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Section 1: Hazard Mitigation Program
and Requirements

Clark County (County) alongside the cities of Boulder City, Henderson, Las Vegas and North Las Vegas,
the Clark County Water Reclamation District, the Clark County School District, the Las Vegas Paiute
Tribe, the Moapa Band of Paiutes and the Las Vegas Valley Water District (Steering Committee) have
prepared the 2023 Multi-Jurisdiction Hazard Mitigation Plan (MJHMP) to assess the natural and human
caused risks to the planning area so as to reduce the potential impact of the hazards by creating
mitigation strategies. The 2023 MJHMP represents all the jurisdictions’ commitment to create safer, more
resilient communities by taking actions to reduce risk and by committing resources to lessen the effects
of hazards on people and property.

This plan complies with the Federal Disaster Mitigation Act (2000), Federal Register 44 CFR Parts 201
and 206, which modified the Robert T. Stafford Disaster Relief and Emergency Assistance Act by adding
a new section, 322 - Mitigation Planning. This law, as of November 1, 2004, requires local governments
to develop and submit hazard mitigation plans as a condition of receiving Hazard Mitigation Grant
Program (HMGP) and other mitigation project grants. The Planning Group has coordinated preparation
of the MUHMP in cooperation with the State of Arizona, other jurisdictions, the County’s and city/towns’
departments, community stakeholders, partner agencies, and members of the public.

This section of the MJHMP provides a brief description of hazard mitigation planning, local mitigation
plan requirements, and an outline of the 2023 MJHMP. There is also an overview of Federal Emergency
Management Agency (FEMA) programs and grants related to hazard mitigation.

Hazard Mitigation Planning

Hazard mitigation is any sustained action taken to reduce or eliminate the long-term risk to human life
and property from hazards. In general, hazard mitigation is work done to minimize the impact of a hazard
event before it occurs, with the goal of reducing losses from future disasters. 44 CFR § 201.1(b) describes
the purpose of mitigation planning is for local governments to identify the hazards that impact them, to
identify actions and activities to reduce losses from those hazards, and to establish a coordinated process
to implement the plan, taking advantage of a wide range of resources. For the Planning Team, hazard
mitigation planning is a process that will:

e |dentify and profile hazards that affect the planning area;
e Analyze the population and facilities at risk from those hazards;
e Develop mitigation strategies and actions to lessen or reduce impact of profiled hazards;

e Implement the strategy and actions that may involve planning, policy changes, programs,
projects, and other activities.

The Planning Team’s implementation of mitigation actions, which may be short-term or long-term
strategies, is the primary objective of the planning process. This type of planning will supplement the
other comprehensive planning and emergency management programs.
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Local Mitigation Planning Requirements

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

To implement the mitigation planning requirements of the Stafford Act, FEMA promulgated 44 CFR Part
201, the federal regulations governing the planning process, plan content, and the process for obtaining
approval of the plan from FEMA. The planning requirements set forth in the CFR are identified throughout
this plan mirroring the order of the FEMA Regulation Checklist in the Local Mitigation Plan Review Tool.
FEMA has released the updated Local Mitigation Planning Policy Guide on April 19, 2022. The policies
in the guide take effect on April 19, 2023; they supersede the 2011 Local Mitigation Plan Review Guide.
The Local Mitigation Plan Review Tool (April 19, 2023), which has been tailored by FEMA Region IX as
an appendix to the Local Mitigation Planning Handbook (2013) and new Local Mitigation Planning Policy
Guide (effective April 2023), to demonstrate how the mitigation plan meets the regulation in 44 CFR §
201.6 and offers State and FEMA Mitigation Planners an opportunity to provide feedback to the
jurisdiction. The Plan Review Tool has a regulation checklist that provides a summary of FEMA’s
evaluation of whether the plan has addressed all requirements. Local planners can also use the checklist
prior to submitting the plan for approval to ensure they have addressed all the requirements. The Local
Mitigation Plan Review Tool Regulation Checklist is provided in Appendix A of this document.

Hazard Mitigation Plan Description

The 202X MJHMP consists of the sections and appendices described below:

Table 1: Plan Sections, Appendices, and Descriptions

Section 1:

Hazard Mitigation Program
and Requirements

Section 2:

Introduction, Planning
Process and Plan
Maintenance Procedures

Section 3:
Planning Area Description

Section 4:

Hazard Analysis and Risk
Assessment

Section 5:

Mitigation Strategy and
Capabilities Assessment

Clark County

Includes background on hazard mitigation planning, lists the MJHMP planning
requirements, provides a description of the plan, and discusses grants related to
hazard mitigation.

Introduces the update to the MJHMP and describes the planning process for the
2023 MJHMP, including an overview of how the MJHMP was prepared, identification
of the MJHMP Planning Team, involvement of outside agencies and communities,
the inclusion of related plans, reports and information, and stakeholder and public
outreach activities. This section also describes procedures for updating the MJHMP
to keep it current and for continuance of public engagement in the planning process.

Includes a description of the natural and built out state of the Planning Team,
including climate, geography, demographics, and economic conditions.

Provides a list of the hazards identified in the 2023 MJHMP, a profile of each hazard
and hazard summary, and a risk assessment of the planning area.

Identifies and evaluates the resources available to participating jurisdictions for
hazard mitigation in the County and Identifies and evaluates the current, ongoing,
and completed mitigation projects and programs of the participating jurisdictions and
lists their mitigation strategies for reducing potential losses.
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Section 6:
Plan Approval and Adoption

Appendix A: FEMA Local
Mitigation Plan Review Tool

Appendix B: Mitigation
Planning Steering Committee
Documentation

Appendix C: Public
Engagement Documentation

Appendix D: Critical Facilities
and Infrastructure

Appendix E: FEMA
Presidential Declaration Maps

Appendix F: FEMA DFRIM
Maps

Appendix G: Clark County, NV
Storm Gauges

Appendix H: Mitigation Action
Prioritization Tables

Appendix I: Jurisdictional
Annexes

Includes documentation of NV DHSEM and FEMA review process and
documentation of MJHMP adoption by the elected leadership of each participating
jurisdiction.

Contains the FEMA Local Mitigation Plan Review Tool, which documents compliance
with the MJHMP planning requirements of 44 CFR Part 201.

Contains documentation of the planning process for the Planning Team, including
meetings, presentations, emails, etc.

Contains documentation of the planning process including meetings, presentations
held for the stakeholders and public, and other stakeholder/public outreach efforts.

Contains list of critical facilities and infrastructure for Clark County and its
participating jurisdictions.

FEMA Presidential Declaration Maps
FEMA DFIRM Maps, Clark County, NV
Clark County, NV: Flooding, Storm Gauges and Historical Crest Data

Mitigation Action Prioritization Tables

Contains jurisdiction-specific information, including planning area description,
vulnerability analysis, and mitigation strategy for the following jurisdictions: Cities of
Boulder City, Henderson, Mesquite, Las Vegas, North Las Vegas, Las Vegas Paiute
Tribe, and Moapa Band of Paiutes.

Grant Programs with Mitigation Plan Requirements

Currently, four FEMA grant programs provide funding to local entities that have a FEMA-approved local
mitigation plan that meets federal hazard mitigation plan requirements. Three of the grant programs are
authorized under the Stafford Act. The remaining two programs are authorized under the National Flood
Insurance Act and the Bunning-Bereuter-Blumenauer Flood Insurance Reform Act.

Stafford Act Grant Programs

Funding is provided to state, local, and tribal governments that have an approved MJHMP through the
following programs.

Hazard Mitigation Grant Program (HMGP)

The HMGP provides grants to implement long-term hazard mitigation measures after declaration of a
major disaster. Its purpose is to reduce the loss of life and property due to natural disasters and to enable
mitigation measures to be implemented during the immediate recovery from a disaster. To qualify for
HMGP funding, projects must provide a long-term solution to a problem and the project’s potential savings
must exceed the cost of implementing the project.

HMGP funds may be used to protect either public or private property or to purchase property that has
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been subjected to, or is in danger of, repetitive damage. The amount of funding available for the HMGP
under a particular disaster declaration is limited. Under the program, the federal government may provide
a state or tribe with up to 20% of the total disaster grants awarded by FEMA and may provide up to 75%
of the cost of projects approved under the program.

Hazard Mitigation Grant Program (HMGP) Post Fire (HMGP-PF)

The HMGP- Post Fire provides assistance to help communities implement hazard mitigation measures
after wildfire disasters in any areas that receive a Fire Management Assistance Grant (FMAG)
declaration. Section 1204 of the Disaster Recovery Reform Act of 2018 Stafford Act to allow FEMA to
provide HMGP Post Fire assistance for hazard mitigation measures that substantially reduce the risk of
future damage, hardship, loss or suffering in any area affected by a fire for which assistance was provided
under Section 420 of the Stafford Act.31 amended Section 404 of the 32. Therefore, unlike HMGP, the
availability of HMGP Post Fire assistance is not contingent on a major disaster declaration and is instead
triggered by an FMAG declaration. Eligible activities may be outside of the declared area as long as the
risk reduction benefits include the declared county or counties (e.g., watershed mitigation). HMGP-PF is
managed by FEMA and administered by the Nevada Division of Emergency Management.

The Building Resilient Infrastructure and Communities (BRIC) Program

The new BRIC grant program is for pre-disaster mitigation activities and replaces FEMA’s existing Pre-
Disaster Mitigation program. The BRIC priorities are to:

e Incentivize public infrastructure projects;

e Incentivize projects that mitigate risk to one or more lifelines;

e Incentivize projects that incorporate nature-based solution;

e Incentivize the adoptions and enforcement of modern building codes.

BRIC will support states, local communities, tribes, and territories as they undertake hazard mitigation
projects, reducing the risks they face from disasters and natural hazards. The BRIC program guiding
principles are supporting communities through capability and capacity-building, encouraging and
enabling innovation, promoting partnerships, enabling large projects, maintaining flexibility, and providing
consistency. In FY 2021, BRIC funding totaled $1 billion. The federal government provides up to 75% of
the cost of projects approved under the program.

Fire Prevention and Safety Grants (FP&S)

The Fire Prevention and Safety Grant (FP&S) are a part of the Assistance to Firefighters Grant (AFG)
and support projects that enhance the safety of the public and firefighters from fire and related hazards.
The primary goal is to reduce injury and prevent death among high-risk populations. Fire departments,
local governments, and recognized community organizations are eligible to receive this funding.

National Flood Insurance Act Grant Programs

Flood Mitigation Assistance Program

The goal of the Flood Mitigation Assistance (FMA) Grant Program is to reduce or eliminate flood
insurance claims under the National Flood Insurance Program (NFIP). This program emphasizes
mitigating repetitive loss (RL) properties. The primary source of funding for the FMA program is the
National Flood Insurance Fund. Grant funding is available for planning, projects, and technical
assistance. Project grants are awarded to local entities to apply mitigation measures to reduce flood
losses to properties insured under the NFIP. In FY 2021, FMA funding totaled $160 million. The cost-
share for this grant is 75 percent federal and 25 percent nonfederal. However, a cost-share of 90 percent
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federal and 10 percent nonfederal is available in certain situations to mitigate severe repetitive loss (SRL)
properties.

Repetitive Flood Claims Program

The Repetitive Flood Claims (RFC) Program provides funding to reduce or eliminate the long-term risk
of flood damage to residential and non-residential structures insured under the NFIP. Structures
considered for mitigation must have had one or more claim payments for flood damages. All RFC grants
are eligible for up to 100 percent federal assistance.

Other Funding Sources

Community Block Grant Program

The Community Development Block Grant (CDBG) Program provides annual grants on a formula basis
to states, cities, and counties to develop viable urban communities by providing decent housing and a
suitable living environment, and by expanding economic opportunities, principally for low- and moderate-
income persons. The program is authorized under Title 1 of the Housing and Community Development
Act of 1974, Public Law 93-383, as amended 42 U.S.C. 5301 et seq. As mentioned in the previous
MJHMP update (2018), this grant is for Acquisition of real property, relocation and demolition,
rehabilitation of residential and non-residential structures, construction of public facilities and
improvements, such as water and sewer facilities, streets, neighborhood centers, and the conversion of
school buildings for eligible purposes.

Southern Nevada Water Authority (SWNA) Water Preservation Funds

As mentioned in the previous MJHMP update (2018), this project-specific funding source by SWNA
provides incentives to jurisdictions for water preservation efforts.

Local Revenues and Budgets

Recognizing the importance of hazard mitigation planning, Clark County and its participating
jurisdiction(s) have self-funded the 25% match required by FEMA’s HMGP and HMGP Post Fire grants.
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Section 2: Introduction, Planning
Process, and Plan Maintenance
Procedures

The requirements for documentation of the MJHMP planning process are described below. This section
summarizes the Steering Committee’s hazard mitigation planning efforts in 2022-2023. In addition, the
section describes public and stakeholder outreach efforts as part of the MJHMP planning process. The
section also summarizes the review and incorporation of existing plans, studies, and reports used to
develop the MJHMP. Documentation of the 2023 MJHMP planning process for the Steering Committee
is provided in Appendix B and documentation of the planning process for the public and stakeholders is
found in Appendix C. These appendices document the planning meetings and outreach, and include
meeting agendas, presentation, materials, and other documentation used to conduct the planning
process.

Table 2: FEMA Regulation Checklist: Planning Process

FEMA Regulation Checklist: Planning Process

Documentation of the Planning Process: The plan shall include documentation of the planning
Ao s i (@ ED  process used to develop the plan, including how it was prepared, who was involved in the process
and how the public was involved.

Elements

Does the Plan document the planning process, including how it was prepared and who was involvec
the process for each jurisdiction? 44 CFR § 201.6(c)(1)

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

1

e

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

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

Data Source: FEMA, Local Mitigation Planning Policy Guide, Released April 19, 2022, Effective April 19, 2023

3

The planning process began with the Planning Team establishing the planning area and inviting
stakeholders within the area to participate in the process. In addition, the Planning Team identified the
financial and technical resources required to update the MJHMP. Once all the Planning Team’s financial
and technical resources were identified, the Planning Team established a schedule for the process.

Plan History

The initial basis for this plan was the 2007 HMP. Clark County took the lead to coordinate with all five
incorporated jurisdictions within the County, as well as appropriate districts, universities, private, non-
profit, and local, county, state and federal governments. The 2007 HMP development occurred from July
2002 through September 2006. The 2007 HMP was adopted by the Clark County Board of
Commissioners in September 2006. On February 6, 2007, FEMA approved the adopted 2007 HMP.
Participating organizations included:
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Clark County

e City of Henderson

e City of Las Vegas

e City of Mesquite

e City of North Las Vegas

In March 2011, during the fourth year of the 2007 HMP, the County initiated an update to the HMP which
was completed and adopted in 2012. URS Corporation provided professional consulting support.
Participating organizations in the 2012 HMP included:

e Clark County

e City of Henderson

e City of Las Vegas

e City of Mesquite

e City of North Las Vegas

Plan Background, Purpose, and Authority

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

Hazard mitigation is defined by FEMA as “any sustained action taken to reduce or eliminate long-term
risk to human life and property from a hazard event.” A 2019 cost-benefit analysis on hazard mitigation,
the most in-depth available to date, concluded that adopting the latest building code requirements is
affordable and saves $11 per $1 invested, above-code design could save $4 per $1 cost, private-sector
building retrofit projects could save $4 per $1 cost, lifeline retrofit saves $4 per $1 cost, and Federal
grants save $6 per $1 cost. The findings provide evidence that mitigation activities are highly cost-
effective, in addition to saving lives and preventing injuries.*

Examples of hazard mitigation measures include, but are not limited to the following:

e Development of mitigation standards, regulations, policies, and programs;

e Land use/zoning policies;

e Strong building code and floodplain management regulations;

e Dam safety program, seawalls, and levee systems;

e Acquisition of flood prone and environmentally sensitive lands;

e Retrofitting/hardening/elevating structures and critical facilities;

e Relocation of structures, infrastructure, and facilities out of vulnerable areas;

National Institute of Building Science Multi-Hazard Mitigation Council, 2019, Natural Hazard Mitigation Saves: 2019 Report
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e Public awareness/education campaigns;
e Improvement of warning and evacuation systems.

Hazard mitigation planning is the process through which hazards that threaten the County are identified,
likely impacts of those hazards are determined, mitigation goals are set, and appropriate strategies to
lessen impacts are determined, prioritized, and implemented. This plan documents the planning process
employed by the Planning Team. The MJHMP identifies relevant hazards and risks and identifies the
strategy that will be used to decrease vulnerability and increase resiliency and sustainability.

This MJHMP was prepared pursuant to the requirements of the Disaster Mitigation Act of 2000 and the
implementing regulations set forth in the Federal Register (hereafter, these requirements will be referred
to collectively as the DMA 2000). While the act emphasized the need for mitigation plans and more
coordinated mitigation planning and implementation efforts, the regulations established the requirements
that hazard mitigation plans must meet in order to be eligible for certain federal disaster assistance and
hazard mitigation funding under the Robert T. Stafford Disaster Relief and Emergency Act.

Information in this MJHMP will be used to help guide and coordinate mitigation activities and decisions
for future land use. Proactive mitigation planning will help reduce the cost of disaster response and
recovery to the County and its property owners by protecting structures, reducing exposure and
minimizing overall County impacts and disruption. The County has been affected by hazards in the past
and is thus committed to reducing future disaster impacts and maintaining eligibility for federal funding.

This update to the 2018 Clark County Multi-Jurisdictional Hazard Mitigation Plan (MJHMP) the
geographically covers the participating jurisdictions within the County boundaries (hereinafter referred to
as the Planning Area) which are as follows:

One County
o Clark County

Four Cities

City of Boulder City
City of Henderson

City of Las Vegas

City of North Las Vegas

Two Tribal Nations

e Las Vegas Paiute Tribe
e Moapa Band of Paiutes

Four Special Districts

o Clark County Water Reclamation District
e Clark County School District

e Las Vegas Valley Water District

e Southern Nevada Health District
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Each jurisdiction, as documented within the plan update, actively participated in the planning process
from its inception. Accordingly, each jurisdiction provided at least one representative to offer a locality-
specific perspective.

Planning Process Description

In March 2022, the planning process for the 2023 HMP began. Select staff from participating jurisdictions
and stakeholders were invited to participate on the Steering Committee for the purpose of developing the
2023 HMP, in addition to representation from Nevada Division of Emergency Management. A solicitation
was also sent to other interested agencies through an email sent by the County. Members of the
Mitigation Planning Steering Committee (hereinafter referred to as the MPSC), actively participated in
meetings, solicited input from community members, and ensured that all jurisdictional information was
reflected in the plan.

If a committee member could not attend a meeting, they were contacted by phone in order to receive all
documentation from the meeting. The phone call(s) consisted of a brief overview of the meeting along
with time for the planning committee member to offer his/her suggestions or comments. A detailed
description of the planning process, including a list of contributions from each jurisdiction, is provided in
Section 2.5 — Jurisdictions. A complete list of planning committee participation can be found in Section
2.6 — Mitigation Planning Steering Committee.

During the plan review phase, feedback was requested from adjacent counties via email. See Appendix
B — Mitigation Planning Steering Committee Documentation for a complete schedule and documentation
of this process.

What’s New in this Plan Update?

Table 3: FEMA Regulation Checklist: Plan Update

FEMA Regulation Checklist: Plan Update

Documentation of the Plan Update Requirements: was the plan revised to reflect changes in
ZaieE izl e development and was the plan revised to reflect changes in priorities and progress in local mitigation
efforts?

Elements

Does the plan describe the changes in development that have occurred in hazard-prone areas that
have increased or decreased each community’s vulnerability since the previous plan was approved
44 CFR § 201.6(d)(3)

Does the Plan describe how it was revised due to changes in community priorities? 44 CFR
201.6(d)(3)

Does the Plan include a status update for all mitigation actions identified in the previous mitigation
plan? 44 CFR 201.6(d)(3)

Does the Plan describe how jurisdiction integrated the mitigation plan, where appropriate, into
other planning mechanisms? 44 CFR 201.6(d)(3)

Data Source: FEMA, Local Mitigation Planning Policy Guide, Released April 19, 2022, Effective April 19, 2023

E2-a.

E2-b.

E2-c.

Much like the process for updating Clark County’s Multi-Jurisdictional Hazard Mitigation Plan (MJHMP)
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in the past, this plan update involved a comprehensive review of the previous plan (in this case, 2018)
and performing a gap analysis, a specific process for evaluating each plan section and determining which
portions require updating. As a part of the gap analysis, each section was reviewed in detail to identify
all areas requiring re-evaluation and subsequent data needs.

As part of the (insert date), certain elements of Clark County’s 2018 MJHMP have been retained while
outdated information has been either updated or reviewed. For the current version, there is a particular
focus on updating the risk assessment, providing status for mitigation actions listed in the 2018 plan,
identifying new mitigation actions, and describing meetings and presentations held as a part of the plan
update.

What’s New? Section 3 — Planning Area (Critical Facilities
Summary)

The Clark County Mitigation Planning Steering Committee in conjunction with Clark County Office of
Emergency Management and Clark County GISMO Information Technology Department assessed the
list of critical facilities used throughout the MJHMP plan update and is the based off the vulnerability
assessment and loss estimated. The complete list is available in Appendix D — Critical Facilities &
Infrastructure. Clark County GISMO Information Technology Department staff updated this list to produce
updated GIS maps located with the County for this plan update.

What’s New? Section 4 — Hazard Analysis and Risk Assessment

The Clark County MIJHMP Steering Committee assessed the hazards addressed in Clark County’s 2012
and 2018 MJHMPs, the 2018 State of Nevada Enhanced Hazard Mitigation Plan, and the Nevada Threats
and Hazards, September 2020 document. After assessing these documents, a final decision was made
as to which hazards would be included in the Calculated Priority Risk Index (CPRI) and Probability of
Future Events and analyzed in the 2023 plan update. A comparison of the hazards along with the final
decision is shown in the proceeding table.

Table 4: Summary of Hazards for 2023 Update, Clark County MJHMP

Summary of Hazards for 2023 Update, Clark County MJHMP

Clark Clark 2018 State of
County 2012 County Nevada Enhanced
MJIHMP 2018 MJHP  Hazard Mitigation
Update Update Plan

Natural Hazards

Included as Climate
Climate Change (Excessive Heat
Change Excluded Included Excluded Excluded and Severe Weather) —

Disaster History

Nevada Threats &
Hazards

September 2020

Clark County 2023

ezl MJHMP Update

Drought Included Included Included Included as Drought  Included — Disaster History
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Summary of Hazards for 2023 Update, Clark County MJHMP

Clark
County 2012
Hazards MIHMP
Update
Earthquake Included
Excessive Excluded
Heat
Included as
. Flood and
Flooding Flash
Flooding
Subsidence Included
Severe
Weather Excluded
Wildfire Included

Clark 2018 State of
County Nevada Enhanced
2018 MJHP  Hazard Mitigation
Update Plan
Included Included
Excluded Included
Includes as Floods,
Included as Floodln_g due to
Dam Failure, and
Flood -
Flooding along
Ditches and Canals
Included as
Subsidence Includ_ed as Land
Subsidence and
.and Ground Failure
Fissures
Included as Severe
Excluded Weather and
Snowfall
Included Included

Nevada Threats &
Hazards

September 2020

Included as
Geohazards —
Earthquakes

Included as Extreme
Heat

Included as Floods,
Landslides & Debris
Flow

Included as Fissures
& Subsidence

Included as Severe
Weather

Included as Fire,
Wildland Urban
Interface

Clark County 2023
MJHMP Update

Included as Geohazards,
Earthquake and Seismic
Hazards — Disaster History

Included as
Extreme/Excessive Heat —
Disaster History

Included as Flood,
Landslides & Debris Flow,
Flood — Included Disaster

History

Included as Fissures &
Subsidence — Disaster
History

Included as Severe
Weather (including
Thunderstorms, Lightning,
Hail) — Disaster History

Fire, Wildland Urban
Interface Included —
Disaster History

Human-Caused Hazards

Dam Failure Included
Infestation Included
. . Included as
Epldemlc/ Epidemic/
Infectious .
. Infections
Disease .
Disease

Clark County

Included Included
Included Included
Included as
Infections Included
Disease

Included as
Infrastructure, Dam
Failure

Excluded

Included as
Infectious Disease —
Emerging Disease
with Epidemic or
Pandemic Potential
and Respiratory
Virus with Epidemic
and Pandemic
Potential

Included as Infrastructure,
Dam Failure

Included

Included as Infectious
Disease
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Summary of Hazards for 2023 Update, Clark County MJHMP

Clark Clark 2018 State of
Hazards County 2012 County Nevada Enhanced Nevagzz'g:(rjiats & Clark County 2023
MJIHMP 2018 MJHP  Hazard Mitigation MJHMP Update
Update Update Plan September 2020
Included as
Included as C.hemi.cal, Ipcludgd as Chemigal,
Hazardous Hazardous Biological, Biological, Radiological,
M : Excluded ; Included Radiological, Nuclear & Explosives
aterials Material
Events Nuclea_\r & (CBRNE) — I-_Iazardous
Explosives Materials
(CBRNE)
Included as
Terrorism —
International
Terrorism Included Included Excluded Terrorism, Domestic Included
Terrorism, and
Complex
Coordinated Attack
Included as
Utility Failure Included Excluded Excluded Infrastructure as Excluded

Power Outage

Regarding the addition of Extreme/Excessive Heat and Severe Weather to this MJHMP update. While
most both extreme heat and severe weather events are limited in their impact, duration, and spatial
extent, they remain hazards of concern in the State of Nevada and the entire planning area. In recent
years, extreme heat and severe weather (including thunderstorms, hail, wind, and tornadoes) have
become increased hazards of concern for the Clark County and its participating jurisidctions (including
Clark County Unincorporated Areas and the Tribal Lands of the Las Vegas Paitue Tribe and the Moapa
Band of Paitues. With this shift in mitigation efforts, Clark County MPSC has identified these hazards as
a concern and have added them to the plan to include previous occurrences and future probability to
identify future mitigation actions related to exteme/excessive heat and severe weather in the planning
area.

What’s New? Section 5 — Mitigation Strategy

The Clark County 2023 Multi-Jurisdictional Hazard Mitigation Plan (update) contained a risk
assessment of identified hazards for the County and participating municipalities, and a mitigation
strategy to address these hazards' risk and vulnerability. Accordingly, an open discussion took place
with the Mitigation Planning Steering Committee (MPSC) during the planning phase to determine the
current mitigation action/priorities to include in this plan update. Among them, and considered a key
part of the planning process, Clark County Office of Emergency Management (CCOEM) solicited
participation from the County’s participating jurisdictions and stakeholders to help identify mitigation
activities/goals/projects for plan inclusion. Typically, mitigation activities/goals/projects focus on
strengthening infrastructure and facilities. Clark County's cities and stakeholder’s participation in the
activities related to the mitigation strategy allowed for CCOEM to learn more about each jurisdictions’
needs, facilities, and infrastructure. A Clark County mitigation planning steering committee meeting held
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in November 2022, focused on the Mitigation Strategy update. Facilitated by Clark County OEM and
CONSTANT Associates, provided Clark County’s steering committee members with information on how
to offer valuable insight related to the hazards within Clark County. The Clark County mitigation
planning steering committee members learned how CONSTANT Associates would assist them in
providing input to update the mitigation projects from the previous plan as well as how and when to
offer any new/proposed projects to include in the current HMP update.

Following this meeting, representatives from CONSTANT Associates worked with Clark County OEM
and the County’s participating jurisdictions to provide updates relevant to previous mitigation projects
(2018), including the current status (completed, deferred, or carryover). The MPSC was also tasked
with identifying any new mitigation projects for this plan update and completing a new mitigation action
worksheet created specifically for Clark County. During the planning process, Clark County was able to
update these worksheets with its mitigation projects from the 2018 plan update along with the
new/proposed projects for the next five-year plan cycle.
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Mitigation Planning Steering Committee (MPSC)

The following table lists the participating jurisdictions of Clark County and their lead representative contact (s) during the MJHMP
update’s development, along with their MPSC contributions by plan development phase.

Table 5: Jurisdictional Contribution by Planning Phase

Jurisdictional Contribution by Planning Phase

Jurisdiction and
Representative

Clark County

Misty Richardson, Clark County
Office of Emergency
Management & Homeland
Security, Assistant Emergency
Management

City of Henderson

Josie Ross, City of Henderson,
Emergency Management Officer

Clark County Reclamation
District

Tick Segerblom, Clark County
Water Reclamation District,
Chair

Clark County School District

Dr. Jesus Jara, Clark County
School District, Superintendent

Clark County

Planning
Process

* Lead the Mitigation Planning
Steering Committee (MPSC)

¢ Provided information on
critical facilities, hazards,
Points of Contact (POCs)

* Served as POC and
jurisdiction lead for the MPSC

* Co-Lead the Mitigation
Planning Committee (MPC)

* Provided information on
critical facilities, hazards,
Points of Contact (POCs)

 Served as secondary POC
and jurisdiction co-lead for the
MPC

* Provides administrative
support for the Mitigation
Planning Committee (MPSC)

¢ Provided information on
critical facilities, hazards,
Points of Contact (POCs)

¢ Provides administrative
support for the Mitigation
Planning Committee (MPSC)

¢ Provided information on
critical facilities, hazards,
Points of Contact (POCs)

Risk
Assessment

» Completed hazard history
documentation

» Completed risk assessment
questionnaire

* Reviewed risk assessment

» Completed hazard history
documentation

» Completed risk assessment
questionnaire

* Reviewed risk assessment

» Completed hazard history
documentation

» Completed risk assessment
questionnaire

* Reviewed risk assessment

* Completed hazard history
documentation

» Completed risk assessment
questionnaire

* Reviewed risk assessment

Mitigation
Strategy

* Provided mitigation projects
and actions history

 Proposed mitigation projects
* Prioritized mitigation
projects using STAPLE+E
approach

* Provided mitigation projects
and actions history

» Proposed mitigation projects

* Prioritized mitigation

projects using STAPLE+E
approach

* Provided mitigation projects
and actions history

* Proposed mitigation projects

* Provided mitigation projects
and actions history

* Proposed mitigation projects

Plan
Maintenance

* Will lead in the MPSC as
prescribed in Section 2 —
Plan Maintenance

+ Will lead in the MPSC as
prescribed in Section 2 —
Plan Maintenance

* Will lead in the MPSC as
prescribed in Section 2 —
Plan Maintenance

* Will lead in the MPSC as
prescribed in Section 2 —
Plan Maintenance
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Jurisdictional Contribution by Planning Phase

Jurisdiction and
Representative

Southern Nevada Health
District

Dr. Fermin Leguen, Southern
Nevada Health District, District
Health Officer

City of Boulder City

Joe Hardy, City of Boulder City,
Mayor

City of Henderson

Michelle Romero, City of
Henderson, Mayor

City of Las Vegas

Carolyn G. Goodman, City of
Las Vegas, Mayor

City of Mesquite

Al Litman, City of Mesquite,
Mayor

Clark County

Planning
Process

¢ Provides administrative
support for the Mitigation
Planning Committee (MPSC)

¢ Provided information on
critical facilities, hazards,
Points of Contact (POCs)

¢ Provides administrative
support for the Mitigation
Planning Committee (MPSC)

¢ Provided information on
critical facilities, hazards,
Points of Contact (POCs
POC and jurisdiction lead for
the MPSC

e Participated in MPSC

¢ Provided information on
critical facilities, hazards,
POCs

* POC and jurisdiction lead for
the MPSC

e Participated in MPSC

¢ Provided information on
critical facilities, hazards,
POCs

* POC and jurisdiction lead for
the MPSC

e Participated in MPSC

¢ Provided information on
critical facilities, hazards,
POCs

* POC and jurisdiction lead for
the MPSC

Risk
Assessment

* Completed hazard history
documentation

» Completed risk assessment
questionnaire

* Reviewed risk assessment

» Completed hazard history
documentation

» Completed risk assessment
guestionnaire

* Reviewed risk assessment

» Completed hazard history
documentation

» Completed risk assessment
questionnaire

* Reviewed risk assessment

* Completed hazard history
documentation

» Completed risk assessment
questionnaire

* Reviewed risk assessment

* Completed hazard history
documentation

» Completed risk assessment
questionnaire

* Reviewed risk assessment

Mitigation
Strategy

* Provided mitigation projects
and actions history

* Proposed mitigation projects

* Proposed mitigation projects
* Prioritized mitigation projects
using STAPLE+E approach

* Proposed mitigation projects
* Prioritized mitigation projects
using STAPLE+E approach

 Proposed mitigation projects
* Prioritized mitigation projects
using STAPLE+E approach

 Proposed mitigation projects
* Prioritized mitigation projects
using STAPLE+E approach

Plan
Maintenance

» Will lead in the MPSC as
prescribed in Section 2 —
Plan Maintenance

+ Will lead in the MPSC as
prescribed in Section 2 —
Plan Maintenance

* Will lead in the MPSC as
prescribed in Section 2 —
Plan Maintenance

» Will participate in the MPSC
as prescribed in Section 2 —
Plan Maintenance

» Will participate in the MPSC
as prescribed in Section 2 —
Plan Maintenance
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Jurisdictional Contribution by Planning Phase

Jurisdiction and
Representative

City of North Las Vegas

Pamela Goynes-Brown, City of

Las Vegas, Mayor

Las Vegas Paiute Tribe

Deryn Pete, Las Vegas Paiute
Tribe, Chairwoman

Moapa Band of Paiutes

Gregory Anderson Sr., Moapa
Band of Paiutes, Chairman

Clark County

Planning
Process

* Participated in MPSC

¢ Provided information on
critical facilities, hazards,
POCs

* POC and jurisdiction lead for
the MPSC
e Participated in MPSC

¢ Provided information on
critical facilities, hazards,
POCs

* POC and jurisdiction lead for
the MPSC
e Participated in MPSC

¢ Provided information on
critical facilities, hazards,
POCs

* POC and lead jurisdiction for
the MPSC

Risk
Assessment

e Completed hazard history
documentation

» Completed risk assessment
questionnaire

* Reviewed risk assessment

» Completed hazard history
documentation

» Completed risk assessment
guestionnaire

* Reviewed risk assessment

» Completed hazard history
documentation

» Completed risk assessment
guestionnaire

* Reviewed risk assessment

Mitigation
Strategy

* Proposed mitigation projects
* Prioritized mitigation projects
using STAPLE+E approach

 Proposed mitigation projects
* Prioritized mitigation projects
using STAPLE+E approach

* Provided mitigation projects
and actions history

* Proposed mitigation projects
* Prioritized mitigation projects
using STAPLE+E approach

Plan
Maintenance

» Will participate in the MPSC
as prescribed in Section 2 —
Plan Maintenance

 Will participate in the MPSC
as prescribed in Section 2 —
Plan Maintenance

 Will participate in the MPSC
as prescribed in Section 2 —
Plan Maintenance
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Mitigation Planning Steering Committee Role

The role of the Mitigation Planning Steering Committee (MPSC) was to perform the review,
coordination, research, and planning element activities required to update the 2018 MIJHMP.
Attendance by each participating jurisdiction was required at the Mitigation Planning Steering
Committee meetings as they were structured to progress through the planning process. Steps and
procedures for updating the MJHMP were presented and discussed at each Mitigation Planning
Steering Committee meeting, and assignments for data collection were provided. Each meeting built on
information discussed and assignments given at the previous meeting. Members of the Mitigation
Planning Steering Committee also had the responsibility of:

e Providing supporting data,;

e Conveying information and assignments received at the Steering Committee meetings to
other involved parties within their respective jurisdictions such as those involved in public
engagement;

e Ensuring that requested assignments were completed and returned on a timely basis;
e Reviewing the draft MJHMP;
e Coordinating official adoption of the MJHMP.

Prior to the planning process, the County identified members for the Mitigation Planning Steering
Committee by initiating contact with as much of the previous Steering Committee as possible. Contact
was made by sending invitations to participate on the Steering Committee via email and via personal
contacts. The invitation explained the importance of the Plan to build resilience and make communities
safer.

Prior to the beginning of the plan update process, Constant Associates delivered a presentation that
provided a review of the current MJHMP and detailed the update process. The target audience was the
agencies/individuals invited to participate on the Mitigation Planning Steering Committee. The purpose
was to provide an understanding of the Plan, explain its purpose and its benefits, as well as to provide
detailed and realistic expectations of the Plan update process.

Members of the MIJHMP Steering Committee are listed in the following table. To ensure manageable
meeting sizes, each jurisdiction sent a limited number of representatives to MJHMP Steering Committee
meetings. The remainder supported the planning process through the data collection and informal
planning efforts of their given jurisdiction.
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Stakeholders and Mitigation Planning Steering Committee (MPSC) Members

Table 6: Plan Stakeholders and MPSC Members

Plan Stakeholders and MPSC Members

Name Organization Position Collaboration/Invitation

Principal Plan Developers
Michelle Constant Constant & Associates CEO + Founder Executive Management
Jayson Kratoville Constant & Associates Director, Operations Executive Management

Provided additional support and input; coordinated
Mona Bontty Constant & Associates Project Sponsor/Project Manager mitigation planning steering committee meetings and
open comment steering committee meeting

Provided additional support and input; plan reviewer and

Dan Smith Constant & Associates Deputy Project Manager editor

Emily Long Constant & Associates Subject Matter Expert Mitigation Specialist

Casey Moes Constant & Associates Project Support r?]rig\éft?gnaggir:ﬁggl :tté‘;?i?]g ig?nmﬁ?etecr?\ggiizsged
Amanda Ozaki-Laughon  Constant & Associates Project Support r?]rgeltii(:z;d 2dimiel lppen e gL conrdlizlien oo
Holly Mann ST B e Project Support ng(\e/ti%t;d additional support and input; coordinated kickoff
Lee Rosenberg ST B e Project Support Provided additional support and input; coordinated kickoff

meeting

Local Governments

Clark County Office of Emergency Mitigation Planning Steering Committee Chair,

Misty Richardson Management & Homeland Security Assistant Emergency Manager ;i%rcie:sg;[ed jurisdiction, and provided additional support
Mitigation Planning Steering Committee Co-Chair,

Josie Ross City of Henderson Emergency Management Officer represented jurisdiction, and provided additional support
and input

Leigh Ann Anders Clark County Administrative Services ﬁlgﬂzesented [l seliEnens [PEiEe SEElio . SuE e e

Jim Anderson Clark County Animal Control Dlrector, Code Enforcement Animal Represented jurisdiction; provided additional support and

Protection Service input
Travis Anderson City of North Las Vegas IE)/IeaFr)\lzjageflre (I | SFEE ey Represented jurisdiction
Clark County Page | 22

Multi-Jurisdictional Hazard Mitigation Plan 2023



Plan Stakeholders and MPSC Members

Name

Travis H. Anderson

Jayson Andrus

Brian Arboreen

Michael “Mike” Atherall

Samantha “Sam” Baker

Solome Barton

Everett Bates
Jae Beasley

Tori Begay
Edward Burmiester

Gregory “Greg” Chesser
Ariel Choinard
Aj Cieplenski

Jeremy Crawford
Stephanie Daus
Guy DeMarco
Gil Doucet

Skye Dunfield

Mark Escobedo
Geir Gabrielson

Clark County

Organization

City of Mesquite

City of Mesquite

City of Henderson

Las Vegas Metropolitan Police
Department/Southern Nevada
Counter Terrorism Center

Clark County

City of North Las Vegas

Las Vegas Metropolitan Police
Department

Clark County School District

University Medical Center

Clark County GISMO Information
Technology Department

City of Boulder City

Clark County

Harry Reid International Airport
(LAS)

Kern River Gas Transmission Co.

NV Energy
City of Las Vegas
CAEP-Olin Chemical Factory

Clark County Water Reclamation
District

City of North Las Vegas
Development and Flood Control

City of Boulder City

Position

Public Works Director

Fire Chief

Fire Battalion Chief

Analyst- P#19539

Department of Environment and
Sustainability

Assistant Emergency Manager

Detective

Director of School Safety

Emergency Manager
GIS Analyst

Deputy Fire Chief

Contractor

Airport Emergency Administrator

Technician

Emergency Management Specialist
City of Las Vegas OEM

Safety Officer

Emergency Management Intern

Manager

Manager

Collaboration/Invitation

Represented jurisdiction; Provided additional support and

input

Represented jurisdiction; Provided additional support and

input

Represented jurisdiction

Represented jurisdiction; Provided additional support and

input

Represented jurisdiction; Provided additional support and

input
Represented jurisdiction

Represented jurisdiction

Represented jurisdiction, Provided additional support and

input
Represented jurisdiction

Represented jurisdiction

Represented jurisdiction; Provided additional support and

input

Represented jurisdiction; Provided additional support and

input

Represented jurisdiction

Represented jurisdiction
Represented jurisdiction
Represented jurisdiction

Represented jurisdiction

Represented jurisdiction; Provided additional support and

input

Represented jurisdiction; Provided additional support and

input

Represented jurisdiction

Multi-Jurisdictional Hazard Mitigation Plan 2023
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Plan Stakeholders and MPSC Members

Name

Ronald Glenn
Matthew Griebel
Gerald Gunny

Jeff Harper

Pamela “Pam” Hatty
Werner Hellmer

John Hines

Warren Hull

Jeremy Hynds

Jeremy Hynds

Bradley “Brian” lverson
Albert Jankowiak

Jim Keane

Phil Klevorick

Carolyn Levering

Spencer Lewis

Jason Manzo

Craig McDougall

Dean Mosher

Jason Moyer

Clark County

Organization

City of Henderson

City of Henderson

City of Henderson Community
Development

Moapa Paiute Tribe

Clark County Office of Emergency
Management & Homeland Security

Clark County

Las Vegas Valley Water District
Clark County School District

City of Henderson

North Las Vegas Fire Department
City of Las Vegas, Office of
Emergency Management

City of Henderson Public Works
Department

City of Boulder City

Clark County Nuclear Waste
City of Las Vegas

Mesquite Fire and Rescue
Southern Nevada Area
Communications Council
Clark County, Regional Flood
Clark County

Las Vegas Metropolitan Police
Department

Position

Marketing Information Officer

Senior Marketing Information
Officer

Structural Engineer

EM (Acting Chief of Police)
Administrative

Manager, Plans Examination

Corporate Securities Manager

Emergency Management CCSD

Emergency Manager

Emergency Management Specialist

Assistant Emergency Manager

Project Engineer IlI

City Engineer

Nuclear Waste Manager

Emergency Manager

Captain

Administrator

Senior Hydrologist
Public Works

Detective

Collaboration/Invitation

Represented jurisdiction; Provided additional support and
input

Represented jurisdiction; Provided additional support and
input

Represented jurisdiction; Provided additional support and
input

Represented Jurisdiction

Represented jurisdiction; Provided additional support and
input

Represented jurisdiction; Provided additional support and
input

Represented Jurisdiction
Represented Jurisdiction

Represented jurisdiction; Provided additional support and
input

Represented jurisdiction; Provided additional support and
input

Represented jurisdiction; Provided additional support and
input

Represented jurisdiction; Provided additional support and
input

Represented jurisdiction; Provided additional support and
input

Represented Jurisdiction
Represented Jurisdiction

Represented jurisdiction; Provided additional support and
input

Represented jurisdiction

Represented jurisdiction

Represented jurisdiction

Represented Jurisdiction
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Plan Stakeholders and MPSC Members

Name

Todd Myers

Cheryl Nagy

Stephen Neel
Jeffrey “Jeff’ Ohs

Brian O’Neal

Bryan Ostaszewski

Jim Owens

Sam Palmer

Harriet Parker

Steve Parish

Arthur Perillo

Brad Poulson
Carlito Rayos
Michael Richardson

Misty Robinson

James Rogers

Corey Ross
Melanie Rouse
Billy Samuels
Dustin Schelin

Clark County

Organization

Clark County Regional Flood
Control District (CCRFCD)
Clark County OEM

Moapa Valley Fire District
University of Las Vegas (UNLV)
Clark County Fire Department Rural
Division

Voluntary Organizations Active in
Disasters

Las Vegas Paiute Tribe

Clark County

Las Vegas Paiute Tribe

Clark County Regional Flood
Control District (CCRFCD)

City of Las Vegas Fire & Rescue

Kern River Gas Transmission Co.
Clark County Fire Department

Nevada Division of Environmental
Protection, HW & SW Compliance
and Enforcement Branch

Southern Nevada Health District
Clark County Office of Public Safety

City of Las Vegas Valley Water
District

Clark County Coroner / Medical
Examiner

Clark County Fire Department /
OEM

Las Vegas Fires & Rescue

Position

Engineering Director

Preparedness/Recovery
Coordinator

Fire Chief

Assistant Emergency Manager

Assistant Chief, Rural Division

Nevada Chair for VOAD

Police Chief

Assistant Director

Safety Officer/ EM Coordinator

General Manager/Chief Engineer

Assistant Chief

District Manager

Hazmat Coordinator

Branch Supervisor

Public Health Supervisor
Police Chief

Emergency Management
Coordinator

Coroner

Deputy Fire Chief / Emergency
Manager

Training Officer, Technical Rescue
and HAZMAT

Collaboration/Invitation
Represented Jurisdiction; Provided additional support and
input

Represented Jurisdiction

Represented Jurisdiction

Represented Jurisdiction

Represented Jurisdiction; Provided additional support and
input

Represented Jurisdiction

Represented Jurisdiction
Represented Jurisdiction

Represented Jurisdiction; Provided additional support and
input

Represented Jurisdiction; Provided additional support and
input

Represented Jurisdiction
Represented Jurisdiction

Represented Jurisdiction, Provided additional support and
input

Represented jurisdiction

Represented Jurisdiction
Represented Jurisdiction

Represented Jurisdiction, Provided additional support and
input

Represented Jurisdiction
Represented Jurisdiction; Provided additional support

Represented Jurisdiction
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Plan Stakeholders and MPSC Members

Name

Brian Scroggins

Tami Sedivy-Shroder

Madeline Skains

Rachel Skidmore

Sander Smiles

Clint Spenser

Chris Sproule
Tina Stephanitch

Angeline Syzmanski

John Turner
Robert Vega
Myles Walimaa

Christi Wiegman
Michael Wilson

Sarah Wright

Organization

City of Las Vegas Charter Schools
Clark County Coroner/ Medical
Examiner

City of Henderson

Las Vegas Metropolitan Police
Department

Voluntary Organizations Active in
Disasters

Clark County Road Division

Las Vegas Fire & Rescue

American Red Cross
Clark County Water Reclamation
District

Vegas Public Broadcasting Service

Clark County

Clark County GISMO Information
Technology Department

American Red Cross
Clark County School Districts

Clark County GISMO Information
Technology Department

State and Federal Agencies

Position

Emergency Manager
Assistant Coroner

Senior Public Information
Coordinator

Emergency Manager

No title listed

Manager

Strategic Planning — Accreditation
Manager

No title listed

Emergency Management
Coordinator

Chief of Broadcast Operations —
Vegas PBS

Deputy Chief Information Officer
GIS Analyst

Disaster Program Manager

Emergency Manager

Operations Administrator

Collaboration/Invitation

Represented Jurisdiction

Represented Jurisdiction

Represented Jurisdiction; Provided additional support and
input

Represented Jurisdiction; Provided additional support and
input

Represented Jurisdiction

Represented Jurisdiction; Provided additional support and
input

Represented Jurisdiction

Represented Jurisdiction
Represented Jurisdiction; Provided additional support and
input

Represented Jurisdiction

Represented Jurisdiction

Represented Jurisdiction; Provided additional support and
input

Represented Jurisdiction
Represented Jurisdiction

Represented Jurisdiction; Provided additional support and
input

Karen Beckley
Daniel “Dan” Berc
Ryan Gerchman

Clark County

US Environmental Protection
Agency

NOAA/ National Weather Service

Nevada Division of Emergency

No position title listed

Warning Coordination
Meteorologist

Hazard Mitigation Planner

Represented Agency
Represented Agency

Represented Agency; provided additional support and
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Kendall Herzer
Brian Mitchell

Lucas Basham Murphy

Brian Richmond

Janelle Woodward

Clark County

Management/Homeland Security
Lower Colorado Basin

Nellis Air Force Base
Nevada National Security Site

State of Nevada

Nevada Division of Emergency

Management / Homeland Security

US Bureau of Reclamation
Emergency Manager

Supervisor Emergency
Management Coordinators

No title listed

State Hazard Mitigation Officer /
Grant Projects Analyst Il /
Earthquake Program Manager

input
Represented Agency
Represented jurisdiction

Represented Jurisdiction

Represented Agency

Represented Agency; provided additional support and
input
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Mitigation Planning Steering Committee Activities

Seven (7) meetings were held with the Mitigation Planning Steering Committee. Representatives from
the County and participating organization shared the responsibility of chairing the Mitigation Planning
Steering Committee. The County Office of Emergency Management also copied documents for review
and sent out meeting notices. The following table lists milestone Mitigation Planning Steering Committee
activities. A full description of Steering Committee activities with documentation is contained in Appendix
B - Mitigation Planning Steering Committee Documentation.

Table 7: Steering Committee Planning Activities

Steering Committee Planning Activities

Date Activity/Meeting Purpose

MJHMP Steering Introduction of Steering Committee members, discussion of

4/18/2022 Committee Kickoff Meeting updat_e process, and review of critical tasks necessary for the
planning effort.
Discussion of Mitigation Planning Committee Steering Committee
5/09/2022 MJHMP Steering Meeting Cadence (Quarterly), Upcoming Project Community
Committee Meeting Involvement and Engagement Process, and Project SharePoint
Site Access
MJHMP Steering Review project schedule and timeline, SharePoint site access and
5/24/2022 Committee Quarterly use, and public engagement and hazard mitigation planning
Meeting guestionnaire.
MJHMP Steering . . . .
8/16/2022 Committee Quarterly Rew_ew project progress updatg_, review outstanding data
Meeti requirements, move into the mitigation strategy phase.
eeting
11/29/2022 MJHMP Steering Introduce new project team, new timeline and overview on New
Committee Meeting Mitigation Action Worksheet.
. Update to Mitigation Action Worksheet status, Introduce
2/15/2023 LRl S Capabilities Assessment, introduce Open Comment Period and

SIS M MJHMP submission

MJHMP Steering
4/26/2023 Committee Open Comment
Period Review Meeting
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Stakeholder Participation

The Clark County MPSC is made up of stakeholders working together for the development and ongoing
maintenance of this plan update. The participants are grouped into actively participating representatives
from the participating jurisdictions with Clark County.

e Mitigation Planning Steering Committee (MPSC): This group consists of the jurisdictional
representatives from the planning area, the State of Nevada Division of Emergency
Management, supporting state and federal agencies, and CONSTANT Associates.

e Other Stakeholders: This group consists of interested parties from the local community and
local universities. This plan was developed with the support and input from various commercial
interests.

e Members from the pubic-at-large: FEMA requires the planning effort to be open to constant
input from interested citizens in compliance with Sunshine Laws. In Nevada, public meetings
must comply with the State’s Open Meeting Act, unless established by statutory exemption.
Therefore, any individual citizen who wishes to be involved in this effort to mitigate future
disasters is encourages to attend MPSC meetings and solicit relevant comments to be
included in the draft sections of the written plan.

Community Engagement

Once the planning process commenced, the Mitigation Planning Steering Committee provided the
opportunity for neighboring communities, agencies, businesses, academia, non-profits, and other
interested Oparties to be involved in the mitigation planning process. The public was notified of open
meetings via the Clark County and its participating jurisdiction websites, Facebook, and/or Twitter
accounts. CONSTANT and CCOEM invited all non-covered jurisdictions (Special Districts) to participate
in the plan update. Any jurisdictions or special districts not covered in this MJHMP update is either
covered under another plan or declined to participate.

Local and Regional Agencies and their representatives of participating jurisdictions, including Mayors,
Public Officials, Planning, Building and Zoning, GISMO, Coroner, Health District, Department of
Environment and Sustainability, and Fire Department were notified of the MPSC meeting via email and
phone. Participating jurisdictions were notified by of the MPSC meetings via email and phone by CCOEM.
Emergency Managers from neighboring Nevada counties (Lincoln and Nye), neighboring California
counties (San Bernadino and Inyo), neighboring Arizona county (Mohave), were personally invited to
attend the kick-off and public draft review meeting.

For the two-three weeks prior to each public meeting, an announcement was placed on the Clark County
Government (https://www.clarkcountynv.gov/news detail T28 R742.php) and LEPC website

(https://www.clarkcountynv.gov/government/departments/fire/local emergency planning committee m
eetings (lepc).php). For documentation, see Appendix C — Public Engagement Documentation.

At the first public planning (virtual) meeting, attendees ranked and identified hazards, created a
community profile, prioritized mitigation projects, and completed an online community risk assessment
questionnaire (https://www.surveymonkey.com/r/ClarkCountyMJHMP2023). During this meeting, and
the latter public review meeting, concerned citizens and other parties were invited to review the most
current draft, provide any input of feedback, and ask any relevant questions of the Clark County MPSC
and CONSTANT. The online community risk assessment questionnaire received input from the 803
responders was used to select hazards and rank their affects. Climate Change and Drought were ranked
as the two top hazards. This input was also used to inform the Calculated Priority Risk Indices (CPRI)
and Probability of Future Events contained in Section 4 — Hazard Analysis and Risk Assessment. Finally,

Clark County Page | 29

Multi-Jurisdictional Hazard Mitigation Plan 2023


https://www.clarkcountynv.gov/news_detail_T28_R742.php
https://www.clarkcountynv.gov/government/departments/fire/local_emergency_planning_committee_meetings_(lepc).php
https://www.clarkcountynv.gov/government/departments/fire/local_emergency_planning_committee_meetings_(lepc).php
https://www.surveymonkey.com/r/ClarkCountyMJHMP2023

survey input was used to select mitigation actions. Input from posting the draft HMP was used to refine
the MJHMP and prepared it for submission and review. Appendix C — Public Engagement Documentation
provides documentation of community engagement efforts and public participation.

Due to the COVID-19 pandemic, and COVID-19 Safe Practices for Clark County and the cities of Boulder
City, Henderson, Las Vegas, North Las Vegas, Las Vegas Paiute Tribe, Moapa Band of Paiutes, Clark
County Water Reclamation District, Clark County School District, and Las Vegas Valley Water District,
the Public Review Period of the plan draft was held virtually. MPSC members and the public were invited
to review a draft copy of the Clark County MIMHP (update) posted to Clark County’s website (insert link)
before asking questions or voicing concerns. The MPC, stakeholders, and the public provided feedback
and input on the plan draft by completing feedback questionnaire.

Open Comment Survey: (https://www.surveymonkey.com/r/ClarkCountyMJHMP23)

Relevant federal, regional, state, and local governments as well as any private and non-profit
organizations were invited to provide input and technical expertise. The entities, who volunteered, either
in person or by providing hazard data, are listed in the following.

Table 8: Partner Involvement by Entity

Partner Involvement by Entity

Entry Classification Entity Entity Input

U.S Census Bureau, Center for Disease Control and

Prevention, Federal Drug Administration (FDA), National

Oceanic and Atmospheric Administration/National

Centers for Environmental Information (NOAA/NCEI),

U.S. Army Corps of Engineers (USACE), United States

(U.S.) Bureau of Reclamation, U.S. Department of

Homeland Security (DHS), U.S. Federal Bureau of

Investigation (FBI), USDA, National Agricultural Statistics ~ Provided census data,
Service, U.S. Geological Survey (USGS), U.S. Geological weather data, dam data,
Survey (USGS) National Center for Earth Resources land use data, and
Observation and Science (EROS), U.S Geological Survey geological data
(USGS) National Water Information, U.S. Occupational

Safety and Health Administration (OSHA), U.S.

Department of Transportation (USDOT), U.S. Drought

Monitor/Drought.gov, FEMA HAZUS® Database, FEMA

National Risk Index, FEMA Flood Map Service Center;

National Park Service, Medlineplus.gov; The National

Weather Service

Federal Agencies

Nevada Division of Emergency Management, Nevada
Department of Agriculture, Nevada Seismological
Laboratory (Seismo Lab), Nevada Health Response,
State Agencies Nevada Department of Transportation (NDOT), Nevada
Bureau of Mines and Geology, Nevada Resources and
Fire Information Portal Public Viewer, Southern Nevada
Counter-Terrorism Center (Fusion Center)

Provided oversight and
technical assistance;
provided geological data;
provided hazard record and
data; provided dam data;
provided land use data
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Partner Involvement by Entity

Entry Classification

Local Governments

Private Organizations

Academia

Clark County

Entity

Clark County Office of Emergency Management
(CCOEM), Clark County School District (CCSD), Clark
County Comprehensive Planning Department, Clark
County Fire, Clark County Department of Environment
and Sustainability; Clark County Regional Flood Control
District; Clark County Water Reclamation District,
Southern Nevada Health District; Participating
Municipalities (Cities of Boulder City, Henderson, Las
Vegas, Mesquite, and North Las Vegas; Tribal Nations of
Las Vegas Paiute and Moapa Band of Paiute Tribe); Las
Vegas Metropolitan Police Department Homeland
Security Division; Regional Transportation Commission of
Southern Nevada (RTC)

Constant Associates, American Society of Civil Engineers
(ASCE), Las Vegas Valley Water District, Las Vegas
Review Journal, Nevada Weed Management Association
(NWMA), National Geographic; The Nature Conservancy;
Vaisala U.S. National Lightening Detection Network;
Science Sparks

Columbia School of Public Health, Nevada State Climate
Office at the University of Nevada at Reno

Entity Input

Provided input as MPSC
members/principal
subjects; Provided input —
GIS maps; Provided hazard
record and data; provided
land use data; provided
input from various interests

Directed planning efforts as
principal mitigation
planners; provided input
from various interests;
Provided input — HAZUS
report

Provided input from various
interests
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Local Procedures and Resources

Available Resources/Documentation Resources

The MPSC conducted a comprehensive review of Clark County, NV, and the plan update’s participating
jurisdictions; the cities of Boulder City, Henderson, Las Vegas, Mesquite, and North Las Vegas, and the
Tribal Nations of Las Vegas Paiute and Moapa Band of Paiutes, to determine the availability of existing
emergency management and preparedness information.

Clark County Critical Facilities List

The Clark County Mitigation Planning Steering Committee in conjunctions with Clark County Office of
Emergency Management and Clark County GISMO Information Technology Department assessed the
list of critical facilities used throughout the MJHMP plan update and is the based off the vulnerability
assessment and loss estimated. The complete list is available in Appendix D — Critical Facilities &
Infrastructure. Clark County GISMO Information Technology Department staff updated this list to produce
updated GIS maps located with the County for this plan update.

Clark County Emergency Operations Plan (EOP) — November 2019

CCOEM developed a countywide EOP as an all-hazard plan that describes how the County will organize
and respond to emergencies and disasters in the community. It is based on, and is compatible with,
Federal, State of Nevada, and other applicable laws; regulations; plans; and policies, including
Presidential Policy Directive 8, the National Response Framework (NRF), and Nevada Division of
Emergency Management (NDEM) plans. A primary responsibility of government is response to
emergency or disaster conditions to maximize the safety of the public and minimize property damage. It
is the goal of the County that responses to such conditions are conducted in the most organized, efficient,
and effective manner possible. Therefore, this EOP utilizes the National Incident Management System
(NIMS) for managing emergencies involving multiple jurisdictions and agencies. Consisting of a Basic
Plan, Emergency Support Function (ESF) Annexes, and Incident Annexes, this EOP provides a
framework for coordinated response and recovery activities during a large- scale emergency.

Clark County Local Emergency Planning Committee, Hazardous Materials Emergency
Response Plan — January 2022

This plan is the product of cooperative efforts by the members of the Local Emergency Planning
Committee (LEPC) and fulfills a federal requirement of the Superfund Amendments and Reauthorization
Act of 1986 (SARA) under Title Ill, "Emergency Planning and Community Right-To-Know". This document
provides guidance for hazardous materials emergency response and represents a consensus by the
LEPC upon which to base future planning and training.

Clark County Multi-Jurisdictional Hazard Mitigation Plan

Clark County is currently covered by a FEMA-approved local multi-jurisdictional hazard mitigation plan.
The current MJHMP (August 2018) has been reviewed and incorporated throughout this plan per FEMA
requirements.

Clark County Master Plan — Adopted November 17, 2021

The Clark County Master Plan is a long-term, general policy plan for the physical development of
unincorporated Clark County, satisfying the requirements of Nevada Revised Statute (NRS) 278.160.
The plan is a living document and its elements are updated according to the planning process.
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Clark County, NV and Incorporated Areas Flood Insurance Study

The Clark County Flood Insurance Study (FIS) revises and updates information on the existence an
severity of flood hazards in the geographic area of Clark County, including the Cities of Boulder City,
Henderson, Las Vegas, Mesquite, and North Las Vegas, and the unincorporated areas of Clark County
(referred to collectively herein as Clark County) and aids in the administration of the National Flood
Insurance Act of 1968 and the Flood Disaster Protection Act of 1973. The study has developed flood-risk
data for various areas of the community that will be used to establish actuarial flood insurance rates and
assist the community in its efforts to promote sound floodplain management. Minimum floodplain
management requirements for participation in the National Flood Insurance Program (NFIP) are set forth
in the Code of Federal Regulations at 44 CFR, 60.3.

Clark County’s Sustainability and Climate Action Plan

In 2019, the Clark County Board of Commissioners made recommendation that Clark County develop
and adopt its first ever Sustainability and Climate Action Plan. The impacts of climate change are very
real, and they are upon us. This plan recognizes those unique challenges of climate change with the goal
of working harder to build resilience into our social, economic and environmental systems.

Clark County, Nevada Climate Vulnerability Assessment — September 2022

The purpose of the Clark County Vulnerability Assessment (CVA), a project of the All-in-Clark County
Initiative, was to assess the current and future potential impacts of climate change in Clark County,
Nevada, and to develop strategies that reduce those risks to create a more sustainable and resilient
future for all. This report summarizes the process and results of the assessment to understand the
vulnerabilities of key systems, services, and people to a changing climate.

Clark County Regional Flood Control District (CCRFCD) Master CIP Plan — 2020

The Regional Flood Control District Board of Directors (Board) approved the Ten-Year Construction
Program plan (TYCP) at its June 9 meeting. The plan includes $991 million in total projected revenue,
with $187 million eligible in the first year, beginning July 1, 2022. The TYCP revenues are derived from
the District’s one-quarter of one percent sales tax revenue, interest revenues, and bond proceeds from
the issuance of debt. The Board adopted the prioritization of projects based on factors Including the
affected population, assessed land value impacted, public perception of need, emergency access,
general inconvenience, and coordination with other projects. Read more about the projects in the plan.
The District has completed 677 miles of channel, 104 detention basins built, or 75 percent of its master
plan. When all projects on the 10-year plan are completed, another 8 detention basins and 76 miles of
conveyance will be added.

Colorado River Drought Contingency Plan — 2019

As part of an agreement with the federal government and the other Colorado River Basin states, Southern
Nevada’s Colorado River water supplies were reduced by 3 percent beginning in 2020 due to low water
levels in Lake Mead. Under the Lower Basin Colorado River Drought Contingency Plan, Nevada, Arizona,
California and Mexico reduced the amount of water diverted from the Colorado River to reduce risks from
ongoing drought.

State of Nevada Enhanced Hazard Mitigation Plan — 2018

The State Enhanced Hazard Mitigation Plan is the official statement of Nevada’s statewide hazard
mitigation goals, strategies, and priorities. Hazard mitigation can be defined as any action taken to reduce
or eliminate long-term risk to life and property from natural and human-caused disasters. The standard
version of the State Hazard Mitigation Plan was originally submitted by the Nevada Division of Emergency
Management and approved by FEMA in 2004; it was updated in 2007, updated and enhanced in the
2010 iteration. Since 2010, the Nevada Hazard Mitigation Planning Committee, Nevada Hazard Planning
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Subcommittee, Nevada Division of Emergency Management staff, and Nevada Bureau of Mines and
Geology staff at the University of Nevada, Reno contributed to the 2013 update and the current 2018
update of the Enhanced State Hazard Mitigation Plan.

State of Nevada Climate Strategy

The State Climate Strategy is an integrated, economy-wide roadmap for the Silver State to accelerate
climate action necessary to achieve Nevada’s climate goals and capture the health and economic
benefits of the clean energy and technology revolution. The Strategy is just the beginning of future climate
action in Nevada. As a living document, the Strategy will be adapted and updated as the impacts of
climate change evolve and new climate-friendly technologies become available.

Nevada Threats and Hazards — September 2020

The Nevada Threats and Hazards document is a document created by the State of Nevada Division of
Emergency Management (DHS)/Office of Homeland Security (DHS). Within the documents statement of
purpose, the reason for this document was that upon further research, FEMA, state agencies, and local
jurisdictions were using various terms to define specific threats and hazards. In order to support this
effort, DEM has developed a standardized list of threats and hazards to be used in the planning process.
The standardized list of terms combines FEMA definitions with a list of hazards specific to geography
and industry in Nevada. This document is also a tool that may be used for jurisdictions to facilitate
THIRA/SPR planning, plan development and updates (such as the MJHMP update), and grant
applications through DEM and DHS.

Federal Guidelines for Dam Safety

These guidelines apply to management practices for dam safety of all Federal agencies responsible for
the planning, design, construction, operation, or regulation of dams. They are not intended as guidelines
or standards for the technology of dams. The basic principles of the guidelines apply to all dams.
However, reasonable judgments need to be made in their application commensurate with each dam’s
size, complexity, and hazard. The Federal agencies have a good record and generally sound practices
on dam safety. These guidelines are intended to promote management control of dam safety and a
common approach to dam safety practices by all the agencies. Although the guidelines are intended for
and applicable to all agencies, it is recognized that the methods of the degree of application will vary
depending on the agency mission and functions.

Southern Nevada Water Authority (SWNA), Water Resource Plan — 2023

The SNWA’s 2023 Plan provides a comprehensive overview of water resources and demands in
Southern Nevada and discusses factors that will influence resource availability and use over a 50-year
planning horizon. The plan does not intend to specifically address all aspects of water resource
management and development; rather, it serves as a companion to other detailed planning documents
like SWNA major construction and capital plan, SWNA Conservation Plan, regional water quality plan for
the Las Vegas Valley Watershed, Annual Operating plan for the Las Vegas Valley Watershed, SWNA
Financial Budget and Comprehensive Annual Financial Report, SNVS Operating Plan, and SWNA Water
Budget.

Clark County Planning Documents

Clark County’s participating jurisdictions provided a host of planning, zoning development-related
documents. These documents were reviewed, assessed, and cataloged to compile Section 5.3 —
Capabilities as well as Section 5.5 — Planning Integration of this HMP.

Technical Resources

The Clark County MPSC employed a variety of technical resources in its plan development. These
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technical resources were instrumental in completing vulnerability and risk assessments.
CONSTANT Associates

Founded in 2004, CONSTANT Associates (CONSTANT) mission is to make the world a safer place.
CONSTANT was the principal plan writer for this MJHMP update.

ArcGIS Pro
Each map developed for this plan was created using ESRI’s ArcGIS Pro.
FEMA DFIRM - Map Center

FEMA'’s National Flood Hazard Layer (NFHL) data was instrumental in mapping floodplain locations and
estimating potential flood impacts and loss estimates.

FEMA National Risk Index for Natural Hazards (National Risk Index Map)

The National Risk Index (NRI) is an easy-to-use, interactive tool that shows which communities are most
at risk to natural hazards. It includes data about the expected annual losses to individual natural hazards,
social vulnerability and community resilience, available at county and Census tract levels. Also, the
National Risk Index Maps are interactive maps to visually explore natural hazard risk data across the
United States (https://hazards.fema.gov/nri/map).

HAZUS®

FEMA’s HAZUS® is a nationally applicable standardized methodology that contains models for
estimating potential losses from earthquakes, floods, and hurricanes. HAZUS® uses Geographic
Information Systems (GIS) technology to estimate the physical, economic, and social impacts of
disasters. CONSTANT Associates developed the Global Risk Reports for Earthquake and Flooding within
the plan update.

National Oceanic and Atmospheric Administration/National Center for Environmental
Information (NOAA/NCEI)

Weather data and historical events were primarily provided by NOAA/NCEI, which is formerly known as
the National Climatic Data Center (NCDC) (https://www.ncdc.noaa.gov/stormevents/).
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Continued Public Involvement

Clark County is dedicated to involving the public in the continual shaping of its mitigation plan and the
development of its mitigation projects and activities.

The Clark County MPSC will continue to keep the public informed about its hazard mitigation projects
and activities through CCOEM’s website. The public will also be invited to participate in annual MPSC
meetings to review and discuss the mitigation related events of the past year.

Copies of the updated Clark County MJHMP will be available online through CCOEMs website and
distributed to the participating jurisdictions of Clark County, Unincorporated Areas and the Cities of
Boulder City, Henderson, Las Vegas, Mesquite, and North Las Vegas, and the Tribal Nations of Las
Vegas Paiute and Moapa Band of Paiutes, as well as the special districts of, Clark County School District,
Southern Nevada Health District, Clark County Water Reclamation District and Las Vegas Valley Water
Authority.
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Plan Maintenance

Elements of this section include:

e Monitoring, evaluating, and updating the MJHMP;
e Incorporation into existing plans and procedures;
e Continued public participation.

Table 9: FEMA Regulation Checklist: Plan Maintenance

FEMA Regulation Checklist: Plan Maintenance

Documentation of Plan Maintenance: The plan shall include documentation of the planning
Ao S il (I ED)  process used to develop the plan, including how it was prepared, who was involved in the
process, and how the public was involved.

Elements

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

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

Does the plan describe a process by which each community will integrate the requirements of the
mitigation plan into other planning mechanisms, such as comprehensive or capital improvement
plans, where appropriate? 44 CFR 201.6(c)(4)(ii)

Data Source: FEMA, Local Mitigation Planning Policy Guide, Released April 19, 2022, Effective April 19, 2023.

Implementation and maintenance of the MJHMP is critical to the overall success of hazard mitigation
planning. This section details the process that the County and cities / tribes will use to monitor, update,
and evaluate the plan within the five-year cycle of the plan’s revision to ensure the MUHMP remains an
active and relevant document. The format of the plan aligns with the regulation checklist and is divided
into sections of information. When it is time to maintain or revise the MJHMP, data can be easily located
and incorporated, resulting in an easy method to keep the plan current and relevant.

The Clark County MPSC has developed a method to ensure monitoring, evaluation, and updating of its
mitigation plan. Upon adoption of the Clark County MJHMP Update, CCOEM will utilize its Local
Emergency Planning Committee (LEPC) to provide plan updates, revisions, and data collection for future
MJHMP planning purposes. The LEPC chair will utilize the created MPSC for proposed mitigation
projects comprised of CCOEM’s Assistant Emergency Manager and jurisdictional representatives from
the MPSC. The CCOEM Assistant Emergency Manager will be determined by a vote in the MPSC.
Additional members may be added based on necessity. The MPSC will submit a quarterly report to the
LEPC, which in turn, will submit an annual report to CCOEM. Refer to the Clark County MJHMP Update
Quarterly Report form at the end of this section for additional details.

CCOEM may request a non-scheduled report on the monitoring, evaluation, or updating of any portion of
the MHMP plan due to irregular progress on mitigation actions and or projects, in the aftermath of a
hazard event, or for any reason deemed appropriate.

Clark County Page | 37

Multi-Jurisdictional Hazard Mitigation Plan 2023



Plan Monitoring and Situational Change

The goals of this phase of plan
maintenance are:

Plan Monitoring: regularly report on the
progress of mitigation projects/actions
from start to finish.

Situational Change: Plan change(s)
due to training, drills, exercises, project
completions, hazard events, etc.

Plan monitoring can be defined as the ongoing process by
which stakeholders obtain regular feedback on the progress
being made towards achieving their goals and objectives.
In the more limited approach, monitoring may focus on
tracking projects and the use of the agency’s resources. In
the broader approach, monitoring also involves tracking
strategies and actions being taken by partners and non-
partners, and figuring out what new strategies and actions
need to be taken to ensure progress towards the most
important results.

A monitoring report will be written and submitted for review
to the MPSC/LEPC and after the quarterly MPSC meeting

or when triggered by situational change. The monitoring report answers the following questions:

e |s the mitigation project under, over, or on budget?

e |s the mitigation project behind, ahead of, or on schedule?

e Are there any changes in Clark County’s capabilities which impact the MJHMP plan?

e Are there any changes in Clark County’s hazard risk?

e Has the mitigation project/action has been initiated or its initiation planned?

e Is the current process of prioritizing mitigation projects/actions appropriate and accurate?

e Has the current method of incorporating mitigation project/actions yielded a comprehensive
action and project strategy to address seen and unforeseen hazards?

e If applicable, has participation in a mitigation action’s collaboration been regular?

e Was a negative result caused directly
or indirectly by insufficient levels of

public outreach?

e If any, what plan updates occurred,

Monitoring

why they occurred, and what is their

impact?

The plan maintenance process is cyclical and

maintenance items can operate

simultaneously within the process.

Clark County

MJHMP Plan Situational

Updatin .
2 e Maintenance Change

Evaluating
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Plan Evaluation

A plan evaluation is a rigorous and independent assessment of either completed
or ongoing activities to determine the extent to which they are achieving stated
objectives and contributing to decision making. An evaluation report (see
example on the pages 41-42) will be written and submitted to Clark County’s
MSPC when the situation dictates.

The goal of plan
evaluation is
meaning to answer
questions like “is the
current mitigation

The following situations are typical examples of when an evaluation will be | plan sufficient,
necessary. helpful or relevant?”

Post h q are imperative and
ost azar event valuable during the
Post training event evaluation period.

Post tabletop or drill exercise

Significant change or completion of a mitigation project/action (e.g., funding source, responsible party,
estimated timeline, and cost estimate)

An evaluation report will ask the following questions to the previously listed events.
Do the mitigation objectives and goals continue to address the current hazards?
Are there new or previously unforeseen hazards?

Does a change in hazard vulnerability demand a change of or addition of mitigation actions or
projects?

Does a change in the mitigation strategy demand a change of or addition of mitigation
actions/projects?

Are current resources appropriate for implementing a mitigation project?
Was the outcome of a mitigation action/project expected?
Are there implementation problems?

Was the public engaged to the point where they were satisfied with current engagement
strategies?

Did the public participate in a number that produced a positive yield on the plan, action, or
project?

Are there coordination problems
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Plan Updating

Typically, a MJHMP update is initiated upon the completion of a plan evaluation and even then, only
when the evaluation determines an update is appropriate. A plan update also occurs every five years
per FEMA guidelines. Additionally, when new hazard data becomes T

: 27 goal of plan
available, it will be added to the MIJHMP. updating is to

New data will be confirmed or denied at quarterly MPSC meetings. provide an update,
if necessary, if any
deficiencies are
found during the

According to FEMA/DMA 2000 guidelines for mitigation planning, Clark plan evaluation
County will begin the update process one-year from this plan’s adoption. It phase.

will do so under the direction of the County’s Assistant Emergency Manager.
CCOEM will coordinate and facilitate quarterly meetings within the five-year
cycle with stakeholders from the participating jurisdictions, Clark County (incorporated and
unincorporated), the Cities of Boulder City, Henderson, Las Vegas, Mesquite, North Las Vegas, Tribal
Nations of Las Vegas Paiute and Moapa Band of Paiutes, neighboring Nevada counties (Lincoln and
Nye), neighboring California counties (San Bernadino and Inyo), neighboring Arizona county (Mohave),
and plan stakeholders (Clark County Water Reclamation District, Clark County School District, and Las
Vegas Valley Water District). These meetings will allow CCOEM, the LEPC Chair, MPSC members, and
stakeholders from Clark County (incorporated and unincorporated), the Cities of Boulder City,
Henderson, Las Vegas, Mesquite, North Las Vegas, Tribal Nations of Las Vegas Paiute and Moapa Band
of Paiutes, to gather relevant information needed for the next plan update. These meetings will ensure
the appropriate status of certain goals (mitigation activities and projects) identified in mitigation strategy
are up to date, as required by FEMA, in the next five-year plan update (2028).

For whatever reason, a MJHMP update can be written any time it is deemed
necessary by CCOEM.
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Table 10: Sample-Clark County, NV MJHMP Evaluation Progress Report
202. CLARK COUNTY, NV, MJHMP- MITIGATION PROJECT PROGRESS REPORT

Progress Report Period From (Date):

Project Title:

Project ID:

Description of Project

Implementing Department/Agency

Supporting Department/Agency:

Contact Name

Contact E-Mail

Contact Phone Number:

Grant/Finance Administrator:

Total Project Cost:

Anticipated Cost Overrun/Underrun:

Date of Project Approval:

Project Start Date:

Anticipated Completion Date:

What was accomplished during this reporting period?

SUMMARY OF PROJECT PROGRESS FOR THIS REPORTING PERIOD

What obstacles, problems or delays did the project encounter, if any?

How were the problems resolved?

Clark County
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Table 10: Clark County,

202l CLARK COUNTY, NV, MJHMP- MITIGATION PROJECT PROGRESS REPORT

MJHMP SECTION

QUESTIONS

YES

NO

COMMENTS

PLANNING
PROCESS

Has your County department/agency (or other type of
organization) done any public outreach activities regarding
the MJHMP or a mitigation project? If yes, please describe.

Has your County department/agency (or other type of
organization) integrated any of the MJHMP elements into
other plans or policies? If yes, please describe.

HAZARD
IDENTIFICATION

Has a disaster occurred in this reporting period that affected
your department/agency (or other type of organization?

Does you know of new hazard studies, reports and/or
mapping available for Clark County? If so, what are they?

Does your County department/agency have any new critical
assets that should be included in the 2027 MJHMP risk

RISK assessment
ASSESSMENT
Have there been changes in development trends that could
create additional risks?
TN e e e o g
STRATEGY

planning?

Clark County
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Section 3: Planning Area Description

Formed in 1909 in the name of Senator William Andrews Clark , Clark County, NV, is located on the
southernmost tip of the State of Nevada and encompasses 7,891.7 square miles of land area and is the
sixth County in Nevada by total area and reported a population of 2,265,461 people in the 2020 U. S.
Census (It borders the Nevada counties of Lincoln (north) and Nye (west) and the California counties of
San Bernadino (south) and Inyo (southwest), and Mohave County in Arizona.

For hazard mitigation planning purposes, Clark County encompasses the jurisdictions of Clark County,
NV (incorporated and unincorporated); the cities of Boulder City, Henderson, Las Vegas, Mesquite, and
North Las Vegas; and the Tribal Nations of the Las Vegas Paiute Tribe and Moapa Nand of Paiutes.

As written on the County website, Clark County is a dynamic and innovative organization dedicated to
providing quality service with integrity, respect, and accountability. Covering an area, the size of New
Jersey, Clark is home to the nation’s 7th-busiest airport and the state’s largest public hospital, University
Medical Center. The County also provides municipal services to 1 million residents in the unincorporated
area. The famed Las Vegas Strip sits at the heart of Clark County, which features unparalleled attractions;
Las Vegas boasts more than 147,000 hotel rooms and is among the world’s top convention destinations.

As of 2019, Clark County is the nation’s 11th most populous county in the United States and provides
extensive regional services to more than 2.3 million citizens and more than 45.6 million visitors a year.
Clark County is the most populous of Nevada’s 17 counties and holds 70 percent of the state’s population.
According to the U.S. 2020 Decennial Census, Clark County has 917,656 housing units and 16,307
building permits issued in 2021 (U.S Census Quick Facts). The median list price for a home in Clark
County was reported by MLS of sold properties over the last year (April 2022 — April 2023) is as $425,000
with a 56.7% homeownership rate (as reported by data.census.gov).

The following table provides a structural summary by sector for Clark County, as identified by FEMA
HAZUS database.

Table 11: Structural Summary, Clark County

Structural Summary

Jurisdiction  Agriculture Commercial Government Industrial Residential Education Religious

C%IL?:ll':y $553,513 $84,269,222  $2,844,342  $15,521,346 $273,125,235 $15,258,628 $3,733,172

Data Source: FEMA HAZUS Database

Related to Education, the Clark County School District (CCSD) was established in 1956 and is the
nation’s fifth (5th) largest school district. The school district educates 305,000 students in the County and
has one of the top magnet programs in the Country. The 2022-2023 CCSD Pocket Guide indicates that
the district operates 372 school programs in 344 CCSD facilities on 337 campuses within the County.
More detail on these facilities within the CCSD will be in the Critical Facilities Summary.

Clark County residents and visitors are served and protected by the Clark County Sheriff's Department,
the Las Vegas Metropolitan Police Department, the City of North Las Vegas Police Department, and the
City of Henderson Police Department. As mentioned on the Las Vegas Metropolitan Police Department
website, prior to July 1, 1973, the police agencies in Clark County consisted of five; namely, the Clark
County Sheriff's Department, City of Las Vegas Police Department, City of North Las Vegas Police
Department, City of Henderson Police Department and Boulder City Police Department. The cities
policed their incorporated areas and the Sheriff's Department provided police services to the
unincorporated areas of the County of Clark. The Las Vegas Police Department was the largest police
agency in the State of Nevada, with approximately 500 personnel (both commissioned and civilian).
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The Clark County Office of Emergency Management’s mission is to mitigate, prepare for, respond to, and
recover from emergencies within the County. The mission of the Clark County Office of Emergency
Management (OEM) is to facilitate and support the resources that will enable Clark County to mitigate,
prepare for, respond to, and recover from emergencies. CCOEM provides a single point of coordination
for Clark County public safety projects. This includes emergency management planning, preparation
activities such as training and exercises, response support coordination during emergencies and
coordination of recovery programs following emergencies. In this capacity, CCOEM works closely with
Clark County public safety organizations to facilitate a coordinated approach to multi-agency activities.

Clark County residents and visitors are served by a seven-member County Commission, elected from
geographic districts on a partisan basis for staggered four-year terms. County commissioners biennially
elect a chairperson who serves as the Commission's presiding officer. The Commission, in turn, hires a
county manager who is responsible for the administrative operations of the County government. Clark
County commissioners serve as "ex-officio" as the governing bodies of the Las Vegas Valley Water
District, Clark County Water Reclamation District, University Medical Center of Southern Nevada, Big
Bend and Kyle Canyon Water Districts, and the Clark County Liquor and Gaming Licensing Board. The
County Manager’s Office is responsible for the executive oversight of the nation’s 11th-largest county,
which provides regional services to more than 2.3 million residents and 45 million visitors annually and
municipal-like services to more than 1 million residents in the unincorporated County.

The four municipalities within Clark County—the Cities of Boulder City, Henderson, Las Vegas, Mesquite,
and North Las Vegas —have their own local governing bodies in place. These consist of an elected
mayor and city council and an appointed City Manager who oversees the day-to-day operations of their
respective city’s functions, e.g., zoning, code enforcement, building permits, site inspections, business
licenses, public safety, and others. There are also two (2) Tribal Nations within the County — the Las
Vegas Paiute Tribe and the Moapa Band of Paiute Indians. Both tribes have a Tribal Government and
department that oversee the day-to-day operations of their respective Tribal Nations.

Table 12: Clark County, Participating Jurisdictions

Clark County, Participating Jurisdictions

Clark County
Cities Unincorporated Special Districts Tribal Nations
Jurisdictions

e Boulder City e Arden e Clark County Water e Las Vegas Paiute
e Henderson e Cactus Springs Reclamation District Tribe
e Las Vegas e Cottonwood Cove e Clark County School * The Moapa Band
« Mesquite « Coyote Springs District of Paiutes
« North Las Vegas « Glendale ¢ a%lg?ﬁgisl\tlﬁgfda

e Jean

e Logandale

e Mountain Springs

e Nelson

e Overton

e Primm

e Sloan

e Sutor

Census-designated
places include:

e Blue Diamond
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Clark County, Participating Jurisdictions

Clark County
Cities Unincorporated Special Districts Tribal Nations
Jurisdictions
e Bunkerville
e Cal-Nev-Ari
e Crystal
e Enterprise

e Fort Mojave Indian
Reservation (part)

e Goodsprings

e Indian Springs

e Laughlin

e Moapa Town

e Moapa Valley

e Mount Charleston
e Paradise

Sandy Valley

e Searchlight

e Spring Valley

e Summerlin South
e Sunrise Manor

e Whitney

e Winchester

A brief description of the four aforementioned municipalities, two Tribal Nations, and three- special health
district entities participating in this update to the Clark County Multi-Jurisdictional Hazard Mitigation Plan
are provided below. Information specific to the hazard mitigation planning efforts of the aforementioned
jurisdictions can be found in Appendix | — Jurisdictional Annex. As previously mentioned, the new, FEMA-
approved plan will serve the County for a period of five years.

Municipalities

e Boulder City, NV: The City of Boulder City is known to be a small town with big adventure.
The Boulder City Visitor Brochure mentions that it’s just beyond the glitz and glam is Boulder
City, the town that built Hoover Dam. It doesn’t take long to feel its thrill-seeking spirit and
welcoming charm. But it may take a while to see all of the recreational and outdoor activities.
There are so many ways to explore, whether it be by land, water or air. If you’re passing
through, or staying a while, welcome.

e Henderson, NV: The City of Henderson was officially incorporated on April 16, 1953.
According to the city’s website, today, the City of Henderson has grown to more than 103
square miles and is the second largest city in Nevada. Henderson is often referred to as
having small town values with big city efficiencies. The city's official slogan "Henderson-a
Place to Call Home" reflects a community that enjoys small town values while benefiting from
big city efficiencies. Henderson is also located just a few miles from McCarran International
Airport, and the Henderson Executive Airport, has completed major renovations and serves
as a reliever airport to McCarran. With the 1-215 highway into Henderson, the City is just
minutes away from the famous Las Vegas Strip.

Clark County Page | 45

Multi-Jurisdictional Hazard Mitigation Plan 2023


https://assets.simpleviewcms.com/simpleview/image/upload/v1/clients/lasvegas/125730_01_LVCVA_Boulder_City_Brochure_Update_Digital_biggerType_7a891679-087b-42aa-9c05-c72a7bff95ea.pdf
https://www.usbr.gov/lc/hooverdam/
https://www.cityofhenderson.com/government/departments/mayor-and-council/our-history

Las Vegas, NV: The City of Las Vegas began with a land auction in 1905 and has grown
into a world-class city with a rich history. The history portion of the City of Las Vegas
website mentions that Las Vegas was founded as a city on May 15, 1905, when 110 acres
of land situated between Stewart Avenue on the north, Garces Avenue to the south, Main
Street to the west, and Fifth Street (Las Vegas Boulevard) to the east, were auctioned off by
the railroad company. Also, Las Vegas was incorporated on June 1, 1911. On that day,
voters in the unincorporated township of Las Vegas went to the polls and voted on the issue
of incorporation.

Mesquite, NV: Since incorporation Mesquite has experienced rapid growth, at one time
being named “The fastest growing city in America” for its size. The population stands at
25,000. Per its website, since its incorporation, with this growth has come an increase of
businesses and services never before enjoyed by residents of the area. A new hospital,
medical and dental clinics brought care that had only been possible by traveling outside the
valley. Stores, restaurants, movie theaters, art galleries, golf courses, hotels and casinos are
providing employment and services for the lifestyle that has become a trademark of
Mesquite. The construction of a new high school, a new middle school and two new
elementary schools reflect the increase of young families in the population. Housing
developments are creating beautiful neighborhoods for residents of all ages. Access to
newly opened land west of Mesquite has been made possible by the addition of a new I-15
interchange encouraging the construction of new light industry. Mesquite has long been a
stop on a busy western highway but now it is a destination!

North Las Vegas, NV: The City of North Las Vegas has become one of the fastest growing
cities within the State of Nevada. As indicated on its website,
https://www.cityofnorthlasvegas.com/our-city/about-north-las-vegas, North Las Vegas is a
premier place to live, work and play, the City of North Las Vegas leads Southern Nevada in
both new home construction and economic development. Our fast-and-faster, business-
friendly approach has made the City a top destination nationally for development
opportunities. The City of North Las Vegas has become a hub for new job creation and
economic diversification, attracting multiple fortune 500 and global brands, including
Amazon, Sephora, Ball Corp., Crocs Inc. and Kroger. This success has enabled the city to
reinvest in the community with expanded police and fire service, new parks, roads and
amenities, and additional programming to serve residents’ diverse needs.

Tribal Nations

Las Vegas Paiute Tribe: The Tudinu (or Desert People), ancestors of the Las Vegas Paiute
Tribe, occupied the territory encompassing part of the Colorado River, most of Southeastern
Nevada and parts of both Southern California and Utah. Per their website,
https://www.lvpaiutetribe.com, the tribe established the Las Vegas Paiute Colony on
December 30, 1911, ranch owner Helen J. Stewart deeded 10 acres of her land in
downtown Las Vegas to the Paiutes, establishing the Las Vegas Paiute Colony. The Paiutes
became a Sovereign Tribal Nation when the Indian Reorganization Act of June 18, 1934, in
conjunction with the Las Vegas Paiute Tribal Constitution, approved on July 22, 1970,
recognized the Tribe as a Sovereign nation.

Moapa Band of Paiutes: As Moapa Paiutes strive to preserve our legends, songs and
dances. However, cultural disruption during the past two centuries have threatened the
continuation of traditional life. With the mission statement to advance the Moapa Band of
Paiutes and preserve our homeland by building an independent and self-governing
community that provides an opportunity for all peoples who have made a commitment to this
mission. The Moapa Band of Paiutes (https://www.moapabandofpaiutes.com/tribal-history)
created a Constitution and bylaws in 1941 along with a Business council which established
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the governing body of the Tribe.
Special Districts

e Clark County Water Reclamation District: Per their website, the Clark County Water District
is responsible for the collection, treatment and reclamation of wastewater for more than
240,000 business and residential accounts in Southern Nevada. The District's collection
network includes more than 2,200 miles of pipeline and 23 pumping stations to deliver
wastewater from homes and businesses to one of six treatment facilities. Our largest
treatment facility, the Flamingo Water Resource Center, ensures wastewater is treated to the
highest standard allowing the reclaimed water to be discharged back into Lake Mead. Lake
Mead is the drinking water source for more than 95% of the population and businesses in
Clark County. The stringent treatment standards are set to protect the community's drinking
water supply as well as the recreational use of Lake Mead and the downstream communities
along the Colorado River. The District operates the Flamingo Water Resource Center and the
Laughlin Water Resource Center. The District also operates treatment facilities in Searchlight,
Moapa Valley, Blue Diamond and Indian Springs. It is the largest wastewater agency in the
State of Nevada.

e Clark County School District: The Cark County School District (CCSD) was established in
the planning area in 1956. Per their website (https://www.ccsd.net/), the Clark County School
District (CCSD) is the number one choice for families and students. As the nation’s fifth-largest
school district, we educate 305,000 students — offering a variety of nationally recognized
programs, including Magnet Schools, Career and Technical Academies, and Advanced
Placement programs. CCSD educates 64 percent of the students in Nevada and works closely
with community partners and business leaders to educate students to compete in a global
economy.

e Southern Nevada Health District: The mission of the Southern Nevada Health District is “to
assess, protect, and promote the health, the environment, and the well-being of Southern
Nevada communities, residents, and visitors.” Per their website
(https://www.southernnevadahealthdistrict.org/), the Southern Nevada Health District was as
created in 1962, following statutory authorization from the Nevada State Legislature to
combine the county health department and the health departments of several surrounding
cities. Pursuant to Nevada Revised Statute (NRS) Chapter 439 the Health District’'s powers
and jurisdictions are as follows: prevent and control nuisances; regulate sanitation and
sanitary protection of water and food supplies; protect and promote the public health generally
in the geographical area subject to the jurisdiction to the health district; and improve the quality
of health care services for members of minority groups and medically underserved
populations. Today, the Southern Nevada Health District is one of the largest local public
health organizations in the United States. The health district serves more than 2.2 million
residents, which represents 72 percent of Nevada’s total population. Additionally, the Health
District is charged with safeguarding the public health of more than 42 million visitors to Las
Vegas each year. In the past decade, the role of public health has expanded to include
oversight and participation in areas such as bioterrorism and disaster and emergency

preparedness.

The proceeding table provides a Populations Summary (per the U.S. Census Quick Fact — Clark County,
NV) for each jurisdiction participating in the Clark County Multi-Jurisdictional Hazard Mitigation Plan.
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Table 13: Population Summary, Clark County

Population Summary

Jurisdiction Housing Units Population
Clark County (including Unincorporated Area) 917,656 2,265,461
Boulder City (City) 7,423 14,885
Henderson (City) 136,325 317,610
Las Vegas (City) 256,713 20,471
Mesquite (City) 11,198 641,903
North Las Vegas (City) 86,353 262,527

Data Source: US Census Bureau

For electric service, there are 26 utility companies in Clark County, Nevada, serving a population of
2,112,436 people in an area of 7,890 square miles. While NV Energy provides much of the population
with electric power, there are numerous water and wastewater districts. Key water districts include Clark
County Water Reclamation District, Virgin Valley Water District, Las Vegas Valley Water District, Moapa
Valley Water District, and the Cities of Las Vegas, North Las Vegas, Henderson, Boulder City, and
Mesquite. The following table provides transportation and utility lifeline inventory valued at $45,121,000
for Clark County, as identified by FEMA HAZUS database.

Table 14: Transportation System Lifeline Inventory, Clark County, NV

Transportation System Lifeline Inventory

vt c . #Location/ Replacement Value
ystem einarelarE #Segements (millions of dollars)

Bridges 1,109 $4962.1224
. Segments 208 $6316.1130
Highway
Tunnels 4 $91.2461
- Subtotal $11369.4815
Bridges 72 $346.6800
Facilities 1 $2.6330
RENNENES Segments 100 $1243.2012
Tunnels 0 $0.000
Subtotal $1592.5442
Bridges 0 $0.000
Facilities 0 $0.000
Light Rail Segments 0 $0.000
Tunnels 0 $0.000
Subtotal $0.00000

Facilities 5 $10.3503
Facilities 1 1.3310

Facilities 0 $0.000
Port
Subtotal $0.00000
Facilities 11 $1730.2360
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Transportation System Lifeline Inventory

#Location/ Replacement Value
System Component #Segements (millions of dollars)

Runways 20 $231.0910
Subtotal $1961.3270

Table 15: Utility System Lifeline Inventory, Clark County, Clark County

Utility System Lifeline Inventory, Clark County

Svstem Component #Location/ Replacement Value
y P #Segements (millions of dollars)
Distribution Lines NA $395.11101
Facilities 1 $36.2970
Portable Water o
Pipelines 0 $0.000
Subtotal $434.4071
Distribution Lines NA $237.0661
Facilities 17 $2473.6581
Wastewater o
Pipelines 0 $0.0000
Subtotal $2710.7242
Distribution Lines NA $158.0440
Facilities 2 $2014.1360
Natural Gas —
Pipelines 34 $1906.0003
Subtotal $2268.1803
Facilities 0 $0.0000
Oil Systems Pipelines 0 $0.0000
Subtotal $0.0000
. . 39 $24770.3682
Electric Power Facilities
Subtotal $24770.3682
. : . 50 $5.4500
Communication Facilities
Subtotal $5.4500

Total $30,186.10

Related to the economy of the County, is home to many gaming-related companies. Station Casinos is
headquartered in unincorporated Clark County, along with Golden Entertainment, American Casino &
Entertainment Properties, Bally Technologies, Cannery Casino Resorts, The Majestic Star Casino, LLC,
Ameristar Casinos, Archon Corporation, Boyd Gaming, Las Vegas Sands, MGM Resorts International,
Wynn Resorts, DBT Online Inc., Two Plus Two Publishing, Gambler's Book Shop / GBC Press,
Millennium Management Group, Navegante Group, Pinnacle Entertainment and Tropicana
Entertainment.

Data Source: FEMA HAZUS Database

Clark County’s economy grew at a steady pace prior to the COVID-19 pandemic. Emerging industries
that assist the region’s economic diversification include information technology, logistics, manufacturing,
and healthcare. Though these industries currently represent a smaller portion of the region’s economy,
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their promise for future growth is significant. Likewise, their resiliency in the face of the pandemic-induced
economic recession speaks to their role in the region’s economy moving forward.

The County’s largest employers are:

e Encore Spa & Salon

e Nellis Air Force Base

e Flamingo Las Vegas Hotel and Casino
e MGM Grand Lass Vegas

e The Ling Hotel

e Orleans Hotel and Casino

e Las Vegas Sands Corporation

e Mandalay Bay Resort and Casino

e Caesars Palace Las Vegas

Southern Nevada’s diversifying economy has led to notable growth in high-paying occupations such as
computer systems design and data processing and hosting. Nevertheless, the region’s economy remains
dominated by low-wage and low-skill occupations such as food preparation and serving, and retail sales
which are the largest employment sectors in the County. Underemployment remains a challenge for much
of the region’s population.

Key indicators include:
e Median household income (in 2020 dollars), - $61,048
e Per capita income in past 12 months (in 2020 dollars), - $31,651

e Persons in poverty - 13.2%

A current FEMA-approved Hazard Mitigation Plan will help support such initiatives in Clark County over
the next five years, which is the normal shelf life of such important community planning document.
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Demographics

Of the 17 counties in the State of Nevada, Clark County is ranked as the 6th largest county in the State and has 7,891.7 square miles
of land area. According to the U.S. Census Bureau, the population of Clark County increased from 741,368 in 1990 to an estimated
2,205,207 in 2016. This represents a 197.5% increase over a 26-year period. In 2020, the U.S. Census Bureau, Decennial Census
reported the population of Clark County to be 2,265, 461.

The following table details the population demographics specific to Clark County and its participating jurisdictions.

Table 16: Community Demographics

Community Demographics

Size Population % Population Change
(Sq. Mi) 2000 2010 2020 2000-2010 2010-2020 2000-2020

Clark County including Clark 0 0 0
Cowiy UnTEe e 7891.65 1,375,765 1,951,269 2,265,461 41.8% 16.1% 64.7%

20827 14,966 15,023 14885  0.381% 0.919% -0.541%
10623 175,381 257,729 317,610 47% 23.23% 81.1%
14183 479,137 583,756 641,903  21.83% 9.96% 34%
31.76 9,389 15,276 20,471 62.7% 34% 118%
10128 115,488 216,961 262,527 87.9% 21% 127.3%

Data Source: U.S. Census Bureau, Nevada: 2010 Population and Housing Unit Count; and U.S. Census Bureau, Profile: data.census.gov; Percent of Population Change Calculation
Change: https:/iwww.omnicalculator.com/math/percentage-change#how-to-calculate-the-percent-change

Jurisdiction
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The 2022 U.S. Census provides the additional population data and information related to age and race origin for Clark County:

Table 17: Additional Population Data - Age and Race Origin

Additional Population Data - Age and Race Origin

Age /Race Percentage
Persons under 5 years, percent 6.2%
Persons under 18 years, percent 23.0%
Person 65 years and over 15.1%

Race and Hispanic Origin Data includes

White alone, percent 68%
Black or African American, alone 13.6%
American Indian and Alaska Native, alone 1.3%
Asian, alone 10%

Data Source: U.S. Census Bureau, Profile: data.census.gov
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Demographics and Hazard Vulnerabilities

Demographic data is crucial to effective hazard mitigation planning. This is especially true for the numbers associated with population
and housing, as they, over time, can increase or decrease a planning area’s vulnerabilities to any/all identified natural hazards. For
example, a decrease in population and/or the number of housing units generally decreases hazard vulnerabilities for people and
structures, while an increase in population and/or the number of housing units generally increases the hazard vulnerabilities of people
and structures (particularly those located in hazard-prone areas, e.g., floodplains, wildland urban interface areas or WUIs, etc.).

It is important to note, however, that demographic data can fluctuate or even lag in the short term, i.e., one to two years, for a variety
of reasons (economic, political, etc.). This often results in temporary increases in population and, at the same time, temporary
decreases in the number of housing units (or vice versa). While these numbers tend to self-correct over time, it is best to analyze data
from longer periods, such as ten (10) to 20 years, for mitigation planning purposes.

The following table details the Population Summary/Housing, 2010 vs. 2020 specific to Clark County and its participating jurisdictions.

Table 18: Population/Housing Summary, Clark County, NV

Population/Housing Summary, Clark County, NV

0,
Population Population Po ﬁlg:ion # of Housing # of Housing % of Housing
Jurisdiction (2010 U.S. (2020 U.sS. CF;1an e Units Units Units
Census) Census) 9 (2010 Census) (2020 Census) (2010 — 2020)

(2010-2020)

Clark County including Clark

County Unincorporated 1,951,269 2,265,461 16.1% 840,343 917,656 9.2%
Boulder City 15,023 14,885 0.919% 7,412 7,423 0.1484%
Henderson 257,729 317,610 23.23% 113,586 136,325 20%
Las Vegas 583,756 641,903 9.96% 243,701 256,713 5.34%
Mesquite 15,276 20,471 34% 8,911 11,198 25.66%
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Population/Housing Summary, Clark County, NV

% of

Population Population Population # of Housing # of Housing % of Housing
Jurisdiction (2010 U.S. (2020 U.S. C%an e Units Units Units
Census) Census) 9 (2010 Census) (2020 Census) (2010 — 2020)

(2010-2020)

North Las Vegas 216,961 262,527 21% 76,073 86,353 13.5%

Data Source: U.S. Census Bureau, Nevada: 2010 Population and Housing Unit Count; and U.S. Census Bureau, Profile: data.census.gov; Percent of Population Change Calculation
Change: https:/iww.omnicalculator.com/math/percentage-change#how-to-calculate-the-percent-change
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Figure 1: Clark County, NV Overview — Jurisdictional Boundary Map
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Figure 2: Clark County, NV Unincorporated Township Map
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Figure 3: City of Boulder City Community Profile Map
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https://bcnv.maps.arcgis.com/apps/webappviewer/index.html?id=ffe0c8544c014e7f88df7398913aac84

Figure 4: City of Henderson, NV Community Profile Map: City Limits Map
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https://constantassociates-my.sharepoint.com/personal/emily_long_constantassociates_com/Documents/Henderson%20City%20Limits%20Map

Figure 5: City of Las Vegas Map — Metro Area Map
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https://files.lasvegasnevada.gov/map/Las-Vegas-Metro-Area-11x17.pdf

Figure 6: City of Mesquite Community Profile Map: General Use Map
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https://drive.google.com/file/d/1dRVrD2IL7_chgixlu_uDkcmR9EbEgQ2m/view

Figure 7: City of North Las Vegas Community Profile Map: Full City Map

Data Source: City of North Las Vegas GIS Department
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http://old.cityofnorthlasvegas.com/docs/About/FullCityMap.pdf

Figure 8: Moapa Band of Paiute Tribe Community Profile Map
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Land Use and Development

For land use planning purposes, the County is divided into 11 planning areas: Enterprise, Laughlin,
Lone Mountain, Northeast County, Northwest County, South County, Spring Valley, Summerlin South,
Sunrise Manor, Whitney, and Winchester/Paradise. To address the unique needs for each planning
area, the County maintains area-specific goals, policies, and planned land use maps for each area.
These maps can be found in the Clark County Master Plan, Section 4: Area-Specific Goals and
Policies.

Historically, the Clark County Mater Plan and each planning area land use plan was updated every 5
(five) years, however some planning areas are rapidly growing and changing while others are
experiencing less dramatic change. The table below depicts the required update to land use schedule
based on planning area:

Table 19: Required Update to Land Use Schedule

e Laughlin

Lone Mountain
Northeast County
Northwest County

Planning Area Egtrier:sr\l/saelley e South County

e Summerlin South

e Sunrise Manor

e Whitney

e Winchester/Paradise
Land Use Update Every 3-5 years, or as needed based on Every 5-10 years, or as needed based
Schedule potential review triggers on potential review triggers

A significant increase in development proposals from previous year

. . The emergence of unforeseen development pressures (e.g., demolition permits,
Potential Review numerous requests for land use plan amendments

Triggers
A formal request made by the applicable TAB(s) or CAC(s)

Expectation of a transformative public or private project within the planning area

Land use categories applied to individual planned land use maps apply countywide. The land use
category descriptions that follow are organized in four groups, each with additional organizational sub-
categories:

Neighborhoods

e Outlying Neighborhood

e Edge Neighborhood

e Ranch Estate Neighborhood

e Low-Intensity Suburban Neighborhood
e Mid-Intensity Suburban Neighborhood
e Compact Neighborhood

e Urban Neighborhood
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https://www.clarkcountynv.gov/government/departments/comprehensive_planning_department/divisions/advanced_planning_division/comprehensive_master_plan.php
https://www.clarkcountynv.gov/government/departments/comprehensive_planning_department/divisions/advanced_planning_division/comprehensive_master_plan.php

Commercial and Mixed-Use

e Neighborhood Commercial
e Corridor Mixed-Use
e Entertainment Mixed-Use

Employment

e Business Employment
¢ Industrial Employment

Other

e Agriculture
e Open Lands
e Public Use

e Major Projects (incl. Summerlin South)

Additional information on these categorical descriptions and Land Use basics can be found in the
Clark County Master Plan, Section 3: Growth Framework. Information specific to development trends
of the County and participating jurisdictions can be found in Appendix | — Jurisdictional Annex.

Just as the population of Clark County will continue to grow over the coming years, so too will its
efforts to make meaningful, long-term decisions for the safety, well-being, prosperity, and enjoyment
of its residents. This includes mitigating the hazards that pose risk to all and/or portions of the planning
area. A hazard specific analysis, as it relates to land use and development trends within Clark County,
is included within each identified hazard in Section 4 — Hazard Analysis and Risk Assessment.

Clark County
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Figure 9: Clark County, NV Land Use and Development Map — Northeast Planned Land Use
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https://www.clarkcountynv.gov/NortheastCountyPLU.pdf?t=1675804000313

Figure 10: Clark County, NV Land Use and Development Map — Northwest County Planned Land Use
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https://www.clarkcountynv.gov/SouthCounty%20PLU.pdf?t=1675804000313

Figure 11: Clark County, NV Land Use and Development Map — South County Planned Land Use
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Figure 12: City of Boulder City Land Use and Planning Map: Full Zoning Map
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https://www.bcnv.org/DocumentCenter/View/11140/Zoning_Map_full_size_landscape_June_2022

Figure 13: City of Henderson Land Use and Planning Map — Gaming Overlay Areas
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https://www.cityofhenderson.com/home/showpublisheddocument/1844/637937597553800000

Figure 14: City of Henderson Land Use and Planning Map: Existing Zoning Map
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https://www.cityofhenderson.com/home/showpublisheddocument/1842/638041096377430000

Figure 15: City of Henderson Land Use and Planning Map: Downtown District and Redevelopment Area Zoning Map
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https://www.cityofhenderson.com/home/showpublisheddocument/1846/637885612044770000

Figure 16: City of Las Vegas Land Use Map — Planned Streets and Highways, May 2021
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https://files.lasvegasnevada.gov/map/Planned-Streets-and-Highways-Map.pdf

Figure 17: City of Las Vegas — Gaming Enterprise Map
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https://files.lasvegasnevada.gov/map/Gaming-Enterprise-Districts-Map.pdf

Figure 18: City of Mesquite Land Use and Planning Map
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https://drive.google.com/file/d/1YsIijboS5W2BhoZtcHi7bklW7JQuWYbK/view?usp=share_link

Figure 19: City of North Las Vegas Land Use and Planning Map
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http://old.cityofnorthlasvegas.com/docs/About/LandUsePlan.pdf

Critical Facilities List

Certain facilities have a net positive value on the community, i.e., they contribute to the public good by facilitating the basic functions of society. These
facilities maintain order, public health, and education, and help the economy function. Additionally, there are infrastructure and facilities integral to
disaster response and recovery operations. Conversely, some facilities and infrastructure are of extreme importance due to the negative externalities
created when they are impacted by a disaster. What fits this definition will vary slightly from community to community, but the definition remains as a
guideline for identifying critical facilities and infrastructure. For Clark County and its participating jurisdictions, the table below lists the identified critical
facilities and infrastructure. A complete list can be found in Appendix D — Critical Facilities & Infrastructure.

Table 20: Critical Facilities: Clark County and Its Participating Jurisdictions

Critical Facilities: Clark County and Its Participating Jurisdictions

City of Boulder
City

City of Henderson

City of Las Vegas

City of Mesquite

City of North Las
Vegas

Nellis Air Force
Base N

Total B B f B [ E [ =
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The following maps, generated by Clark County Information Technology, GIS Management Office (GISMO), reflect critical facilities within the planning area:

Figure 20: Clark County, NV MJHMP Critical Facilities - Infrastructure
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Multi-Jurisdictional Hazard Mitigation Plan 2023



https://www.clarkcountynv.gov/government/departments/geographic_info_systems/index.php

Figure 21: Clark County, NV MIJMHMP Critical Facilities — Government and Health
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Figure 22: Clark County, NV MJHMP Critical Facilities — Cultural Sites and Tourism
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Figure 23: Clark County, NV MJHMP Critical Facilities — Education and Recreation
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Section 4: Hazard Analysis and Risk
Assessment

Emergency and Disaster Declaration History

The goal of mitigation is to reduce and/or eliminate the future impacts of a hazard, including property
damage, disruption to local and regional economies, and the amount of public and private funds spent
to assist with recovery. However, mitigation should be based on an assessment of the risk. This Risk
Assessment Section evaluates the potential loss from a hazard event by assessing the vulnerability
of buildings, infrastructure, and people. It identifies the characteristics and potential consequences of
hazards, how much the County and its participating jurisdictions could be affected by a hazard and
the impact on the County and participating jurisdictions’ area assets.

A review of recently declared disasters, i.e., from 2018 to the present, provides an overview of the
hazards facing Clark County and its participating jurisdictions (which includes Clark County
Unincorporated Area and the Tribal Lands of the Las Vegas Paiute Tribe and the Moapa Band of
Paiutes/Moapa River Indian Reservation). This timeframe is referenced because Clark County has a
FEMA-approved HMP that will expire on August 14, 2023. Since 2018, Clark County and its
participating jurisdictions have experienced one (1) presidentially declared disaster. The disaster
declaration was epidemic/pandemic. A list of the declared disasters occurring in Clark County and its
participating jurisdictions since 2018 is presented in the following table. Smaller events are more
frequent and are not reflected in the table. For documentation of the FEMA Disaster Declaration Maps,
see Appendix E — FEMA Presidential Declarations.

Table 21: State and Federal Disaster Declarations for Clark County (2018-Present)

Disaster . )

Nevada Covid-19 Pandemic (Biological March The Governor of Nevada declared a State of Emergency
EM-3443-NV — Infectious Disease) 2020 due to the outbreak of COVID-19.

Nevada Covid-19 The President of the United States approved the state’s
request for a Presidential Major Disaster Declaration due to

the outbreak of COVID-19 in the state.

Pandemic (Biological  April
— Infectious Disease) 2020

Pandemic DR-4523
-NV

Records of Disaster Declarations found at: FEMA Disaster Information
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https://www.fema.gov/disasters

Hazard Identification

Per FEMA Guidance, the first step in developing the Risk Assessment is identifying the hazards that
have a reasonable risk of occurring in Clark County and its participating jurisdictions. Proper
identification allows for appropriate and well-planned action in order to mitigate the extent and impact
of a hazard event. It also helps facilitate emergency response and recovery operations. Further, while
not all disaster contingencies can be planned for, applying an all-hazards approach to the mitigation
process does yield greater awareness and better preparedness for unforeseen hazard events overall.

The following table lists the fourteen (14) hazards identified in the State of Nevada Enhanced Hazard
Mitigation Plan (2018), as well as the justification for their inclusion/exclusion within this Clark County
HMP update. Research indicates eleven of the 21 hazards do pose some level of risk to Clark County
and/or at least one of its participating jurisdictions. These are, namely, drought, earthquake, epidemic,
flood, heat extreme, infestation, severe storms, land subsidence and ground failure, tornado,wildland
fire, and windstorm (combined with severe weather. Two additional unnatural or (or human-caused)
hazards — hazmat and terrorism/WMD — also pose a risk to Clark County due to the location within
the state of Nevada. Clark County is home to the Country's 7th largest airport and world-renowned
Casinos, which makes it a famous tourism market coupled with major interstate highway and ralil
transportation routes within the County as a target for terrorism/WMD. For this reason, hazmat and
terrorism are included in this HMP update.

Details for each of these thirteen (13) hazards and their potential impact on Clark County and its
participating jurisdictions are in Hazard Risk Summary Section.

Table 22: Summary of Hazards for 20XX, Clark County MJHMP

Summary of Hazards for 2023 Update, Clark County MJHMP

Clark Clark 2018 State of
Nevada Threats &
e County 2012 County Nevada Enhanced evangaréia ° Clark County 2023
MJIHMP 2018 MJHP  Hazard Mitigation S ber 2020 MJHMP Update
Update Update Plan eptember

Natural Hazards

Climate Included as Climate Change

T Excluded Included Excluded Excluded (Excessive Heat and Severe
9 Weather) — Disaster History
Drought Included Included Included Included as Drought Included — Disaster History
Included as Included as Geohazards,
Earthquake Included Included Included Geohazards — Earthquake and Seismic
Earthquakes Hazards — Disaster History
Excessive Included as Extreme Included as Extreme/Excessive
Heat SEE Sl Il Heat Heat — Disaster History
Includes as Floods,
Included as Included as Flooding due to Dam Included as Floods, Included as Flood, Landslides
Flooding Flood and Flood Failure, and Flooding Landslides & Debris & Debris Flow, Flood —
Flash Flooding along Ditches and Flow Included Disaster History
Canals
Included as Included as Land . )
Subsidence Included Subsidence Subsidence and T & 2 Eeles & T EE e HEelTes &

and Fissures

Clark County

Ground Failure

Subsidence

Subsidence — Disaster History
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Summary of Hazards for 2023 Update, Clark County MJHMP

Clark Clark 2018 State of

Hazards County 2012 County Nevada Enhanced Nevaﬂngat::jiats & Clark County 2023

MJIHMP 2018 MJHP  Hazard Mitigation MJHMP Update

Update Update Plan September 2020

Included as Severe Weather
Severe Excluded Excluded Included as Severe Included as Severe (i_nclud_ing Thqnders_torms,
Weather Weather and Snowfall Weather Lightning, Hail) — Disaster
History

[nelunsaiasinie, Fire, Wildland Urban Interface

Wildfire Included Included Included Wildland Urban . .
- Included — Disaster History
Human-Caused Hazards
Included as
Dam Failure Included Included Included Infrastructure, Dam LEEE DIl
. Dam Failure
Failure
Infestation Included Included Included Excluded Included

Included as Infectious
Disease — Emerging

. . Included as - ] A J
Epidemic/ ; : Included as Disease with Epidemic
. Epidemic/ - . . . .
Infectious Infecti Infections Included or Pandemic Potential Included as Infectious Disease
Disease SIS Disease and Respiratory Virus
Disease with Epidemic and
Pandemic Potential
Included as Included as Chemical, Included as Chemical,
Hazardous Excluded Hazardous Included Biological, Biological, Radiological,
Materials Material Radiological, Nuclear Nuclear & Explosives (CBRNE)
Events & Explosives (CBRNE) — Hazardous Materials
Included as Terrorism
— International
. Terrorism, Domestic
Terrorism Included Included Excluded Terrorism, and Included
Complex Coordinated
Attack
Included as
Utility Failure Included Excluded Excluded Infrastructure as Power Excluded
Outage

Data Sources: Clark County 2012 MJHMP Update; Clark County 2018 MJMHP Update, 2018 State of Nevada Enhanced Hazard Mitigation
Plan; Nevada Threats and Hazards, September 2020 edition
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Hazard Risk Profiles

Hazard profiles are outlined in the proceeding sections of the Clark County Hazard Mitigation Plan.
For some hazards, the Repetitive Loss (RL) Structures and HAZUS® Models sections are left out due
to the lack of applicability to the associated hazard.

Hazard Description

This section describes the general characteristics of the specified hazard.

Location and Extent

This section contains information about the location, i.e., the geographic area(s) within the planning
area, that are affected by the hazard, along with the extent (strength and magnitude) of the specific
hazard.

Previous Occurrence

This section contains a history of previous hazard events for the profiled hazard.
Methodology

Most of the historical data used in the risk assessment originates from the National Oceanic and
Atmospheric Administration/National Centers for Environmental Information (NOAA/NCEI). In most
instances, the hazard affects a large geographic area; thus, the hazard data is reported at a county
level. This is the best available data for these hazards. The calculations for Previous Occurrences
and the Probability of Future Events are also based on county-level data.

Probability of Future Events

Probability of Future Events can be defined in a variety of plans to account for the long term’s changes
in weather patterns of the identified hazards during the hazard mitigation planning process.
Calculating future probability is one of many predictors of future occurrences. This section of the
20XX MJHMP update will utilize both Calculated Risk Priority Index (CPRI) and Calculating Future
Probability using Qualitative Data to define the probability of future events for Clark County and its
participating jurisdictions.

Calculated Priority Risk Index (CPRI)

The risk for each of these hazards was analyzed using a Calculated Priority Risk Index (CPRI). The
CPRI examines four criteria for each hazard (probability, magnitude/severity, warning time, and
duration), detailed in the Degree of Risk Chart. The process for conducting the CPRI analysis is
described below.

Calculated Priority Risk Index (CPRI) Analysis Process

e Hazards are rated 1 to 4 in whole numbers for each CPRI category using definitions in
Table 23: Degree of Risk Chart;

e Each category is weighted by a percentage (see Table 23: Degree of Risk Chart). Ratings
and their weighted scores (weight x rating) are captured for each hazard;
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e The weighted scores for each hazard are summed to create a cumulative weighted score.
This score represents the comparative risk posed by a hazard where 1-1.9 is low risk .
2-2.9 is moderate risk [, 3—3.9 is high risk (H), and 4 is severe risk [}l

Table 23: Calculated Priority Risk Index — Degreee of Risk Chart

Degree of Risk Chart Assigned
HR Weight

Index
Rating

Level ID Description

Extremely rare with no documented history of
Unlikely occurrences or events. Annual probability less than 1
0.001.

Rare occurrences with at least one documented or
Possible anecdotal historic event. Annual probability of between 2

Probability 0.01 and 0.001. e
Occasional occurrence with at least two or more

Likely documented historical events. Annual probability of 3
between 0.1 and 0.01.

Frequent events with a well-documented history of

g7 (L1t occurrence. Annual probability of greater than 0.1.

Negligible property damages (less than 5% of critical and
non-critical facilities and infrastructure). Injuries or
Negligible illnesses are treatable with first aid, and there are no 1
deaths. Negligible quality of life lost. Shut down of critical
facilities for less than 24 hours.

Slight property damages (between 5% and 25%) of
critical and non-critical facilities and infrastructure).
Injuries and illnesses do not result in permanent
disability, and there are no deaths. Moderate quality of
Magnitude- life lost. Shut down of critical facilities for more than one o
Severity day and less than one week. 30%

Limited

Moderate property damages (between 25% and 50%) of
critical and non-critical facilities and infrastructures).
Critical Injuries or illnesses result in permanent disability and at 3
least one death. Shut down of critical facilities for more
than one week and less than one month.

Severe property damages (>50%) of critical and non-
critical facilities and infrastructure). Injuries or illnesses
result in permanent disability and multiple deaths. Shut
down of critical facilities for more than one month.

Catastrophic

> than 24 hours Population receives greater than 24 hours of warning. 1

12 to 24 hours Popu_latlon receives between 12 and 24 hours of
Warning warning.

Time Population receives between six and 12 hours of
warning.

15%

6 to 12 hours

< than 6 hours Population receives less than six hours of warning.

< than 6 hours Disaster event will last less than six hours.

6 to 24 hours Disaster event will last between six and 24 hours.

Duration 10%

24 hrs. to 1 week | Disaster event will last between 24 hours and one week.

Bl W N B

> than 1 week Disaster event will last more than one week.

The results of the County CPRI are in  Table 24: CPRI Results and provide an overall summary for
the planning area. Final hazard selection was based on the individual jurisdiction CPRI, input provided
during Steering Committee meetings, and follow-up mitigation activity development. A CPRI for each
participant can be found in Appendix | — Jurisdictional Annexes. The results of the County CPRI are
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in  Table 24: CPRI Results and provide an overall summary for the planning area. The process for
conducting the CPRI analysis is described below.

Category and Weight

Probability Magnitude/ Warning Duration Ne{Slglf{EHVEE]
Severity Time Weighted
S{efo] (]

Table 24: CPRI Results

Hazard
Risk
Level

Index Rating (R)
Weighted Score (WS)

2 2 4 2
Avalanche
0.9 0.6 0.6 0.2

45% 30% 15% 10%

Climate Change 3.55
1.8 1.2 0.15 0.4

1 4 3 1
Dam Failure 2.20
0.45 1.2 0.45 0.4

Drought 3.25
1.8 0.9 0.15 0.4

Earthquake 2.80
1.2 . 0.9

Excessive Heat 3.15

I
©

Fire (Wildfire) 3.25

2.20

N oo N oo N o w
A B P BN w W

2.20

High Winds/Tornado

2.15
.60 .15 0.4

Infestation

Public
Health/Pandemic

IR - B - [ - S

3.55

I
©

1.2 .15

NS
N
NS

Hazardous Materials 3.10

O U O N

Subsidence and

: 1.45
Fissures 45 0.3 0.6 0.1

Terrorism/Active- 3 3 4 1

2.95
Shooter 45 1.2 .60 .30

o

QON
SN

o P
'_\
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Table 25: CPRI: Hazard Risk Scoring
Risk Level Severe High Moderate Low

Rank Score 4.0 3.0-3.9 2-29 1-1.9

Each jurisdiction considered which of the analyzed hazards posed a significant enough risk to their
specific community to warrant mitigation efforts. Below is a summary of the hazards selected for
mitigation by each jurisdiction. These selections are the basis for each jurisdictions’ mitigation
strategy. Final hazard selection was based on the individual jurisdiction CPRI, input provided during
Planning Team meetings, and follow-up mitigation activity development.

Calculating Future Probability using Qualitative Data

This method describes the likelihood, or probability, of the identified hazard actually occurring within
the planning area. The yearly probability number will be derived by dividing the number of recorded
events (from data from publications like the U.S. Drought Monitor and the NCEI/ NOAA Storm Events
Database) by the year range used. This case will use the years between the last plan update in 2018
(5 years). If discrete quantitative data is available, a finite probability will be listed. See the table below
for additional information to the probability of future events.

Table 26: Probability Categories/Range Per Year

Probability : . . . :
Categories Unlikely Occasional Likely Highly Likely
 Range (Per Year)  ERGQ 1-10% 11-50% 51-100%

Vulnerability and Impact

This section describes the potential impacts of the hazard for each participating jurisdiction and
provides an overall summary of each jurisdiction’s vulnerability to the hazard through structures,
systems, populations, and community assets that are susceptible to damage/loss from the hazard.

Impact of Climate Change

This section provides a general description of the impact of climate change on that hazard within the
participating jurisdictions.

Critical Facilities and Infrastructure
When appropriate, this section details the infrastructure and facilities pertinent to the hazard.
Land Use and Development

This section provides a general description of land use and development trends within the
participating jurisdictions.

Unique and Varied Risk

Each jurisdiction’s risk, where it varies from the risks facing the entire planning area, is discussed in
this section.
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Repetitive Loss Structures

If applicable to the profiled hazard, a description of the location types and estimates for the number
of repetitive loss properties will be provided in this section.

HAZUS® Models

If applicable to the profiled hazard, HAZUS® models using version 6.0 may be included in this section
of the plan. HAZUS® is a GIS (mapping) tool that allows analysts to create a fictional scenario for the
planning area using specific details to show what could happen if that scenario were to occur. This
type of mapping is helpful to fill in gaps where there is a lack of historical data. It also allows
jurisdictions to visualize which facilities and populations would potentially be affected by the profiled
hazard.
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(CC) Climate Change

Hazard Description

The earth’s climate is changing. The state has warmed about two degrees Fahrenheit (°F) in the last
century. Throughout the southwestern United States, heat waves are becoming more common, and
snow is melting earlier in spring. In the coming decades, changing climate is likely to decrease the
flow of water in the Colorado River, threaten the health of livestock, increase the frequency and
intensity of wildland fire, and convert some rangelands to desert.

Our climate is changing because the earth is warming. People have increased the amount of carbon
dioxide in the air by 40% since the late 1700s. Other heat-trapping greenhouse gases are also
increasing. These gases have warmed the surface and lower atmosphere of our planet about one
degree during the last 50 years. Evaporation increases as the atmosphere warms, which increases
humidity, average rainfall, and the frequency of heavy rainstorms in many places, but contributes to
drought in others. Greenhouse gases are also changing the world’s oceans and ice cover. Carbon
dioxide reacts with water to form carbonic acid, so the oceans are becoming more acidic. The surface
of the ocean has warmed about one degree during the last 80 years.

The U.S. Environmental Protection Agency (EPA) describes climate change as “any significant
change in the measures of climate lasting for an extended period of time. In other words, climate
change includes major changes in temperature, precipitation, or wind patterns, among other effects,
that occur over several decades or longer.”

Many people confuse climate change with global warming, the recent and ongoing rise in global
average temperatures near earth’s surface. However, global warming represents only one aspect of
climate change. The earth’s average temperature has risen by 1.4°F over the past century and is
projected to rise another 2°F to 11.5°F over the next hundred years. Rising global temperatures have
been accompanied by changes in weather and climate. Many places have seen changes in rainfall
resulting in more floods, droughts, or intense rain, as well as more frequent and severe heat waves.
The planet's oceans and glaciers have also experienced changes. Oceans are warming and
becoming more acidic, ice caps are melting, and sea levels are rising. The effects of these indicators
include:

e Greenhouse Gases — Human activities have increased the emissions of greenhouse
gases. As a result of the increase in emissions, average concentrations of heat-trapping
gases in the atmosphere are also increasing.

e Weather and Climate — Average U.S. and global temperatures are increasing, while
attributes of weather and climate, such as precipitation, drought, and tropical cyclone
activity, are changing.

e QOceans — Average oceanic temperatures are increasing. Sea levels are rising around the
world due to thermal expansion and increases from ice melt, and waters are becoming
more acidic.

e Snow and Ice — Glaciers in the U.S. and around the world are generally shrinking, while
snowfall and snow cover in the U.S. have decreased overall. The extent of the Arctic Sea
ice is declining.

e Health and Society — Warmer temperatures and later fall frosts allow ragweed plants to
produce pollen later into the year, potentially prolonging allergy season. The length of
ragweed pollen season has increased at ten out of eleven (10/11) locations studied in the
central U.S. and Canada since 1995. The change becomes more pronounced from south
to north.

e Ecosystems — Many areas are experiencing earlier spring events, such as peak stream
runoff and flower blooms. Bird migration patterns are changing, and wildland fire zone size
has increased.

Climate change has occurred throughout the history of the planet. Due to variations in the earth’s
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inclination to the sun, volcanic activity, and other factors such as asteroid impacts, the amount of solar
radiation reaching the earth’s surface rises and falls. The temperature of the planet correlates to the
amount of solar radiation arriving at the surface and with it the climate.

In relatively recent history, the last glacial period, popularly known as the Ice Age, occurred from c.
110,000 to 12,000 years ago. This most recent glacial period is part of a larger pattern of glacial and
interglacial periods known as the Quaternary glaciation (c. 2,588,000 years ago to present). From this
point of view, scientists consider this "ice age" to be merely the latest glaciation event in a much larger
ice age, one that dates back over two million years and is still ongoing.

During this last glacial period, there were several changes between glacier advance and retreat. The
Last Glacial Maximum, the maximum extent of glaciation within the last glacial period, was
approximately 22,000 years ago. While the general pattern of global cooling and glacier advance was
similar, local differences in the development of glacier advance and retreat make it difficult to compare
the details from continent to continent. Generally, the pattern of temperature variation and glaciation
has lagged atmospheric carbon dioxide (CO2) content. depicts global variations during the past
400,000 years as a correlation between temperature and atmospheric CO2 content in part per million.

Figure 24: Temperature and Atmospheric CO2 Variation Past 400,000 Years
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Starting 22,000 years ago, the planet has slowly warmed and the glaciers retreated to high northern
latitudes and mountains. In the last several decades of this period, human activity has likely led to a
rapid increase in atmospheric CO2 and a matching rise in global temperature. The result has been
that climate change may be accelerating. Figure 4.2 provides a graphical depiction of the history of
temperature rise.?

2 NOAA, 2010, Global Climate Report
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Figure 25: Annual Global Temperature
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Location and Extent

Warming and climate change are occurring globally with wide variations based on location and
latitude. The polar regions have experienced particularly rapid changes in climate with increased ice
melt and more sea-ice free days. Climate change affects the entire planning area.

Climate change is likely to affect the entire earth’s population. More widespread drought and
associated crop failure, movement of invasive species, more frequent wildland fire, increased energy
emergencies, and more intense climate events such as storms and extreme heat will occur throughout
the County. The Clark County Sustainability and Climate Plan website mentions the impacts of climate
change are very real, and they are upon us. 100% of our state’s population is experiencing drought,
and Las Vegas is the fastest warming city in the country. The following image depicts climate change
in Clark County, NV:
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Figure 26: Climate Hazard Conditions and Climate Change
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Specific likely impacts the County include:

Increasing droughts and higher temperatures are likely to affect agricultural products
including cattle, dairy, and vegetables. Hot temperatures threaten the health of cows and
causes them to eat less, grow more slowly, and produce less milk. Livestock operations
could also be impaired by fire, the lack of water, and changes in the landscape from
grassland to woody shrubs more typical of a desert. Reduced availability of water would
also create challenges for irrigated farms, which account for two-thirds of the water used
in the state. The Clark County Climate Vulnerability Assessment indicates the following
related to drought and climate change - Clark County is one of the driest counties in the
U.S., generally only receiving between 4-8 inches of annual rainfall. Throughout much of
2021, the majority of Clark County experienced “exceptional” drought conditions, as did
much of the West due to increasing temperatures and decreasing runoff in the Colorado
River Basin driven by climate change. Future climate projections show similar amounts of
annual average precipitation, but more pervasive long-term drought conditions (leading to
megadrought) and a reduction in snowpack in the Colorado River due to earlier runoff and
more precipitation falling as rain instead of snow.

Wildfires, changing landscapes, higher temperatures, and drought are likely to increase
the severity, frequency, and extent of wildfires which could harm property, livelihoods, and
human health. The Clark County Climate Vulnerability Assessment states, Climate change
is exacerbating wildfire risk in Clark County due to several interrelated factors, including
changing precipitation patterns (which causes an intensification of the drying of vegetation
and additional fuel for wildfires) and an increase in invasive plants that are more
susceptible to wildfire ignition and spreading (e.g., cheatgrass). Research shows that more
area will burn when a wet winter is followed by a dry spring and summer30, and projections
indicate an increase in winter precipitation throughout Nevada, increasing evaporative
demand in spring and summer months, and increasing temperatures.

Flooding impacts to Climate Change, in Clark County, the Climate Vulnerability
Assessment indicates, where monsoons are also tied to flash flood events withing the
County, increasing thunderstorm intensity is expected to result in more-severe flooding
risks.16 Peak daily runoff, the primary source of flash flood risk in Clark County, is
expected to increase over time. There are areas of the county—including the Las Vegas
metropolitan area—that may experience as much as a 150-200% increase over historical
peak daily runoff averages. Though flood management has significantly improved
throughout the region in past decades, projected heavier rainfall events still bring some
risks to infrastructure.

Warmer and drier conditions make forests more susceptible to pests. Drought reduces the
ability of trees to mount a defense against attacks from pests such as bark beetles.
Temperature controls the life cycle and winter mortality rates of many pests. With higher
winter temperatures, some pests can persist year-round and new pests and diseases may
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become established.

e Hot days can be unhealthy, even dangerous. Certain people are especially vulnerable,
including children, the elderly, the sick, and the poor. High air temperatures can cause
heat stroke and dehydration and affect people’s cardiovascular, respiratory, and nervous
systems. Higher temperatures are amplified in urban settings where paved and other
surfaces tend to store heat. Construction crews may have to increasingly operate on
altered time schedules to avoid the heat of the day.

e Rising temperatures can increase the formation of ground-level ozone, a key component
of smog. Ozone has a variety of health effects, aggravates lung diseases such as asthma,
and increases the risk of premature death from heart or lung disease. The U.S. EPA and
has been working to reduce ozone concentrations. As the climate changes, continued
progress toward clean air will be more difficult.

Previous Occurrence — Climate Change (Extreme Heat and
Severe Weather)

Climate change is an ongoing occurrence. Essentially, it has occurred, is occurring and will continue
to occur for several decades, centuries or longer. Climate change is ongoing. While individual impacts
of climate change may be seen as discreet events such as drought or excessive heat, climate change
is a continuous process.

Probability of Future Events — Climate Change (Extreme Heat
and Severe Weather)

Based on the Calculated Priority Risk Index conducted for Clark County there is a high
probability/vulnerability (3.55) of climate change in the planning area. The following table provides
CPRI Rating on climate change for Clark County and its participating jurisdictions.

Table 27: Clark County and Participating Jurisdiction CPRI Rating for Climate Change
Clark County and Participating Jurisdiction
CPRI Rating for Climate Change

Category and Weight

Hazard: Climate Change

CPRIScore  RISK
Magnitude/ Warning G
Probability S - ) Duration
everity Time
45% 10%
. 30% 15%
Index Rating (R)
Weighted Score (WS)
Clark County (including 4 4 1 4
Incorporated and 2155 H
Unincorporated Areas 1.8 1.2 0.15 0.4
S 2 1 4
Boulder City 25
1.35 0.6 0.15 0.4
4 4 1 4
Henderson 855
1.8 1.2 .6 A4
Las Vegas 3 3 1 4 2.8 -
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Clark County and Participating Jurisdiction
CPRI Rating for Climate Change

Category and Weight

Hazard: Climate Change _
Risk

CPRI Score
Level

Probability Mgg\’/‘(':r‘i‘tde/ Warning  puration
45% y 10%

30% 15%
Index Rating (R) ’ °
Weighted Score (WS)
WS 1.35 0.9 0.15 0.4 -

R 4 4 1 4
Mesquite BI55 H
WS 1.8 1.2 0.15 0.4
R 4 4 1 4
North Las Vegas BI55 H
WS 1.8 1.2 0.15 0.4
Special District: Clark R 4 4 1 4
County Water Reclamation 2155 H
District WS 1.8 1.2 0.15 0.4
Special District: Clark R 3 2 2 4 265
County School District ws 1.35 0.6 0.3 0.4
Special District: Las Vegas R 4 4 1 4
Valley Water H
District/SWNA WS 1.80 1.20 0.15 0.40 3.55
Tribal Nation: Las Vegas R
el el WS 0.45 0.3 0.15 0.1
Tribal Nation: Moapa Band R 2 1 1 3 165

of Paiutes 0.9 0.3 0.15 0.3

Note: As mentioned above, climate change is an ongoing occurrence will continue to be an occurrence for the foreseeable future within the County.
Based on this fact, the likelihood of a climate change event happening in the planning area is considered highly likely.

Note: Though participating in the planning process, at the time of this update CPRI data for the City of Mesquite was not received. Therefore, the
CPRI rating for the City of Mesquite is the same rating as Clark County due to the city being within the planning area.

Note: Though the Tribe participated in the planning process, the Las Vegas Paiute Tribe was unable to provide an update on accurate CPRI Rating
for the climate change hazard. However, space has been made available in the above table for the Las Vegas Paiutes to provide input for this plan
update (20XX) at a later date.

Vulnerability and Impact

Climate change by itself is not likely to cause potential losses to infrastructure or affect services to
populations. Effects that are secondary to climate change such as greater likelihood of flooding due
to more frequent storms or more annual days with excess heat are included in individual hazard such
as flood or excess heat. The result is climate change as a standalone hazard is assigned a zero
percent loss. The State lists multiple secondary impacts from climate change inthe Error! Reference s
ource not found..
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Figure 27: Nevada’s Climate Strategy
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due to higher evaporative
demand

Species’ ranges will shift;
Some local extinctions;
Megative impacts on wildlife
health including higher
martality

Decrease in time available
to be safely outside;
Deterrent to attracting
visitors

Health impacts of being
outdoors ﬂ'lll"l'l'lg heat
wWaves:

Heat impacts to lvestock
health and milk production;
Longer growing seasons and
W Crop varieties;

Impacts 1o plant health and
crop production;

Delayed or reduced
production from adapting
to shifting seazons and crop
performance

Potential for mental
health impacts;
Increased dust due to
drying and lowered
water levels in desert
terminal lakes

Increase in demand and
decrease in supply,
limiting water
availability for all
LBCTOrs

Drought impacts to
plant health and
gl‘\ﬂ“ﬂ.h: Patential for
plant mortality

Partial boss of
recreational
opportunities due to
limited smow pack;
Drust to negatively
impact tourism

Patential decrease on
orop yield and
production;
Decreased forage
quantity, range
condition;

Water hauling needs;
Reduction in use of
federal land;
Increased need of
feeding hay:
Reduction in land
available for production

Vulnerability of Population and Systems

Greater change of
fleoding and associated
safety risks

Loss of a matwral
reservolr, reduced
water storage; More
growing days increasing
water demand

Less and
earlier-in-the-year
availability of surface
water and ground water
limiting the
bicavallablity of water

Partial loss af
recreational
opportunities due to
decline of  snow pack

Earlier and longer
duration of irrigation
needs due to decrease
In run-off later in the
HRAEON;

Reduced irrigation
capacity due o lack of
witer availability;
Reduction in rangeland
production

Greater risks to public
safety, private property,
and infrastructure

Decrease in water
quality;

May limit the ability to
capture rainwater for
water supply (iLe., oo
much, too fast)

Increased sheet and
river bank erosion
affecting Riparian
habitats

Fleoding impacts in
dewntown areas of
Reno and Las Vegas;
Road closures due to
flood and landslide risk
fallowing wildfine

Increase erosion and
soil loss;

Paotential crop
loss/damage;

Damage to water
holding and
confinement structures;
Microbial
contamination of crops

Wildfire smoke
decrease air quality;
Increase in respiratory
iliness; Increases in
hospitalizations and
EMErGENncy room visits

Potential erosion
leading to changes in
blogeochemical cycling
and water quality

Muore cheatgrass, loss of
native sagebrush
further increasing
wildfire risk:

Loss of forested areas
will impact erosion and
sedimentation into
watersheds;

Negatively impacts
wildlife species

Inereased fire risk and
smyoke may lead to lass
of towrism and
recraation during fire
SEIOn

Direct livestock losses;
Potential impact on
forage production due
to wildfire-induced
changes in vegetation
cover including noxious
wiidd;

Crop and forage loss;
Federal land permits
closed or temporally
closed due to fire;
Lads af infradtructure

The Clark County Sustainability and Climate Action Plan indicates that for Clark County, an increase
in temperatures could lead to more heat-related illness, and strain energy systems as the demand for
cooling continues to increase. The State of Nevada and Clark County have put into action the following
regulatory measures to mitigate climate change in the planning area:

e The State Governor issued Executive Order 2019-22 which in part requires the
administration to identify and evaluate policies and regulatory strategies, including but not
limited to those identified pursuant to Senate Bill 254, to achieve reductions in greenhouse
gas emissions, consistent with Nevada’'s commitment as a member of the U.S. Climate
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https://www.nrdc.org/experts/patricia-valderrama/nv-gov-sisolak-signs-order-reduce-carbon-pollution

Alliance, across all categories of emission sources, and to further Nevada’s resilience to
climate change.

e Assembly Bill 383 provided access to the most technologically advanced appliances while
removing the least efficient, energy-guzzling, and water-wasting products from the market.
In doing so, it saves tens of millions each year through lower utility electricity bills.

e In February 2021, Clark County adopted its Sustainability and Climate Action Plan. This
plan is a comprehensive roadmap aimed at increasing the sustainability of our County’s
internal operations and represents the first step in what will be a multi-phased, multi-year
effort. More information about the County’s Climate Change efforts can be found online
via the All-In Clark County website.

Impact of Climate Change

As described by the National Aeronautics and Space Administration (NASA), climate change is “a
long-term change in the average weather patterns that have come to define Earth’s local, regional
and global climates.” Many of the hazards identified within this update to Clark County’s MJHMP are,
in one way or another, potentially affected by climate change. These include Drought, Flood,
Earthquake, Infestation, Subsidence and Fissure, and Wildfire. The impact of climate change on the
following hazards is included in the Vulnerability section of these hazard profiles in this MJHMP
update. This section provides a general description of the impact of climate change on that hazard
within Clark County and its participating jurisdictions (which includes the Clark County Unincorporated
area, and Tribal areas of the Las Vegas Paiute Tribe and the Moapa Band of Paiutes/Moapa River
Indian Reservation).

Critical Facilities and Infrastructure

Climate change could pose a risk to critical facilities and infrastructure within Clark County and its
participating jurisdictions (which includes the Clark County Unincorporated area, and Tribal areas of
the Las Vegas Paiute Tribe and the Moapa Band of Paiutes/Moapa River Indian Reservation). This
is true because the Clark County Vulnerability Assessment report assesses how hazard-related
climate change can not only affect the populations but also can affect the following infrastructure in
the County: telecommunication infrastructure, water treatment facilities, wastewater infrastructure,
stormwater/flood protection infrastructure, sanitation facilities, and government/emergency
management facilities.

A complete list of critical facilities and infrastructure can be found in Appendix D — Critical Facilities &
Infrastructure.

Land Use and Development Trends

Climate change is accelerating. The effects of climate change will become more pronounced as the
amount of atmospheric greenhouse gasses increases and global temperatures continue to rise.
Programs to reduce greenhouse gas emissions have had only a small impact in slowing the
quickening pace of gasses release annually. Additionally, the warming effect of greenhouse gasses
lags the actual increase in the amount released, meaning that a return to cooler temperatures will
occur long after the maximum concentration of gasses takes place and at a slower pace than the
increase. Climate change will result in secondary effects to numerous hazards, in most cases
increasing their severity or probability of occurring, or both. The effects will be experienced throughout
the planning area and represent increased risk compared to the previous 2018 MJHMP.
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https://www.clarkcountynv.gov/Environmental%20Sustainability/Sustainability/CC_CVA_FINAL_HR.pdf?t=1674692679593

Unique and Varied Risk

Losses from climate change are difficult to separate from the hazards that it exacerbates, drought,
wildland fire and extreme heat. Losses associated with climate change induced severity and
occurrence of these hazards can run into the millions of dollars and result in injuries and fatalities.

Repetitive Loss Structures

Not applicable.

HAZUS® Models

Not applicable.
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(DF) Infrastructure, Dam Failure

Hazard Description

A dam failure is the structural collapse of a dam that releases the water stored in the impounded
reservoir. Dam failures usually result due to the age of the structure, inadequate spillway capacity
used in construction, or structural damage caused by an earthquake or flood. When a dam fails, large
guantities of water may be suddenly released with a great potential to cause human casualties,
economic loss, and environmental damage. This type of disaster is especially dangerous because it
can occur suddenly, providing little warning or evacuation time for the downstream communities. The
flows resulting from dam failure generally are much larger than the capacity of the downstream
channels and therefore lead to extensive flooding. Flood damage occurs because of the momentum
of the torrent caused by the sediment-laden water flooding over the channel banks and the impact of
debris carried by the flow.

Dam failures are most likely to happen for one of five reasons:

1. Overtopping caused by water spilling over the top of a dam. Overtopping of a dam is
often a precursor of dam failure. National statistics show that overtopping due to
inadequate spillway design, debris blockage of spillways, or settlement of the dam crest
account for approximately 34% of all U.S. dam failures.

2. Foundation Defects, including settlement and slope instability, cause about 30% of all
dam failures.

3. Cracking caused by movements like the natural settling of a dam.
Inadequate maintenance and upkeep.

5. Piping is when seepage through a dam is not properly filtered, and soil particles continue
to progress, and form sink holes in the dam. The following image is an example of a
piping failure:

H

Figure 28: Piping Dam Failure Image

Source: FEMA P-911, 2016b

Rodent activity Low area in crest

Data Source: Virginia Department of Conversation and Recreation — Dam Safety Education — Dam Failures

Another 20% of U.S. dam failures have been caused by piping (internal erosion caused by seepage).
Seepage often occurs around hydraulic structures, such as pipes and spillways; through animal
burrows; around roots of woody vegetation; and through cracks in dams, dam appurtenances, and
dam foundations.

There are three classifications of dam failure: hydraulic, seepage, and structural. Following is an
explanation of each these failure classifications:
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1. Hydraulic: This failure is a result of an uncontrolled flow of water over and around the
dam structure as well as the erosive action on the dam and its foundation. The
uncontrolled flow causing the failure is often classified as wave action, toe erosion, or
gullying. Earthen dams are particularly susceptible to hydraulic failure because earthen
materials erode more quickly than other materials, such as concrete and steel. This type
of failure constitutes approximately 40% of all dam failures. The following image is an
example of an earthen dam.

2. Seepage: Seepage is the velocity of an amount of water controlled to prevent failure.
This occurs when the seepage occurs through the structure to its foundation, where it
begins to erode within.

3. Structural: A failure that involves the rupture of the dam or the foundation by water
movement, earthquake, or sabotage. When weak materials construct dams (large,
earthen dams) are the primary cause of this failure. Structural failure occurs with
approximately 30% of dam failures.

Figure 29: Typical Type of Earthen Dam Image
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Data Source: EEMA Dam Awareness Fact Sheet — May 2018

There are now approximately 91,655 dams nationwide with an average age of 61 years. A high
number of these dams have received less than favorable Dam Safety Action Classification (DSAC)
ratings from the U.S. Army Corps of Engineers (USACE). In fact, FEMA’s National Dam Safety
Program Overview fact sheet, said there were approximately 15,600 U.S. dams classified as having
high-hazard potential (HHP), meaning that their failure could result in loss of life. The worst dam failure
in the United States occurred in 1889 in Johnstown, Pennsylvania, when over 2,200 people died, with
many more were left homeless.

According to USACE, dams are unigue components of the U.S. infrastructure in that most dams are
privately owned. Dam owners are solely responsible for keeping their dams safe and financing
maintenance, repairs, and upgrades. Most dams are regulated for safety by state and federal
governments, much the same way as are bridges, food, drugs, factories, etc. States regulate most
dams in the U.S. (about 70%). The federal government regulates the remaining number.
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Location and Extent

The National Inventory of Dams indicates that there are 508 total Dams in the State of Nevada, with
an average age being 41 years. However, the Nevada Dam Safety Video produced by the State of
Nevada Division of Water Resources mentioned that with annual rainfall of (7) inches a year, Nevada
is the driest State in the US. The Nevada Dam Safety Video also mentions that many are surprised
that Nevada has over 850 dams spread across the State.

Figure 30: State of Nevada, Summary of Dams

Dams of Nevada e

508 Total Dams 41 years Average Dam Age  '39% High Hazard Potential Dams with an EAF &%  Federally Regulated Dams
1% Dams with Hydropower 98'% State-Regulated Dams

BROWSE THESE DAMSE

Data Source: National Inventory of Dams

Dams in Nevada are built for three primary purposes: industrial, flood control, and storage
(http://water.nv.gov/DamTypes.aspx). The State of Nevada Dam Safety Program guides the types of
Dams within the State. The types of dams and their characteristics are as follows:

e Storage: This is the stereotypical dam; reservoirs used for recreation or irrigation
impoundment are examples of this type. Since water will be impounded on a "permanent"
basis, the design of the dam is complicated by the fact that water will eventually seep
through the dam and must be controlled. A typical storage dam may be an embankment
dam with an impermeable clay core surrounded by a granular shell material. A typical
zoned embankment dam will have chimney and blanket drains, corresponding filter zones,
outlet works with gates, valves, and a drain, seep water collection system, cut-off trench
and possibly several spillways. The capacity of the spillway(s) is dependent upon the
downstream hazard potential (defined later in this publication) and the size of the area
tributary to the dam. Generally, an embankment dam is constructed of soil, usually derived
local to the dam site, and quality control as well as proper placement of the material is
crucial to the success of the dam. Specifications must clearly define what types of
materials can be used, how they are to be placed and what compactive effort must be
exerted on each "lift."

e Flood Control: Also referred to as a "detention basin," this structure is built upstream or
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up gradient from a developed area so that an extreme precipitation runoff (flood) is
attenuated (reduced) to a manageable level to prevent human or economic loss. Due to
the nature of its purpose, a detention basin is categorized as a high hazard structure; thus,
the spillway must be designed to pass the probable maximum flood (PMF). Making the
design process more challenging, outlet works are usually required to pass some target
flow rate established by a local authority (county, city, or town). In many cases, the flow
rate is only equivalent to the "25 year" flood. Since a detention basin's primary function is
to detain or divert storm flow and reduce downstream flow rates, no gates or valves are
allowed on the outlet so that water can never be stored on a long-term basis. Typical
retention times in such a basin would be on the order of 24 to 72 hours although some are
as long as 5 to 10 days.

e Tailing: Although tailings are a mobile material, they are obviously significantly more
viscous than water and their physical behavior alters with deposition method and over
time. A typical tailings impoundment is lined with high-density polyethylene (HDPE), has a
leak detection system and a system of drains beneath the reservoir. Tailings are normally
transported as slurry composed of water and tails via pipeline to the reservoir where they
are added to the top of previously deposited tails. The water either percolates through the
tailings or evaporates, leaving a semi-consolidated mass of tails. Since the inlet is a
controlled, the dam is not required to have a spillway, as proper management will not allow
the embankment to overtop. A tailings impoundment is designed such that there is enough
freeboard to accommodate the probable maximum precipitation storm without
overtopping. Most tailings facilities are built in discrete raises or phases on an "as needed"
basis. The State Engineer prefers downstream construction for the raises although
centerline and upstream raises have been approved as the ability to predict tailings
behavior and design methods improve. For an upstream raise to be authorized, the State
Engineer must be shown that the tails in the foundation area are sufficiently consolidated,
not fully saturated, and suitable for the size of the raise. Liquefaction and slope stability
analysis are required, and acceptable factors of safety must be met.

A dam failure within Clark County and its participating jurisdiction(s) could result in significant loss of
life and damage to structures, roads, utilities, crops, and livestock. Economic losses could also result
from a lowered tax base, lack of utility profits, disruption of commerce and governmental services,
and extraordinary public expenditures for food relief and protection.

The National Inventory of Dams indicates 120 total dams in Clark County. Of these dams, the average
age is 28 years, and of equal or greater concern, 100 percent are considered high-hazard potential.
Given these numbers, the possibility of dam failure and high-velocity flooding clearly exists within the
planning area. The following map provides the location of those dams throughout the County.
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Figure 31: Clark County, Summary of Dams
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Data Source: National Inventory of Dams

The previous Clark County HMP (2018) mentions that most of these structures are flood detention
basins that are built to protect residential neighborhoods. The County contains two high-profile dams,
Hoover Dam and Davis Dam. Hoover Dam is located about 36 miles southeast of Las Vegas, in the
Black Canyon of the Colorado River. The National Park Service describes Hoover Dams as a
massive, concrete arch-gravity dam, that is 660 feet thick and wide enough at the crest that traffic on
old U.S. 93 coursed right over its top. Some 726 feet in the canyon below, or the equivalent of a 60-
story building, the Colorado River lies tamed behind this great concrete wedge, its base as wide as
two football fields are long. Hoover Dam stores water that irrigates 2 million acres, not only in the rich
farm  fields of Southern
California’s Imperial Valley, but
across the state line in Arizona.
Hoover Dam generates
enough hydroelectric power to
serve 1.3 million people each
year, provides municipal water
for urban centers including Los
Angeles, Phoenix, and Tucson,
holds back flood waters,
provides storage during
drought, and takes more than a
little credit for the unabashed
growth of the desert
Southwest. For all that, Hoover
Dam is much more; it is an
American icon, a monument to
the ingenuity of the nation’s
engineers and the power of its -

machines. Hoover Dam is the symbol of an era when an urban, industrial America reveled in
harnessing its natural resources. According to the United States (U.S.) Bureau of Reclamation, the
risk of failure for the Hoover Dam is “very, very low.” Below is an aerial image of the Hoover Dam
produced by National Geographic.
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Davis Dam is located near the town of Laughlin, Nevada. This dam is an earth and rock-filled structure
designed to control flash floods and generate hydroelectric power. This energy is used in the
Southwest to turn the wheels of industry and pump water from wells to irrigate farmlands and water
livestock. Below is an image of the Davis Dam provided by the City of Laughlin, NV.

Further downstream along the Colorado River in Arizona, are the Parker Dam and its reservoir, Lake
Havasu. The Parker Dam is a concrete arch structure commonly called the “deepest dam in the world”.
The U.S. Bureau of Reclamation mentions that seventy-three percent of the dam's structural height
of 320 feet is below the original river bed; only about 85 feet of the dam's structural height is visible
(its superstructure rises another 62 feet above the roadway across the top of the dam). Parker Dam
has a volume of 380,000 cubic yards of concrete. At its crest, the dam is 856 feet long. Water control
is provided by five 50-ft-square gates. Lake Havasu backs up behind the dam for 45 miles and covers
more than 20,400 acres (32 square miles). The reservoir's total capacity is 646,200 acre-feet. The
Metropolitan Water District's W. P. Whitsett Intake Pumping Plant for the Colorado River Aqueduct is
located on the shore of Lake Havasu about two miles upstream from the dam. The aqueduct begins
at the intake pumping plant and extends 242 miles to its terminus at Lake Mathews near Riverside,
California. About half of the power generated at Parker Dam is reserved by MWD to pump Colorado
River water along the Colorado River Aqueduct. The remaining power is marketed to users in
California, Nevada, and Arizona by the Western Area Power Administration. By contract, the use of
active storage in Lake Havasu to generate power is limited to the elevation between 440 to 450 feet.

In addition to these high-profile dams, numerous detention basins are scattered throughout Clark
County to divert and contain seasonal flood waters. Mill ponds that serve to store large quantities of
water from mining operations are also of significant concern. Breach of these structures could also
present a threat to lives and property throughout the County.

The National Inventory of Dams (NID) database contains information on approximately 91,655 dams
in the 50 states and Puerto Rico, with about 30 characteristics reported for each dam, such as: name,
owner, river, nearest community, length, height, average storage, max storage, hazard rating, EAP,
latitude, and longitude. The FEMA in the Federal Guidelines for Dam Safety classifies dams as Low,
Significant, or High Hazard. The following table provides information related to those classifications:
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Table 28: Dams Hazards Classifications

Dams Hazard Classifications

Hazard
Potential
Classification

Significant

High

Terminology/Definition

Dams assigned the low hazard potential classification
are those where failure or mis-operation results in no
probable loss of human life and low economic and/or
environmental losses. Losses are principally limited to
the owner's property.

Dams assigned the significant hazard potential
classification are those dams where failure or mis-
operation results in no probable loss of human life but
can cause economic loss, environmental damage,
disruption of lifeline facilities, or can impact other
concerns. Significant hazard potential classification
dams are often located in predominantly rural or
agricultural areas but could be in areas with population
and significant infrastructure.

Dams assigned the high hazard potential classification
are those where failure or mis-operation will probably
cause loss of human life.

Loss of
Human Life

None expected

None expected

Probable. One
or more
expected

Data Source: Association of State Dam Safety Officials and FEMA Federal Guidelines for Dam Safety (2004)

Economic,
Environmental,
Lifeline Losses

Low and generally
limited to owner

Yes

Yes (but not
necessary for this
classification)

The Nevada Dams and Dam Safety program, which the State of Nevada Division of Water Resources

(NDWR), regulates, aims to avoid dam failure and thus prevent loss of life and destruction of property.
It is responsible for the careful review of new dam applications, on-site inspection of the dams being
built, review of as-built drawings and QA/QC reports, and finally, through periodic visual inspections
of the structures themselves. The following map shows the locations of the low, significant, and high
hazard classified dams within the State overseen as part of the Dam Safety program.

Figure 32: Map of Dam Classifications in the State of Nevada
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According to the Nevada Division of Water Resources (NDWR), there are 67 high-hazard structures
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in Clark County. The previous Clark County HMP (2018) states that a high-hazard designation does
not reflect a dam’s condition, but rather its potential for destruction in the event of an actual failure.
As for February 2017, NDWR stated that approximately 90 percent of the high-hazard dams in Nevada

are in satisfactory condition, the

highest

rating

state

inspectors

give

(https://www.reviewjournal.com/local/local-nevada/nevada-california-incidents-highlight-vulnerability-

of-nevadas-650-plus-dams/).

The following table provide a summary of the dams within the County and its participating jurisdictions,
and their classifications as documented by the Nevada Dam Database.

Table 29: Summary of Dams, Clark County, NV, as of January 25, 2023

Summary of Dams — High Hazard, Clark County, NV

National State ID

ID
NV10910 J-729

Name

BLUE DIAMOND
BUSINESS CENTER
DETENTION BASIN DAM

#1
SKYE CANYON
VA7 IREVPRIN  DETENTION BASIN 2
DAM
SKYE CANYON
NV10895 |  J-728 DETENTION BASIN 1
DAM
HEMENWAY VALLEY
NVEO FLOOD CONTROL DAM
AARON WAY

NV10583 J-536
NV10619 J-564

NV10930

DETENTION BASIN DAM

NORTH RAILROAD
DETENTION BASIN DAM

BOOTLEG DETENTION
BASIN DAM

TRAIL HEAD DETENTION
BASIN DAM

PITTMAN NORTH
NV10911 J-730 DETENTION BASIN DAM
SOUTH EDGE EAST 1
NV10648 HEADWORKS
DETENTION BASIN DAM
CORNERSTONE

NV10618 XJ-563
NV10670 J-599

DETENTION DAM

NORTHEAST C-1
DETENTION BASIN DAM

MISSION HILLS
OVEREZH B ZI  DETENTION BASIN DAM
EQUESTRIAN

DETENTION BASIN DAM

EAST C-1 DETENTION
BASIN DAM

PITTMAN PARK
DETENTION BASIN DAM

PITTMAN ANTHEM
DETENTION BASIN DAM

BLACK MOUNTAIN

NV10550 J-516

Clark County

Stream

Blue Diamond
Wash

N/A

HEMENWAY
WASH

HEMENWAY
WASH-TR

UNNAMED
WASH

HEMENWAY
WASH-TR

N/A

PITTMAN
WASH

PITTMAN
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

PITTMAN
WASH-TR

LAS VEGAS

Legal Desc

216 S18 E64
20CC

222 S13E71
21

212 S19 E59
12B

215 S23 E64
04AB

215 S22 E64
33CA

167 S23 E64
07DB

215 S23 E64
06D

215 S23 E64
5DA

212 S23
E310 09

212 S23 E61
25B

212 S22 E61
16AB

212 S22 E63
10BA

212 S22 E63
33C

212 S22 E63
22CC

212 S22 E63
23A

212 S22 E62
09D

212 S23 E62
20B

212 S22 E62

Owner

BLUE DIAMOND

BUSINESS
CENTER

CENTURY

COMMUNITIES

CENTURY

COMMUNITIES

CITY OF

BOULDER CITY

CITY OF

BOULDER CITY

CITY OF

BOULDER CITY

CITY OF

BOULDER CITY

CITY OF

BOULDER CITY
PUBLIC WORKS

CITY OF
HENDERSON

CITY OF
HENDERSON

CITY OF
HENDERSON

CITY OF
HENDERSON

CITY OF
HENDERSON

CITY OF
HENDERSON

CITY OF
HENDERSON

CITY OF
HENDERSON

CITY OF LAS
VEGAS

CITY OF LAS

High
Hazard
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Summary of Dams — High Hazard, Clark County, NV

National
ID

_— DETENTION BASIN DAM

State ID Name

PIONEER DETENTION
BASIN DAM

MCCULLOUGH HILLS
PARK DETENTION
BASIN DAM

ANGEL PARK SOUTH
DETENTION BASIN DAM

LONE MOUNTAIN
DETENTION BASIN DAM

KYLE CANYON
DETENTION DAM

GOWAN DETENTION

NV10575 J-531

NORTH DAM
OAKEY DETENTION
NV10156 J-388 DAM

ANGEL PARK NORTH
DETENTION BASIN DAM

MEADOWS DETENTION
BASIN DAM

FORT APACHE
DETENTION BASIN DAM

ANN ROAD DETENTION

NV00224 J-677

NV00233 0

NV10604 J-550
NV10652 J-577

BASIN DAM
O

FLOYD LAMB PARK
SOUTH ENHANCEMENT
EMBANKMENT DAM

LONE MOUNTAIN-
BELTWAY DETENTION
BASIN DAM

FLOYD LAMB PARK
NORTH ENHANCEMENT
EMBANKMENT DAM

ABBOTT WASH
DETENTION BASIN DAM

PULSIPHER WASH
DETENTION BASIN DAM

NV10784 J-632

NV10887 J-711

NV10935 NEX Y

NV10656 J-582

NV10657 J-583

NV10160

J-367

NV10150 J-356

TOWN WASH DAM

CAREY/LAKE MEAD
DETENTION BASIN DAM

LAS VEGAS WASH
NV10163 J-364 UPPER DETENTION
BASIN DAM

Clark County

Stream

WASH-TR
LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

NONE

GOWAN
WATERSHED

NONE

ABBOT WASH

PULSIPHER
WASH

TOWN WASH

LAS VEGAS
WASH-TR

LAS VEGAS
WASH

Legal Desc

36D
212 S22 E62
11DC

212 S23 E62
06AB

212 S20 E6GO
32A

212 S20 E6O
07BA

212 S19 E59
13

212 S20 E6GO
10CD

212 S21 E6GO
02CA

212 S20 E6O
29

212 S20 E61
32BB

212 S19 E60
19DA

212 S19 E59
26DB

212 S20 E6O
15BA

212 S20 E6O
15BD

212 S19 E6O
28DA

212 S19 E6O
03

212 S20 E59

212 S19 E60
03

222 S13 E70
08C

222 S13 E70
13A

222 S13 E71
09BD

212 S20 E61
20BA

212 S19 E6GO
01B

High

Owner Hazard

VEGAS
CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF LAS
VEGAS

CITY OF
MESQUITE

CITY OF
MESQUITE

CITY OF
MESQUITE

CITY OF NORTH
LAS VEGAS

CITY OF NORTH
LAS VEGAS
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Summary of Dams — High Hazard, Clark County, NV

Natlllgnal State ID Name
NORTH LAS VEGAS
YD S DETENTION BASIN DAM
LAS VEGAS WASH
NV10511 J-473 LOWER DETENTION
BASIN DAM

CHEYENNE PEAKING

NV10584 DETENTION BASIN DAM

J-538

J-406
J-708
J-631

NLV AIR TERMINAL

NV10881 DETENTION BASIN 1

MCCARRAN AIRFIELD
AR S DETENTION DAM
F-3 DETENTION BASIN
DAM (SUMMERLIN V16A
BLM DETENTION BASIN

FLAMINGO WASH

NV10862

NV10789 LOWER DETENTION
BASIN DAM
35-173 Blue Dlamond Turning
Basin

FAIRGROUNDS-
WHIPPLE DETENTION
BASIN DAM

NV10947

BRIDGE CANYON
DEBRIS BASIN

JIM MCGAUGHEY
DETENTION BASIN DAM

TROPICANA AND
UNIVERSITY CENTER
DETENTION BASIN DAM

SILVERADO RANCH
DETENTION BASIN DAM

WINDMILL WASH
DETENTION BASIN DAM

DESERT INN
DETENTION LOWER
DETENTION DAM

VAN BUSKIRK CHANNEL
DETENTION BASIN -
SITE A DAM

JS-305
J-772

3776
3474

J-514

J-426
J-422
J-319

Clark County

NV10956

NV10959

NV10934

NV10526

NV10558

NV10429

HIKO SPRINGS

NV10429 DETENTION BASIN DAM

CONFLUENCE
NV10447 DETENTION BASIN DAM
FLAMINGO WASH
UPPER DETENTION
BASIN DAM

NV10456

Stream

LAS VEGAS
WASH

LAS VEGAS
WASH

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-0OS

LAS VEGAS
WASH-TR

FLAMINGO
TROPICANA
WASH

FLAMINGO
WASH

Blue Diamond
Wash

N/A

FLAMINGO
WASH

VIRGIN
RIVER-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

HIKO
SPRINGS
WASH

RANGE WASH

& SLOAN
CHANNEL

FLAMINGO
WASH

Legal Desc

212 S19 E61
14

212 S19 E61
33AC

212 S20 E61
12CC

212 S20 E61
17BC

212 S21 E61
35DD

212 S22 E59
01 DB

212 S21 E6GO
24D

212 S22 E6GO
17A

220 S15 E67
23AD

213 32S 66E
L3

212 S20 E62
26BA

T21S R61E
SENW
Section 27

212 S22 E61
30aa

222 S13 E70
36BA

212 S22 E61
21DA

212 S21 E61
23DD

213 S32 E66
16C

212 S20 E62
10DC

212 S21 E6GO
28CD

High

Owner Hazard

CITY OF NORTH
LAS VEGAS

CITY OF NORTH
LAS VEGAS

CITY OF NORTH
LAS VEGAS

CLARK COUNTY
DEPARTMENT OF
AVIATION

CLARK COUNTY
DEPARTMENT OF
AVIATION

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS
CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS
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Summary of Dams — High Hazard, Clark County, NV

National State ID

ID
NV10162 J-256

Name

RED ROCK DETENTION

DAM
THE LAKES DETENTION
NV10640 J-587 BASIN DAM

DUCK CREEK RAILROAD
DETENTION BASIN DAM

UPPER DUCK CREEK
INTERIM DETENTION
BASIN DAM

TROPICANA DETENTION
Aosee J-561 BASIN DAM
V10617 | J-646 INDIAN SPRINGS

NV10658 J-552

NV10606

DETENTION BASIN DAM

NV10621 J-645 R-4 DETENTION DAM
BLUE DIAMOND UPPER

nvilsezz 1y DETENTION DAM
F-4 DETENTION BASIN

NV10625 J-567 DAM

NV10768 J-641

NV10770 J-643

LOWER BLUE DIAMOND
DETENTION DAM

F-1 DAM DETENTION

BASIN
F-2 DAM DETENTION
NV10771 J-644 BASIN

TROPICANA NORTH
BRANCH DETENTION
BASIN DAM

MONTE CARLO DAM NO
2

MONTE CARLO DAM NO
)

COYOTE SPRINGS

NV10731

NV10 XJ-206
NV10158 XJ-207

NV10672 | 3734 DETENTION BASIN 1-2
DAM
GRAND PARK
DVECEEZE BRREEI  DETENTION BASIN DAM
SUMMERLIN
NV10499 |  3-770 DETENTION BASIN #5
DAM
SUMMERLIN
NV10547 TEMPORARY
DETENTION BASIN
KYLE CANYON
NV 20 AN B GATEWAY DETENTION
BASIN 1
KYLE CANYON
NV AT GATEWAY DETENTION
BASIN 2

Clark County

Stream

RED ROCK
WASH

DUCK CREEK

DUCK CREEK-

TR

DUCK CREEK-

TR

TROPICANA
WASH

UNNAMED
WASH

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

TROPICANA
WASH-TR

DUCK CREEK-

TR

FLAMINGO
WASH

FLAMINGO
WASH-TR

TROPICANA
WASH

DRY WASH

DRY WASH

PAHRANAGAT

WASH

GOWAN

RED ROCK
WASH-TR

FLAMINGO
WASH-TR

LAS VEGAS
WASH-TR

LAS VEGAS
WASH-TR

Legal Desc

212 S21 E59
03D

212 S22 E6O
26CB

212 S22 E59
25

212 S22 E59
25

212 S21 E61
31BD

161 S16 E56
08C

212 S21 E59
22AA

212 S22 E59
13DA

212 S22 E6GO
07D

212 S22 E6GO
12D

212 S21 E59
26A

212 S21 E59
36B

212 S21 E61
30AC

213 S32 E66
29A

213 S32 E66
20DD

210 S13 E63
17

SE, NW,
SEC 22, T.
20,R59E

212 S20 E59
28D

212 S21 E59
24B

212 S19 E59
12

212 S19 E59
12

Owner

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

CLARK COUNTY
PUBLIC WORKS

COLORADO
ENVIRONMENT

COLORADO
ENVIRONMENT

COYOTE
SPRINGS
NEVADA, LLC

HOWARD
HUGHES
CORPORATION

HOWARD
HUGHES
CORPORATION

HOWARD
HUGHES
CORPORATION

KYLE
ACQUISITION
GROUP

KYLE
ACQUISITION
GROUP

High
Hazard
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Summary of Dams — High Hazard, Clark County, NV

Natlllgnal State ID Name
KYLE CANYON
NV10676 XJ-605 GATEWAY DETENTION
BASIN 3
GOWAN DETENTION
NV10908 J-375 MIDDLE DAM
J-079 BOWMAN DAM

NV00113
NV10159

NV10797
NV10671

NV10672

SPRING MOUNTAIN
RANCH DAM

COYOTE SPRINGS
DETENTION BASIN 1
DAM

COYOTE SPRINGS
DETENTION BASIN 2
DAM

MOHAVE GENERATION
EVAPORATION POND
NO 2

MOHAVE GENERATION
EVAPORATION POND
NO 3

NV00157

NV00158

NV10601

NV10859
NV10122

XNV00157

XNV00158

JS-246 BOSTICK WEIR 5.4 DAM

GW-1 POND DAM

HOOVER DAM

Table 30: Summary of Dams - Significant and Low Hazard, Clark County, NV

Stream

LAS VEGAS

WASH-TR

LAS VEGAS
WASH

MUDDY
RIVER-OS

BLUE

DIAMOND
WASH-TR

LAS VEGAS
WASH-0OS

PAHRANAGAT
WASH-TR

PAHRANAGAT
WASH-TR

COLORADO
RIVER-OS

COLORADO
RIVER-OS

LAS VEGAS
WASH-TR

N/A

COLORADO
RIVER

Legal Desc

212 S19 E59
12

212 S20 E6O
15B

220 S15 E67
22A

212 S22 E58
03AB

212 S22 E62
11A

210 S13 E6G3
20

210 S13 E6G3
17

213 S32 E66
23A

213 S32 E66
23Aa

212 S22 E63
22A

212 S22 E62

215 S22 E65
29AD

High

Owner Hazard

KYLE
ACQUISITION
GROUP

LAS VEGAS
PUBLIC WORKS

MUDDY RIVER
IRRIGATION
DISTRICT

NEVADA DCNR
PARKS

NV
ENVIRONMENTAL
RESPONSE
TRUST

PARDEE HOMES
OF NEVADA

PARDEE HOMES
OF NEVADA

SOUTHERN
CALIFORNIA
EDISON

SOUTHERN
CALIFORNIA
EDISON

SOUTHERN
NEVADA WATER
AUTHORITY

TITANIUM
METALS
CORPORATIONS

USDI BUREAU OF
RECLAMATION-
LOS ANGELES
DISTRICT

Summary of Dams — Significant and Low Hazard, Clark County, NV

National
1D

State ID Name

J-398

NV10948 J-761

Clark County

SLOAN QUARRY
WATER STORAGE
POND DAM

NV10927

WEST RANGE WASH
DIVERSION DIKE DAM

NV10418

SPEEDWAY
DETENTION BASIN #2

Hazard
Stream Legal Desc Owner él)g{: Agcfg\fv
(®)
212 23S Aggregate Industries
ha 60E 13 SWR, INC. S
I%,/VAIIE\ISGTE 212 S19 CITY OF NORTH LAS s
WASH E61 12 VEGAS
OFF- 212 019S CITY OF NORTH LAS S
Page | 109

Multi-Jurisdictional Hazard Mitigation Plan 2023



Summary of Dams — Significant and Low Hazard, Clark County, NV

Hazard
National Significant
D State ID Name Stream Legal Desc Owner (S) and Low
(L)
-- DAM STREAM 062E 26 VEGAS
RUSSELL ROAD CLARK COUNTY
NV10630 XJ-565 TEMPORARY LOV?A\S/E-C';I'ARS E261122862C1D DEPARTMENT OF S
DETENTION BASIN AVIATION
EAGLE VIEW
MUDDY 220 S16 CONTRACTORS;U.S.D.I.
NV00166 | XNV00166 MILL 2 POND D RIVER-OS E67 11CD BUREAU OF S
RECLAMATION BC
EAGLE VIEW
MUDDY 220 S16 CONTRACTORS;U.S.D.I.
V00167 MILL 2 POND E DAM RIVER-OS E67 11CB BUREAU OF S
RECLAMATION BC
EAGLE VIEW
MUDDY CONTRACTORS;U.S.D.I.
NV00140 | XNV00140 MILL 2 POND A RIVER-OS E262701$:,L:EGB BUREAU OF S
RECLAMATION BC
EAGLE VIEW
MUDDY 220 S16 CONTRACTORS;U.S.D.I.
NV00164 | XNV00164 MILL 2 POND B RIVER-OS E67 11DB BUREAU OF S
RECLAMATION BC

Data Source: State of Nevada Division of Water Resource, Nevada Dam Database

Previous Occurrence — Infrastructure, Dam Failure

The State of Nevada Enhanced Hazard Mitigation Plan (2018) mentions that in Nevada's history,
there have not been any incidents resulting in dam failure emergency or disaster declarations which
will include no declarations for Clark County. The previous Clark County MJHMP (2018) states that
though there were no dam failure declarations in the County, there are have been the following
incidents on record:

e In 2005, rainfall runoff overtopped the Schroeder Dam in Beaver Dam State Park located
in eastern Nevada by one foot. The top surface of the dam was not damaged, but the
downstream face of the dam was severely eroded. Erosion in several of the gullies may
have reached as far as the core material. The dam was an earth-fill dam with a 35-foot
concrete spillway on the east side. Prior to this event the dam was considered a low-hazard
dam.

e In 2006, failure of the Rogers Dam occurred as a result of very high flows in the Humboldt
River. Concrete control sections of the dam were undermined making it useless. The
concrete portion of the dam was completely undercut by four to five feet allowing the river
to flow unimpeded underneath the dam. No injuries or property damage was reported. The
main result of the Rogers Dam failure was that the reservoir behind the dam has been
diverted into a canal which provides water to 60 percent of the ranches in the valley,
representing about 20,000 acres of land.

e On September 9, 2014, three dams on the Moapa Indian Reservation and three dams off
the reservation breached. The dam failures contributed to major damages to the Moapa
Band of Paiutes reservation lands and infrastructure.

Many dams in Nevada suffer from poor design or encroachment of development into the potential
floodplain below the dam. As a result, many dams fail to pass an Inflow Design Flood (IDF) inspection
commensurate with their hazard potential and size. There is no record of dams located in or affecting
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Clark County that have this deficiency.

Probability of Future Events, Infrastructure, Dam Failure

The previous Clark County MJHMP (2018) mentions Dam failure can result from numerous natural or
human activities. Earthquakes, internal erosion, improper siting, structural and design flaws, or
rising floodwaters can all result in the collapse or failure of a dam. A dam failure may also be a result
of the age of the structure or inadequate spillway capacity. While it has been mentioned that a number
of dams have failed to pass an IDF inspection, the State has taken an active role in remediating the
deficient dams. Calculated Priority Risk Index (CPRI) conducted for Clark County and its participating
jurisdictions, there is a high probability (rank score of 3.0-3.9) of infrastructure, dam failure for
the planning area. The following table provides CPRI Rating on Infrastructure, Dam Failure for Clark

County and its participating jurisdictions.

Table 31: Clark County and Participating Jurisdiction CPRI Rating for Infrastructure, Dam Failure
Clark County and Participating Jurisdiction
CPRI Rating for Infrastructure, Dam Failure

Category and Weight

Hazard: Infrastructure, Dam Failure

CPRIScore ISk
Magnitude/ Warnin L2
Probability gnitu MING " Hyration
45% Severity Time 10%
30% 15%
Index Rating (R)
Weighted Score (WS)
Clark County (including 1 4 3 1
Incorporated and 2.2
Unincorporated Areas 0.45 1.2 0.45 0.1
1 1 1 1
Boulder City 1
0.45 0.3 0.15 0.1
2 2 2 3
Henderson 2.10
.9 .6 3 3
2 3 2 3
Las Vegas 2.4
0.9 0.9 0.3 0.3
1 4 3 1
Mesquite 2.2
0.45 1.2 0.45 0.1
1 4 4 4
North Las Vegas 2.65
0.45 1.2 0.6 0.4
Special District: Clark 1 1 3 1
County Water Reclamation 1.3
District 0.45 0.30 0.45 0.10
Special District: Clark 1 2 2 2 155
County School District 0.45 0.6 0.3 0.2 :
Special District: Las Vegas 1 2 2 2 155
Valley Water District/SWNA 0.45 0.60 0.30 0.20 :
Tribal Nation: Las Vegas
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Clark County and Participating Jurisdiction

CPRI Rating for Infrastructure, Dam Failure

Category and Weight

Hazard: Infrastructure, Dam Failure

CPRI Score RIS
Magnitude/ Warnin Level
Probability gnity Ti 9 Duration
45% Severity ime 10%
30% 15%
Index Rating (R)
Weighted Score (WS)
Valley Paiute ws 0.45 0.3 0.15 0.1
Tribal Nation: Moapa Band R 4 : & g 3.6 H

of Paiutes WS 1.8 0.9 0.6 0.3

Note: Though the Tribe participated in the planning process, the Las Vegas Paiute Tribe was unable to provide an update on accurate
CPRI Rating for the infrastructure, dam failure hazard. However, space has been made available in the above table for the Las Vegas
Paiutes to provide input for this plan update (2023) at a later date.

Note: Though participating in the planning process, at the time of this update, the CPRI data for the City of Mesquite was not received.
Therefore, the CPRI rating for the City of Mesquite is the same rating as Clark County due to the city being within the planning area.

Calculating future probability is not the only predictor of future occurrences. In the last five years,
Clark County and its participating jurisdictions (which included the Clark County Unincorporated area
and the Tribal areas of the Las Vegas Paiute Tribe and the Moapa Band of Paiutes/Moapa River
Indian Reservation) do not have any documented cases of dam failure incidences. Though the County
has experience occurrences that were listed in its HMP update (2018), the likelihood of a
infrastructure, dam failure event happening in the planning area is considered occasional.

Vulnerability and Impact

Clark County and its participating jurisdictions (which included the Clark County Unincorporated area
and the Tribal areas of the Las Vegas Paiute Tribe and the Moapa Band of Paiutes/Moapa River
Indian Reservation) have recorded no incident of dam failure since the last mitigation plan update
(2018). still, a dam failure could have a tremendous impact on the planning area, including the
environment, much like a flood event.

Vulerability of Facilities

Facilities during a dam failure will have a similar vulnerability to a flood event in the planning area. As
mentioned in the flooding section of this plan update, critical facilities and infrastructure can be
rendered unusable or permanently destroyed, producing a significant impact on a jurisdiction’s ability
to conduct day-to-day operations. Also, like a flood, a dam failure can cause considerable damage to
residential and/or commercial structures that can irrevocably damage a community and its economy
by creating economic hardship.

Clark County and its participating jurisdictions’ critical structures are valued at $395,335,458.
Vulerability of Population

The greatest vulnerability of a jurisdiction’s population is the inability to predict a dam failure due to it
being uncontrollable by humans. Clark County and its participating jurisdictions (which included the
Clark County Unincorporated area and the Tribal areas of the Las Vegas Paiute Tribe and the Moapa
Band of Paiutes/Moapa River Indian Reservation) have a total population of 2,265,461 in 840,343
housing units that would be at risk for a dam failure in the planning area.

Impact of Climate Change
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Climate change is not likely to have a primary impact on dam failure. Potential increases in the
intensity of storm events may result in greater runoff and raise the likelihood of a dam being
overtopped.

Critical Facilities and Infrastructure

All critical facilities and infrastructure within the planning area are equally at risk of a dam failure
incident. This is especially true for homes, businesses, and critical facilities that in close proximity to
a dam. A complete list of critical facilities and infrastructure can be found in Appendix D — Critical
Facilities & Infrastructure.

Land Use and Development

Dam failure places downstream populations at risk. In addition to the flow of water released from the
reservoir, the inundation stream picks up large debris which results in a scouring effect that
compounds damage. The flood protection afforded by dams in the County has encouraged
development of lands immediately downstream of the structures. However, prohibition of development
in these areas is not feasible. Instead, public awareness measures such as notices on final plats and
public education on dam safety are mitigation efforts employed by local county and city/town officials.

Unique and Varied Risk

As dams continue to age, there is an increased potential of failure due to undesirable woody
vegetation on the embankment, deteriorating concrete, and other structural factors that can cause
issues over time. A failure could cause widespread flooding, putting the entire planning area at risk,
particularly those living near dam. Fortunately, with the Nevada Dams and Dam Safety program,
which the State of Nevada Division of Water Resources (NDWR), regulates provides monitoring and
compliance of the dams within the Clark County, the probability of failure is unlikely.

Table 32: Unique and Varied Risk — Infrastructure, Dam Failure

Unique and Varied Risk — Infrastructure, Dam Failure

Jurisdiction Risk Characteristics

Clark Count Low risk with continued inspection and maintenance on dams within
y the planning area

Repetitive Loss Structure
Not applicable.

HAZUS® Models

Not applicable.
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(D) Drought

Hazard Description

Figure 33: Drought Conditions in Las Vegsas,
7 : "; 4

NV

Drought originates from a deficiency of precipitation over -

an extended period, usually one or more seasons.
Drought can result in a water shortage for some activity,
group, or environmental sector. Drought is a complex
natural hazard, which is reflected in the following four
definitions commonly used to describe it:

e Agricultural — drought is defined principally in
terms of naturally occurring soil moisture
deficiencies relative to water demands of plant
life, usually arid crops.

e Hydrological —drought is related to the effects of
precipitation shortfalls on stream flows and
reservoir, lake, and groundwater levels.

e Meteorological —drought is defined solely on the
degree of dryness, expressed as a departure of actual precipitation from an expected
average or normal amount based on monthly, seasonal, or annual time scales.

e Socioeconomic — drought associates the supply and demand of economic goods or
services with elements of meteorological, hydrologic, and agricultural drought.
Socioeconomic drought occurs when the demand for water exceeds the supply as a result
of weather-related supply shortfall. It may also be called a water management drought.

Pl h 3 - %
Photo Source: Las Vegas Review-Journal

Periods of drought can have a major impact and consequences on a region's environment, agriculture,
health, and economy. Although the climate is a primary contributor to hydrological drought, other
factors such as changes in land use (e.g., deforestation), land degradation, and dam construction all
affect the basin's hydrological characteristics. Since hydrologic systems interconnect regions, the
impact of meteorological drought may extend well beyond the borders of the precipitation-deficient
area. The effects vary depending on vulnerability and regional characteristics. Changes in land use
upstream may alter hydrologic characteristics such as infiltration and runoff rates, resulting in more
variable streamflow and a higher incidence of hydrologic drought downstream. These incidences can
reduce water quality through a decreased ability for natural rivers and streams to dilute pollutants and
decrease contamination. The most common effects are diminished crop yields, increased erosion,
dust storms, ecosystem damage, reduced ability to produce electricity that limits water flow through
hydroelectric dams, the shortage of water for industrial production, and increased risk of wildfires.

Droughts are regularly monitored by multiple federal agencies using a number of different indices and
classifications. Among them are the U.S. Drought Monitor, the Palmer Drought Index, and the
Standardized Precipitation Index, as described next. The U.S. Drought Monitor summarizes drought
conditions across the U.S. and Puerto Rico and is developed and maintained by the National Drought
Mitigation Center (www.drought.unl.edu). Often described as a mix of science and art, the map is
updated weekly by combining a variety of drought databases and indicators and local expert input
into a single composite drought indicator.

The Palmer Drought Severity Index (PDSI) is the primary indicator of drought for the U.S Drought
Monitor. PDSI is a commonly used index that measures the severity of drought for agriculture and
water resource management. In other words, It uses temperature and precipitation data to circulate
water supply and demand, incorporates soil moisture, and is considered most effective for unirrigated
cropland. It primarily reflects long-term drought and has been used extensively to initiate drought
relief. However, the PDSI needs to be considered consistent enough to characterize the risk of
drought nationwide (FEMA, 1997) and is not well suited to the dry, mountainous areas in the western
U.S.
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The Standard Participation Index (SPI) is also used by The National Drought Mitigation Center
(NDMC) to identify emerging drought months sooner than the PDSI. It is computed on various time
scales to monitor moisture supply conditions. The SPI is the number of standard deviations in the
precipitation value that would deviate from the long-term mean.

The table below provides is the drought severity classification table by The U.S. Drought Monitor. This
table shows the ranges, like PDSI and SPI, for each indicator for each dryness level.

Figure 34: Drought Classification Chart
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Drought is a persistent problem across the nation, as evidenced by its widespread presence in 2018.
Early in the year (February 2018), the U.S. Drought Monitor reported that 38.4% of the continental
U.S. was in drought. That was the highest percentage since the 40% recorded in May 2014.
Additionally, consider there is technically no longer a “fire season” for the State of California, as it has
become a tinderbox for drought-related wildfires year-round. Other states across the country are,
unfortunately, following suit. The State of Nevada is no stranger to drought. As mentioned in the 2018
State of Nevada Enhanced Mitigation plan, drought has been a major cause of economic and
environmental damage throughout the history of the State of Nevada.
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Location and Extent

Per the U.S. Drought Monitor, since 2000, the most prolonged drought duration in the State of Nevada
lasted 269 weeks beginning on December 27, 2011, and ending on February 14, 2017.

Figure 35: Drought in Nevada from 2000-2002
2000 - Present (Weekly)

The U.S. Drought Monitor (USDM) is a national map released every Thursday, showing parts of the U.S. that are in drought. The USDM relies
on drought experts to synthesize the best available data and work with local observers to interpret the information. The USDM also
incorporates ground truthing and information about how drought is affecting people, via a network of more than 450 observers across the
country, including state climatologists, National Weather Service staff, Extension agents, and hydrologists. Learn more.
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The most intense drought period occurred on July 7, 2021, which affected 40.63% of Nevada’s land.
In the year 2000, NOAA/NCEI recorded 0 events of drought for Clark County; however, the previous
2012 HMP states that from 2002 through the beginning of 2010, Nevada, and Clark County, were in
a prolonged period of drought. Implications from this drought include an increased risk of wildfires and
water shortages as reservoirs drop to their lowest recorded levels.

Drought typically does not have a direct impact on critical facilities and infrastructure. However,
possible losses/impacts to them can include the loss of critical functions due to low water supply
levels. Severe drought can negatively impact drinking water supplies. Should a public water system
be affected, the losses could total into millions if water must be purchased and shipped from other
locations. Severe drought could also pose a significant risk to public health if water sources become
scarce or, worse, contaminated. This is especially true for those who get their water from private wells.
Per the Centers for Disease Control and Prevention (CDC), viruses, such as E. coli and salmonella,
as well as protozoa and bacteria, can pollute groundwater and surface water when rainfall decreases.
Additionally, acute respiratory and gastrointestinal illnesses are more easily spread from person to
person when a perceived or real lack of available water compromises hand washing. As stated in the
Clark County’s previous MJHMP (2012), nearly 70 percent of Nevada’s total water supply is derived
from surface water, with 90 percent of water for the Las Vegas region coming from the Colorado River.
However, Nevada only receives 1.8 percent of the water drawn from the river. The flows of the
Colorado River are dependent on snowmelt and runoff in the Rocky Mountains of the Upper Colorado
River Basin. The figure below illustrates the Water Cycle that occurs in Southern Nevada.
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Figure 36: Southern Nevada Water Cycle
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Below-average snowpack in the Colorado Rocky Mountains results in below-average runoff to the
Colorado River. Lake Mead and Lake Powell are the two primary storage reservoirs in the Colorado
River system. The Southern Nevada Water Authority indicates that the Colorado River pools behind
the Hoover Dam to create Lake Mead. This lake is the source of 90% of Southern Nevada's water
and is under constant scrutiny to ensure the quality of the water (https://www.snwa.com/water-
quality/watershed/lake-mead.html). The previous Clark County HMP plan (2012) states that since
1999, the elevation of Lake Mead has declined by more than 75 feet or approximately three water
years of allocation for the state of California. Lake Powell is also at historic low levels, with only 40
percent of its water storage available. The last decade saw drought conditions reduce Colorado River

system inflows to 69 percent of average, and Lake Mead water storage has declined by more than
50 percent.

Figure 37: Lake Mead (NV) Regional Map
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Also, groundwater provides the remainder of the water supply used in Nevada. In Las Vegas,
groundwater pumping occurs primarily in the summer months as a supplement to meet peak water
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use demands. The Las Vegas Groundwater Management program indicates that about 10% of
Southern Nevada's water supply comes from groundwater sources. For instance, most of the wells in
the Las Vegas area draw water from the confined aquifer system, which is several hundred feet thick.
Because this is the essential part of the aquifer system, it's sometimes called the "principal" aquifer.
The member agencies of the SWNA supporting the waters issues in Clark County and its participating
are as follows: Big Bend Water District (Laughlin), Boulder City, Clark County Water Reclamation
District, Henderson, Las Vegas, Las Vegas Water District (Metropolitan Las Vegas and areas of
unincorporated Clark County, the communities of Blue Diamond, Coyote Springs, Jean, Kyle Canyon,
and Searchlight), North Las Vegas. The following maps show the SNWA and how they support Clark
County and their participating jurisdictions. The Southern Nevada Water Authority (SNWA) is the
regional water purveyor for Clark County and its participating jurisdictions.

Figure 38: SWNA Purveyor Map
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and operating facilities and encouraging water conservation.
Data Source: 2023 Water Resource Plan, Southern Nevada Water Authority

The SNWA is responsible for managing Southern Nevada’s long-term water resources,
constructing
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Figure 39: Clark County Water Reclamation District Map
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Data Source: Clark County Water Reclamation District

As stated previously, drought affects people and infrastructure and can exacerbate other climate
hazards like drought within the planning area. Drought, especially those areas that experience severe
or extreme drought, can also increase an area's vulnerability to wildfire due to dry vegetation. Dry,
hot, and windy weather combined with dry vegetation and a spark, whether through human intent,
accident, or lightning, can trigger a blaze. The Clark County Climate Vulnerability Assessment (2022)
indicates that Southern Nevadans are no strangers to drought, drought have increased in duration
and intensity since the start of the 21st century.

In March 2022, Drought.gov (https://www.drought.gov/drought-status-updates/california-nevada-
drought-status-update-3-15-22) indicated that after a soggy start, California and Nevada remain in a
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drought as wet weather comes to a close. January and February 2022 were the driest for much of the
California and Nevada region for those two months. The dry January and February have decreased
the odds of reaching normal water year precipitation and have led to the continuation of drought
throughout the region. As of December 14, 2022, according to U.S Drought Monitor, 100% of the
State of Nevada is abnormally dry, and 99.5% is in severe drought, including Clark County.

Figure 40: Drought Conditions for the State of Nevada and Clark County, NV, December 2022
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Related to the Standardized Participation Index (SPI), a drought event occurs any time the SPI is
continuously negative and reaches an intensity of -1.0 or less. The event ends when the SPI becomes
positive. Each drought event, therefore, has a duration defined by its beginning and end and intensity
for each month the event continues. The positive sum of the SPI for all the months within a drought
event can be termed the drought's magnitude. As shown in the Figures below, the 24-month SPI
through the end of November 2022 and the 30-day percent of normal precipitation maps show Clark
County experiencing minimal precipitation and moderately dry.
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Figure 41: 24-Month Standardized Precipitation Index, U.S. — December 2020-November 2022
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Figure 42: 30-day Percent of Normal Precipitation — Clark County, NV
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Also, due to the nature of drought conditions, all participating jurisdictions within Clark County are
expected to be impacted equally due to moderate to extreme drought conditions. An illustration of this
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impact can be seen in the following map of US Drought Outlook:
Figure 43: Drought Conditions for the State of Nevada and Clark County, NV, December 2022
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Previous Occurrence

As previously mentioned, this plan update to the Clark County MJHMP (August 2018) covers a date
range from January 1, 2018, to the present. At the time of this plan update, the Drought Monitor,
Weeks in Drought report indicated that Clark County and its participating jurisdiction experienced DO-
D2, severe drought conditions from 2017-2022 and “extreme drought conditions (D3-4) from 2021-
2022 with the consecutive number of weeks in drought being 760 weeks. From January 1, 2018, to
November 2022, NOAA/NCEI recorded zero (0) events in Clark County. However, this data
contradicts what the previous HMP (2018) indicates: from 2000-2016; Clark County experienced D3-
D4 “extreme” drought conditions over five periods in 2003, 2004, 2007, 2014, and 2015.

Probability of Future Events, Drought

Calculating future probability is one of many predictors of future occurrences. Based on the Calculated
Priority Risk Index (CPRI) conducted for Clark County and its participating jurisdictions, there is a
high probability (rank score of 3.0-3.9) of drought for the planning area. The following table
provides CPRI Rating on climate change for Clark County and its participating jurisdictions.

Clark County Page | 122

Multi-Jurisdictional Hazard Mitigation Plan 2023


https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?NV

Table 33: Clark County and Participating Jurisdiction — CPRI Rating for Drought
Clark County and Participating Jurisdiction
CPRI Rating for Drought

Category and Weight

Hazard: Drought

CPRIScore UK
Probability Magnltl_Jde/ Bl Duration
45% Severity Time 10%
30% 15%
Index Rating (R)
Weighted Score (WS)
Clark County (including 4 3 1 4
Incorporated and 3.25 H
Unincorporated Areas 1.8 0.9 0.15 0.4
4 3 1 4
Boulder City 3.25 H
1.8 0.9 0.15 0.4
4 4 4 4
Henderson 4.0
1.8 1.2 .6 A4
4 3 1 4
Las Vegas .25 H
1.8 0.9 0.15 0.4
4 3 1 4
Mesquite 3.25 H
1.8 0.9 0.15 0.4
4 4 4 4
North Las Vegas 4
1.8 1.2 0.6 0.4
Special District: Clark 4 3 1 4
County Water Reclamation 3.25 H
District 1.8 0.9 0.15 0.4
Special District: Clark 3 3 1 4 28
County School District 1.35 0.9 0.15 0.4 ’
Special District: Las Vegas 4 4 1 4 355 H
Valley Water District/SWNA 1.80 1.20 0.15 0.40 ’
Tribal Nation: Las Vegas
Valley Paiute 0.45 0.3 0.15 0.1
Tribal Nation: Moapa Band 4 3 1 4 395 H
of Paiutes 1.8 0.9 0.15 0.4 '

Note: Also, based on the "Weeks in Drought" data pulled from Drought.gov, Clark County and its participating jurisdictions experienced 760 weeks
of consecutive drought from 2018 - the present. Though there is no record of drought in the planning area using data from the NOAA/NCEI Storm
Database since the last plan update (2018), Clark County and its participating jurisdictions will likely experience drought events in the future.

Note: Though the Tribe participated in the planning process, the Las Vegas Paiute Tribe was unable to provide an update on accurate CPRI Rating
for drought. However, space has been made available in the above table for the Las Vegas Paiutes to provide input for this plan update (20XX) at a
later date.

Note: Though participating in the planning process, at the time of this update, the CPRI data for the City of Mesquite was not received. Therefore,
the CPRI rating for the City of Mesquite is the same rating as Clark County due to the city being within the planning area.
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Vulnerability and Impact

Clark County and its participating jurisdictions (which includes the Clark County Unincorporated area,
and Tribal areas of the Las Vegas Paiute Tribe and the Moapa Band of Paiutes/Moapa River Indian
Reservation) experienced 760 weeks of consecutive drought in 2018-present; the range and
magnitude were between "slightly dry" and "extremely dry, " making it vulnerable to drought conditions
now and in the future. Therefore, based on the Clark County Climate Vulnerability Assessment,
drought could pose a risk to critical facilities and/or infrastructure in Clark County or its participating
jurisdictions. However, no standardized methodology exists for estimating losses due to drought and
drought does not generally have a direct impact on critical and non-critical facilities and building stock.
A direct correlation to loss of human life due to drought is improbable for the County.

Vulnerability of Population

Drought itself poses no direct injury or death for Clark County and its participating jurisdictions (which
includes the Clark County Unincorporated area, and Tribal areas of the Las Vegas Paiute Tribe and
the Moapa Band of Paiutes/Moapa River Indian Reservation). However, a drought could pose a risk
to the vulnerable populations within the planning area. The FEMA National Risk Index map provides
data on social vulnerability and community resilience related to hazards. Both of these factors impact
the vulnerability of a population for a hazard event like drought. FEMA National Risk Index defines
Social Vulnerability as the susceptibility of social groups to the adverse impacts of natural hazards,
including death, injury, loss, or disruption of livelihood. FEMA defines Community Resilience as the
ability for a community to prepare for anticipated natural hazards, adapt to changing conditions, and
withstand and recover rapidly from disruption. The scoring of these FEMA National Risk Index
categories are for all hazards, including drought are as follows:

e Community Resilience: the higher community resilience score results in a lower risk index
score. The Community Resilience score for Clark County is 49.9, meaning communities
within the County have a Very Low ability to prepare for anticipated natural hazards, adapt
to conditions, and withstand and recover rapidly from disruptions compared to the rest of
the U.S.

e Social Vulnerability: a higher social vulnerability score results in a higher Risk Index score.
Social groups in Clark County, NV, have a Relatively High susceptibility to the adverse
impacts of natural hazards compared to the rest of the U.S. The Social Vulnerability score
for Clark County is 48.59

The following maps provide a snapshot of community resilience and social vulnerability scoring
related to all hazards including drought for Clark County and its participating jurisdictions (which
includes the Clark County Unincorporated area, and Tribal areas of the Las Vegas Paiute Tribe and
the Moapa Band of Paiutes/Moapa River Indian Reservation).
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Figure 44: FEMA National Risk Index Maps, Social Vulnerability - Clark County, NV
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Also, all residents of Clark County are at risk due to lack of water and the needs for water conservation
during a drought event. The Clark County Climate Vulnerability Study mentions the following related
to drought and housing populations within Clark County: Housing development, including much-
needed affordable housing development, could be affected by demand-management strategies
triggered by water shortages. Housing can also increase water usage, exacerbating drought exposure
and impacts, though high-density housing tends to be more efficient. Additionally, options to
significantly temper water usage can be challenging, especially housing in rural areas. The moderate-
high sensitivity and low-moderate adaptive capacity of Clark County's housing system compounds
the sensitivity of its residents, especially low- and fixed-income, unhoused, or rural residents.
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Vulerability of System

Drought can have a significant effect on a planning areas agriculture and tourism economies. The
FEMA National Risk Index. All jurisdictions throughout Clark County are susceptible to drought
effects, including water usage and damage to crops/vegetation. Drought, however, can significantly
affect a jurisdiction's agriculture and tourism economies. Farmers will struggle to grow crops and feed
livestock if the precipitation levels are below normal. The FEMA National Risk Index for Natural
Hazards is an online mapping system that identifies communities most at risk to 18 natural hazards.
Related to drought, In the National Risk Index, a Drought Risk Index score and rating represent a
community's relative risk for Droughts compared to the rest of the United States. Clark County has a
drought risk score of 0.15 (very low) compared to the rest of the Country. The map below illustrates
that score visually.

Figure 46: FEMA National Risk Index Drought Map — Clark County, NV
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Impact of Climate Change

Climate change is affecting drought conditions in the State of Nevada, including Clark County and its
participating jurisdictions. Climate change is already profoundly impacting Nevada water resources,
as evidenced by changes in snowpack, sea level, and river flows. These changes are expected to
continue in the future, and more precipitation will likely fall as rain instead of snow. This potential
change in weather patterns will add additional challenges for water supply reliability.

The snowpack from the Sierra and Rocky Mountains provides as much as a third of Nevada's water
supply by accumulating snow during wet winters and releasing it slowly during the spring and summer
when the need is the greatest. Warmer temperatures will cause snow to melt faster and earlier,
making it more challenging to store and use. Because of this, the Clark County Climate Vulnerability
Assessment indicates that the County is projected to experience more extreme long-term drought
conditions like megadroughts (multi-decadal droughts 30-40 years long) will become more likely. All
in all, the climate changes issues related to drought have significant implications for the current and
future residents and visitors of Clark County.

Critical Facilities and Infrastructure

Drought could pose risk to critical facilities and infrastructure within Clark County and its participating
jurisdictions (which includes the Clark County Unincorporated area, and Tribal areas of the Las Vegas
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Paiute Tribe and the Moapa Band of Paiutes/Moapa River Indian Reservation). A complete list of
critical facilities and infrastructure can be found in Appendix D — Critical Facilities & Infrastructure.

Land Use and Development

Two areas that affect Land Use and Development Trends concerning drought events are the impact
of agriculture and water conservation. Droughts impact individuals (farm owners, tenants, and farm
laborers), the agricultural industry, other agriculture related sectors, and other industries such as
tourism and recreation. There is increased danger of forest and wildland fires. Loss of forests and
trees increases erosion, causing serious damage to aquatic life, irrigation, and power development
by heavy silting of streams, reservoirs, and rivers.

Combinations of low precipitation and unusually high temperatures could occur over several
consecutive years. Intensified by such conditions, extreme wildland fires could break out throughout
the County, increasing the need for water. Surrounding communities, also in drought conditions, could
increase their demand for water supplies relied upon by the planning partnership, causing social and
political conflicts. If such conditions persisted for several years, the economy of the County could
experience declines, especially in water-intensive industries such as agriculture. Instead, drought
vulnerability is primarily measured by its potential impact to certain sectors of the County economy
and natural resources to include:

e Crop and livestock agriculture

e Municipal and industrial water supply
e Recreation/tourism

e Wildlife and wildlife habitat

The Drought Risk Index score on the FEMA National Risk Index website states the drought expected
annual loss score (represents the average economic loss in dollars resulting from natural hazards
each year). The rating also represents a community's relative level of expected agriculture loss each
year due to droughts compared to the rest of the United States. For Clark County and its participating
jurisdictions (which includes the Clark County Unincorporated area, and Tribal areas of the Las Vegas
Paiute Tribe and the Moapa Band of Paiutes/Moapa River Indian Reservation), the expected loss of
data related to drought is as follows:

e Expected Annual Loss Score: 0.11 — Very Low
e Expected Annual Loss: $0.32

e Exposure: $5.1 M

e Frequency: 42.9 events per year

e Historic Loss Ratio: Very Low

The following map illustrates the expected annual loss for drought in the planning area:
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The previous Clark County MJHMP (2018) mentions drought vulnerability impacts include a shortfall
of water supply, often referred to as a water management drought, and an increase in wildfire risk in
the County’s wildland urban-interface areas. Also, sustained drought conditions will also have
secondary impacts to other hazards such as fissures, flooding, subsidence and wildland fire. Since
the last plan update, water conservation due to drought conditions has been a significant trend for
Clark County and its participating jurisdictions’. Extended drought may weaken and dry the grasses,
shrubs, and trees of wildland fire areas, making them more susceptible to ignition. Drought also tends
to reduce the vegetative cover in watersheds, and hence decrease the interception of rainfall and
increase the flooding hazard. Subsidence and fissure conditions are aggravated when lean surface
water supplies force the pumping of more groundwater to supply the demand without the benefit of
recharge from normal rainfall. Since the last plan update (2018), representatives within the County
have worked towards ensuring water conversation efforts in the planning area to stretch the available
water supply within the community. In 2019, the Upper Basin and Lower Basin Drought Contingency
Plans were signed to address the ongoing historic drought in the Colorado River Basin in which the
County lies. The plans were designed to reduce for ongoing drought and the impact of declining water
levels in Lake Mead and Lake Powell. More information about the Drought Contingency Plans can
be found here (https://www.usbr.gov/dcp/).

Unique and Varied Risk

Clark County and its participating jurisdictions (which includes the Clark County Unincorporated area,
and Tribal areas of the Las Vegas Paiute Tribe and the Moapa Band of Paiutes/Moapa River Indian
Reservation) have significant agricultural vegetation areas at risk to drought. The Vegetation Drought
Response Index, or VegDRI, is a bi-weekly depiction of vegetation stress across the contiguous
United States. VegDRI is a fine resolution (1-km2) index based on remote sensing data and
incorporates climate and biophysical data to determine the cause of vegetation stress. Development
of the VegDRI map and associated products is a joint effort by the National Drought Mitigation Center
(NDMC), the U.S. Geological Survey’s (USGS) National Center for Earth Resources Observation and
Science (EROS), and the High Plains Regional Climate Center (HPRCC). Figure X-X illustrates the
VegDRI results for Clark County and its participating jurisdictions for December 18, 2022.
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Figure 48: Vegetation Drought Response Index Map, Region 3 Nevada
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Data Source: Vegetation Drought Response Index - VegDRI

To show the unique and varied risk to drought in the planning area, the 2012 Census of Agriculture
indicates that Clark County contained 252 farms, covering 15,620 acres of land. Crop sales accounted
for $3,291,000 and livestock sales accounted for $3,535,000 in 2012. As of the 2017 Census of
Agriculture, Clark County contains 179 farms. This version of the Census of Agriculture did not include
data for total acres data was withheld. The footnote indicated that this information was not included
to avoid disclosing data for individual operations. Crop sales for the County accounted for
$11,416,000 in 2017. If a severe drought affects Clark County and its participating jurisdictions in the
future, the losses could be as much as $12,651,000. This number represents the total market value
of agriculture products sold (crops and livestock) from the 2017 Census of Agriculture for Clark

County.

Repetitive Loss Structure

Not applicable.

HAZUS® Models

Not applicable.
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(GE) Geohazards, Earthquake, and Seismic
Hazards

Hazard Description

An earthquake is a sudden, rapid shaking of the earth
caused by the breaking and shifting of rock beneath
the earth's surface. For hundreds of millions of years,
the forces of plate tectonics have shaped the earth as
the huge plates that form the earth's surface move
slowly over, under, and past each other. Sometimes
the movement is gradual. At other times, the plates
are locked together, unable to release the
accumulating energy. Earthquakes can strike
suddenly, without warning. Earthquakes can occur at
any time of the year and at any time of the day or night.
On a yearly basis, 70 to 75 damaging earthquakes
occur throughout the world earthquakes occur in the 5 \
middle of plates. Ground shaking from earthquakes  Earthquakein NV Photo Source: The Nevada
can collapse buildings and bridges; disrupt gas, Independent

electric, and phone service; and sometimes trigger

landslides, avalanches, flash floods, fires, and huge, destructive ocean waves (tsunamis). Buildings
with foundations resting on unconsolidated landfill and other unstable soil, and trailers and homes not
tied to their foundations are at risk because they can be shaken off their mountings during an
earthquake. When an earthquake occurs in a populated area, it may cause deaths and injuries and
extensive property damage.

There are numerous characteristics measured when observing earthquake activity; however, four of
them—force, depth, peak ground acceleration and the distance to the epicenter—are most influential
in determining damage. Two scales are used when referring to earthquake activity: the Richter Scale,
which estimates the total force of the earthquake; and the Modified Mercalli Intensity Scale, which
categorizes the observed damage from the earthquake.

The Richter scale is often used to rate the strength of an earthquake and is an indirect measure of
seismic energy released. The previous Clark County HMP update (2012) mentions that the scale is
logarithmic, with each one-point increase corresponding to a ten-fold increase in the amplitude of the
seismic shock waves generated by the earthquake. However, in actual energy released, each one-
point increase on the Richter scale corresponds to about a 32-fold increase in energy released.
Therefore, a magnitude (M) 7.0 earthquake is 100 times (10x10) more powerful than an M5
earthquake and releases 1,024 times (32x32) the energy. The measurements of the Richter Scale
using the following USGS illustration of earthquake energy and frequency illustration:

Clark County Page | 130

Multi-Jurisdictional Hazard Mitigation Plan 2023


https://thenevadaindependent.com/article/the-largest-earthquake-since-1954-is-a-reminder-that-nevada-moves-in-many-directions
https://thenevadaindependent.com/article/the-largest-earthquake-since-1954-is-a-reminder-that-nevada-moves-in-many-directions

Figure 49: Earthquake Frequency and Energy from USGS

Earthquake energy and frequency
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Earthquake data and frequency from USGS at http:/fearthquake.usgs.gov/earthquakes/eqarchives/year/eqstats.php
Energy released and events from http://alabamaquake com/energy. html and http:/fen wikipedia.org/wiki/Orders_of_magnitude_(energy)

Data Source: Washington State Department of Natural Resources
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The Modified Mercalli Intensity (MMI) scale, as shown in Table X-X quantifies the intensity of ground shaking. Intensity in this scale is a function of
distance from the epicenter (the closer a site is to the epicenter, the greater the intensity at that site), ground acceleration, duration of ground shaking,
and degree of structural damage. The MMI rates earthquake severity by the amount of damage and perceived shaking.

Table 34: Modified Mercalli Intensity Scale

Shaking Summary
Description
Value Severity Damage

Micro Little to none  Not felt except by few under especially favorable conditions.

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

1l Minor Little to none .
may swing.

Hanging Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many people do not
] Minor . recognize it as an earthquake. Standing motor cars may rock slightly. Vibration similar to the passing of a
objects move 0k Duration estimated.

Hanging Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes, windows, doors
\Y Light i disturbed. Walls make cracking sound. Sensation like heavy truck striking building. Standing motor cars
objects move  4cked noticeably.

v Light Pictures Felt by nearly everyone. Many awakened. Some dishes, windows broken. Unstable objects overturned.

9 move Pendulum clocks may stop.
VI Moderate Objects fall Felt by all, many frightened. Some heavy furniture moved. Few instances of fallen plaster. Damage slight.
VI Strong Nonstructural  Damage negligible in buildings of good design and construction, slight to moderate in well-built ordinary

damage structures. Considerable damage in poorly built or badly designed structures. Some chimneys broken.

Moderate Damage slight in specially designed structures. Considerable damage in ordinary buildings with partial
VIl Very strong collapse. Damage great in poorly built structures. Fall of chimneys, walls, factory stacks, columns,
damage monuments. Heavy furniture overturned.

Damage considerable in specially designed structures. Well-designed frame structures thrown out of

A WemwlE | |SEm s EEmazE plumb. Damage great in substantial buildings, with partial collapse. Buildings shifted off foundations.
. Extreme Some well-built wooden structures destroyed. Most masonry and frame structures destroyed with
XI Very violent - .
damage foundations. Rails bent.
Xl Very violent Total damage  Few, if any (masonry) structures remain standing. Bridges destroyed. Rails bent greatly.

Data Source: United States Geological Survey, 2016
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Earthquakes can last from a few seconds to over five minutes; they may also occur as a series of
tremors over several days. The actual movement of the ground in an earthquake is seldom the direct
cause of injury or death. Casualties generally result from falling objects and debris, because the
shocks shake, damage or demolish buildings and other structures. Disruption of communications,
electrical power supplies and gas, sewer and water lines should be expected. In addition, ground
shaking, landslides, liquefaction, and amplification are the specific hazards associated with
earthquakes. The severity of these hazards depends on several factors, including soil and slope
conditions, proximity to the fault, earthquake magnitude and depth, and the type of earthquake:

e Ground Shaking — Ground shaking is the motion felt on the earth's surface caused by
seismic waves from an earthquake. It is the primary cause of earthquake damage. The
strength of ground shaking depends on the magnitude of the earthquake, the type of fault,
and distance from the epicenter. Buildings on poorly consolidated and thick soils will
typically see more damage than buildings on consolidated soils and bedrock.

e Amplification — Soils and soft sedimentary rocks near the earth's surface can modify
ground shaking caused by earthquakes. One of these modifications is amplification.
Amplification increases the magnitude of the seismic waves generated by the earthquake.
The amount of amplification is influenced by the thickness of geologic materials and their
physical properties. Buildings and other structures built on soft and unconsolidated soils
can face greater risk. Amplification can also occur in areas with deep sediment-filled
basins and ridge tops.

e Earthquake-Induced Landslides — Earthquake-induced landslides are secondary
earthquake hazards that occur from ground shaking. They can destroy the roads,
buildings, utilities, and other critical facilities necessary to respond and recover from an
earthquake and are common in areas with steep slopes.

e Liquefaction — Liquefaction, a secondary earthquake hazard, occurs when ground
shaking causes wet granular soils to change from solid to liquid. This results in the loss of
soil strength and ability to support the weight. Buildings and their occupants are at risk
when the ground can no longer support these buildings and structures. In some cases,
this ground may be subject to liquefaction, depending on the depth of the water table.
Liguefaction occurs primarily in saturated and loose, fine- to medium-grained soils in areas
where the groundwater table lies within 50 feet of the ground surface. The previous Clark
County MJHMP update (2012) mentions that liquefaction was a new secondary
earthquake hazard for Las Vegas Valley at the time of that plan update.

According to the U.S. Geological Survey (USGS), it is estimated that there are 500,000
detectableearthquakes in the world each year; 100,000 of those can be felt, and 100 of them cause
damage. The 2018 State of Nevada Enhanced Mitigation Plan states the State of Nevada is one of
the most seismically active states in the Union.
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Figure 50: 2014 Seismic Hazard Map - Nevada

Data Source: USGS

It ranks in the top three states subject to the largest earthquakes over the last 150 years, with only
Alaska and California having experienced more events. Figures 49-50 shows the locations of
magnitude 24 earthquakes in Nevada and adjacent parts of California from the 1840’s to 2015. The
following map shows the history of earthquakes in Nevada greater than magnitude >4:
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Figure 51: Earthquakes in Nevada 24
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Figure 3-13. Earthquakes of magnitude >4 in Nevada and Adjacent States, 1840s-2015.

Data Source: The 2018 State of Nevada Enhanced Hazard Mitigation Plan

Earthquakes are much less common in the eastern United States than in California, with most events
imperceptible by the public. This leads to a dangerous complacency that may be unwarranted.

Location and Extent

According to the Great Nevada Shake Out, the State of Nevada is in “earthquake country”. It lies
within the Basin and Range Province, one of the most seismically active regions in the United States.
Nevada, along with California and Alaska are the top three states that are subject to the largest
earthquakes over the last 150 years. As mentioned in the State of Nevada Enhanced Hazard
Mitigation Plan (2018) the Nevada Seismological Laboratory (Seismo Lab) records between 8,000
and 17,000 background earthquakes each year in Nevada. The largest earthquakes were over
magnitude 7 and shook the entire state. More than 25 Nevada communities have experienced
damage from earthquakes during this same period, at least eight of these communities experienced
repetitive earthquake damage, and every community has felt significant shaking.

Based on seismicity, the State of Nevada experiences two natural earth forces that cause stress,
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which creates earthquakes: extension and force. The State of Nevada Enhanced Hazard Mitigation
Plan (2018) mentions that extension occurs throughout Nevada and force occurs from the boundary
between the Pacific Plate and the North American plate. The North American Plate is located primarily
along the coast of California (where there is also an earthquake hazard). This boundary displays
lateral motion and creates strike-slip faults. About a fifth of this plate boundary motion is
accommodated in western Nevada in a region known as the Walker Lane belt. This region has
experienced large strike-slip and normal dip-slip earthquakes. The following map illustrates the
USGS's current active fault within the State of Nevada.

Figure 52: Quaternary Faults in the State of Nevada
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For Clark County, it lies in the Las Vegas basin. This area also experiences shaking due to distant
earthquakes in western and northern Nevada, southern California, and western Utah. Earthquakes in
western and northern Nevada and western Utah ranging from M5.0 to 6.0 were widely felt throughout
the basin in 1902, 1916, and 1966. The Great Nevada Shake Out mentions that earthquakes in Clark
County are created by tectonic extension, that is pulling the land apart and forms normal faults, and
lateral motion from the Pacific-North American plate-boundary, that forms strike-slip faults. When an
earthquake occurs on a normal fault, the ground is offset vertically, with one side dropping down and
the other side going up. An example of a normal fault would be the fault that bounds the western side
of Frenchman Mountain, just east of Las Vegas. Earthquakes along strike-slip faults, such as the
Stateline fault in Pahrump Valley, have horizontal movement. The following map shows the current
fault maps for Clark County and its participating jurisdictions.
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The magnitude of any earthquake is directly related to the length of the rupture of the earthquake
producing fault. Length of the fault does not predict the measure of ground movement. Ground
movement and resulting shaking is determined by the depth of the earthquake hypocenter,
directionality of the rupture propagation and amplifying or dampening effects of the geomorphology
of soils of the affected region. The relatively small M6.3 earthquake that struck Christchurch, New
Zealand in 2011 resulted in severe damage and loss of life due to its very shallow hypocenter.
Distance from the fault lessens potential ground shaking subject to the factors previously cited. The
previous HMP plan update (2018), states despite the large amount of seismic activity within Nevada,
experts continue to identify Furnace Creek Fault in Death Valley California as the highest most likely
seismic threat to Clark County. The illustration below is a map from the 1991 Geological Survey
Bulletin about the location of the Furnace Creek Fault within California and Nevada:
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Figure 54: Map of the Furnace Creek Fault - 1991
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Earthquakes large enough to cause damage can be felt in most, if not all, of Nevada's counties. An
online query of the USGS database for 39 earthquakes greater than 2.5 in intensity from 2000-2022
within the planning areas revealed the greatest activity around the greater Las Vegas-Henderson
metropolitan area. There were 39 earthquake events in the planning area from January 1, 2000 -
December 22, 2022. The following maps provides an illustration of that activity:
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Figure 55: Clark County, NV, Earthquake >2.5 Intensity, January 1, 2000 — December 2022
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However, the analysis based completed by CONSTANT Associates provides an assessment of the
severity a Magnitude 6.6 Earthquake over the Frenchman Mountain Fault within the planning area.
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Figure 56: Clark County, Earthquake: Spectral Accelerations at 0.3s Period
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Figure 57: Clark County, Earthquake: Peak Ground Acceleration Map
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Figure 58: Clark County, Earthquake: Peak Ground Velocity Map
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Previous Occurrence

The previous Clark County HMP (2018) indicates The Las Vegas basin also experiences shaking due
to distant earthquakes in western and northern Nevada, southern California, or western Utah.
Earthquakes in western and northern Nevada and western Utah ranging from M5.0 to 6.0 were widely
felt throughout the basin in 1902, 1916, and 1966. More recently, the 1992 Landers earthquake (M7.3)
and the 1999 Hector mine earthquake (M7.1), which occurred more than 100 miles away, were felt
strongly throughout the valley. As mentioned above, since the plan update (January 1, 2018 —
December 23, 2022), the United States Geological Survey (USGS) reports there have been thirty-
nine (39) earthquakes in or around the planning area.

Probability of Future Events, Earthquake

As mentioned in the previous Clark County HMP (2018), in the Las Vegas Valley, Seismologists say
there is a roughly 1 in 10 chance that an M 6.0 earthquake — one large enough to cause significant
damage — will strike the valley in the next 50 years. However, calculating future probability is one of
many predictors of future occurrences. Based on the Calculated Priority Risk Index (CPRI) conducted
for Clark County and its participating jurisdictions, there is a moderate probability (rank score of
2.0-2.9) of earthquakes for Clark County. The following table provides CPRI Rating for earthquakes
related to Clark County and its participating jurisdictions (which includes the Clark County
Unincorporated area, and Tribal areas of the Las Vegas Paiute Tribe and the Moapa Band of
Paiutes/Moapa River Indian Reservation).

Table 35: Clark County and Participating Jurisdiction CPRI Rating for Geohazards - Earthquake and Seismic Hazard

Clark County and Participating Jurisdiction
CPRI Rating for Geohazards — Earthquake and Seismic Hazard

Category and Weight

Hazard: Geohazards — Earthquake

and Seismic Hazard n
CPRIScore ISk
Magnitude/ Warnin Lzl
Probability gnity MY pyration
45% Severity Time 10%
30% 15%
Index Rating (R)
Weighted Score (WS)
Clark County (including 2 4 4 1
Incorporated and 2.8
Unincorporated Areas .9 1.2 .6 A
1 2 4 4
Boulder City 2.05
0.45 0.6 0.6 0.4
3 3 4 4
Henderson 825 H
1.35 .9 .6 4
4 3 4 4
Las Vegas 3.7 H
1.8 0.9 0.6 0.4
2 4 4 1
Mesquite 2.8
9 1.2 .6 1
2 4 4 4
North Las Vegas 3.1 H
0.9 1.2 0.6 0.4
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Clark County and Participating Jurisdiction

CPRI Rating for Geohazards — Earthquake and Seismic Hazard

Category and Weight

Hazard: Geohazards — Earthquake

and Seismic Hazard ;
CPRI Score FISKI
. Magnitude/ Warning . eve
Probability . Ti Duration
45% Severity ime 10%
30% 15%
Index Rating (R)
Weighted Score (WS)
Special District: Clark 2 4 4 1
County Water Reclamation 2.8
District 9 1.2 .6 A
Special District: Clark 3 3 4 2 3.05 H
County School District 1.35 0.9 0.6 0.2 ’
Special District: Las Vegas 1 4 4 4
Valley Water District/SWNA 0.45 1.20 0.60 0.40 2.65
Tribal Nation: Las Vegas
Valley Paiute 0.45 0.3 0.15 0.1
Tribal Nation: Moapa Band 2 1 4 1 19

of Paiutes 0.9 0.3 0.6 0.1

Note: Though participating in the planning process, at the time of this update CPRI data for the City of Mesquite was not received. Therefore, the
CPRI rating for the City of Mesquite is the same rating as Clark County due to the city being within the planning area.

Note: Though the Tribe participated in the planning process, the Las Vegas Paiute Tribe was unable to provide an update on accurate CPRI Rating
for the geohazards — earthquake and seismic hazard. However, space has been made available in the above table for the Las Vegas Paiutes to
provide input for this plan update (20XX) at a later date.

Also, based on the United States Geological Survey (USGS) reports, there have been thirty-nine (39)
earthquakes in or around the planning area since the last plan update; Clark County and its
participating jurisdictions will likely experience seismic events in the future.

Vulnerability and Impact

Since an earthquake cannot be predicted, the entire planning area, i.e., Clark County and its
participating jurisdictions (which includes the Clark County Unincorporated area, and Tribal areas of
the Las Vegas Paiute Tribe and the Moapa Band of Paiutes/Moapa River Indian Reservation), is
vulnerable to an earthquake incident occurring within or even outside County/State lines.

Vulnerability of Facilities

Clark County’s vulnerability to earthquake is varied throughout the county as noted in the County and
participating jurisdictions CPRI score in Section 4.3.4 — Probability of Future Events. Building to
modern seismic building codes can be an influencing factor in saving lives in the event of an
earthquake in the planning area. FEMA mentions that some provisions within the IBC, IRC, and IEBC
are intended to ensure that structures can adequately resist seismic forces during an earthquake.
The 2020 NEHRP Provisions Volume | and Il along with FEMAs companion documents titled
Earthquake Resistant Design Concepts — FEMA P-749 are valuable resources for the technical and
non-technical explanation background based on past earthquake events.

Clark County and its participating jurisdictions critical structures are valued at $395,335,458. Since
earthquakes can threaten the entire planning, all municipal structures are considered exposed and
vulnerable. The analysis based on a Magnitude 6.6 Earthquake over the Frenchman Mountain Fault
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https://www.fema.gov/emergency-managers/risk-management/earthquake/seismic-building-codes
https://www.fema.gov/sites/default/files/2020-10/fema_2020-nehrp-provisions_part-1-and-part-2.pdf
https://www.fema.gov/sites/default/files/2020-10/fema_2020-nehrp-provisions_part-3.pdf
https://www.fema.gov/sites/default/files/documents/fema_p-749-earthquake-resistant-design-concepts_112022.pdf
https://www.fema.gov/sites/default/files/documents/fema_p-749-earthquake-resistant-design-concepts_112022.pdf

completed by CONSTANT Associates estimates approximately 90,396 buildings will be at least
moderately damaged which is over 12.0% of the building in the planning area. The following table
provides a breakdown of these values by facility type.

Table 36: Expected Building Damage by Occupancy

Expected Building Damage by Occupancy

Occupancy Type None Slight Moderate Extensive Complete
Agriculture 654.86 165.51 142.94 59.73 10.96
Commercial 23963.94 8461.96 9114.17 4063.32 756.61

Education 586.21 180.74 179.99 76.96 13.09
Government 541.16 186.47 256.97 136.45 30.95
Industrial 4390.82 1505.79 1810.17 887.90 173.32
Other Residential 28554.64 11712.27 9337.19 3662.18 661.72
Religion 879.54 305.11 315.18 139.59 24.59
Single Family 473918.82 133308.17 49927.48 8056.83 558.70

Total 553,490 155,826 71,084 17,083 2,320

Data Source: HAZUS® Earthquake Global Risk Report for Clark County produced by CONSTANT Associates

Table 37: Expected Building Damage by Building Type (All Design Levels)

Expected Building Damage by Occupancy

Design Levels None Slight Moderate Extensive Complete
Wood 486344.74 141512.55 51402.41 6841.04 449.75
Steel 6332.27 1889.84 2736.70 1284.10 334.10
Concrete 6289.46 2368.47 2336.43 1081.94 172.83

Precast 4723.80 1516.88 2459.33 16624.86 287.10

Reinforced Masonry

=M 20412.14 4596.85 6659.61 3665.50 366.42
Unreinforced Masonry 1225.59 680.20 740.57 405.75 193.05
(URM)
Ma””fac(mﬁ;d R EEE 8161.99 3261.21 4422.04 2179.78 426.70
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Expected Building Damage by Occupancy

Design Levels None Slight Moderate Extensive Complete

553,490 155,826 71,084 17,083 2,320

Data Source: HAZUS® Earthquake Global Risk Report for Clark County produced by CONSTANT Associates

Vulnerability of Population

The entire population of Clark County is vulnerable to the hazard of earthquake. Clark County has a
total population of 2,265,461 with 840,343 housing units, all of which are highly vulnerable and at-risk
to earthquakes.

The FEMA National Risk Index map provides data on social vulnerability and community resilience
related to hazards. Both of these factors impact the vulnerability of a population for a hazard event
like earthquake. FEMA National Risk Index defines Social Vulnerability as the susceptibility of social
groups to the adverse impacts of natural hazards, including death, injury, loss, or disruption of
livelihood. FEMA defines Community Resilience as the ability for a community to prepare for
anticipated natural hazards, adapt to changing conditions, and withstand and recover rapidly from
disruption. The scoring of these FEMA National Risk Index categories are for all hazards, including
geohazards and earthquake are as follows:

e Community Resilience: the higher community resilience score results in a lower risk
index score. The Community Resilience score for Clark County is 49.9, meaning
communities within the County have a Very Low ability to prepare for anticipated natural
hazards, adapt to conditions, and withstand and recover rapidly from disruptions compared
to the rest of the U.S.

e Social Vulnerability: a higher social vulnerability score results in a higher Risk Index
score. Social groups in Clark County, NV, have a Relatively High susceptibility to the
adverse impacts of natural hazards compared to the rest of the U.S. The Social
Vulnerability score for Clark County is 48.59.

The following maps provide a snapshot of community resilience and social vulnerability scoring
related to all hazards including earthquake for Clark County and its participating jurisdictions (which
includes the Clark County Unincorporated area, and Tribal areas of the Las Vegas Paiute Tribe and
the Moapa Band of Paiutes/Moapa River Indian Reservation).
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https://hazards.fema.gov/nri/map

Vulnerability of System

All of the County is vulnerable to seismic incidents. The map below depicts that most of the County is
at moderately to low risk. The following USGS map depicts that most of the County is at moderate
risk.

Figure 61: 2014 U.S. Seismic Hazard Map
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Data Source: USGS

The previous Clark County HMP (2018) mentions, similar to the 2012 HMPs vulnerability analysis, all
of Clark County is vulnerable to shaking from an earthquake; 98.7 percent of the County (7,961.5
square miles) is located within the strong to very strong shaking range for an earthquake. According
to the USGS, very strong shaking has the potential for moderate damage. The remaining 1.3 percent
of the County, an area northeast of North Las Vegas, is located in the severe shaking range which
could cause moderate to severe damage. However, there are no residents or buildings in the area of
severe shaking. The FEMA National Risk Index for Natural Hazards is an online mapping system that
identifies communities most at risk to 18 natural hazards. Related to earthquake, an earthquake risk
index score and rating represent a community's relative risk for earthquakes when compared to the
rest of the United States. Clark County has an earthquake risk score of 36.66 (relatively high)
compared to the rest of the Country. The map below illustrates that score visually.

Figure 62: FEMA National Risk Index Earthquake
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Data Source: FEMA National Risk Index

Impact of Climate Change

Climate change does not have a correlation to seismic activity.
Critical Facilities and Infrastructure

Earthquakes could pose a risk to critical facilities and infrastructure within Clark County and its
participating jurisdictions (which includes the Clark County Unincorporated areas and Tribal areas of
the Las Vegas Paiute Tribe and the Moapa Band of Paiutes/Moapa River Indian Reservation). The
community assets like critical facilities and infrastructure within the planning area can be vulnerable
to even a small magnitude earthquake. A complete list of critical facilities and infrastructure can be
found in Appendix D — Critical Facilities & Infrastructure.

Vulnerability of Facilities, Critical Facilities Inventory

According to HAZUS® - Earthquake Global Risk Report, an analysis depicting the scenario of a 6.6M
earthquake near the Frenchman Mountain Fault affecting Clark County and its participating
jurisdictions. Such impacts can include structural and utility failure and loss of facility functionality.
This information is from the HAZUS® - Earthquake Global Risk Report, developed by CONSTANT
Associates.

Shelter Requirements

HAZUS® estimates the number of households expected to be displaced from their homes due to the
earthquake and the number of displaced people that will require accommodations in temporary
shelters. Displaced households represent 16,195 individuals within the planning area of which 10,887
may require temporary public shelter. This information is from the HAZUS® - Earthquake Global Risk
Report provided by CONSTANT Associates.

Building-Related Losses

Building losses are broken into two categories: direct building and business interruption. Direct
building losses are the estimated costs to repair or replace damage to the building and its contents.
Business interruption losses are associated with the inability to operate a business because of the
damage sustained during the earthquake. The following is a summary of losses associated with
building losses related to earthquake for the planning area:
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Earthquake Losses by Loss Type ($ millions) ‘

millions)

Earthquake Losses by Occupancy Type ($

Single
Foar= ] " Famiy
M Inventory 1%
M Non_Structural ~ 44% Other
e P - Residential
B Structural 13%
B Wage 7% 6K B Commercia
Total: 100%
K B |ndustrial
o B Others
0K
Table 11: Building-Related Economic Loss Estimates
(Millions of dollars)

s s A
EeingRmy Ama I§:r‘ng|II; Resi dgrtl[:i: Commercial Industrial Others Total
Income Losses

Wage 0.0000 162.0267 1411.4848 28.8659 86.2821 1,688.6595
Capital-Related 0.0000 68.8320 1375.4200 17.3535 20.2693 1,481.8748
Rental 129.6992 254.1057 511.5884 16.8004 35.7749 947.9686
Relocation 473.9996 128.2867 789.9862 84.1688 305.8007 1,782.2420
Subtotal 603.6988 613.2511 4088.4794 147.1886 448.1270 5900.7449
Capital Stock Losses
Structural 858.6080 331.7903 1395.7896 266.6996 322 4051 3,175.2926
Non_Structural =~ 4090.4764 1751.6399 3350.6037 709.5143 917.1641 @ 10,819.3984
Content 1393.3503 440.4278 1654.5283 474.2551 466.5157 4,429.0772
Inventory 0.0000 00000 2827939 70.9668 10.0154 363.7761
Subtotal 6342.4347  2523.8580 6683.7155 1521.4358 1716.1003 & 18787.5443
\ Total 6946.13 3137.11 10772.19 1668.62 2164.23 24688.29 |

Data Source: HAZUS® Earthquake Global Risk Report for Clark County produced by CONSTANT Associates

Earthquake has the potential to inflict significant damage to Clark County. HAZUS® Analysis by
CONSTANT Associates, estimated that 3,927,000 tons of debris may be generated from an
earthquake event. If this debris tonnage is converted to an estimated number of truckloads, it will
require 157,080 truckloads to remove the debris generated by the earthquake. The following graph
illustrates the breakdown of earthquake debris by debris type.

Earthquake Debris (millions of tons)

Total Debris
Total Debris Wood

1] 05

1.34

Brick/ Wood

1 15

2 25

Reinforced Concrete/Steel

2.59

3 a5

Total Debris

3.93

Il Total Debris Steel

Truck Load
157,080 (@25 tons/truck)
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Also, earthquakes can cause minimal damage or complete destruction to facilities, transportation and
utility systems, taking them offline for days to years depending upon the resources available after an
event. Clark County’s critical facilities are valued at $395,335,458 and transportation and utility
lifelines systems are valued at $45,121,000. Since earthquakes threaten the entire planning area, all
structures are considered exposed and vulnerable.

Table 38: Expected Damage to Essential Facilities, Earthquake

Expected Damage to Essential Facilities, Earthquake

With Functionality

At Least Complete >50% on day 1

Classification Vil Moderate >50% Damage >50%

Hospitals 50 10 0 33
530 101 0 338
Emergency
Operations Centers 7 2 0 14
(EOCs)
Police Stations 34 9 0 14
Fire Stations 78 9 0 57

Data Source: HAZUS® Earthquake Global Risk Report for Clark County produced by CONSTANT Associate

Table 39: Expected Utility System Facility Damage, Earthquake

Expected Utility System Facility Damage, Earthquake

At Least , With Functionality >50%
System Total Moderate With Complete Damage
Damage
After Day 1 After Day 7
Portable Water 1 1 0 0 1
Waste Water 17 8 0 8 17
Natural Gas 2 0 0 2 2
Oil Systems 0 0 0 0 0
Electrical Power 39 10 0 33 39
Communication 50 5 0 50 50

Data Source: HAZUS® Earthquake Global Risk Report for Clark County produced by CONSTANT Associates
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Table 40: Expected Utility System Pipeline Damage (Site Specific), Earthquake

Expected Utility System Pipeline Damage (Site Specific), Earthquake

Total Pipeline Number of

Length (miles) Leaks N 227 O B

Classification

Portable Water 12,276 420 105

Wastewater 7,365 211 53

Natural Gas 336 0 0

0 0 0

Data Source: HAZUS® Earthquake Global Risk Report for Clark County produced by CONSTANT Associates

Table 41: Expected Portable Water and Electric Power System Performance, Earthquake

Expected Damage to Essential Facilities, Earthquake

Number of Household without Service

Total # of
Hospitals Households AtDay AtDay AtDay AtDay AtDay
1 3 7 30 90
Portable Water 153 0 0 0 0
845,888
Electric Power 162,687 96,524 34,819 2,184 228

Data Source: HAZUS® Earthquake Global Risk Report for Clark County produced by CONSTANT Associates

Table 42: Expected Damage to Transportation Systems, Earthquake

Expected Damage to Transportation Systems, Earthquake

Number of Locations With Functionality >50%
System Component . With at With
Lo Raal Complete After Day 1 After Day 7
Segments Mod. Damade
Damage 9

Segments 208 0 0 208 208
Highway Bridges 1,106 0 0 1,106 1,106
Tunnels 4 0 0 4 4

- Segments 100 0 0 100 100
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Expected Damage to Transportation Systems, Earthquake

Number of Locations With Functionality >50%
System Component With at -
U Location/ Least G
Complete After Day 1 After Day 7
Segments Mod. D
amage
Damage
Segments 208 0 0 208 208
Bridges 1,106 0 0 1,106 1,106
Tunnels 4 0 0 4 4
Bridges 72 0 0 72 72
RENWEVE Tunnels 0 0 0 0 0
Facilities 1 0 0 1 1
Segments 0 0 0 0 0
Bridges 0 0 0 0 0
Light Rail
Tunnels 0 0 0 0 0
Facilities 0 0 0 0 0
Facilities 5! 0 0 1 1
Facilities 11 0 0 11 11
Airport
Runways 20 0 0 20 20

Notes: Roadway segments, railroad tracks and light rail tracks are assumed to be damaged by ground failure only. If ground failure maps
are not provided, damage estimates to these components will not be computed.

Data Source: HAZUS® Earthquake Global Risk Report for Clark County produced by CONSTANT Associates
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The following map illustrates estimated transportation lifeline damage from the scenario within the
planning area:

Figure 63: HAZUS® Earthquake Global Risk Report for Clark County, CONSTANT Associates

Land Use and Development

Currently, Clark County and its participating jurisdictions (which includes the Clark County
Unincorporated area, and Tribal areas of the Las Vegas Paiute Tribe and the Moapa Band of
Paiutes/Moapa River Indian Reservation) have no land use or development trends related to
earthquakes. However, the Earthquake Risk Index score on the FEMA National Risk Index website
states the earthquake expected annual loss score (represents the average economic loss in dollars
resulting from natural hazards each year) and rating represent a community's relative level of
expected building and population loss each year due to Earthquakes when compared to the rest of
the United States. For Clark County and their participating jurisdictions, the expected loss of data
related to earthquake is as follows:

e Expected Annual Loss Score: 32.83 — relatively high
e Expected Annual Loss: $49 M

e Exposure: $15T

e Frequency: 0.201% chance

e Historic Loss Ratio: Relatively Moderate
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The following map illustrates the expected annual loss for earthquake in the planning area:

Figure 64: FEMA National Risk Index Earthquake Annual Expected Loss
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Data Source: FEMA National Risk Index

Unique and Varied Risk

The entire planning area has the potential to be affected by the profiled hazard, whether directly or
indirectly. There are no significant differences between Clark County and its participating jurisdictions
(which includes the Clark County Unincorporated area, and Tribal areas of the Las Vegas Paiute Tribe
and the Moapa Band of Paiutes/Moapa River Indian Reservation).in terms of risks and vulnerabilities
associated with earthquakes. Earthquakes potentially can negatively affect all of Clark County. As
mentioned above, all of the County is vulnerable to seismic incidents. The map below depicts that
most of the County is at moderately to low risk.

Repetitive Loss Structure

Not applicable.

HAZUS® Models

A Magnitude 6.6 Frenchman Mountain Fault Earthquake was modeled in Maps 54-57, 62 and Tables
36-42.
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(EH) Extreme/Excessive Heat

Hazard Description

The National Weather Service (NWS) indicates that two or more consecutive days with unusually high
or Extreme/Excessive Heat conditions is referred to as a heat wave. Extreme/Excessive Heat is
defined as a period of high heat and humidity with temperatures above 90 degrees for at least two or
three days. The summer can cause much hotter and/or more humid temperatures than average.
However, some areas of the country can experience hotter temperatures than others. Also, humid
and muggy conditions can make it seem hotter than it really is

(https://www.cdc.qgov/disasters/extremeheat/heat guide.html).

Extreme/Excessive Heat can cause an increased heat related illness within a community. The State
of Nevada Enhanced Mitigation Plan (2018) mentions that excessive heat during the night time hours
can be a predictors of heat related illness. The CDC mentions that though heat-related illnesses are
preventable, around 618 people in the United States are killed by Extreme/Excessive Heat each year.
Heat waves are also predicted to cause two to three times more heat-related deaths by the mid-
century. Heat-related illnesses include heat cramps, heat exhaustion, and life-threatening heat stroke.
Heat-related illness results from the “body’s inability to dissipate heat produced by metabolic activity,
often as a result of increased ambient temperature .”"Heat.gov indicates that extreme temperatures
associated with heat waves can make everyone uncomfortable. High temperatures can also become
a health concern when combined with conditions such as high humidity, sun exposure, stagnant air,
and poor air quality. Socially vulnerable communities will experience the worst of these effects; these
include impacts on individuals with access and functional needs, including aging populations, the
elderly, children, people with chronic illness, and those sensitive to heat exposure. The following
infographic provides a visual description of how these communities are affected by
Extreme/Excessive Heat conditions.

Figure 65: Extreme/Excessive Heat on Vulnerable Populations

Some communities of color living
in risk-prone areas face
ulative exposure to muitiple

Older adults are vulnerable
to extreme events that
cause power outages or
require evacuation.

" !
Children have higher risk of heat Low income families are at risk of
. stroke and iliness than adults physical and mental illnesses
R 3 during flooding and in crowded
shelter conditions.

Data Soure: Heat.gov

When combined with populations with inequities, such as poverty, housing, and language limitations,
these populations are at a higher risk of heat-related illness and death.

Related to infrastructure, The National Weather Service indicates that Extreme/Excessive Heat also
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impacts our infrastructure - from transportation to utilities to clean water and agriculture. High heat
can deteriorate and buckle pavement, warp or buckle railway tracks, and exceed certain types of
aircraft operational limits. Electricity usage increases as air conditioning and refrigeration units in
homes and offices work harder to keep indoors cooler. Transmission capacity across electric lines is
reduced during high temperatures, further straining the electrical grid. Water resources are also tested
as conventional power plants require large quantities of water for cooling, crops may need increased
water consumption, and people increase water consumption to stay hydrated and cool. Heat can have
lasting impacts as crops may be damaged, reducing production, which leads to short supply and or
increased cost to the farmers and consumers.

Location & Extent

Southern Nevada has among the hottest climates in the U.S. and has been identified as one of the
fastest-warming regions in the country. The State of Nevada Enhanced Mitigation Plan (2018)
mentions that Las Vegas is located in a broad desert valley in extreme southern Nevada extending
over about 600 square miles elongated from northwest to southeast. Mountains surrounding the valley
rise 2,000 to 10,000 feet above the valley floor. The valley is bounded on the north by the Sheep
Range, while Boulder City and the Lake Mead National Recreation Area are considered its southern
extent. To the west are the Spring Mountains, which include Mt. Charleston, the region's highest peak
at 11,918 feet. Several smaller ranges line the valley's eastern rim, including the Muddy Mountains,
the Black Mountains, and the Eldorado Range.

Official weather observations in the planning area began in 1937 at what is now Nellis Air Force Base.
In late 1948, the U.S. Weather Bureau moved to McCarran Field, now McCarran International Airport.
To measure Extreme/Excessive Heat temperatures, the NWS has a system to initiate alert procedures
(advisories, watches, and warnings) when high temperatures are expected to impact public safety
significantly. The heat index as depicted in the image illustrates how the heat-humidity combination
makes the air feel. As relative humidity increases, the air seems warmer than it actually is because
the body is less able to cool itself via the evaporation of sweat.

Figure 66: NWS Heat Index
NWS Heat Index Temperature (°F)
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Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity
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Data Source: National Weather Service

As the heat index rises, so de health risks. Specifically:

e When the heat index is 90°F, heat exhaustion is possible with prolonged exposure and/or
physical activity.

e When itis 90° to 105°F, heat exhaustion is probable with the possibility of sunstroke or heat
cramps with prolonged exposure and/or physical activity.

e When itis 105° to 129°F, sunstroke, heat cramps or heat exhaustion is likely, and heatstroke
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is possible with prolonged exposure and/or physical activity.

e When itis 130°F and higher, heatstroke and sunstroke are extremely likely with continued
exposure. Physical activity and prolonged exposure to the heat increase the risks.

The Nevada State Climate Office at the University of Nevada at Reno mentions in the southern part
of Nevada, average high temperatures range from the 50s in the winter to nearly 100°F in July and
August. Those are monthly averages. Daily high temperatures can be higher, like the state record
high temperature of 125°F. Recent research predicts the region will experience a significant increase
in the frequency and intensity of Extreme/Excessive Heat events in the coming decades.The following
figure provides the number of days exceeding 100° in Southern Nevada:

Days exceeding 100°F in Southern Nevada

£
8
2
8

1990 1991 1992 1993 1994 1995 1996 1957 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2005 2016 2017 2018 2019

Days exceeding 100°F  w= == Decadal average

Data source: National Weather Service, Las Vegas Office

Data Source: Stay Cool Clark County — ClarkCountyNV.gov

Previous Occurrence, Extreme/Excessive Heat

Stay Cool in Clark County mentions extreme heat days—days with temperatures exceeding 106° F—
are projected to increase in Clark County. Currently, we experience about four extreme heat days per
year. By 2064, that number could increase to 23 — 30 extreme heat days.

To gain a better understanding of previous occurrences and accurately calculate future probability,
the following information was taken into consideration. From January 1, 2018, to January 31, 2023,
NOAA/NCEI recorded 132 extreme/excessive heat events in Clark County (including its participating
jurisdiction and Clark County Unincorporated Area and the Tribal Lands of the Las Vegas Paiute Tribe
and the Moapa Band of Paiutes/Moapa River Indian Reservation).

Table 43: Extreme/Excessive Heat Events, Clark County, NV, NOAA/NCEI Database

Extreme/Excessive Heat Events, Clark County, NV: 2018-2023

; - Property
Location Date Event Type Deaths/Injuries Damage Crop Damage
Las Vegas 06/04/2018 Extreme/Excessive 2/0 0.00K 0.00K
Valley (Zone) Heat
Las Vegas 06/12/2018 Extreme/Excessive 2/0 0.00K 0.00K
Valley (Zone) Heat
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Extreme/Excessive Heat Events, Clark County, NV: 2018-2023

Location

Northeast Clark
(Zone)

[IEERVELES
Valley (Zone)

[IEERVELES
Valley (Zone)

Las Vegas
Valley (Zone)

Las Vegas
Valley (Zone)

Western
Clark/Southern
Nye County

Lake
Mead/Lake
Mohave
National
Recreation Area

Las Vegas
Valley (Zone)

Las Vegas
Valley (Zone)

Western
Clark/Southern
Nye County

Lake
Mead/Lake
Mohave
National
Recreation Area

Las Vegas
Valley (Zone)

Northeast Clark
(Zone)

Southern Clark
(Zone)

Clark County

Date

06/12/2018

06/21/2018

07/06/2018

07/24/2018

08/06/2018

06/11/2019

06/11/2019

06/11/2019

07/29/2019

08/03/2019

08/03/2019

08/03/2019

08/14/2019

08/14/2019

Event Type

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Deaths/Injuries

1/0

2/0

8/0

14/0

4/0

0/0

0/0

5/0

0/0

0/0

0/0

0/0

0/0

0/0

Property
Damage

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

Crop Damage

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K
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Extreme/Excessive Heat Events, Clark County, NV: 2018-2023

Location

Lake
Mead/Lake
Mohave
National
Recreation Area

Las Vegas
Valley (Zone)

Western
Clark/Southern
Nye County

Western
Clark/Southern
Nye County

Southern Clark
(Zone)

Lake
Mead/Lake
Mohave
National
Recreation Area

Las Vegas
Valley Zone

Northeast Clark
(Zone)

Southern Clark
(Zone)

Lake
Mead/Lake
Mohave
National
Recreation Area

Las Vegas
Valley (Zone)

Western
Clark/Southern
Nye County

Southern Clark
(Zone)

Clark County

Date

08/14/2019

08/14/2019

08/14/2019

08/20/2019

08/20/2019

08/20/2019

08/20/2019

08/26/2019

08/26/2019

08/26/2019

08/26/2019

08/26/2019

09/01/2019

Event Type

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Deaths/Injuries

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

Property
Damage

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

Crop Damage

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K
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Extreme/Excessive Heat Events, Clark County, NV: 2018-2023

Location

Western
Clark/Southern
Nye County

Northeast Clark
(Zone)

Lake
Mead/Lake
Mohave
National
Recreation Area

Las Vegas
Valley (Zone)

Lake
Mead/Lake
Mohave
National
Recreation Area

Las Vegas
Valley (Zone)

Northeast Clark

(Zone)

Southern Clark
(Zone)

Lake
Mead/Lake
Mohave
National
Recreation Area

Las Vegas
Valley (Zone)

Western
Clark/Southern
Nye County

Lake
Mead/Lake
Mohave
National
Recreation Area

Northeast Clark
(Zone)

Clark County

Date

09/01/2019

09/01/2019

09/01/2019

09/01/2019

09/03/2019

09/04/2019

5/27/2020

5/27/2020

5/27/2020

5/27/2020

05/27/2020

06/03/2020

06/04/2020

Event Type

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Deaths/Injuries

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

Property
Damage

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

Crop Damage

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K
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Extreme/Excessive Heat Events, Clark County, NV: 2018-2023

Location

[IEERVELES
Valley (Zone)

Western
Clark/Southern
Nye County

Northeast Clark
(Zone)

Southern Clark
(Zone)

Lake
Mead/Lake
Mohave
National
Recreation Area

Las Vegas
Valley (Zone)

Western
Clark/Southern
Nye County

Northeast Clark
(Zone)

Southern Clark
(Zone)

Lake
Mead/Lake
Mohave
National
Recreation Area

Western
Clark/Southern
Nye County

Northeast Clark
(Zone)

Southern Clark
(Zone)

Lake
Mead/Lake
Mohave

Clark County

Date

06/04/2020

06/04/2020

07/11/2020

07/11/2020

07/11/2020

07/11/2020

07/11/2020

07/30/2020

07/30/2020

07/30/2020

07/30/2020

08/01/2020

08/01/2020

08/01/2020

Event Type

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Deaths/Injuries

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

Property

Damage

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

Crop Damage

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K
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Extreme/Excessive Heat Events, Clark County, NV: 2018-2023

Location Date Event Type Deaths/Injuries FI;roperty Crop Damage
amage
National
Recreation Area
Las Vegas 08/01/2020 Extreme/Excessive 0/0 0.00K 0.00K
Valley (Zone) Heat
UtesEln Extreme/Excessive
Clark/Southern 08/01/2020 0/0 0.00K 0.00K
Heat
Nye County
Northeast Clark Extreme/Excessive
(Zone) 08/14/2020 Heat 0/0 0.00K 0.00K
Southern Clark Extreme/Excessive
(Zone) 08/14/2020 Heat 0/0 0.00K 0.00K
Lake
Mead/Lake .
Mohave 08/14/2020 EXtreme/Excessive 0/0 0.00K 0.00K
: Heat
Recreational
Area
Las Vegas 08/14/2020 Extreme/Excessive 0/0 0.00K 0.00K
Valley (Zone) Heat
HHEsEl) Extreme/Excessive
Clark/Southern 08/14/2020 0/0 0.00K 0.00K
Heat
Nye County
Lake
Mead/Lake .
Mohave GnpaEiEy | BUEIEEEEEE 0/0 0.00K 0.00K
: Heat
Recreational
Area
Northeast Clark 08/25/2020 Extreme/Excessive 0/0 0.00K 0.00K
(Zone) Heat
Southern Clark 08/25/2020 Extreme/Excessive 0/0 0.00K 0.00K
(Zone) Heat
Las Vegas Extreme/Excessive
Valley (Zone) 08/25/2020 Heat 0/0 0.00K 0.00K
CESIE Extreme/Excessive
Clark/Southern 08/25/2020 H 0/0 0.00K 0.00K
eat
Nye County
Northeast Clark 09/04/2020 Extreme/Excessive 0/0 0.00K 0.00K
(Zone) Heat
Clark County Page | 163

Multi-Jurisdictional Hazard Mitigation Plan 2023



Extreme/Excessive Heat Events, Clark County, NV: 2018-2023

Location

Southern Clark
(Zone)

Lake
Mead/Lake
Mohave
National
Recreation Area

Las Vegas
Valley (Zone)

Western
Clark/Southern
Nye County

Northeast Clark
(Zone)

Lake
Mead/Lake
Mohave
National
Recreation Area

Las Vegas
Valley (Zone)

Western
Clark/Southern
Nye County

Northeast Clark
(Zone)

Southern Clark
(Zone)

Lake
Mead/Lake
Mohave
National
Recreation Area

Las Vegas
Valley (Zone)

Western
Clark/Southern
Nye County

Clark County

Date

09/04/2020

09/04/2020

09/04/2020

09/04/2020

06/02/2021

06/02/2021

06/02/2021

06/02/2021

06/14/2021

06/14/2021

06/14/2021

06/14/2021

06/14/2021

Event Type

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Deaths/Injuries

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

Property
Damage

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

Crop Damage

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K
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Extreme/Excessive Heat Events, Clark County, NV: 2018-2023

Location

Western
Clark/Southern
Nye County

Northeast Clark
(Zone)

Southern Clark
(Zone)

Lake
Mead/Lake
Mohave
Recreational
Area

Las Vegas
Valley (Zone)

Western
Clark/Southern
Nye County

Lake
Mead/Lake
Mohave
Recreational
Area

Northeast Clark
(Zone)

Southern Clark
(Zone)

Las Vegas
Valley (Zone)

Western
Clark/Southern
Nye County

Western
Clark/Southern
Nye County

Lake
Mead/Lake
Mohave
National

Recreation Area

Clark County

Date

06/27/2021

07/07/2021

07/07/2021

07/07/2021

07/07/2021

07/07/2021

08/03/2021

08/04/2021

08/04/2021

08/04/2021

08/04/2021

08/15/2021

08/26/2021

Event Type

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Deaths/Injuries

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

Property
Damage

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

Crop Damage

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K
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Extreme/Excessive Heat Events, Clark County, NV: 2018-2023

Location

Northeast Clark
(Zone)

Las Vegas
Valley (Zone)

Western
Clark/Southern
Nye County

Southern Clark
(Zone)

Las Vegas
Valley (Zone)

Southern Clark
(Zone)

Lake
Mead/Lake
Mohave
National
Recreational
Area

Spring
Mountains
(Zone)

Western
Clark/Southern
Nye County

Northeast Clark
(Zone)

Lake
Mead/Lake
Mohave
National
Recreational
Area

Northeast Clark
(Zone)

Southern Clark
(Zone)

Clark County

Date

08/28/2021

08/28/2021

08/28/2021

08/29/2021

09/06/2021

09/06/2021

09/06/2021

09/06/2021

09/06/2021

09/06/2021

09/12/2021

06/09/2022

06/09/2022

Event Type

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive

Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive
Heat

Extreme/Excessive

Heat

Extreme/Excessive
Heat

Deaths/Injuries

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

Property
Damage

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

Crop Damage

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K
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Extreme/Excessive Heat Events, Clark County, NV: 2018-2023

Location

Lake
Mead/Lake
Mohave
National
Recreational
Area

[IEERVELVES
Valley (Zone)

Western
Clark/Southern
Nye County

Southern Clark
(Zone)

Northeast Clark
(Zone)

Western
Clark/Southern
Nye County

Las Vegas
Valley (Zone)

Lake
Mead/Lake
Mohave
National
Recreational
Area

Lake
Mead/Lake
Mohave
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Extreme/Excessive Heat Events, Clark County, NV: 2018-2023

Location Date Event Type Deaths/Injuries FI;roperty Crop Damage
amage
Southern Clark Extreme/Excessive
(Zone) 08/30/2022 Heat 0/0 0.00K 0.00K
Northeast Clark 09/01/2022 Extreme/Excessive 0/0 0.00K 0.00K
(Zone) Heat
UtesEln Extreme/Excessive
Clark/Southern 09/01/2022 0/0 0.00K 0.00K
Heat
Nye County
Las Vegas Extreme/Excessive
Valley (Zone) 09/01/2022 Heat 4/0 0.00K 0.00K
Lake
Mead/Lake .
Mohave G | PUEE ST 0/0 0.00K 0.00K
) Heat
Recreational
Area
Southern Clark 09/01/2022 Extreme/Excessive 0/0 0.00K 0.00K
(Zone) Heat
Northeast Clark 09/05/2022 Extreme/Excessive 0/0 0.00K 0.00K
(Zone) Heat
Sl Extreme/Excessive
Clark/Southern 09/05/2022 0/0 0.00K 0.00K
Heat
Nye County
Las Vegas Extreme/Excessive
Valley (Zone) 09/05/2022 Heat 1/0 0.00K 0.00K
Lake
Mead/Lake Extreme/Excessive
Mohave 09/05/2022 0/0 0.00K 0.00K
. Heat
National
Recreation Area
Southern Clark 09/05/2022 Extreme/Excessive 0/0 0.00K 0.00K
(Zone) Heat
Total — 132 Extreme/Excessive Heat Events 56/0 0.00K 0.00K

Note: The NOAA/NCEI Storm Events Database identifies the location of the extreme/excessive heat events within County into the following zones:
Northeast Clark County, Western Clark and Southern Nye County, Sheep Range, Spring Mountains-Red Rock Canyon, Las Vegas Valley, Lake
Mead National Recreation Area, and Southern Clark County

Data Source: NOAA/NCEI Storm Events Database

Based on the information obtained from the NOAA/NCEI, 132 incidents of Extreme/Excessive Heat
occurred in Clark County between January 1, 2018, and January 31, 2023. NOAA/NCEI details of the
events are provided below:
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June 4, 2018, Las Vegas Valley (Zone), Extreme/Excessive Heat

Temperatures reached excessive heat warning levels in Las Vegas. There were no injuries but four
deaths associated with the event, and no damage were reported.

June 12-13, 2018, Northeast Clark (Zone) and Las Vegas Valley (Zone), Extreme/Excessive

Heat *one incident occurred on the same day but in two different locations in the planning area and will be counted as one hazard
event.

Temperatures reached excessive heat warning levels on the 12" and 13™. There were no injuries but
two deaths associated with the event, and no damage were reported.

July 6, 2018, Las Vegas Valley (Zone), Extreme/Excessive Heat

Excessive Heat Warning criteria were reached in Las Vegas on July 6™. There were no injuries but
eight deaths associated with the event, and no damage were reported.

July 24-28, 2018, Las Vegas Valley (Zone), Extreme/Excessive Heat

Excessive heat lasted for five days in Las Vegas. There were no injuries, but fourteen deaths
associated with the event, and no damage were reported.

August 6, 2018, Las Vegas Valley (Zone), Extreme/Excessive Heat

Extreme Heat Warning criteria was reached in Las Vegas for three day. During that time, there were
no injuries, but four deaths associated with the event, and no damage were reported.

June 11, 2019, Western Clark/Southern Nye County, Las Vegas Valley (Zone), and Lake

Mead/Lake Mohave National Recreational Area, Extreme/Excessive Heat *This event represents three
locations in the planning area but will be counted as one event.

Excessive Heat Warning criteria were reached over portions of Clark and Nye Counties that lasted
for three days. During that time, there were no injuries, but six deaths associated with the event, and
no damage were reported.

July 29, 2019, Las Vegas Valley (Zone), Extreme/Excessive Heat

Excessive Heat Warning criteria were reached in Las Vegas. There were no injuries, no death, and
no damage were reported associated with the event.

August 3, 2019, Western Clark/Southern Nye County, Lake Mead/Lake Mohave National

Recreational Area, and Las Vegas Valley (Zone), Extreme/Excessive Heat *This event represents three
locations in the planning area but will be counted as one event.

Excessive Heat Warning criteria were reached in Las Vegas Valley, Lake Mead/Lake Mohave
National Recreational Area, Southern Nye and part of Clark County. There were no injuries, no death,
and no damage were reported associated with the event.

August 14, 2019, Northeast Clark (Zone), Western Clark/Southern Nye County, Lake
Mead/Lake Mohave National Recreational Area, Southern Clark (Zone), Las Vegas Valley

(Zone), and Las Vegas Valley (Zone), Extreme/Excessive Heat *This event represents five locations in the
planning area but will be counted as one event.

Excessive Heat Warning criteria were reached in much of Clark and Southern Nye Counties. There
were no injuries, no death, and no damage were reported associated with the event.

August 20, 2019, Northeast Clark (Zone), Western Clark/Southern Nye County, Lake
Mead/Lake Mohave National Recreational Area, Southern Clark (Zone), Las Vegas Valley

(Zone), and Las Vegas Valley (Zone), Extreme/Excessive Heat *This event represents five locations in the
planning area but will be counted as one event.

Excessive Heat Warning criteria were reached in much of Clark and Southern Nye Counties. There
were no injuries, no death, and no damage were reported associated with the event.
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August 26, 2019, Northeast Clark (Zone), Western Clark/Southern Nye County, Lake
Mead/Lake Mohave National Recreational Area, Southern Clark (Zone), Las Vegas Valley

(Zone), and Las Vegas Valley (Zone), Extreme/Excessive Heat *This event represents five locations in the
planning area but will be counted as one event.

A prolonged excessive heat episode affected nearly all of the lower elevations of the Mojave Desert
in Northeast Clark County. The episode also affected Western Clark and Southern Nye Counties,
Southern Clark County, Lake Mead National Recreation Area, and Las Vegas Valley. There were no
injuries, no death, and no damage were reported associated with the event.

September 1, 2019, Northeast Clark (Zone), Western Clark/Southern Nye County, Lake
Mead/Lake Mohave National Recreational Area, Southern Clark (Zone), Las Vegas Valley

(Zone), and Las Vegas Valley (Zone), Extreme/Excessive Heat *This event represents five locations in the
planning area but will be counted as one event.

A prolonged excessive heat episode affected nearly all of the lower elevations of the Mojave Desert
in Northeast Clark County. This episode began in August and affected Western Clark and Southern
Nye Counties, Southern Clark County, Lake Mead National Recreation Area, and Las Vegas Valley.
There were no injuries, no death, and no damage were reported associated with the event.

September 3-4, 2019, Lake Mead/Lake Mohave National Recreational Area and Las Vegas

Valley (Zone, Extreme/Excessive Heat *This event represents two locations in the planning area but will be counted as
one event.

Excessive Heat conditions briefly returned to the Colorado River Valley, Lake Mead National
Recreational Area, and Las Vegas Valley before ending for the season. There were no injuries, no
death, and no damage were reported associated with the event.

June 3, 2020, Northeast Clark (Zone), Western Clark/Southern Nye County, Lake Mead/Lake
Mohave National Recreational Area, Southern Clark (Zone), and Las Vegas Valley (Zone),
Extreme/Excessive Heat *This event represents four locations in the planning area but will be counted as one event.

Strong high pressure built over the Mojave Desert, resulting in Excessive Heat Warning criteria being
reach in several zones. The excessive heat warning criteria were reached for two straight days. There
were no injuries, no death, and no damage were reported associated with the event.

June 4, 2020, Northeast Clark (Zone), Western Clark/Southern Nye County, Lake Mead/Lake

Mohave National Recreational Area, and Las Vegas Valley (Zone), Extreme/Excessive Heat
*This event represents four locations in the planning area but will be counted as one event.

Strong high pressure built over the Mojave Desert, resulting in Excessive Heat Warning criteria being
reach in several zones. The excessive heat warning criteria were reached one day. There were no
injuries, no death, and no damage were reported associated with the event.

July 11, 2020, Northeast Clark (Zone), Western Clark/Southern Nye County, Lake Mead/Lake

Mohave National Recreational Area, and Las Vegas Valley (Zone), Extreme/Excessive Heat
*This event represents four locations in the planning area but will be counted as one event.

Strong high pressure brought dangerously hot temperatures to the Mohave Desert. The excessive
heat warning criteria were reached three days in a row. There were no injuries, no death, and no
damage were reported associated with the event.

July 30, 2020, Northeast Clark (Zone), Western Clark/Southern Nye County, Lake Mead/Lake
Mohave National Recreational Area, Southern Clark (Zone), and Las Vegas Valley (Zone),
Extreme/Excessive Heat *This event represents five locations in the planning area but will be counted as one event.

Strong high pressure built over the Mojave Desert, leading to dangerously hot temperatures. The
episode with these Zones continued into August. There were no injuries, no death, and no damage
were reported associated with the event.

August 14, 2020, Northeast Clark (Zone), Western Clark/Southern Nye County, Lake
Mead/Lake Mohave National Recreational Area, Southern Clark (Zone), and Las Vegas Valley

(Zone), Extreme/Excessive Heat *This event represents five locations in the planning area but will be counted as one
event.
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Strong and nearly stationary high pressure aloft to lead to a week long heat wave which set many
record high temperatures in the Mojave Desert. The Excessive Heat Warning Criteria were reached
for eight straight days. There were no injuries, no death, and no damage were reported associated
with the event.

August 24, 2020, Lake Mead/Lake Mohave National Recreation Area, Extreme/Excessive Heat

Yet again, high pressure strengthened over the Desert Southwest, leading to another period of
excessive heat. Excessive Heat Warning criteria were reached for four straight days. There were no
injuries, no death, and no damage were reported associated with the event.

September 4, 2020, Las Vegas Valley (Zone), Northeast Clark (Zone), and Western Clark/Southern
Nye County, Extreme/Excessive Heat *This event represents three locations in the planning area but will be counted as one event.

Strong high pressure over the Mohave Desert produced yet another heat wave. Several temperature
records were broken, including some records for the month of September. Excessive Heat Warning
criteria for these zones were reached for four straight days. There were no injuries, but four deaths
associated with the event, and no damage were reported.

June 2, 2021, Las Vegas Valley (Zone), Northeast Clark (Zone), Western Clark/Southern Nye

County, and Lake Mead/Lake Mohave National Recreation Center, Extreme/Excessive Heat
*This event represents four locations in the planning area but will be counted as one event.

Strong high pressure over the Mohave Desert produced yet another heat wave. Several temperature
records were broken, including some records for the month of September. Excessive Heat Warning
criteria for these zones were reached for four straight days. There were no injuries, but four deaths
associated with the event, and no damage were reported.

June 14, 2021, Northeast Clark (Zone), Southern Clark (Zone), Las Vegas Valley (Zone),
Western Clark/Southern Nye County, and Lake Mead/Lake Mohave National Recreation

Center, Extreme/Excessive Heat *This event represents five locations in the planning area but will be counted as one
event.

Strong, nearly stationary high pressure led to a week long, intense heat wave with many temperature
records broken. Excessive Heat Warning criteria for these zones were reached for seven days in a
row. There were no injuries, no death, and no damage were reported associated with the event.

June 27, 2021, Western Clark/Southern Nye County, Extreme/Excessive Heat

High pressure near the West Coast produced very hot temperatures over western portions of the
southern Great Basin and Mojave Desert. Excessive Heat Warning criteria were reached for two
days. There were no injuries, no death, and no damage were reported associated with the event.

July 7, 2021, Northeast Clark (Zone), Southern Clark (Zone), Las Vegas Valley (Zone), Lake
Mead/Lake Mohave National Recreational Area, and Western Clark/Southern Nye County,
Extreme/Excessive Heat *This event represents five locations in the planning area but will be counted as one event.

Strong high pressure over the Desert Southwest brought several days of scorching temperatures.
Excessive Heat Warning criteria for these zones were reached six days in a row. There were no
injuries, no death, and no damage were reported associated with the event.

August 3, 2021, Lake Mead/Lake Mohave National Recreation Area, Extreme/Excessive Heat

High pressure building overhead brought three days of excessive heat to portions of the Mojaave
Desert. Excessive Heat Warning criteria were reached three days in a row. There were no injuries,
no death, and no damage were reported associated with the event.

August 4, 2021, Northeast Clark (Zone), Southern Clark (Zone), Las Vegas Valley
(Zone), and Western Clark/Southern Nye County, Extreme/Excessive Heat *This event
represents four locations in the planning area but will be counted as one event.

High pressure building overhead brought three days of excessive heat to portions of the Mojaave
Desert. Excessive Heat Warning criteria for these zones were reached two days in a row. There
were no injuries, no death, and no damage were reported associated with the event.
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August 15, 2021, Western Clark/Southern Nye County, Extreme/Excessive Heat

Strengthening high pressure suppressed thundersotm development and brought two days of
excessive heat to portions of the Mojave Desert. Excessive Heat Warning criteria were reached two
days in a row. There were no injuries, no death, and no damage were reported associated with the
event.

August 26, 2021, Lake Mead/Lake Mohave National Recreation Area, Extreme/Excessive Heat

High pressure building in from the east brought five days of excessive heat to much of the Mojave
Desert. There were no injuries, no death, and no damage were reported associated with the event.

August 28, 2021, Western Clark/Southern Nye County, Northeast Clark (Zone), Las Vegas
Valley (Zone), Southern Clark (Zone), Extreme/Excessive Heat

High pressure building in from the east brought three days of excessive heat to much of the Mojave
Desert. There were no injuries, no death, and no damage were reported associated with the event.

August 29, 2021, Southern Clark (Zone), Extreme/Excessive Heat

High pressure building in from the east brought five days of excessive heat to much of the Mojave
Desert. For the Southern Clark (Zone), Excessive Heat Warning criteria were reached on one day.
There were no injuries, no death, and no damage were reported associated with the event.

September 6, 2021, Las Vegas Valley (Zone), Southern Clark (Zone), Spring Mountain (Zone),
Lake Mead/Lake Mohave National Recreational Area, and Western Clark/Southern Nye

(ZOHE), Extreme/Excessive Heat *This event represents four locations in the planning area but will be counted as one
event.

High pressure over the Deseret Southwest brought four days of excessive heat. In the Las Vegas
Valley (Zone), Excessive Heat Warning criteria were reached four day in a row that lead to five
fatalities and no injuries. However, for the remaining zones (Southern Clark, Spring Mountain, Lake
Mead/Lake Mohave National Recreational Area, and Western Clark/Southern Nye County), there
were no injuries, no death, and no damage were reported associated with the event.

September 12, 2021, Lake Mead/Lake Mohave National Recreational Area, Extreme/Excessive
Heat

High pressure brought two days of excessive heat to the Colorado River Valley. There were no
injuries, no death, and no damage were reported associated with the event.

June 9, 2022, Northeast Clark (Zone), Las Vegas Valley (Zone), Southern Clark (Zone), Lake
Mead/Lake Mohave National Recreational Area, and Western Clark/Southern Nye (Zone),
Extreme/Excessive Heat *This event represents five locations in the planning area but will be counted as one event.

Building high pressure pushed temperatures close to records ove rmuch of the Mohave Desert. In
the Las Vegas Valley (Zone), Excessive Heat Warning criteria were reached three day in a row leading
to four deaths and no injuries. However, for the remaining zones (Northeast Clark, Southern Clark,
Lake Mead/Lake Mohave National Recreational Area, and Western Clark/Southern Nye County),
there were no injuries, no death, and no damage were reported associated with the event.

July 21, 2022, Northeast Clark (Zone), Las Vegas Valley (Zone), Southern Clark (Zone), Lake
Mead/Lake Mohave National Recreational Area, and Western Clark/Southern Nye (Zone),
Extreme/Excessive Heat *This event represents five locations in the planning area but will be counted as one event.

Strong high pressure building overhead brought record hot temperatures to portiosn of the Mohave
Desert and Southern Great Basin. In the Las Vegas Valley (Zone), Excessive Heat Warning criteria
were reached two day in a row leading to three deaths and no injuries. However, for the remaining
zones (Northeast Clark, Southern Clark, Lake Mead/Lake Mohave National Recreational Area, and
Western Clark/Southern Nye County), Excessive Heat Warning criteria was reached for two days
however, there were no injuries, no death, and no damage were reported associated with the event.
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August 30, 2022, Northeast Clark (Zone), Las Vegas Valley (Zone), Southern Clark (Zone),
Lake Mead/Lake Mohave National Recreational Area, and Western Clark/Southern Nye

(Zone), Extreme/Excessive Heat *This event represents five locations in the planning area but will be counted as one
event.

High pressure building over the Desert Southwest brought widespread excessive heat conditions
which continued to September. In the Las Vegas Valley (Zone), Excessive Heat Warning criteria
were reached two day in a row leading to one death but no injuries. However, for the remaining zones
(Northeast Clark, Southern Clark, Lake Mead/Lake Mohave National Recreational Area, and Western
Clark/Southern Nye County), Excessive Heat Warning criteria was reached for two days however,
there were no injuries, no death, and no damage were reported associated with the event.

September 1, 2022, Northeast Clark (Zone), Las Vegas Valley (Zone), Southern Clark (Zone),
Lake Mead/Lake Mohave National Recreational Area, and Western Clark/Southern Nye

(ZOHE), Extreme/Excessive Heat *This event represents five locations in the planning area but will be counted as one
event.

This event began in August. Excessive Heat Warning criteria were reached on each of the first four
days of September, and the event continued beyond. In the Las Vegas Valley (Zone), this event lead
to four deaths but no injuries. However, for the remaining zones (Northeast Clark, Southern Clark,
Lake Mead/Lake Mohave National Recreational Area, and Western Clark/Southern Nye County),
there were no injuries, no death, and no damage were reported associated with the event.

September 5, 2022, Northeast Clark (Zone), Las Vegas Valley (Zone), Southern Clark (Zone),
Lake Mead/Lake Mohave National Recreational Area, and Western Clark/Southern Nye

(ZOHE), Extreme/Excessive Heat *This event represents five locations in the planning area but will be counted as one
event.

This event began in August and continue through early September. In the Las Vegas Valley (Zone),
this event lead to one death but no injuries. However, for the remaining zones (Northeast Clark,
Southern Clark, Lake Mead/Lake Mohave National Recreational Area, and Western Clark/Southern
Nye County), there were no injuries, no death, and no damage were reported associated with the
event.

Probability of Future Events, Extreme/Excessive Heat

Calculating future probability is one of many predictors of future occurrences. Based on the Calculated
Priority Risk Index (CPRI) conducted for Clark County and its participating jurisdictions, there is a high
probability (rank score of 3.0-3.9) of extreme/excessive heat for the planning area. The following
table provides CPRI Rating on climate change for Clark County and its participating jurisdictions.
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Table 44: Clark County and Participating Jurisdiction CPRI Rating for Extreme/Excessive Heat
Clark County and Participating Jurisdictions
CPRI Rating for Extreme/Excessive Heat

Category and Weight

Hazard: Extreme/Excessive Heat

CPRI Score RIS
Magnitude/ Warnin e
Probability gnitu MING " Hyration
45% Severity Time 10%
30% 15%

Index Rating (R)
Weighted Score (WS)

1.8 0.6 0.15 0.2

Special District: Clark 4 3 1 3
County Water Reclamation 3.15
District 1.8 0.90 .15 .30

Special District: Clark

County School District 135 0.6 0 03 2.55

Clark County (including 4 3 1 3
Incorporated and 2.95
Unincorporated Areas 18 0.9 0.15 0.1
4 3 2 3
Boulder City 3.3 H
1.8 0.9 0.3 0.3
4 4 4 4
Henderson 4
1.8 1.2 .15 4
4 2 1 3
Las Vegas 2.85
18 0.6 0.15 0.3
1 4 3 1
Mesquite 2.2
0.45 1.2 0.45 0.1
4 2 1 2
North Las Vegas 2.75
H
H

Special District: Las Vegas
Valley Water District/SWNA 1.80 0.60 0.30 0.30

3.00

Tribal Nation: Las Vegas
Vel ey e 0.45 03 0.15 0.1

Tribal Nation: Moapa Band
O IFENES 1.8 1.2 03 0.3

Note: Though the Tribe participated in the planning process, the Las Vegas Paiute Tribe was unable to provide an update on accurate CPRI Rating
for the extreme/excessive heat hazard. However, space has been made available in the above table for the Las Vegas Paiutes to provide input for
this plan update (20XX) at a later date.

Note: Though participating in the planning process, at the time of this update, the CPRI data for the City of Mesquite was not received. Therefore,
the CPRI rating for the City of Mesquite is the same rating as Clark County due to the city being within the planning area.

3.6 H

Also, based on the information obtained from the NOAA/NCEI, only 132 extreme/excessive heat
incidents occurred in Clark County between January 1, 2018, and January 31, 2023. It's worth noting
that during the reporting period (January 1, 2018, and January 31, 2018), these hazard events
occurred on the same day for multiple locations in the planning area. Therefore, the number of
extreme/excessive heat events reported from the NOAA/NCEI Storm Event Database for the planning
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area for the table below are counted as one event though representing multiple locations updating
the recorded event total as now 36.

Clark County and its participating jurisdictions which included Clark County Unincorporated area, and
the Tribal areas of the Las Vegas Paiute Tribe and the Moapa Band of Paiutes/Moapa River Indian
Reservation can expect a extreme/excessie heat event with 720% probability per year or 7.2 events
per year, as indicated in Table 45 (below). This number is based on historical events. As such, and
according to the probability range table, flooding is highly likely for Clark County and its participating
jurisdictions.

Table 45: Probability of Future Events, Extreme/Excessive Heat — Clark County, NV

Probability of Future Events, Extreme/Excessive Heat, Clark County, NV

Event Year Event Count

2018 5

2019 8

2020 6

2021 10

2022 9

Total Recorded Events = 36
Total Years = 5

Yearly Probability = 720%*

Note: * Clark County and its participating jurisdictions can expect an extreme/excessive heat event with 720% probability each year. This number
was derived from the number of recorded events by the year range used. Calculating future probability is not the only predictor of future occurrences.
The qualitative chance of an extreme/excessive heat event impacting the planning area is highly likely.

Data Source: NOAA/NCEI Storm Events Database

Vulnerability and Impact

Clark County and its participating jurisdictions (which includes the Clark County Unincorporated area
and Tribal areas of the Las Vegas Paiute Tribe and the Moapa Band of Paiutes/Moapa River Indian
Reservation) are vulnerable to extreme/excessive heat events except for areas located in the higher
elevations.

The FEMA National Risk Index for Natural Hazards is an online mapping system that identifies
communities most at risk to 18 natural hazards. Related to drought, In the National Risk Index, a A
Heat Wave is a period of abnormally and uncomfortably hot and unusually humid weather typically
lasting two or more days with temperatures outside the historical averages for a given area. The Heat
Wave Risk Index score and rating represent a community's relative risk for Heat Waves when
compared to the rest of the United States. Clark County has a Heat Wave risk score of 100.0 (very
high) compared to the rest of the Country. The map below illustrates that score visually.
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Figure 67: FEMA National Risk Index Drought Map — Clark County, NV, Extreme/Excessive Heat (Heat Wave)
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Data Source: The FEMA National Risk Index

Vulnerability of Facilities

Critical facilities are not vulnerable to extreme heat. However, excessive heat can drive individuals
with inadequate means of staying cool to seek refuge in facilities to keep cool. These facilities, known
as cooling centers, may be pre-identified critical facilities or become vital to protect individuals,
especially within the community's vulnerable population, from the effects of extreme heat.

Vulnerability of Population

Extreme/Excessive Heat could pose a risk to the vulnerable population within the planning area. Due
to the Urban Heat Island (UHI) effect, some of the neighborhoods within the planning areaare hotter
than others. Although our extreme temperatures impact our vulnerable residents the most, everyone
is exposed to extreme heat here in Clark County (Stay Cool in Clark County). These events can
impact individuals with access and functional needs, including aging populations, older adults,
children, people with chronic illness, and those sensitive to heat exposure. The following infographic
visually describes the component of heat vulnerability within the Clark County and its participating
jursidcitions.
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Figure 68: Extreme/Excessive Heat on Vulnerable Populations
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Data Source: Regional Transportation of Southern Nevada (RTC)

In the last five years, Clark County recorded 56 fatalities from extreme/excessive heat events. Still, of the
County's total population of 2,265,461, all are considered vulnerable and could pose a risk to the socially
vulnerable populations within the planning area. To illustrate the vulnerability that extreme/excessive heat has
on the County, the Southern Nevada Extreme Heat Vulnerability Webmap was developed to identify areas
within the region with populations most vulnerable to extreme heat. This webmap is a component of an
extreme heat vulnerability study completed by Metropolitan Planning Organization (MPO) staff within the
Regional Transportation of Southern Nevada (RTC).

Figure 69: Southern Nevada Extreme Heat Vulnerability Web Map
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The Clark County, Climate Vulnerability Study, mentions how extreme/excessive will affect the people
and communities within Clark County related to housing, schools, correctional and detention centers,
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and critical health facilities:

e Housing: "Under extreme heat conditions, there is an increased energy and utility cost
burden on the housing system due to demand for cooling. Further, state law currently does
not have clear standards for heating and cooling in housing and few energy, cooling, and
weatherization programs are specific to Clark County."

e Schools: " Extreme heat may negatively impact learning, physical health, mental health,
socio-personal development, mood, and compliance. Excessive heat limits access to
outdoor spaces, and impacts those who walk, roll, or bike to school. Increasing temperatures
negatively impact school infrastructure, operations, and programming as higher
temperatures cause increased demand for cooling that strains older HVAC systems or
increases the risk of power outage, with health and safety implications. Clark County School
District (CCSD) is well positioned to successfully adapt to future conditions through available
and anticipated funding resources, staffing capacity, programmatic initiatives, and ongoing
partnerships. Through the current Capital Improvement Program (2015-2025) and the
recently developed Sustainability, Energy, and Environmental Services Department, the
district is renovating facilities with sustainability in mind."

e Correctional Facilities and Detention Centers: "Excessive heat is a great concern for
incarcerated and detained individuals, as well as staff, threatening physical and mental
health, socio-personal development, mood, and compliance. Increasing temperatures strain
these facilities by increasing utility costs and power outages, which in turn have health and
safety implications. High temperatures also strain older and inefficient HYAC systems in
many older facilities, leading to moderate-high sensitivity and moderate adaptive capacity.”

e Critical Health Facilities: "The increase in heat-related illnesses, including cardiovascular
and respiratory stresses, puts additional stress on critical health facilities and healthcare
workers. Frontline communities are generally more sensitive groups to the impacts of
extreme heat. Disruptions to power systems during extreme heat events can have a
significant impact on the functionality of health care facility operations, storage and access to
essential medications, and medical treatments of individuals."

The FEMA National Risk Index map provides data on social vulnerability and community resilience
related to hazards. Both of these factors impact the vulnerability of a population to a hazard event like
extreme/excessive heat. FEMA National Risk Index defines_Social Vulnerability as the susceptibility
of social groups to the adverse impacts of natural hazards, including death, injury, loss, or disruption
of livelihood. FEMA defines Community Resilience as the ability for a community to prepare for
anticipated natural hazards, adapt to changing conditions, and withstand and recover rapidly from
disruption. The scoring of these FEMA National Risk Index categories are for all hazards, including
extreme/excessive heat, are as follows:

e Community Resilience: the higher community resilience score results in a lower risk index
score. The Community Resilience score for Clark County is 49.9, meaning communities
within the County have a Very Low ability to prepare for anticipated natural hazards, adapt to
conditions, and withstand and recover rapidly from disruptions compared to the rest of the
U.S.

e Social vulnerability: a higher social vulnerability score results in a higher Risk Index score.
Social groups in Clark County, NV, have a Relatively High susceptibility to the adverse
impacts of natural hazards compared to the rest of the U.S. The Social Vulnerability score
for Clark County is 48.59.

The following maps provide a snapshot of community resilience and social vulnerability scoring
related to all hazards, including extreme/excessive heat for Clark County and its participating
jurisdictions (which includes the Clark County Unincorporated area and Tribal areas of the Las Vegas
Paiute Tribe and the Moapa Band of Paiutes/Moapa River Indian Reservation).
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Figure 70: FEMA National Risk Index Maps, Social Vulnerability and Community Resilience - Clark County, NV
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Figure 71: FEMA National Risk Index Maps, Community Resilience Map — Clark County, NV
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Data Source: The FEMA National Risk Index

Impact of Climate Change

Climate change is resulting in more annual days with excessive heat. More areas in the County will
likely be affected by excessive heat more often, more severely, and for more extended periods. As
stated in this section, Stay Cool in Clark County mentions extreme heat days—days with
temperatures exceeding 106° F—are projected to increase in Clark County—currently, the County
experience about four extreme/excessive heat days per year. By 2064, that number could increase
to 23 — 30 extreme heat days. Increasing the daily temperature means less "cooling off" occurs at
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night. Hotter temperatures increase the likelihood and severity of wildland fires.
Critical Facilities & Infrastructure

While extreme heat does not pose a direct risk to critical facilities, it does pose a risk to mechanical
and electrical infrastructure. The increase in heat can cause failure of components which are heat
intolerant. The Regional Transportation of Southern Nevada (RTC) mentions that “Increasing
temperatures in the region are associated with and contribute to a host of negative impacts — from
poorer air quality to added wear and tear on infrastructure. But, most importantly, studies have found
a clear link between increasing temperatures and increasing heat-related deaths and
hospitalizations.”

A complete list of critical facilities and infrastructure can be found in Appendix D — Critical Facilities &
Infrastructure.

Land Use & Development

As the population in the County continues to grow and as the general climate becomes warmer, more
people will be exposed to extreme/excessive heat, which will occur more frequently. Since the last
MJIMHP update (2018), the risk associated the excessive heat has increased. The Heatwave Heat
Risk Index score on the FEMA National Risk Index website states the heat wave expected annual
loss score and rating represent a community's relative level of expected building and population loss
each year due to heat waves when compared to the rest of the United States. For Clark County and
its participating jurisdictions (which includes the Clark County Unincorporated area, and Tribal areas
of the Las Vegas Paiute Tribe and the Moapa Band of Paiutes/Moapa River Indian Reservation), the
expected loss of data related to drought is as follows:

e Expected Annual Loss Score: 99.9 — Very High
e Expected Annual Loss: $0.14B

e Exposure: $27T

e Frequency: 10 events per year

e Historic Loss Ratio: Very Low

The following map illustrates the expected annual loss for extreme/excessive heat (heat wave) in the
planning area:
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Figure 72: FEMA National Risk Index Extreme/Excessive Heat (Heat Wave) Map - Clark County, NV, Expected Annual Loss
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The entire planning area is likely to experience additional days of excessive heat. Within the planning,
areas are increasingly vulnerable to extreme heat's short- and long-term effects. Structures such as
buildings, roads, and other infrastructure absorb and re-emit the sun's heat more than natural
landscapes such as forests and water bodies. More development will expose more areas and people
to the heat island effect.

Unique & Varied Risk

The Regional Transportation Commission of Southern Nevada indicates that Southern Nevada, has
among the hottest climates in the U.S. and has been identified as one of the fastest-warming regions
in the country. Clark County and its participating jurisdictions are more susceptible to
extreme/excessive heat events. Extreme/excessive heat events in the planning area are due to the
heat island effect. The City of Las Vegas ranked as the most intense urban heat island in the United
States in both daytime and nighttime metrics between 2004 and 2013 (The Urban Heat Effect, UNLV
Libraries). Increasing regional temperatures are associated with and contribute to negative impacts —
from poorer air quality to added wear and tear on infrastructure. But, most importantly, studies have
found a clear link between increasing temperatures and increasing heat-related deaths and
hospitalizations.

Repetitive Loss Structure

Not applicable to the identified hazard.

HAZUS® Models

Not applicable to the identified hazard.
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(FS) Fissures & Subsidence

Hazard Description

The National Oceanic and Atmospheric Administration (NOAA) defines subsidence as the sinking of
the ground because of underground material movement—is most often caused by the removal of
water, oil, natural gas, or mineral resources out of the ground by pumping, fracking, or mining
activities. USGS further states land subsidence occurs when large amounts of groundwater have
been withdrawn from certain types of rocks, such as fine-grained sediments. The rock compacts
because the water is partly responsible for holding the ground up. When the water is withdrawn, the
rocks falls in on itself.

Groundwater is one of the essential resources in a planning area. The 2018 Nevada Enhanced
Hazard Mitigation Plan mentions, in the southwestern United States, agricultural and urban areas that
depend on groundwater pumping are prone to land subsidence. Non-recoverable land subsidence
occurs when declining water levels lead to inelastic water compaction. With Nevada being one of the
driest states, with an average of fewer than 10 inches of rain a year in the U.S., groundwater can
supplement rainfall. The map below is the designated groundwater basin in the State by the (Nature
Conservancy). A lesser amount of subsidence occurs with the recoverable compression of course-
grained sands and gravel deposits. A common feature that accompanies subsidence is earth fissures,
which are tension cracks in the sediment above the water table (aquifers). The map below is the
designated groundwater basins in the State by the Nevada Division of Water Resources.

Figure 73: Designed Groundwater Basins in the State of Nevada

STATE ENGINEER DESIGNATED GROUNDWATER BASINS OF NEVADA
o xEeox [ feaAmo

& :»]

i A W,

i h e i - L : B -
H L 7 M ) X A 1
v 2 \ X n l‘

- CONSERVATION=
=8> NATURAL RESOURCES

Data Source: Nevada Division of Water Resources

An aquifer, as defined by USGS, is when a water-bearing rock readily transmits water to wells and
springs. Wells can be drilled into the aquifers and water can be pumped out. Precipitation eventually

Clark County Page | 182

Multi-Jurisdictional Hazard Mitigation Plan 2023


https://oceanservice.noaa.gov/facts/subsidence.html
https://www.usgs.gov/special-topics/water-science-school/science/land-subsidence
https://www.nature.org/en-us/about-us/where-we-work/united-states/nevada/stories-in-nevada/groundwater/
https://www.nature.org/en-us/about-us/where-we-work/united-states/nevada/stories-in-nevada/groundwater/
http://water.nv.gov/mapping/maps/designated_basinmap.pdf
http://water.nv.gov/mapping/maps/designated_basinmap.pdf
https://www.usgs.gov/special-topics/water-science-school/science/aquifers-and-groundwater

adds water (recharge) into the porous rock of the aquifer. The rate of recharge is not the same for all
aquifers, though, and that must be considered when pumping water from a well. Pumping too much
water too fast draws down the water in the aquifer and eventually causes a well to yield less and less
water and even run dry. The following illustration is an example of a typical groundwater flow that will
recharge aquifers like the Great Basin region of the United States by USGS.

RECHARGE AREA \' DISCHARGE AREA

Data Source: Conceptual groundwater flow diagram (Source:_ USGS)

The 2018 Nevada Hazard Mitigation Plan states aquifers in Nevada are composed primarily of three
major hydrogeologic units which are as follows:

e Alluvial aquifers: the material that makes up the valleys between mountain ranges and
mostly consists of gravels, sands, silts, and clays.

e Carbonate aquifer: mainly made up of limestone and dolomite. These rocks comprise
many mountain ranges in eastern and southern Nevada and underlie the alluvial aquifer
in places. The Basin and Range carbonate-rock aquifers are the type of groundwater
aquifers found in the state of Nevada. The following is a map of the Basin and Range
Aquifers that can be found in the Southwestern United States.

e Other permeable bedrock: this is the third major aquifer type in Nevada that consists of
volcanic rock and makes up many mountain ridges and underlies the alluvial aquifer in
much of western and Northern Nevada.
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Figure 74: Basin and Range Aquifers in the United States
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Other parts of the state are also affected by subsidence or more rapid ground failure due to mine
dewatering or the presence of underground mine workings adjacent to populated areas. You may not
notice land subsidence too much because it can occur over large areas rather than in a small spot,
like a sinkhole. That doesn't mean that subsidence is not a big event — states like California, Texas,
and Florida have suffered damage to the tune of hundreds of millions of dollars over the years. The
Nevada Enhanced Hazard Mitigation Plan mentions the history of subsidence problems within the
State have developed in the Las Vegas Valley, however is now recognized in other parts of the State
like Douglas, Nye, Storey, and Washoe Counties as a risk.

Location and Extent

As mentioned in the previous section, Basin_and Range carbonate-rock aquifers are the type of
groundwater aquifers found in the state of Nevada. The Basin and Range basin-fill aquifers underlie
an area of 148,000 square miles in Nevada, California, Arizona, Utah, and adjacent States. The
aquifers are a substantial source of groundwater for public supply, ranking fourth in the Nation for this
use and providing about 1 billion gallons per day; the aquifers are also ranked tenth for domestic-
supply use at about 64 million gallons per day and ranked fourth for irrigation use at about 4.5 billion
gallons per day (USGS). The urban areas in the U.S. covering this aquifer is Salt Lake City, Phoenix,
Reno, and Las Vegas. The following map show the aquifer and its location in more detail:
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Figure 75: Great Basin Carbonate and Alluvial Aquifer System Map
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The southern part of the State which includes Clark County is particularly vulnerable to land
subsidence due to groundwater extraction. The major aquifer under Las Vegas Valley is an alluvial
aquifer. Below the alluvial aquifer, at least on the western side of the valley, is the carbonate aquifer.
Over-pumping (taking more water out than is naturally recharged from snow melt and rainwater) of
the alluvial aquifer has caused subsidence problems in Las Vegas and Pahrump Valleys.

The Nevada Bureau of Mines and Geology mention the following about subsidence in the Las Vegas
Valley. Subsidence due to underground fluid withdrawal can be another problem. The main area of
the state suffering from this is the Las Vegas Valley. Las Vegas (Spanish for "the marshes") naturally
contained areas of a high-water table and artesian springs, and was a stopping off point on the Old
Spanish Trail. After an aborted effort by the Latter-Day Saints to settle the area in the 1850s, ranches
were reestablished by the late 19th century. Las Vegas was founded in 1905 as a railroad town and
has since grown into a gambling mecca of almost a million people and continues to grow explosively.
Las Vegas Valley receives less than 8 inches of precipitation annually, and despite receiving a share
of the water from Lake Mead, gets most of its water from wells. The large removal of groundwater
from the generally unconsolidated alluvial sediments underlying Las Vegas has resulted in surface
subsidence of locally as much as 6 feet since the 1930s. This has also resulted in local fissuring of
the ground.
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The previous Clark County MJHMP (2018) mentions that while a broad regional primary subsidence
bowl occupies the central portion of the Las Vegas Valley, three localized secondary subsidence
bowls are superimposed on this area, and are located in the central (downtown), southern (Las Vegas
Strip) and the northwestern part of the valley. From 1963 to 1980, the primary bowl had subsided
more than 49 cm and the secondary bowls had subsided as much as 79 cm. Studies indicate the
same patterns and trends of movement have continue to occure since 1980. It has been noted that
fissures have been observed in the County, primarily, Las Vegas Valley since 1925. In the Las Vegas
Valley, eight zones of fissuring exist and are “closely coincident” with known or inferred geologic faults.
The following map shows the locations of those faults and fissures in the Las Vegas Valley area.
Figure 76: Maps of Faults and Earths Fissures in the Las Vegas Area
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The State HMP (2018) mentions land subsidence can be caused by actions other than over drafting
of water. Mining, hydrocompaction, and underground fluid withdrawal (water, oil, or other fluid) can
cause this hazard and result in land surface displacements and fissures. Within Clark County,
primarily the Las Vegas Valley area, has seen more impacts and issues, including subsidence, vertical
aquifer-system deformation, and earth fissuring that have caused millions of dollars of damage and
might have altered boundaries of flood-prone areas.
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Previous Occurrence

The previous Clark County HMP (2018) indicates subsidence in the Las Vegas Valley has been
geodetically monitored since 1935. Monitoring showed that the center of the valley (near downtown
Las Vegas) had subsided as much as 3.4 feet by 1963. The following monitoring period revealed that
from 1963 - 1987 the downtown area sunk another 2.8 feet and other nearby areas subsided more
than 5.0 feet.

Probability of Future Events, Fissure and Subsidence

Based on the Calculated Priority Risk Index (CPRI) conducted for Clark County and its participating
jurisdictions, there is a low probability (rank score of 1.0-1.9) of subsidence for the planning area. The
following table provides CPRI Rating for earthquakes related to Clark County and its participating
jurisdictions (which includes the Clark County Unincorporated area, and Tribal areas of the Las Vegas
Paiute Tribe and the Moapa Band of Paiutes/Moapa River Indian Reservation).

Table 46: Clark County and Participating Jurisdictions CPRI Rating for Fissures and Subsidence

Clark County and Participating Jurisdictions
CPRI Rating for Fissures and Subsidence

Category and Weight

Hazard: Geohazards — Fissures &

Subsidence .
CPRI Score Risk
Magnitude/ Warnin Level
Probability a0 Y ming oo oo
45% Severity Time 10%
30% 15%

Index Rating (R)
Weighted Score (WS)

North Las Vegas 1.65
0.45 0.3 0.6 0.3

Clark County (including 1 1 4 i
Incorporated and 1.45
Unincorporated Areas .45 0.3 0.6 0.1
1 1 1 1
Boulder City 1
0.45 0.3 0.15 0.1
3 3 4 4
Henderson .29
1.35 0.9 0.6 0.4
2 2 1 2
Las Vegas 1.85
0.9 0.6 0.15 0.2
Mesquite 1.45
.45 0.3 0.6 0.1

Special District: Clark 2 2 4 1

County Water Reclamation 2.2
District .90 .60 .60 .10

Special District: Clark
County School District 0.9 0.6 0.3 0.3

2.1

Special District: Las Vegas

S 1.95
Valley Water District/SWNA 0.45 0.60 0.60 0.30

H
H
~
3
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Clark County and Participating Jurisdictions

CPRI Rating for Fissures and Subsidence

Category and Weight

Hazard: Geohazards — Fissures &

Subsidence :
CPRIScore ISk

. . Level
Probability Mggnltqde/ Wa.rnmg Duration
45% everity Time 10%
30% 15%
Index Rating (R)
0.45 0.3 0.15 0.1

Tribal Nation: Las Vegas R
Valley Paiute ws
Tribal Nation: Moapa Band R 2 1 3 3 1.95

of Paiutes WS 0.9 0.3 0.45 03

Note: Though participating in the planning process, at the time of this update CPRI data for the City of Mesquite was not received. Therefore, the
CPRI rating for the City of Mesquite is the same rating as Clark County due to the city being within the planning area.

Note: Though the Tribe participated in the planning process, the Las Vegas Paiute Tribe was unable to provide an update on accurate CPRI Rating
for the fissures and subsidence hazard. However, space has been made available in the above table for the Las Vegas Paiutes to provide input for
this plan update (20XX) at a later date.

Calculating future probability is not the only predictor of future occurrences. The previous Clark
County MJHMP plan (2018) states that land subsidence and the creation of fissures will continue to
occur in Las Vegas Valley as long as the net annual groundwater withdrawal continues to exceed the
net annual recharge. Even if the region can reduce the net annual groundwater withdrawal to the level
of net annual recharge, subsidence may continue for years after equilibrium is achieved because of
a lag in sediment response.

In the last five years, Clark County and its participating jurisdictions (which included the Clark County
Unincorporated area and the Tribal areas of the Las Vegas Paiute Tribe and the Moapa Band of
Paiutes/Moapa River Indian Reservation) do not have any documented cases of subsidence
incidences. Though the County has experience occurrences that were listed in its HMP update (2018),
the likelihood of a subsidence event happening in the planning area is considered occasional.

Vulnerability and Impact

Communities that are located near the Las Vegas Valley area are more vulnerable to subsidence due
to their location on top of the alluvial aquifer within the planning area. The major subsidence impacts
are property damage, including but not limited to structural collapse, injuries, fatalities, and reduction
of useable land. Accordingly, the hazards may create the need for control measures and the
stabilization of structures that are built in that portion of the County.

Vulnerability of Population

Subsidence(s) currently pose some risk to the residents of Clark County, primarily those who reside
in the Las Vegas Valley area where the City of Las Vegas is located, which is above the major alluvial
aquifer. Additionally, based on previous occurrences, subsidence will likely occur within the planning
area and/or adversely affect the County's population, primarily the cities within the Las Vegas Valley
(major cities of Las Vegas, Henderson, and North Las Vegas).

Vulnerability of System

Subsidence currently poses a risk in the planning area with a more significant risk to the vital systems
such as roads and other infrastructure within the Las Vegas Valley, home to the Cities of Las Vegas,
Henderson, and North Las Vegas. As mentioned in the previous Clark County HMP (2018),

Clark County Page | 188

Multi-Jurisdictional Hazard Mitigation Plan 2023



Subsidence and fissure impacts include: residential structure and critical infrastructure failure and
serviceability problems; increased flood risk in low-lying areas; and long-term damage to groundwater
aquifers and aquatic ecosystems.

Impact of Climate Change

The 2018 Nevada Enhanced Hazard Mitigation Plan states that due to Nevada's history of new
development and pressures on water systems related to climate change, the State, which includes
Clark County and its participating jurisdictions, will most likely see more subsidence problems.

Critical Facilities and Infrastructure

Subsidence poses risk to critical facilities and infrastructure Clark County and its participating
jurisdictions (which included the Clark County Unincorporated area and the Tribal areas of the Las
Vegas Paiute Tribe and the Moapa Band of Paiutes/Moapa River Indian Reservation). A complete list
of critical facilities and infrastructure can be found in Appendix D — Critical Facilities & Infrastructure.

Land Use and Development

The 2018 Nevada Enhanced Mitigation Plan that Clark County is working to mitigate the subsidence
hazard within the planning. As part of its building code, the Clark County building department has a
requirement to conduct special geotechnical investigations near any earth fissures and faults to avoid
building directly over these features. Click here for more information about the Investigating Potential
Surface Fault Rupture & Land Subsidence Hazards codes in Clark County, NV.

Unique and Varied Risk

Clark County and its participating jurisdictions (which included the Clark County Unincorporated area
and the Tribal areas of the Las Vegas Paiute Tribe and the Moapa Band of Paiutes/Moapa River
Indian Reservation) have significant areas within the County, primarily the Las Vegas Valley, that is
at risk of subsidence.

Repetitive Loss Structure

Not applicable.
HAZUS® Models

Not applicable.
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(FL) Flood, Landslide, and Debris Flow - Flooding

Hazard Description

Floods are the second most common and widespread of

all-natural disasters faced by the County and its Special
Districts. Most communities in the United States have
experienced some flooding during or after spring rains,

heavy thunderstorms, winter snow thaws, or summer ] :., ‘L,@""\T’”‘u F!lp g
thunderstorms. . e ety =

A flood, as defined by the National Flood Insurance
Program, is: "A general and temporary condition of partial
or complete inundation of two or more acres of normally
dry land area or of two or more properties (at least one of
which is the policyholder's property) from:

e Overflow of inland or tidal waters, or

e Unusual and rapid accumulation or runoff of Flash Floods in Clark County, NV
surface waters from any source, or Photo Source: Clark County Government Website

e Collapse or subsidence of land along the shore of a
lake or a similar body of water due to erosion or
undermining caused by waves or currents of water exceeding anticipated cyclical levels."

Floods can rise slowly or quickly but generally develop over hours or days. Inland flooding, also known
as "urban flooding" or "flash flooding," can be caused by intense, short-term rain or moderate rainfall
over several days, which can overwhelm existing drainage infrastructure. Other factors that affect the
dynamics of this type of flood include slope, width, and vegetation in place along the watercourse
banks. The slope that a flash flood traverses has a definite relationship to the overall speed at which
the water will travel. The incline on which the water moves affects the width of the flooding area.
Generally, the faster the water moves, the narrower that channel will be created since the water digs
the channel deeper as it flows. When water flows over the shallower slope, it spreads out more,
decreasing its potential to cause mass damage but still considered dangerous. Finally, the type of
vegetation located along the flood's path can prevent further erosion of the channel banks. A structure
that lies along a flood channel with no surrounding vegetation is at risk of having its foundation
undercut, which can cause structural damage, or in some cases, a building's complete collapse.
Riverine or alluvial flooding occurs when excessive rainfall over an extended period causes a river to
exceed its capacity. Typical flooding causes, both inland and riverine, include tropical cyclonic
systems, frontal systems, and isolated thunderstorms, combined with other environmental variables
such as changes to the physical environment, topography, ground saturation, soil types, basin size,
drainage patterns, and vegetative cover. The rate of onset and duration of flooding events depends
on the type of flooding (typical flood or flash flood). The spatial extent of a flooding event depends on
the amount of water overflow but can usually be mapped because of existing floodplains.

Mitigation includes any activities that prevent an emergency, reduce the chance of an emergency
from happening, or lessen the damaging effects of unavoidable emergencies. Investing in mitigation
measures now, such as: engaging in floodplain management activities, constructing barriers such as
levees, and purchasing flood insurance, will help reduce the amount of structural damage to structures
and financial loss from building and crop damage should a flood or flash flood occur. The standard
for flooding is the 1% annual chance of flood, commonly called the 100-year flood, and 0.2% annual
chance of flood, called a 500-year flood, are used to classify flooding by the Federal Emergency
Management Agency. The 100-year flood is the national minimum standard to which communities
regulate their floodplains through the FEMA National Flood Insurance Program (NFIP).
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Figure 77: What is a Floodplain Diagram

What is a flood plain?

Flood plains are areas near streams and rivers that experience repeated
flooding. They reduce floodwaters’ energy and flow speed and provide storage
for floodwater.

A=A
3 IE] E \K 0.29% annual chance flood plain

19% annual chance flood plain

Data Source: Pew Trust

The NFIP aims to reduce the impact of flooding on private and public structures. It provides affordable
enforcement of floodplain management regulations. These efforts help mitigate the effects of flooding
on new and improved structures. Overall, the program reduces the socio-economic impact of
disasters by promoting the purchase and retention of general risk insurance and flood insurance.

The adverse impacts of flooding can include structural damage; agricultural crop loss; the death of
livestock; loss of access to critical facilities due to roads being washed out or overtopped; unsanitary
conditions resulting from materials such as dirt, oil, solvents, and chemicals being deposited during
the recession; infestations of disease-carrying mosquitoes; mold and mildew, which pose a severe
health risk to small children and the elderly; and temporary backwater effects in sewers and drainage
systems. Raw sewage is a breeding ground for bacteria, such as E. coli and other disease-causing
agents. A boil order may need to be issued to protect people and animals from contaminated water.
Of equal concern is the long-term psychological effect that flooding has on the people impacted by it.
They must contend with the loss of life, property, livelihood, etc., as they cope with the aftermath. The
clean-up can take months. The cost to restore a home may be too much, especially for the unprepared
or uninsured. Plus, there is the looming fear that it may flood again. The resulting stress on floodplain
residents takes its toll in the form of aggravated physical and mental health problems.

According to FEEMA, out of the total 4,717 federally declared disasters in the U.S. from May 2, 1953 -
December 23, 2022, water and flooding account for 823 Presidential declared disasters in the United
States. Unfortunately, the risks from future floods are significant, given the expanded development in
coastal areas and floodplains, unabated urbanization, land-use changes, and climate change.
Because of this, flooding may intensify in many regions across the country, even in areas where total
precipitation is projected to decline.

Location and Extent

Various factors, including topography, weather characteristics (e.g., the amount of rainfall and
snowmelt each year), development, and geology, come into play when considering the hazards of
flooding within the planning area. The types of flooding of most concerns for Clark County and its
participating jurisdictions (which includes Clark County Unincorporated Area and the Tribal Lands of
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the Las Vegas Paiute Tribe and the Moapa Band of Paiutes/Moapa River Indian Reservation) are
channel flooding, sheet flooding, alluvial fan flooding, and flash flooding. The previous Clark County
HMP (2018) provides the following descriptions of these types of flooding:

e Channel flooding is characterized by lateral channel migration during major flows, which
results in abrupt changes in the horizontal alignment or location of the channel. Other
characteristics include localized channel bed and bank-scour in addition to the potential
for over-bank flow inundation.

e Sheet flooding is characterized by channel having minimal capacity, water flowing across
broad areas at relatively shallow depths, and gently sloping terrain. Damage from these
events includes localized scour and deposition of extensive amounts of sediments and
debris typically associated with sheet flow. If the depth of the water is high enough, water
may encroach into low-lying structures within the floodplain.

e Alluvial fan flooding refers to flooding occurring on the surface of an alluvial fan or similar
landform characterized by high-velocity flows, active erosion processes, sediment
transportation and deposition, and unpredictable flow paths. Flow depths with alluvial fan
flooding are generally shallow with damage resulting from inundation, variable flow paths,
localized scour and the deposition of debris. Alluvial flooding is potentially more dangerous
than riverine flooding due to its unpredictable nature resulting in difficulties associated with
threat identification.

e Flash flooding is characterized by the time scale in which it develops: a flash flood
generally develops in less than six hours. Flash flood waters also move at very fast speeds
and have the power to move boulders, tear out trees, and destroy both buildings and
transportation infrastructure. During a flash flood, walls of water can reach heights of 10
to 20 feet. This combination of power and suddenness makes flash floods particularly
dangerous. They are likely to occur in areas with steep slopes and sparse vegetation.
These floods arise when storms produce a high volume of rainfall in a short period, over a
watershed where runoff collects quickly as well as in the mountain areas resulting in the
massive melting of the snowpack leading to heavy run off. They are likely to occur in areas
with steep slopes and sparse vegetation. They often strike with little warning and are
accompanied by high velocity flow.

For this MJHMMP update (20XX), the hazard of flooding pertains to precipitation and runoff-related
events like alluvial fan floods and flash floods. The State of Nevada Enhanced Hazard Mitigation Plan
(2018) mentions that floods occur along streams and arroyos (usually dry stream channels) that do
not have classic floodplains. Because much of Nevada is part of the Great Basin (an area of internal
drainage in which streams are not connected to rivers that flow to the ocean), flood waters commonly
drain into the following: interior lakes (i.e. Walker Lake at the terminus of the Walker River, Pyramid
Lake at the terminus of Truckee River), wetland area (i.e., Carson Since at the terminus of both the
Carson and Humboldt Rivers), or playas (normally dry lake beds, such as Roach Lake, south of Las
Vegas, where a new airport is planned).

The Flood Insurance Study of Clark County, NV, and incorporated areas indicate that the County is
bordered to the west by Nye County, the north by Lincoln County, the east by the Colorado River and
Mohave County, AZ, and to the south by San Bernadino and Inyo Counties in California. The County
covers the geographic areas that include the unincorporated areas of the County, like the Laughlin,
Las Vegas Valley, and Moapa Valleys. The incorporated cities of Las Vegas, North Las Vegas,
Henderson, Boulder City, and Mesquite are the counties' populated areas. Clark County is situated
on the southern tip of Nevada and served by a network of primary and secondary highways, including
U.S. Interstates 15, 215, and 515; U.S. Highway Routes 95 and 93; and Clark County Road 15. Flash
Flooding in Southern Nevada occurs most often during July — September however, flash flooding is
unpredictable and, therefore, can happen anywhere and anytime inside the planning area. In many
cases, a flash flood can move through an area a mile from where rain has occurred, thereby increasing
people's damage within the flood's path. This type of flooding can be challenging to predict and occur
with little or no warning. The 2018 Flood Insurance Study for Clark County mentions the typical flood-
producing storm causing flooding problems in Clark County are associated with summer
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thunderstorms of short duration and high intensity which result in significant runoff rates. These storms
result from topical depressions that approach Clark County from the south or southeast. Summer or
winter general storms of longer duration and lower intensity have not contributed to significant
discharges in the past.

Within the County, the surface hydrology of the Colorado River Basin is marked by complex flow
patterns in the alluvial fans of the valley, with areas of concentrated but frequently shifting flows. The
dynamic drainage pattern, topography, and soils of the alluvial fan are generally more conducive to
sheeting runoff than channelized flow. Consequently, pronounced gullies and ravines rarely develop
and flash flood the Las Vegas Valley and are the only perennial stream in the Las Vegas Valley and
one of few in the entire County. The other primary surface waters within the County include Virgin
River, Muddy River, Muddy Springs, Colorado River, Lake Mead, and Lake Mojave.

The Las Vegas Valley is an externally draining basin. The general drainage pattern of the corridor
includes a collection of precipitation runoff from tributaries located on alluvial fill from the Sheep
Mountains, Spring Mountains, and alluvial fans north of the City of North Las Vegas to the Upper Las
Vegas Wash. These flows are then conveyed to the southeast end of the valley and eventually to the
Las Vegas Wash and the Colorado River Basin via Lake Mead.

The Las Vegas Wash is the primary channel through which the Las Vegas Valley's excess water
returns to Lake Mead. Accounting for less than 2 percent of the water in Lake Mead, the water flowing
through Wash consists of urban runoff, shallow groundwater, stormwater, and releases from the
valley's four water reclamation facilities. The heaviest flow occurs during the winter when precipitation
falls and evapotranspiration rates are lowest. Colorado River water is the source of 90 percent of
Clark County's drinking water. Water is diverted from the Colorado River at Lake Mead.

The following table shows the complete list of hydrologic regions and basins in the planning area from
the State of Nevada Division of Water Resources (http://water.nv.gov/hydrographicregions.aspx):

Table 47: Clark County Hydrographic Regions and Basins — Central Region and Colorado River Region

Clark County Hydrographic Regions and Basins — Central Region and Colorado River Region

Hydrographic Basin/Sub Counties Nearest Cities Square

. - Acres
EESIENEE Miles

Central Region (Hydrographic Region 10)

Nye; Lincoln; Clark Mercury 463 293620
Clark; Lincoln; Nye Indian Springs 655 419200
Clark; Nye Pahrump; Las Vegas 789 504960
Clark Goodsprings; Las Vegas 236 151040
alley)
Clark Jean; Roach; Goodsprings 73 46720
Clark Jean; Goodsprings 96 61440
Clark Henderson; Jean 34 21760
Clark Boulder City; Searchlight 530 339200
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Clark County Hydrographic Regions and Basins — Central Region and Colorado River Region

Hydrographlc Eeslniedl Counties Nearest Cities UL
Basin Name Miles

Central Region (Hydrographic Region 10)

Three Lakes Valley —
Northern Part

Acres

Lincoln; Clark

Indian Springs 298 190720

Tikapoo Valley/ Southern
Part

Lincoln; Clark Alamo; Indian Springs 391 250240

Colorado River Region — Hydrographic Region 13

Hydrograp'hic U9 Counties Nearest Cities =t Acres
Basin Name Miles
Ly Wzaisns vellizy Lincoln; Clark Caliente; Moapa 979 626560
Wash
Lincoln; Clark Moapa; Alamo 657 420480
Thrgil'ﬁ]keeri \F/,Z'r'fy = Clark Indian Springs 311 299040
Clark Las Vegas; Henderson; 1546 1000960
Clark Laughlin; Boulder City 563 3603250
Clark Searchlight 338 216320
Clark Boulder City; Overton 630 403200
Clark North Las Vegas; Moapa 156 99840
Clark North Las Vegas; Moapa 80 51200
Clark Moapa 318 203520
Clark; Lincoln Moapa; Overton 91 58240
Clark; Lincoln Logandale; Overton 252 161280
Lincoln; Clark Mesquite; Bunkerville 907 580480
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Gold Butte Area Clark Overton; Logandale 533 341120

Greasewood Area Clark Bunkerville; Overton 108 69120

Data Source: State of Nevada Division of Water Resources

The previous Clark County HMP (2018) mentions that in the north-central and north-eastern portions
of Clark County, many of the flood-prone areas are associated with the tributaries leading into Lake
Mead, such as the Muddy River that flows through the communities of Overton and Logandale, and
the Virgin River that runs along the southern boundary of the city of Mesquite. In the desert basins of
central and southern Clark County, natural runoff channels, or washes, focus the sheet flow across
desert pavement. Because of these topographic phenomena the probability of floods occurring in
Clark County communities is relatively high. Contributing to this dispersion type is an urbanization
and sprawl! pattern that has spread development onto the washes and sediment piedmonts. In
addition, runoff from monsoon thunderstorms can quickly overtop a wash, thereby flooding adjacent
areas. The following maps show the major watersheds/tributaries within the planning area.
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Figure 78: Watershed Map —Las Vegas Wash
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Figure 79: Watershed Map — Ilvanpah — Paharump Valleys
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Figure 80: Watershed Map — Havasu-Mohave Lakes
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Figure 81: Watershed Map — Lower Virgin
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Figure 82: Watershed Map - Muddy
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Figure 83: Watershed Map —Meadow Valley Wash
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Figure 84: Watershed Map — Lake Mead
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Figure 85: Watershed Map — Sand Spring — Tikaboo Valleys
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Figure 86: Watershed Map — Piute Wash
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The historical crest data and corresponding maps for the Clark County stream gauge locations can
be found in Appendix G — Clark County, NV: Flooding, Storm Gauges and Historical Crest Data. The
following table shows the current USGS Streamflow Data for Rivers/Lake/Streams within Clark

County.
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Current Conditions — Streamflow Data for Clark County, NV

Station . Long-Term mean Gage Discharge,
Number SEI VRN flow 12/28 height, feet ft 3/s
09415090 VIRGIN RV AT MESQUITE, NV -- 4.56 129
09415900 MUDDY SPGS AT LB\? FARM NR MOAPA, - 60 1.40 - 60
09415908 PEDERSON E SPGS NR MOAPA, NV 17 5.45 0.10
09415910 PEDERSON SPGS NR MOAPA, NV .18 9.35 0.09
09415915 WARM SPGS W INFLOW NR MOAPA, NV 3.50 22.16 3.32
09415920 WARM SPGS W NR MOAPA, NV 3.60 0.87 3.23
WARM SPGS CONFL AT IVERSON FLUME
09415927 NR MOAPA, NV 5.80 7.28 4.37
09416000 MUDDY RV NR MOAPA, NV 43.0 1.81 40.2
- MEADOW VALLEY WASH NR ROX, NV 1.70 26.04 2.50
09419000 MUDDY RV NR GLENDALE, NV 47.0 6.96 44.9
VIRGIN RV BLW CONF OF MUDDY RV NR
09419530 OVERTON, NV 199 11.55 122
VAL ROGERS SPNG NR OVERTON BEACH, NV 1.60 0.56 1.62
CORN CK SPGS AT NATIONAL FISH &
09419625 WILDLIFE HDORS, NV .33 2.60 0.35
SLOAN CHANNEL AT CHARLESTON BLVD
Al NR LAS VEGAS, NV - L -

FLAMINGO WASH AT NELLIS BLVD NR LAS
094196781 VEGAS, NV 16.0 11.15 5.86

LV WASH BLW FLAMINGO WASH CONFL
094196783 NR LAS VEGAS, NV 36.0 16.08 8.12

LAS VEGAS WASH AT VEGAS VALLEY DR
094196784 NR LAS VEGAS, NV 65.0 1.83 Rat

LAS VEGAS WASTEWAY NR E LAS VEGAS,
NV

09419679

210 6.48 232

DUCK CK AT BROADBENT BLVD AT E LAS
09419696 VEGAS, NV 20.0 3.74 16.1

LV WASH BLW DUCK CK CONF NR
09419698 HENDERSON, NV 269 5.60 177

09419700 LAS VEGAS WASH AT PABCO RD NR 301 5.90 210
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Current Conditions — Streamflow Data for Clark County, NV

Station . Long-Term mean Gage Discharge,
Number SEI VRN flow 12/28 height, feet ft 3/s
- HENDERSON, NV
C-1 CHANNEL NR WARM SPGS RD AT
09419740 HENDERSON, NV .32 9.72 0.00
C-1 CHANNEL ABV MOUTH NR == 33.75 --
Uerileras HENDERSON, NV .004 - 0.00

LV WASH ABV BOSTICK WEIR NR
09419747 HENDERSON, NV 296 5.04 173

LV WASH ABVY HOMESTEAD WEIR NR
09419749 HENDERSON, NV 318 5.94 175
LV WASH ABV THREE KIDS WASH BLW
09419753 HENDERSON, NV 284 33.99 215
LAS VEGAS WASH OVERFLOW AT LAKE
09419756 LAS VEGAS INLET 9.30 26.46 0.00

LV WASH BLW LAKE LAS VEGAS NR
09419800 BOULDER CITY, NV 224 4.63 225
(VeZPaks0l COLORADO RV BLW HOOVER DAM, AZ-NV -- 42.76 --

09423000 COLORADO RIVEARZEBNE\I/_OW DAVIS DAM, 9,090 Dis Dis

Sovdeadll 162 S23 E55 05BAAB1 STUMP SPRING - 15.03 0.00003
492601

SUUSell 163 S22 E58 07ADDAL RAINBOW SPRING 020 8.81 Rat

360956115 162 S20 E56 31DADA1 KIUP SPRING 010 11.00 0.01
432801

Sebwvenill 223 S19 E69 22BCAAL QUAIL SPRING - 19.38 0.006

163301

362734114 RED ROCK SPRINGS OUTFLOW NR LAKE

124201 MEAD, NV - 23.17 0.015

Data Source: USGS National Water Information, Current Conditions for Nevada — Streamflow:
https:/Avaterdata.usgs.gov/nv/nwis/current/?type=flow&group key=county cd

Note: The data status codes within the in a few sections of this table are the following: Rat — Rating being developed or revised; Dis — Data-
collection discontinued
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Figure 87: Clark County Stream Gauge Locations, Non-Storm Conditions as of December 28, 2022
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915 total gauges
Show all locations in flood (0)

[ 0 Gauges: Major Flooding

I 0 Gauges: Moderate Flooding

[ 0 Gauges: Minor Flooding

[] 4 Gauges: Near Flood Stage

408 Gauges: No Flooding

[ 399 Flood Category Not Defined

I 1 At or Below Low Water Threshold

[ 89 Gauges: Observations Are Not Current
I 14 Gauges: Out of Service

Data Source: National Weather Service

In terms of the extent, or range of magnitude, floods can vary greatly in the planning area from
localized drainage to dangerous flash floods with significant depths and high velocities. According to
the 2011 Clark County Flood Insurance Study, “ the streams or portions of streams, studied by
detailed methods in the incorporated communities include the following: Hemenway Wash studied
from the mouth upstream to Lakeview Drive extended; Georgia Avenue Wash studied from the
corporate limits to the north end of Sierra Vista Place; approximately 1 mile of the upstream end of
Wash C, which flows from near the intersection of Utah Street and Adams Boulevard to the corporate
limits of Boulder City; Wash D, which crosses U.S. Highway 93 1.3 miles west of the junction with
Nevada Highway studied from U.S. Highway 93 downstream 0.4 mile; Wash B, which parallels U.S.
Highway 93 (Business); Las Vegas Wash from Nellis Boulevard extending northward to Owens
Avenue and from approximately 200 feet downstream of Lake Mead Boulevard to Las Vegas Wash
northwesterly from its confluence with Las Vegas Wash to approximately 1,000 feet south of Lone
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Mountain Road; Union Pacific Overflow from its confluence with Unnamed Tributary of Las Vegas
Wash to its confluence with Las Vegas Wash; Las Vegas Creek from its confluence with Las Vegas
Wash to Las Vegas Boulevard North, a distance of 3.4 miles; Pulsipher Wash from the edge of the
Virgin River floodplain and ending just above Interstate 15; and alluvial fan flooding within the City of

Henderson.”
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The following tables provide information related to the peak discharges included in the 2011 Clark
County Flood Insurance Study — Summary of Discharges.

Table 3. Summary of Discharges

Drainage Area Peak Discharges (Cubic Fest per Second)
Flooding Source and Location (Square Miles) 10-Year 50-Year 100-Year 500-Year

Alluvial Fan

n Eastern Henderson 554 310 2,200 3,600 =
Alluvial Fan

In Western Henderson 16.0 1,490 13,300 23310 -
Abbott Wash

At Iterstate 15 116 - - 3,334 A
Blug Diamond Fan

At Apex 69.5 2,010 8,800 14820 42550
Bridge Canyon Wash

At Apex 13 650 2,680 4430 12,240
Colorado River

At Laughlin 169,300 A - 40,0002 -
Dripping Springs Wash

At Apex 45 460 1910 3150 8710
Duck Cregk

At Interstate 15 - ! ! 132 -
Upstream of Lower Duck Creek Detention Basin 1198 ! ! 4826 -
Downstream of Lower Duck Creek Detention Basin 1198 ! ! 3,305 -
At Mountain Vista Avenue 1585 ! ! 6,195 -
At Boulder Highway 1648 ! ! 8,562 -
Duck Cregk Tributary

At Interstate 15 3 A - 5,100 -
Duck Creek South Channel
Above Silverado Ranch Boulevard 6.7 - - 5,700 -
"Discharge not available
“Established by the Colorado River Floodway Protection Act, Public Law 99-450
“Flow affected hy upstream overflows, diversions, or obstructions; drainage area does not apply
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Table 3. Summary of Discharges (Cont’d)

Peak Discharges (Cubic Feet Per Second)

Drainage Area 10% Annual -~ 2% Annual 1%Annual  0.2% Annual
Flooding Source and Location (Square Miles) Chance Chance Chance Chance

Georgia Avenue Wash

At Buchman Boulevard 1.98 263 781 1,285 4300

At Mendota Drive 095 1 459 727 2,000

At Cross Section E 0.45 68 189 310 1,000
Hemenway Wash

At Cross Section C 2.86 290 635 815 1,380

At Cross Section E 1.06 80 1% 260 420
Hiko Springs Wash

At Apex 179 1,220 5,070 8,370 2130
Las Vegas Creek

At Las Vegas Boulevard 13 640 1,280 1,570 2420

At Confluence with Las Vegas Wash 14 660 1,300 1,600 2450
Las Vegas Wash

Just below Losee Road = - A 6,730 -

Approximately 400 feet downstream of Interstate

15 - A A 9,136 A

Approximately 750 feet upstream of East

Cheyenne Avenue : ot ! 6,977 ot

Just downstream of Owens Boulevard : - ! 8,155 -

At confluence of Las Vegas Creek : .t ! 11,314 A

Just downstream of Stewart Street 2 A ! 12,754 A

Just downstream of Las VVegas Boulevard ! A ! 1573 A

Just downstream of Nellis Boulevard 2 A ! 13515 A

Approximately 1,200 fegt upstream of confluence

of Sloan Channel 2 A A 18672 A

Approximately 250 feet downstream of Lake

Mead Boulevard A A A 7800 A

At Desert Inn Road A A - 18718 -
1 Data Not Availahle

2 Flow affected by upstream overflows, diversions, or obstructions; drainage area does not apply.
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Table 3. Summary of Discharges (Cont’d)

Peak Discharges (Cubic Feet Per Second)

Drainage Area 10%Annual - 2% Annual 1%Annual ~ 0.2% Annual
Flooding Source and Location (Square Miles Chance Chance Chance Chance
Las Vegas Wash (Cont'd)
Approximately 850 feet upstream of divergence
of Las Vegas Split Flow 1 - - - 18,798 .
Just downstream of divergence of Las Vegas Split
Flow?2 - - - 5682 -
Approximately 1,200 feet downstream of
convergence of Las Vegas Split Flow 2 - A A 20690 4
Just downstream of divergence of Las Vegas Split
Flow3 - - - 11,752 -
Approximately 5,300 feet downstream of
convergence of Las Vegas Split Flow 3 < o A 25% 4
Las Viegas Wash Split Flow L
Just downstream of divergence from Las Vegas
Wash o A A 8,907 A
Las Vegas Wash Split Flow 2
Just downstream of divergence from Las Vegas
Wash - - - 4210 -
Las Viegas Wash Split Flow 3
Just downstream of divergence from Las Vegas
Wash - - - 8,938 -
Middle Branch Blue Diamond Wash
At Union Pacific Railroad < - A 1,961 o
At Interstate 15 975 - - 1462 -
Muddy River
At Cooper Avenue 4,035 5,250 14,750 21,300 45,900
Downstream of Wells Siding 3,950 5210 14,800 21,400 45,500
Upstream of confluence with Meadow Valley
Wash 1360 3620 10900 16,000 34,400
1 Data Not Available

2 Flow affected by upstream overflows, diversions, or obstructions; drainage area does not apply.
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Table 3. Summary of Discharges (Cont’d)

Peak Discharges (Cubic Feet Per Second)

Drainage Area 10% Annual 2% Annual 1 Amnual  0.2% Annual
Flooding Source and Location (Square Mils) Chance Chance Chance Chance
North Branch Blue Diamond Wash
At Union Pacific Railroad W A A 4 -
At Interstate 15 18 A A 1,290 =
Overton Wash
At Upstream Limit of Detailed Study N7 2,170 4510 5,680 8,200
Pulsifier Wash
At Leavitt Lane 49 A A 2100 -
Upstream of Interstate 15 47 . o 3,100 A
Southwest Unnamed Wash
At Apex 39 260 1,070 1,770 4,890
Tropicana Wash - Central Branch
At Flamingo Wash 201 . o 4413 A
Upstream of Airport Wash 121 . o 3320 A
Downstream of Koval Road 110 A = 3320 -
Just upstream of Interstate 15 36 A = 1545 =
Just downstream of Union Pacific Railroad 15 A - 750 A
Downstream of Tropicana Wash - North Branch 13 A - 1562 -
Upstream of Union Pacific Railroad 15 - = 1818 A
Breakout Upstream of Union Pacific Railroad 15 . o 1,068 A
Downsiream of Tropicana Wash - South Branch 01 - A il A
At Jones Boulevard 03 A = 189 A
Tropicana Wash - North Branch
Above confluence with Tropicana Wash - Central
Branch 10 ! ! KA -
Just downstream of Hacienda Avenue 05 ! ! 833 -
Just downstream of South Decatur Boulevard 08 ! ! 1210 A
At Jones Boulevard 04 ! ! U0 A
Just upstream of the confluence with Tributary
No.2 09 = A 81 A
Tropicana Wash - South Branch
Above Jones Boulevard 03 = - 0 -

1Data Not Available
2 Flow affected by upstream overflows, diversions, or obstructions; drainage area dogs not apply.
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Drainage Area Peak Discharges (Cubic Feet per Second)

Flooding Source and Location (Square Miles) 10-Year 50-Year 100-Y ear S00-Year
Union Pacific Railroad Overflow
At Las Vegas Wash - 1,860 4970 6,380 11,100
At Middle Tributary to Las Wegas Wash = 1,240 4,260 5,300 8,600

Unnamed Fan
(Just West of Blue Diamond Fan)

At Apex 1.3 140 660 1,140 3,460
Unnamed Tributary to Las Vegas Wash
At Lone Mountain Road 126 2,120 4,060 4,890 7850
At Craig Road - 1,560 3,500 4,330 6,550
Below Intestate 13 177 3,000 5,720 6,870 9,100
Below Civic Center Drive - 3,000 5,720 5,970 7,100
Wash B
At Cross Section A 041 140 255 315 460
Wash C
. At Cross Section A 1.04 120 265 335 490
= At Cross Section C 81 @0 195 250 390
At Cross Section D 060 70 1500 195 300
Wash D
Ar Cross Section D 1.38 205 400 490 740
West Branch Muddy River
Downstream of Cooper Avenue s 100 2450 9,000 20,900
Virgin River
At Little Field, AZ 5,000 ! - 19,510 68,800

'Discharge Not Available
“Flow affected by upstream overflows, diversions, or obstructions: drainage area does not apply
"Flow due o overflows from Muddy River

Data Source: FEMA Flood Map Center
Note from Clark County Flood Insurance Study: Estimates of flood discharges for the alluvial fan analysis in the City of Henderson were based

on published USGS data and Peak discharge-frequency relationships for the Colorado River were based on operating procedures for the Hoover
Dam (Reference 20) and USBR information (Reference 14). These discharges were adopted for the Bullhead City study area. The 100-year peak
discharge is equivalent to the “levee design flood” used by the USBR. The 10-, 50-, and 500-year peak discharge relationships were based on
operating procedures for Hoover Dam and additional information provided by the USBR.
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Clark County’s previous HMP (2018) states that Clark County and its participating jurisdictions
(Unincorporated Clark County, NV, the city of Boulder City, NV, the city of Henderson, NV, the city of
Las Vegas, NV, the city of Mesquite, NV, and the city of North Las Vegas, NV) participate in the
National Flood Insurance Program (NFIP). The initial FIRM dates were initiated for the planning area
on the following dates:

e Clark County (CID number 320003), September 29, 1989
e Boulder City (CID number 320004), September 16, 1981
e Henderson (CID number 320005), June 15, 1982

e Las Vegas (CID number 325276), September 30, 1980

e Mesquite (CID number 320035), September 28, 1980

e North Las Vegas (CID number 320007), January 16, 1981

e Fort Mojave Indian Tribe (CID number 320036), the tribe has been included in the
Community Status Book under Clark County, however, their entry is under California CID
060743, because their mailing address is in the state of California.

The FEMA Community Status Book Report for Communities participating in the NFIP
(https:/lwww.fema.gov/cis/NV.pdf) still indicates the digital FIRMs for Clark County and its
participating jurisdictions were updated on the following dates:

e Clark County (including Clark County Unincorporated Area and the Tribal Lands of the Las
Vegas Paiute Tribe and the Moapa Band of Paiutes/Moapa River Indian Reservation) (CID
number 320003), City of Boulder City (CID number 320004), City of Henderson (CID
number 320005), City of Las Vegas (CID number 325276), and City of North Las Vegas
(CID number 320007), November 16, 2011

e City of Mesquite (CID number 320035), December 4, 2007

For more information about the NFIP/CRS Status for Clark County and its participating jurisdictions
can be found in Section 5 under “National Flood Insurance Program Participation”.

The Nevada Flood Risk Portfolio states that high-risk flood zones, also known as Special Flood
Hazard Areas (SFHASs), are delineated on Flood Insurance Rate Maps (FIRMS) to represent areas
subject to inundation by the base (1-percent-annual chance) flood. Structures located with the SFHA
have a 26 percent change of flooding during the life of a standard 30-year mortgage. The FEMA Risk
Rating 2.0: Equity in Action allows FEMA to provide individuals and communities with information to
make more informed decisions on purchasing flood insurance, initiating, and informing appropriate
mitigation options to help lower flood insurance rates. The current rating methodology has not
changed since the 1970s. Over the years, technology has evolved and so has FEMA’s understanding
of flood risk. Risk Rating 2.0 allows FEMA to calculate premiums more equitably across all
policyholders based on the value of their home and individual property’s flood risk.
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Risk Rating 2.0 - National Rate Analysis

Under the current rating methodology. every year at renewal, policyholders on average see premium

increases of $8 per month.
On Average, $86 Per Month On Average, $0-$10 Per Monith On Average, $10-$20 Per Monith
Immediate Decreases Increases Increases

On Average, Greater than $20
Per Month Increases

- 23% of current policyholders will see immediate premium decreases

- An additional 66% of current policyholders will see, on average, $0- $10 per month increases
# 7% of current policyholders under Risk Rating 2.0 will see, on average, $10 - $20 per month increases

- And 4% of current policyholders under Risk Rating 2.0 will see, on average a $20 or more per month increase
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Figure XX: FEEMA, April 2022

Related to the SFHA, the following table provides premium change analysis for the SFHA Count and
% SFHA by County by FEMA:
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Table 48: SFHA Count, Clark County, NV

FEMA Risk Rating 2.0 - Equity In Action

First Year Change by State and County - Count of SFH Policies

$-90 L
<o $-100 to $-80 50 40 20 fO $0to $10 $20 $30 | $40 $50 $60 | $70 | $80 $90 =
Ny | County $100 | 0% to $-70 | $-60 |to |to |$-30 | to | | $10 to to to to to to to to to | g1 | Tota!
90 $- to $- to$- | $- $- to $- $- $0 $20 $30 $40 | $50 $60 $70 | $80 | $90 | $100
80 | $70 |60 50 40 |30 |20 10
Clark 41 10 6 5 6 10 16 11 14 42 121 1,552 13 2 1,849
County

NV Total 318 51 69 78 96 124 104 88 100 188 | 362 6,426 154 44 1 8,203

Data Source: FEMA: https://www.fema.gov/sites/default/files/documents/fema_risk-rating-county-breakdown-nevada_2021.xlsx

Table 49: SFH % by County, Clark County, NV

FEMA Risk Rating 2.0 - Equity In Action

First Year Change by State and County — Percent of SFH Policies

Ny | county $:<L(;O to to to to to to to to to fé% $$?1E)O to to to to | to to to | to to > $100
(0]
$-90 | $-80 | $-70 | $-60 | $-50 | $-40 | $-30 | $-20 | $-10 $20 | $30 | $40 | $50 | $60 | $70 | $80 | $90 | $100
Ci)l:;l:y 2.2% 0.5% 0.3% | 0.3% | 0.3% | 0.5% | 0.9% | 0.6% | 0.8% | 2.3% | 6.5% | 83.9% | 0.7% | 0.1%
NV Total 3.9% 0.6% 0.8% | 1.0% | 1.2% | 1.5% | 1.3% | 1.1% | 1.2% | 2.3% | 4.4% | 78.3% | 1.9% 44 0.0%

Data Source: FEMA: https:/Awww.fema.gov/sites/default/files/documents/fema _risk-rating-county-breakdown-nevada_2021.xIsx
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For Clark County, the previous Clark County HMP plan (2018) mentions that "approximately 5.2
percent of Clark County's land mass (417.1 square miles) is located in the SFHA, which is
concentrated along the Virgin, Muddy, and Colorado rivers, in the eastern and southern portions of
the County. Every incorporated jurisdiction within Clark County is mapped for the SFHA. In the 2012
Clark County HMP's vulnerability analysis, 15.2 percent of the population and 12.4 percent of the
residential buildings within the County were located in the SFHA whereas the 2018 HMP vulnerability
analysis shows only 10.4 percent of people and 10.7 percent of residential buildings located in the
SFHA hazard area.” The following information provide flood sources, the most current available
SFHA data, and flood insurance rate zones developed for Clark County. The following data provides
mapped special flood hazard areas and flood study verification (CNMS) from the Nevada Flood Risk
Portfolio — Flood Hazard and Flood Risk in Nevada’s Watersheds, September 2013:

A. Las Vegas Wash (including Clark County, City of Henderson, City of Las Vegas, and City
of North Las Vegas) — SFHA Summary

Mapped Special Flood Hazard Areas and Flood Study Verification (CNMS)

Area of SFHA RISK Zones (Sq Miles) CNMS Line Stats- (Stream Miles)
A AE AQ AH A 151.4
288 47.90 1 0 AE 61.9
Area of SFHA RISK Zones (Acres) AO 0
A AE AQ AH AH 0
184,348 30,656 0 0 CNMS Verification- (Stream Miles)
Valid 771

Unverified 41.5
Unknown 94.8

Being Studied 0

NOTES:
The Clark County Regional Flood Control District

Data Source: Nevada Flood Risk Portfolio — Flood Hazard and Flood Risk in Nevada’s Watersheds, September 2023

B. Havasu-Mojave Lakes (including Clark County and the City of Laughlin) — SFHA

Summary
Mapped Special Flood Hazard Areas and Flood Study Verification (CNMS)
Area of SFHA RISK Zones (Sq Mi) CNMS Line Stats- (Stream mi)
A AE AO AH A 149.6
33.10 2 25 0 AE 21.9
Area of SFHA RISK Zones (Acres) AO 16.1
A AE AO AH AH 0
21,161 1,286.0 16,003 0 CNMS Verification- (Stream mi)
Valid 123.1
Unverified 379
Unknown |26.6
Being
Studied 0
NOTES:
Laughlin Rainstorm you tube video Keyword search: Laughlin, NV after major storm

Data Source: Nevada Flood Risk P