mitigate flooding of wash/channel that
overflows during heavy rain (e.g.,
Buchannan at HW 166 - possible culvert
expansion).

Flood

Structural
Projects

$250,000 –
Above (Very
High)

High

Moderate

CIB, Grant

Sanitation

1-5 Years

S-9

Protect/mitigate sanitation lines coming
into treatment plants.

Earthquake

Structural
Projects

$250,000 –
Above (Very
High)

Very High

High

CIB

Sanitation

1-5 Years

S-10

Identify Mitigation Plan for potential SSO
flows in WWSC & Canal Crossings.

All hazards

Prevention

$250,000 –
Above (Very
High)

High

Moderate

CIB

Engineering/Ops

2-5 Years

S-11

Develop an Emergency Fuel
Replenishment Plan.

All hazards

Prevention

$50,000 $249,999
(High)

High

Moderate

CIB

Engineering/Ops

1-2 Years

S-12

Explore options for Emergency Storage
for Wastewater.

All hazards

Prevention

$250,000 –
Above (Very
High)

Moderate

Low

CIB

Engineering/Ops

2-3 Years

S-13

Evaluate and identify projects to further
protect CVWD sewer pipes located in
earthen (unlined/unarmored) levees

All hazards

Prevention

$5,000 –
$49,999
(Moderate)

Moderate

High

CIB

Engineering/Ops

1-5 Years

T

S-2

Work with neighboring
jurisdictions/agencies to address road
access issues to the Bombay Beach Lift
Station during flooding.

Moderate

D

R

AF

High
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Implementation and Integration
44 CFR Requirement
44 CFR Part 201.6(c)(4)(i): The plan shall include a plan maintenance process that includes a section
describing the method and schedule of monitoring, evaluating and updating the mitigation plan within
a five-year cycle.
44 CFR Part 201.6(c)(4)(ii): The plan maintenance process shall include a process by which local
governments incorporate the requirements of the mitigation plan into other planning mechanisms such
as comprehensive or capital improvement plans, when appropriate.

Implementation

AF

T

In order to successfully reduce future losses, implementing the actions within this
plan is highly recommended. Coachella Valley Water District (CVWD; the District)
involved a wide range of staff in the plan development process. Several CVWD
departments, divisions or other partners participating in the 2019 Coachella Valley
Water District Hazard Mitigation Plan (“the plan”) are responsible for implementing
specific mitigation actions as prescribed in the Mitigation Action Plan (Section 6).
Every proposed action listed in the Mitigation Action Plan is assigned to a specific
“lead” department or partner in order to assign responsibility and accountability
and increase the likelihood of subsequent implementation.

D

R

In addition to the assignment of a local lead department or partner, an
implementation time period or a specific implementation date has been assigned
in order to assess whether actions are being implemented in a timely fashion. The
District will seek outside funding sources to implement mitigation projects in both the
pre-disaster and post-disaster environments. When applicable, specific potential
funding sources have been identified for proposed actions listed in the Mitigation
Action Plan.
The planning team intends to meet once annually moving forward. This frequency
of meeting will also assist in implementation, as meetings will be coordinated with
the strategic planning process. A key agenda item will be to determine which
actions are being implemented by members of the planning team.

Integration

The District will integrate this hazard mitigation plan into relevant CVWD decisionmaking processes, plans, or mechanisms, where feasible. This includes integrating
the requirements of the hazard mitigation plan into other planning documents,
processes, or mechanisms, such as strategic planning initiatives, the CVWD 5-year
capital improvement plan, future stormwater plans, EPA-required vulnerability
assessment plans, the CVWD Emergency Response Plan and other future plans.
The members of the planning team will remain charged with ensuring that the goals
and mitigation actions of new and updated CVWD planning documents for their
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departments are consistent, or do not conflict with, the goals and actions of the
hazard mitigation plan, and will not contribute to increased hazard vulnerability in
the District’s service area.
Since this is the District’s first hazard mitigation plan, integrating this plan with other
CVWD planning mechanisms will be a new endeavor. Therefore, opportunities to
integrate the requirements of this plan into other planning mechanisms shall
continue to be identified through future planning efforts. The planning team
outlined the following mechanisms underway and under consideration:

T

 Integration of the District’s hazard mitigation plan will be considered on a
case by case basis and identified at the onset of plan development.
 Integration of the hazard mitigation plan into the District’s capital
improvement program scoring criteria (e.g., does the project advance
mitigation) will be implemented if deemed feasible.
 Integration of the hazard mitigation plan into the District’s annual strategic
planning process will occur through a review of action status.

AF

Monitoring, Evaluation and Enhancement

D

R

Periodic revisions and updates of the Hazard Mitigation Plan are required to ensure
that the goals of the Plan are kept current, taking into account potential changes in
hazard vulnerability and mitigation priorities. In addition, revisions may be necessary
to ensure that the Plan is in full compliance with applicable federal and state
regulations. Periodic monitoring and evaluation of the plan will also ensure that
specific mitigation actions are being reviewed and carried out according to the
Mitigation Action Plan. Monitoring refers to tracking the implementation of the
plan over time. Evaluating refers to assessing the overall effectiveness of the plan
intent and goals.
The planning team shall meet once annually to monitor and evaluate the progress
attained and to revise, where needed, the activities set forth in the plan. The CVWD
Director of Engineering will be responsible for reconvening the planning team for
these reviews.
The annual meetings provide the planning team with an opportunity to:







Evaluate those actions that have been successful;
Document mitigation action implementation or status;
Review plan goals;
Document hazard occurrences and impacts;
Explore the possibility of documenting potential losses avoided due to the
implementation of specific mitigation measures; and
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 Identify any new or additional vulnerabilities that may be faced by the
District and may need to be addressed in a future update of this plan.
Any findings or recommendations made during the annual review shall be
documented in the form of a memo that can be shared with interested
stakeholders, including the public, through the District’s website. Further, mitigation
action progress can be monitored (i.e., tracked) in an excel version of the
mitigation action plan. The planning team will also meet following any disaster
event warranting a reexamination of the mitigation actions being implemented or
proposed for future implementation. This will ensure that the plan is continuously
updated to reflect changing conditions and needs within the District.

Five Year Plan Review and Update

D

R

AF

T

The Coachella Valley Water District Hazard Mitigation Plan will be thoroughly
reviewed by the planning team every five years in alignment with federal
regulations to ensure its consistency with these requirements. This update is also
used to determine whether there have been any significant changes in the District
that may, in turn, necessitate changes in the types of mitigation actions proposed,
goals, or priorities. New development in identified hazard areas, an increased
exposure to hazards, an increase or decrease in capability to address hazards, and
changes to federal or state legislation are examples of factors that may affect the
necessary content of the plan. The CVWD Director of Engineering will be
responsible for reconvening the planning team and conducting the five-year
review. Of note, the District intends to join the Riverside County Hazard Mitigation
Plan, as an annex, for the next five-year update. The Riverside County Hazard
Mitigation Plan was recently approved (late 2018), so the update process is
anticipated to begin in approximately 2021. The CVWD Director of Engineering (or
his/her designee) will coordinate with Riverside County to join the next version of the
plan.
In general, the plan update development process begins approximately two years
prior to plan expiration. First, resources to develop the plan must be obtained, such
as obtaining a planning grant. This will be followed by the plan update process, led
by the planning team.
Upon completion of the review and update/amendment process, the Coachella
Valley Water District Hazard Mitigation Plan will be submitted to the State Hazard
Mitigation Officer at the California Office of Emergency Services (CalOES) for a
compliance review in accordance with 44 CFR 201. The plan will then be reviewed
by FEMA Region IX. Once an “approved pending adoption” status has been issued
by FEMA Region IX, the District can then review, approve and adopt the plan. The
District review consists of final approval by the CVWD Board of Directors during a
public meeting.
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Disaster Declaration

Following a federal disaster declaration, the Coachella Valley Water District Hazard
Mitigation Plan may be revised as necessary to reflect lessons learned, or to address
specific issues and circumstances arising from the event. It will be the responsibility of
the CVWD Director of Engineering to reconvene the planning team and ensure the
appropriate stakeholders are invited to participate in the plan revision and update
process following declared disaster events.

Plan Amendment Process

T

Unique circumstances, such as availability of critical data or an omission, may
necessitate a plan amendment. Upon the initiation of the amendment process, the
District will forward information on the proposed change(s) to all interested parties
including, but not limited to, all directly affected departments, community partners,
and customers. Information will also be forwarded to CalOES and FEMA. This
information will be disseminated in order to seek input on the proposed
amendment(s) for no less than a 45-day review and comment period (unless
circumstances necessitate a shorter review).

R

AF

At the end of the 45-day review and comment period, the proposed
amendment(s) and all comments will be forwarded to the planning team for final
consideration. The planning team will review the proposed amendment along with
the comments received from other parties, and if acceptable, the planning team
will submit a recommendation for the approval and adoption of changes to the
plan.
In determining whether to recommend approval or denial of a plan amendment
request, the following factors may be considered by the planning team:

D

 There are major errors, inaccuracies, or omissions made in the identification of
issues or needs in the plan.
 New or previously unknown issues or needs have been identified which are
not adequately addressed in the plan.
 There has been a change in information, data, or assumptions from those on
which the plan is based.
If the planning team opts to move forward with the amendment, the revised plan
must be reviewed and approved by CalOES and FEMA. The CVWD Board of
Directors will also need to approve the revised plan. Prior to adoption, the District
shall post the updated plan to the District website for public comment. The Board of
Directors will review the recommendation from the planning team (including the
factors listed above) and comments received from the public. Following that
review, the governing bodies will take one of the following actions:
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 Adopt the proposed amendments as presented;
 Adopt the proposed amendments with modifications;
 Refer the amendments request back to the planning team for further revision;
or
 Defer the amendment request back to the planning team for further
consideration and/or additional hearings.

Continued Public Involvement
44 CFR Requirement
44 CFR Part 201.6(c)(4)(iii): The plan maintenance process shall include a discussion on how
the community will continue public participation in the plan maintenance process.

D

R

AF

T

Public participation is an integral component to the mitigation planning process
and will continue to be essential as this plan evolves over time. Public involvement
procedures were reviewed as part of the 2018-2019 plan development process. As
described above, significant changes or amendments to the plan shall require an
opportunity for public comment prior to any adoption procedures by the CVWD
Board. In addition, CVWD intends to regularly post information about hazard and
risk assessment on District communication channels (e.g., social media, CVWD
webpage, and mailers in utility bills). These efforts are led by the CVWD Director of
Communications and Conservation. The District also maintains a hazard mitigation
planning website that can be used to provide updates and post the most current
version of the plan:
http://www.cvwd.org/425/Local-Hazard-Mitigation-Plan.
By keeping the plan available on the CVWD website with an invitation and
instructions on providing feedback, public awareness will be maintained on a
continuous basis. Public comment opportunities will be provided during any process
to revise or update the plan, prior to CVWD Board approval and/or adoption.
Other efforts to involve the public in the maintenance, monitoring, evaluation, and
revision process will be made as necessary. These efforts may include:

 Posting minutes from planning team meetings to the CVWD hazard mitigation
website;
 Utilizing available CVWD communication channels to update the public on
any maintenance and/or periodic review activities taking place;
 Keeping a current version on the hazard mitigation plan at CVWD facilities
and on the CVWD webpage.
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