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Section 11 Introduction, Assurances, and Adoption

1.1 Introduction

Mitigation is commonly defined as sustained action taken to reduce or eliminatetongisk to people and their
property from hazards atleir effects. Hazard mitigation planning provides communities with a roadmap to aid in the
creation and revision of policies and procedures, and the use of available resources, to proveden]daggible
benefits to the community. A wetlesignechazard mitigation plan provides communities with realistic actions that can
be taken to reduce potential vulnerability and exposure to identified hazards.

This Multi-Jurisdictional Natural Hazard Mitigation Plan (HMP) was prepared to provide sustained actions to eliminat
or reduce risk to people and property from the effects of natural andnade hazards. This plan documdritsoln
Countyand its participating jurisdictions planning process and identifies applicable hazards, vulnerabilities, and haze
mitigation strategies. This plan will serve to direct available community and regional resources towards creating polic
and actions thgtrovide longterm benefits to the community. Local and regional officials can refer to the plan when
making decisions regarding regulations and ordinances, granting permits, and in funding capital improvements e
other community initiatives.

Specifically, this hazard mitigation plan was developed to:

Update the016 HMP

Build for a safer future for all citizens

Foster cooperation for planning and resiliency

Identify, prioritize and mitigate against hazards

Assist with sensible and effectiylanning and budgeting
Educate citizens about hazards, mitigateomd preparedness
Comply withrelevantfederal requirements

=4 =4 =8 =8 -8 -4 A

This plan has been designed to be a living document, a document that will evolve to reflect changes, correct
omissions, and constantly strive to ensure the safetl} atizens.

12 Assurances

In an effort to reduce natural disaster losses, the United States Congress passed the Disaster Mitigation Act of 2
(DMA 2000) in order to amend the Robert T. Stafford Disaster Relief and Emergency Assistance Act (Stafford Act
DMA 2000 amended the Stard Act by repealing the previous Mitigation Planning section (409) and replacing it with
a new Mitigation Planning section (322). Section 322 of the DMA makes the development of a hazard mitigation pl
a specific eligibility requirement for any locabgernment applying for Federal mitigation grant funds. BriMP was
prepared to meet the requirements of the DMA 2000, as defined in regulations set forth by the Interim Final Rule (
Code of Federal Regulations (CFR) Part 2D1.

All adopting jurisdictionscertify thattheywill comply with all applicable Federal statutes and regulations during the
periods for whichltheyreceivegrant funding, in compliance with 44 CFR 13.11(c), and will anteisplan whenever
necessary to reflect changes in State or Federal laws and statutes as required in 44 CFR 13.11(d).

This hazard mitigation plan was prepared to comply with all relevant requirements of the Robert T. Stafford Disas
Relief and Emergency Assistance Act of 1988, as amended by the Disaster Mitigation Act of 2000. This plan compl
with all the relevant iguirements of:

Code of Federal Regulatis(44 CFR) pertaining to hazard mitigation planning
FederalEmergencyManagemenfgency (FEMA)planning directives and guidelines
Interim final, and final rules pertaining to hazard mitigation planning and grant funding
Relevant presidential directives

Office of Management and Budget circulars

Any additional and relevant federal government documents, guidelines, and rules.

=A =4 =4 =8 -4 =9
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13 Authorities

The HMP relies on the authorities giverpirticipating jurisdictiondy its citizens and encodedlotal andstate law.

This plan is intended to be consistent with all policies and procedures that govern activities related to the mitigati
programing and planning. In all cases of prim&ate ofNevadaand locallaws, statutes, and policies will supersede
the provisions of the plan.

14 Plan Adoption

Upon review and approved pending adoption statuSEIMA Region 1X adoption resolutions will be signed by the
participating jurisdictions. FEMA approval documentatemd jurisdictional adoption resolutionmay be found in
Appendix A.

Administration and oversight of the hazard mitigation program is the responsibility lahttedn County Emergency

Management OfficeThe plan will be reviewed annually and will be updated every five years, or as required by changin
hazard mitigation regulations or guidelines.

2024 Lincoln CountyHazard Mitigation Plan 2



Section 2i Documentation of the Planning Process

2.1 Planning Process

The process established for this planning effort is based on the Disaster Mitigation Act of 2000 planning and upd
requirements and the FEMA associated guidancééal hazard mitigation plang.o accomplish this, the following
planning process methodology was followed:

1 Inform, invite, and involve other mitigation plan stakeholders throughout the state, including federal agencie
state agencies, regional groups, businessesprufits, underserved communities, and local emergency
management organizations.

Conduct a thorough review of all relevant current and historic planning efforts.

Coll ect data on all related state plans and i nit

and actions, state owned facilities, flood plains, Repetitive Loss/Severe Repetitive Loss properties, haz:

events, orgoing and completemitigation actions, and mitigation program changes since the development of
the previous plan.

Conduct a review of all related and relevant state and local plans for integration and incorporation.

Develop the planning and project management process, including methodology, review procedures, det:

about plan development changes, interagency coordination, planning integration, and the organization &

contribution of stakeholders.

Develop and update the profile lahcoln County

Complete a risk and vulnerability assessment using data from the FEMA and other federal and state agel

resources. Analyses were conducted at the state level, county by county -oWsiadefacilities, and county

by county drawing on local assessments.

1 Develop a comprehensive mitigation strategy effectively addrekgicgln Countyp hazards and mitigation
program objectives. This included identifying state and local capabilities, reviewing pre and post disast:
policies and programs, identifying objectives and goals, identifying mitigation actions and projects, an
assessing mitigain actions and projects.

1 Determination and implementation of a plan maintenance cycle, including a timeline for plan upgrades ar
improvements.

1 Submission of the plan to FEMA for review and approval.

= =4 = =4
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2.2 Hazard Mitigation Planning Equity

Planning equity refers to th@inciple of fairness and justice in planning and development processes. It emphasizes tt
equitable distribution of resources, opportunities, and benefits among all members of a community, particularly thc
who have historically been marginalized or digantaged. The concept of planning equity recognizes that planning
decisions can have significant impacts on different groups of people and aims to ensure that these decisions pror
social justice and inclusivity. It involves addressing spatial inedgmlisuch as disparities in access to housing,
transportation, public services, green spaces, and employment opportunities.

Planning equity entails involving diverse stakeholders in decisiaking processes, including community members,
advocacy groups, and underrepresented populations. It seeks to empower marginalized communities by giving the
voice in shaping the develommt and planning policies that directly affect their lives.

Planning equity and hazard mitigation planning are closely related, as both aim to create more resilient and inclus
communities. As part of this planning effort, the following intersections were considered between planning equity a
hazard mitigation lanning:

1 Vulnerability assessment: Planning equity recognizes that certain communities, particularly marginalized at
disadvantaged populations, may be more vulnerable to hazards due to social, economic, and environme
factors. When conducting a vulnerabilitysassment as part of hazard mitigation planning, it is important to
consider equity issues and identify areas or groups that may experience disproportionate impacts.

1 Engaging marginalized communities: Planning equity emphasizes the inclusion and participation of diver:
stakeholders, including marginalized communities, in decisiaking processes. In hazard mitigation planning

2024 Lincoln CountyHazard Mitigation Plan 3



it is crucial to engage these communities to understand their unique needs, concerns, and perspectives regal
hazards.

1 Addressing social disparities: Hazard mitigation planning can help address social disparities by considering t
unequal distribution of resources and opportunities in the context of hazards. This can involve implementir
mitigation measures that specifigaarget vulnerable populations, such as affordable housing in safer areas or
improved access to emergency services and transportation for underserved communities.

1 Equitable distribution of resources: Planning equity promotes the equitable distribution of resources, and tt
principle can be applied to hazard mitigation planning. It involves ensuring that mitigation measures arn
investments are allocated fairly, witlonsideration given to communities that have historically received less
attention or investment. This can help reduce existing disparities and enhance the resilience of marginaliz
communities.

By integrating planning equity into hazard mitigation planning, it becomes possible to develop strategies and actic
that not only reduce the risks associated with hazards but also promote social justice, inclusivity, and resilience for
members of theommunity.

As part of this planning procesplannersconsidered potentiahequitieswithin the region andencouraged the
participation ofpotentiallyvulnerablecitizens anccommunitiesThis process began with recognizing tbegparities
exist within the region, includingealthoutcomesandliving conditionsfor people of color, people with disabilities,
and historically disadvantagemmmunities. It was recognized that these populations mayt beeater risko the
hazardddentified in this plan and may be limited in their abilityadapt, respondand recoveif an event were to
occur.

As recommended iR E M Af@saide to Expanding Mitigatign bincoln Countytook a wholecommunity approacto
this planning effort, including:

1 Inviting historically underserved populatiottsparticipatén the planning and decisienaking processes
1 Inviting faith based and community organizations, nonprofit groups, schools, and academia to be plz
stakeholders

2.3 2024 Plan Update

In undertaking this planning effort,incoln County Emergency Managemea¢termined that wide variancés
planning format and data do not allow for effective continuous planning. To provide planning continuity every effol
was made during this plan update to adhere as closely as possible to elemerniseofahsHMP. As such, théevel

of analysis and detail included in this risk assessmenthmilative, allowingarticipating jurisdictionso have a robust

base tdurther mold and improvtheir mitigation strategsover the next five years.

As part of this planning effort, each section of phevious mitigation plan was reviewed and revisaded on currén
andavailable dataTheplan waseviewed and revised against the following elements:

Compliance with the current regulatory environment
Completeness of data

Correctness of data

Capability differentials

Currentregionalenvironment

= =4 =8 =8 -9

Based on the above criteria, each section opteeiousHMP was reviewed and revised required. In addition to data
revisions, the format and sequencing of the previous plan was updated for ease of use and plan clarity. Additione
during this process, and after a thorough review and discussion with all stakeholders, it was determined that the prior
of the Lincoln Countyin relation to hazard mitigation planning have not changed during the five years of the previou:
planning cycle.

2024 Lincoln CountyHazard Mitigation Plan 4



The Lincoln County HMP review and revision process begabdtober2023, with the first public meeting held in

October2023. The following chart indicates the planning stages completed as part of this process:

Chart 1: Project Planning Stages

November
2023 March
2024
Plan drafting and June-
October section review March 2024
2023 with Draft plan July 2024 August
October stakeholders i =] bmitted J
2023 Kickoff completion afl SUbMIte 2024
, meeting Continued Draft plan public forreview Pl
Project L solicitation of review Revisions a
initiation Salicitation information completed adoption
of o Final planning
information I\g_ltlgatlo_n meeting Plan approved
action review
and revision
planning
meeting
24 Planning Document Resources

The hazard mitigation plan is an overarching document that is both comprised of, and contributes to, various ot
jurisdictional plans. In creating this plan, all the planning documents identified below were consulted and reviewe
often extensively. Inurn, when each of these other plans is updated, they will be measured against the contents of
hazard mitigation plan.

Below is a list of the various planning efforts, sole or jointly administered programs, and documents reviewed al
included in this hazard mitigation plan. While each plan can stand alone, their review and functional understanding v
pivotal in the develpment of this plan and further strengthens and imprayjesi r i s drestidnée condidasters.

1
)l

Lincoln County 2016 Multi -Jurisdictional Natural Hazard Mitigation Plan

The previous HMP has been reviewed and is incorporated throughout this plan per FEMA requirements.
City of Caliente Comprehensive Plan

This plan ses policies that help thg@urisdiction address critical issues facing the community, achieve goals
based on priority, and coordinate public and private efforts for mutual suticals® provids the historical
context, background, and current data necessary to understand issues and choose solutions as well as
various forms of funding.

Comprehensive Economic Development Strategy for Lincoln County and for the City of Caliente

This plan lays out series of strategic economic development goals with an accompanying implementatiol
plan.

Lincoln County EmergencyOperations Plans

This plan is usetb develop procedures for the protection of personnel, equipment, and critical records to hel
determine existing established policies that ensure the continuity of government and essential services dur
and after disasters.

Community Wildfire Risk Assessment and Fuel Reduction Plan for Caliente in Lincoln County, Nevada

This plan was used to help determine wildfire vulnerabilities and response strategies.

State ofNevadaHazard Mitigation Plan

The State oNevadaHazard Mitigation Plancompleted by th&levada Division of Emergency Management /
Homeland Securityis intended to provide the framework for hazard mitigation. This plan set a baseline for
standards and practices for hazard mitigation planning and was used as a resource for information and date
Planning and Zoning Documents and Ordinances
These document s wer e
capabilities.

revi ewed, assessed, and C

2024 Lincoln CountyHazard Mitigation Plan 5
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Technical Resources

The MPC employed a variety of technical resourahsring plan development. These technical resources were
instrumental in completing an accuraténerability and risk assessnieand include:

1

1

=A =4 =4 =4
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FEMA Digital Flood Insurance Rate Maps FEMAOGs National FIl ood Hazar
mappingfloodplain locations and estimating potential flood impacts and loss estimates.

FEMA National Risk Index (NRI): An online mapping application that identifies communities most at risk
to natural hazards. The mapping service visualizes natural hazard risk metrics and includes data about expe
annual losses from natural hazards, social vulnerability, and commesilignce. The NRI's interactive web
maps are at the county and Census tract level and made availaBI& sexvices for custom analyses.

FEMA Resilience Analysis and Planning Tool (RAPT)FEMA and Argonne National Laboratory created
RAPT to support state, local, tribal, territorial analysis in identifying focus areas for building resilience,
response, and recovery capabilities. RAPT is a geographic infornsgtem welmap tool with clickable

layers of community resilience indicators, infrastructure locations, and hazard data.

National Oceanic and Atmospheric Administration (NOAA)/National Centers for Environmental
Information (NCEI): Weather data and historical events were primarily provided by NCEI.

U.S. Army Corps of Engineers (USACE)Damand flood control data.

U.S. Department of Agriculture (USDA): Drought and agricultural data.

U.S. Geological SurveyGeologic hazardccurrence and probabilitiata

National Weather Service(NWS): Storm event occurrence and probability data.

Mitigation Planning Committee

Project initiation began with the selectiobhaMitigation Planning Committe@MPC), consishg of theLincoln County
emergency managandrepresentative staff from both Lincoln County and the City of Cali&nten project inception
to completion, thdPCwas notified at each major plan development milestone thraagimbination ofmeetings and
electronic communication.

In general, alMPC members were asked to participate in the following ways:

= =8 =4 -8 A

T

Attend and participate in meetings

Assist with the collection of data

Assure the accuracy and completeness of data

Assist with the revision and development of mitigation actions

Review planning elements and drafts

Integrate hazard mitigation planning elements with other planning mechanisms

As an additional responsibility as part of MBC, members helped establish project operating procedures and timelines
and assisted with the establishment of project milestones.

The following table represents members ofl\feC:

Table 1: MPC Members

Jurisdiction and Department Representative Title
Lincoln CountyEmergency Managemer, Eric Holt Emergency Manager
Lincoln County Diane Path CountyCommissioner
Lincoln CountyLand Use Ty Stogsdill Director
Lincoln CountyBuilding Department Cory Lytle Director
City of Caliente George Rowe Fire Chief
City of Pioche Matt Elemer Fire Chief
Grover C. DilsMedical Center Katherine Lucchesi Chief Operating Officer
Grover C. Dils Medical Center Melissa Rowe Administrator

2024 Lincoln CountyHazard Mitigation Plan 6



Repeated outreach efforts were madeduoity partner&xtending opportunities to have a representative oMPE.
Providing a voice tainderservecommunities wereepresentatives from the Grover C. Dils Medical Center, who
provide medicatare for all members of the communiBlea® note that no Native Americ&ribeswereidentified as
having a Tribal Reservation in Lincoln County.

27 Stakeholders

Lincoln Countyacknowledges that effective hazard mitigation planning should involve a diverse group of stakeholder
including government agencies, private sector entjpiegate norprofit organizations, quagjovernmental authorities,

and special districtsThe coordination and cooperation of these stakeholders assists with all aspects of pla
development, including:

Data collection

Risk analysis

High and Significant Hazard dam information
Statewide capability assessment

Mitigation action review, revisigrand development
Plan implementatio

=4 =4 =8 -8 -8 A

The Lincoln CountyMPC provided the opportunitior a wide variety of stakeholders to participate in the planning
process including jurisdictional National Flood Insurance Program (NFIP) coordinators, agencies involved in
regulating and overseeing developmengighboring communities, agencies, businesses, academigyrofiis,
underserved or marginalized communiteasg other interested parties to be involved in the mitigation planning process.

Local building departments plagla critical role increating and reviewing this HMFheir expertisavas used thelp
identify localvulnerabilitiesand develoguilding-related mitigation measuréglease see section 5.3)

Jurisdictional NFIP coordinators played a key roleitigation planning at the community leva@lhesecoordinators
were actively engaged and for thekpertise on flood risk, mitigation strategies, and NFIP compligplease see
Section 5.4).

28 Adopting Jurisdictions

In order to have an approved hazard mitigation plan, DMA 2000 requires that each jurisdiction participate in tf
planning procesgach jurisdiction choosing to participate in the development of the larequired to meet detailed
participation requirements, which included the following:

When practical and affordable, participation in planning meetings
Provision of information to support the plan development
Identification of relevant mitigation actions

Review and comment on plan drafts

Formal adoption of the plan

=A =4 =4 -4 =9

Based on the above criteria, the following jurisdictions participated in the planning process, and will adopt the approv
hazard mitigation plan:

Table 2: Adopting Jurisdictions

Jurisdiction R CUEE Name Title
Met
Lincoln County X Eric Holt Emergency Manager
City of Caliente X Steve Rowe Mayor

29 Community Outreach
As part of the overall planning process, the commun#g pvovided with numerous opportunities to contribute and
comment on the creation and adoption of the plan. These opportunities included:

2024 Lincoln CountyHazard Mitigation Plan 7



1 Advertised meeting invitations
1 Comment period upon completion of draft plan
1 Online survey

Experience has indicated that public meetings, no matter how well advertised, generally do not generate eit
participation or interest in the planning process. Esenopenmeetings were held a&asily accessible community
locatiors. To help generate community interest guadgticipation, a parallel online outreach strategy was undertaken.
An online HMP survey was createtthe Lincoln CountyHazard Mitigation Plan Surveyrhis online survey portal
allowedcommunity membert providefeedback and input on the HMP updaging a series of guided questions and
open comment field€ommunitymembergommented through this survendthese comments are both incorporated

in this HMP and arencluded inAppendix B

Input from the general public provided the MPC with a clearer understanding of local concerns, helped confir
identified hazards, helped shape proposed mitigation actions, and provided elected and Tribal officials with a guide
tool to set local, regial, and Tribal ordinances and regulations. This public outreach effort was also an opportunity fo
adjacent jurisdictions and entities to be involved in the planning process. Additionally, as citizens were made mc
aware of potential hazards and the Iqaralcess to mitigation against their impacts, it was believed that they would take
a stronger role in making their homes, neighborhoods, schools, and businesses safer from the potential effects of ne
hazards.

29 Planning Meetings

Two in-person meetings were conducted for 8824 HMP update.All of the meetings werbeld in a publidy
accessible location and adveeti as open to the public. These meeting were conductdiddoss the mitigation
planning process as well as gain public support and input for the plan update. The following is a brief synopsis of th
meetings.

1 HMP Update Kick-Off and Public Information Meeting i October 10, 2023 Lincoln Countyhosted a kick
off meeting forthe MPC, stakeholders, and the publit the meeting MPC members, plan stakeholders, and
the public wereinvited to voice any concerns, ask questions, and provide input on the mitigation plan update
Additionally, MPC memberswere tasked withcollecing conta¢ information, hazard history, facility
information, and other pertinent informatifrom participating jurisdictions

1 HMP Plan Review, Capability Review, and Mitigation Strategy Review Meeting May 7, 2024 Lincoln
Countyhad a virtual planning meeting for tMPPC. Attendeeseviewedand revisd, as necessary, the hazards
list and vulnerability assessmeMPC membersalso reviewedhe mitigation strategy to ensure it wasline
with the current planning environment.

1 HMP Update Final Review Meetingi June 20, 2024 Lincoln Countyhosted gpublic final plan review
meeting for theMPC, stakeholders, and the publidt the meeting, MPC members,jurisdictional
representativeglan stakeholders, and thablicwereinvited to voice any concerns, ask questions, and provide
input on the mitigation plan updat&dditionally, members of the public were invited to review a draft copy of
the HMP update posted jurisdictional and countwebsites for two weekgprior tothe finalmeeting, angbrior
to its submission t6EMA Region 1X

2024 Lincoln CountyHazard Mitigation Plan 8



Section31 Regional Profile and Development Trends

3.1 Introduction

Data concerning development trends and conditions is of great importance in deteregiongl and localisk and

vulnerability to identified hazards, especially in locations which are susceptible to identified hazards. In general, a
increase in population or development in hazard susceptible areas tends to increase both the risk and the vulnera
to that hazard. As such, the information presented in this chapter details relevant population and building statistics
theregion on a local level basi$his data will then be used to determine and refine potential hazard vulnerability in

succeeding seans.

3.2 Regional Maps
The following map details the location§Lincoln Countyrelative to the State devada

Map 1: Lincoln County
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The following mapdetails the City of Caliente
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Map 2: City of Caliente
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3.3 Population Data

Lincoln Countyhas seen population growihthin theover the 26year period from 2000 to 2020, as indicated by data
collected from the United State Census Bureau. The following, @fifeassociated chapresents population data for
Lincoln Countyand the City of Caliente

Table 3: Lincoln County Population Data

Population Percentage Total Land Population
Jurisdiction Population Change Area .
2000 2010 2020 2000-2020 (Sq. Mi)) Density
Lincoln County 4,165 5,060 5,177 24.3% 10,637 <1
City of Caliente 1,132 883 974 -14.0% 55 18

Source: US Census Bureau
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Chart 2: Lincoln County Population Data
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34 Social Vulnerability

As a subset of the population ddtacoln Countyhas socially vulnerable andiask populations, populations that may
have difficulty with medical issues, poverty, extremes in age, and communications due to language barriers. Sev:
principles may be considered when discussing potentiatiglapopuations, including:

1 Not all people who are considered at risk are at risk
9 Outward appearance does not necessarily mark a person as at risk
1 The hazard event will, in many cases, affect atpigbulation in differing ways

The National Response Framework defines at risk populations as "populations whose members may have additi
needs before, during, and after an incident in functional areas, including but not limited to: maintaining independen
communication, transpottan, supervision, and medical care." The following tghiesens information on potential

at risk populations withihincoln Countyandthe City of Caliente using020 census data

Table 4. Lincoln County Vulnerable Population Data

Percentage FRIEEIERS @) Percentage of
Percentage of 9 Population 9 Persons with a
o . of ) Population T
Jurisdiction Population 5 . Speaking - Disability, Under
Population Living Below
and Under Language Other the Age of 65
65+ : Poverty Level
Than English
Lincoln County 5.9% 24.8% 6.0% 13.9% 12.4%
Caliente 5.1% 25.9% 5.6% 11.4% 12.1%

Source: US Census Bureau

The followingmaps, from FEMA RAPT and using Census data, illuspatentiallyatrisk populations withirLincoln
County.
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Map 3: Lincoln County Population Below the Poverty Level
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Source: FEMA RAPT
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Map 4: Lincoln County Population with Limited English
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Map 5: Lincoln County Population with a Disability
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Map 6: Lincoln County Population Over the Age of 65

County Boundaries

93
Census Tracts - Population Age 65 and Older
Census Tracts - Population Age 65 and Older
Percentage of the population age 65 and older
(distribution in pop-up box)
57.89 - 100% (highest value)
36.43 -57.88%
25.60 - 36.42%
19.02 - 25.59%

13.58-19.01%

38

319

93 ]

375

93

93

e

Source: FEMA RAPT

Using data from the Centers for Disease Control and Prevention (CDC)/Agency for Toxic Substances and Dise
Registry Social Vulnerability Index FEMAG6s NRI <crea
vulnerability is the suscepiility of social groups to the adverse impacts of natural hazards, including disproportionate
deat h, injury, | os s, or di sruption of l i veli hood.
vulnerability compared to all other communitashe same level. A qualitative rating that describes the community in
comparison to all other communities at the same | ev
Vulnerability. Census tracts with the social vulnerability score highest qualify for designation as a community disast
resilience zone. Census tracts designated as a community disaster resilience zone may receive special tech
assistance, planning assistance, aB8% federal funding match (as opposed to thedstah75% federal match) for
mitigation projects.
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Data concerning social vulnerability is reported by county and by census tract, which can be analogous w
jurisdictions.The following map details the social vulnerability fancoln County

Map 7: FEMA NRI Lincoln County Social Vulnerability Map
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Source: FEMA

To help understand the social vulnerabilitytiod City of Calientemapping from the FEMA NRI was run on a census
tract level. As the NRI does not generate mapping for individual jurisdictions, census tract analysis is the clost
analogue available to understand individual jurisdiction conditions. The following mapateslithe Social
Vulnerability scores for census tracts withimcoln County
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Map 8: FEMA NRI Lincoln County Social Vulnerability Map by Census Tract
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Censusracts with thesocial vulnerability scorbighest qualifyfor designation aacommunity disaster resilience zone
Census tractdesignated as eommunity disaster resilience zomey receivespecialtechnicalassistanceplanning
assistanceanda 90% federalfundingmatch és opposed to the standard 75% federal m&bcmpitigation projects.
Currently there are no designatmmmunity disaster resilience za@niaLincoln County

Community resilience is the ability of a community to prepare for anticipated natural hazards, adapt to changi
conditions, and withstand and recover rapidly from disruptions. Factors that are considered when calculating commui
resilience include goveance, infrastructure, education, and other capabilities that help communities deal with hazarc
on their own. As a consequence reduction risk component of the NRI, a community resilience score and rating repre
the relative | ev ednceoadmpaed to allmtnar nomimynifies at the samé level. A community
resilience score is inversely proportional to a con

Data concerning community resilience is reported on the county level and by census tract, which can be analogous!
jurisdictions. The following maps detail community resilience by both county and census ttactéor County
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Map 9: FEMA NRI Lincoln County Community Resilience Map
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To help understand ttcommunity resiliencef the City of Calientenapping from the FEMA NRI was run on a census
tract level. As the NRI does not generate mapping for individual jurisdictions, census tract analysis is the clos
analogue available to understand individual jurisdiction conditions. The following mapteglitheCommunity
Resiliencescores for census tracts withimcoln County
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Map 10: FEMA NRI Lincoln County Community Resilience Mapby Census Tract
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35 Regional Population Migration

Lincoln Countyis experiencing a significant population movement as people increasingly migrate from rural areas
urban centers. This transformation reflects broader demographic trends witnessed across the United Ste
Demographic research indicates that this migration is occurring due to the following factors:

1 Economic Opportunity: A primary driver of the population movement from rural to urban areas is the quest fc
better economic prospects. Urban centers sutha¥egasthe largest city in the region, offer a diverse range
of employment opportunities in sectors like manufacturing, healthcare, finance, and techibless.
opportunities often come with higher wages and better access to educational and healthcare facilities compe
to rural locales.

1 Access to Education and Training: Urban centersfie@home to educational institutions, including colleges,
universities, and vocational schools. Young people from rural areas often migrate to these urban settings
pursue higher education and vocational training. This educational mobility is a key fab®rimatto-urban
population shift.

The ruralto-urban population movement has significant implication&iiocoln County Communities may experience
declining populations, school closures, and reduced economic activity.

The following chart, using data frorthe Nevada Department of Taxation Nevada County Population Projects
publication indicates-decreasing populatidior Lincoln Countythrough 2041
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Chart 3: Lincoln County Population Projection, 204-2064
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36 RegionalHousing Data

Closely tracking population data, but tending to lag population changes, housing data is a good indicator of chang
demographics and growthhe following tableand associated chansing datdrom the U.S. Censupresenbccupied
housing uniinformationfor Lincoln County

Table 5: Lincoln County Housing Data

County Occupied Housing Units Numeric Change Percentage Change
2000 2010 2020 20002020 20002020
Lincoln County 1,540 1,759 2,003 463 30.1%
Caliente 408 405 534 126 30.9%

Source: US Census Bureau

Chart 4. Lincoln County OccupiedHousing Units
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Source: US Census Bureau

F E M AWagusis a nationally standardized risk modeling methodolbgy use$1S-basedata toidentify areas with
high risk for natural hazardslazus also details the number of buildings and the replacement value of those building

2024 Lincoln CountyHazard Mitigation Plan 20



within the defined area. The following data, from Hazus, indicates the total number of buildings, the replaceme
valuation (excluding contents), and the percentage of buildings identified as residential propdrieslioiCounty

Table 6: Lincoln County Hazus Structure Information

Location Number of Buildings | Replacement Value| Percentage Residential
Lincoln County 3,249 $1,550,000,000 49.8%
Census Tract 950100 - $744,949082 -
Census Tract 9500 (Caliente) - $805192,926 -

SourceFEMA Hazus

Note Repeatedttempts to tn a specific report for the City of Calientere met withsystem failureAs such, Data from the FEMA NRI was
used todeterminevaluations by Census Tract.

Of particular concerwhen considering housing datamebile home residences. Data from the NOAA National Severe
Storms Laboratory reports that people living in mobile homes are especially at risk for injury and death as even anchc
mobile homes can be seriously damaged when winds gust over 80 milesupeAdiditionally, study data from
Michigan State University reported that the two biggest factors related to wind event fatalities were housing quali
(measured by mobile homes as a proportion of housing units) and income level. When a tornadic esnd stiknty

with double the number of mobile homes as a proportion of all homes will experience 62% more fatalities than a coul
with fewer mobile homes, according to the study data. The following indicates the percentage of mobile homes for e:
Lincoln County

Table 7: Lincoln County Mobile Home Data

Jurisdiction Number of Mobile Homes Percentage Of Housing Stock as Mobile Home;
Lincoln County 308 15.4%
City of Caliente 33 6.2%

Source: United States Census Bureau

37 School District Data

The following table presentchoolenrollment informatiorior 2016 (data compiledrbm the last plan), and 2023 (the
most recent available data):

Table 8: SchoolEnrollment Information

School 2016 2023 Change in Enrollment | PercentageChangein
Enroliment Enroliment 2016- 2023 Enroliment 2016 - 2023
Pahranagat Valley ES 126 167 41 32.5%
Caliente ES 110 82 -28 -25.5%
Panaca ES 133 202 69 51.9%
Pioche ES 83 61 -22 -26.5%
Meadow Valley MS 75 82 7 9.3%
Pahranagat Valley MS 68 60 -8 -11.8%
Lincoln HS 172 160 -12 -7.0%
Pahranagat Valley HY 115 102 -13 -11.3%
CO Bastian 203 43 -160 -78.8%

SourceNevadaDepartment of Education

38 Critical Facilities and Community Lifelines

Certain facilitiesand communityifelines have a net positive value on the commuasyhey contribute to the public
good by facilitating the basic functions of soci€fjeselocations helpnaintain order, public health, education, and
help the economy function. Additionallgpmponentsare integral to disaster response and recovery operatims.
Lincoln County and its participating jurisdictions, the table below lists the identdfcadions:
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Table 9: Lincoln County Critical Facilities and Community Lifelines

Location Function City
Pahranagat Valley Firand Ems Fire, EMS Alamo
Alamo Annex / Police Sub Station Government, Law Enforcement Alamo
Alamo Elementary School Alamo
Alamo Middle School School Alamo
Alamo High School School Alamo
City Hall Fire Caliente
Caliente Fire Dept Fire Caliente
Caliente Elementary School School Caliente
Caliente Youth Center School Caliente
Grover C Dils Medical Center Hospital Caliente
Panaca Fireand Ems/ OC Fire, EMS EmergencyOperations Center Panaca
Panaca Elementary School School Panaca
Meadow Valley Middle School School Panaca
Lincoln County High School School Panaca
Lincoln County Power District Infrastructure Panaca
Lincoln County Airport Transportation Panaca
Lincoln County Court House Government Pioche
Pioche Elementary School School Pioche
Pioche Fire Department Fire Pioche
Lincoln County Sheriff Office Law Enforcement Pioche
Emergency Dispatch Center Communications Pioche
Lincoln County Road Department Infrastructure Pioche
SourceLincoln County andarticipatingjurisdictions

The following maps detatheseocations

Map 11 Critical Facilities and Community Lifelines
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Map 12: Critical Facilities and Community Lifelines
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Map 13 Critical Facilities and Community Lifelines
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Map 14: Critical Facilities and Community Lifelines
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Map 15: Critical Facilities and Community Lifelines
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39 Regional Land Use
Land use in a region has a profound and lasting impact on future development. The way land is allocated and utili

can shape the economic, social, and environmental aspects of a region for demadiese affectthat can impact
future developmennhclude
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1 Economic Development: Land use decisions influence the location and type of economic activities in a regic
Zoning regulations that encourage the development of industrial zones can attract manufacturing busines:
while zoning for commercial and residential areas can promote retail and housing development. These decisi
can have longerm implications for jolzreation, revenue generation, anaralleconomic health.

9 Transportation and Infrastructure: Land use planning is closely tied to transportation infrastructure. The locati
of roadsand other transportation facilities is determined in part by land use decisionglaviekd land use
can lead to efficient transportation networks, reducing congestion, and improving mobility. Poorly planned lan
use, on the other hand, can result iffitaongestion and increased infrastructure costs.

9 Housing and Urbanization: Land use policies influence the availability and affordability of housing in a region
Zoning regulations, for example, can determine the density of residential areas and the types of housi
permitted. Inadequate or restrictiamt use policies can lead to housing shortages and higher costs, while well
planned policies can support diverse housing options and affordability.

1 Resilience to Climate Change: Land use planning plays a critical role in a region's ability to adapt to clima
change. Smart land use decisions can reduce vulnerability to natural disasters, such as flooding and wildfir
by avoiding higkrisk areas animplementing resilient building codes and infrastructure.

1 LongTerm Costs: Land use decisions can affect theterg costs of development. Efficient land use planning
can reduce the need for costly infrastructure extensions and maintenance, while inefficient or sprawlir
development can strain municipal budgets

As indicated by the following map frothe USGS 2021 Nation Land Cover Datahds@d coverin Lincoln County
consists largely of shrub/scrub and evergreen foredts no large cities or urbareas

Map 16. NevadalLand Cover
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SourceUSGS 2021 Nation Land Cover Database

Rural areasend toretain theirrural nature over timegbut there are several factors that can influence the evolution of
these areasncluding

1 EconomicConditions: The economic viability of agriculture can vary significantly over time due to factors like
crop prices, weather patterns, and changes in agricultural technology. Economic challenges may lead sc
farmers to sell their land for neagriculturaluses or to consolidate their operations, potentially affecting the
rural landscape.

2024 Lincoln CountyHazard Mitigation Plan 25



Urbanization and Development: In some cases, rural areas may experience suburbanization or the expansic
nearby urban centers. This can result in residential and commercial development encroaching on agricultL
land. However, the extent of this devahoent depends on local zoning and land use regulations.

Infrastructure Development: The construction of new transportation infrastructure, such as highways
railroads, can influence land use patterns. Improved infrastructure may make it easier to transport agricultu
products to markets or to access ruraba for development.

Government Policies: Government policies, including agricultural subsidies, land use regulations, ar
conservation programs, can impact the way rural and agricultural land is used. For example, conservati
programs may encourage farmers to preserve tangifdlife habitat rather than development.

Local Planning and Zoning: Local governments play a key role in land use planning and zoning regulation
These policies can determine whether agricultural land can be converted-agrivattural uses, such as
residential or commercial development. S@reas may have strict zoning that preserves agricultural character,
while others may allow more flexibility.

Population Trends: Demographic trends, including population growth or decline, can influence the demand f
land in rural areas. If there is an influx of new residents seeking a rural lifestyle, it can drive demand fc
residential development in formerlgrcultural areas.

Based on the available daiis likely that LincolnCounty will retain its mostly rural character during the life of this
plan.Based on demographic data, Lincoln County and the City of Caliente will see a decreased risk to identified haza
due toshrinkingpopulations.

3.10

Regionallinfrastructure Development

Infrastructure repair can have a significant impact on regional development, both positive and negasipecilibe
effects depend on the scale of the repair projects, the quality of the infrastructure, and the overall economic and sc
context of the regigrand may include

T

Improved Connectivity: Repairing and upgrading infrastructure, such as bo@idgs, and ports, can enhance
connectivity within and between regions. This improved connectivity can reduce transportation costs, facilita
the movement of goods and people, and attract businesses and investments to the region.

Economic Growth: Functional infrastructure supports economic activities. When infrastructure is repaired,
can create jobs directly in the construction and maintenance sectors. Additionally, it can indirectly stimula
economic growth by providing a rable foundation for businesses to operate and expand, leadingaased
production and trade.

Enhanced Productivity: Wethaintained infrastructure can increase productivity by reducing downtime and
transportation delays. This, in turn, can make regional industries more competitive and efficient.

Attracting Investment: Regions with modern and wedlintained infrastructure are often more attractive to
investors. Businesses are more likely to invest in regions with reliable transportation, utilities, ant
communication networks, as it reduces opergti risks and costs.

Quality of Life: Infrastructure repair can enhance the quality of life for residents by providing access to essenti
services such as clean water, sanitation, healthcare, and education. This can contribute to improved hur
development indicators and oa#irwell-being.

Resilience and Disaster Mitigation: Infrastructure repair can include upgrades to make infrastructure mo
resilient to natural disasters and climate change impacts. This can help protect communities and assets
reduce the longerm costs of recovery direconstruction.

Social Equity: Infrastructure repair can address disparities in access to essential services. It can ben
marginalized communities by providing them with equal access to transportation, utilities, and public facilities

However, itis important to note that there can be negative impacts as well, including:

1

Disruption During Construction: Repair projects can disrupt communities and businesses during th
construction phaségading to shorterm challenges.
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9 Costs and Budget Constraints: Laiggmale infrastructure repair projects can be costly, and they may strain
regional budgets or lead to increased taxes or debt.

1 Environmental Concerns: If not done carefully, infrastructure repair projects can have adverse environmen
impacts, such as habitat disruption or water pollution.

Recent significanstate, county, and locatdfrastructureprojects withinLincoln Countyinclude:

1 TheNevada Department of Transportatioompleted thdilling of agerelated cracking of the roadway
surface on approximately 125 miles of U.S. 93 and state routes 266, 267 and 375 inCincdin

1 The USDAprovidedLincoln County Fire District a $100,000 loan and $50,000 grant to replace two aged
fire trucks with a newer vehicle. This purchase increagater capacity, redudemaintenance costs, and
providedmutual aid to neighboring areas in Lincoln County.

1 The Department of the Interior awardée tCaselton Mine & Mill and Impacted Watersheds Restoration
project$1,700,000 tdocus on three washes the have been impacted by historic mining. Restoration will
ensure these washes are not only made whole but made resilient. This project is a partnership between
Bureau of Land Management, tidevada Department of Environmental Protectiand the Nature
Conservancy.

i The Bureau of Land Management has designated a 25@6%olar energy zomei t hi n Li ncol
Dry Lake Valley.Permitting and development of utilitycale solar energy projecise expected tbe
expeditedzone The Dry Lake Valley Norttsolar energy zones immediately adjacent to theeMada
Energy 500kV transmission |line and is very pr(
transmission lineln addition, the Southern Nevada Water Authority is proposing to construct a 238kV
transmission line adjacent to thelar energy zone

311  Agricultural Data

Agriculture forms asmallpart of both the economic and social fabrid.mfcoln County USDA National Agricultural
Statistics Service dafaom 2007, 2012, and 2017 (the latest available da#e)used to develaggn understanding of
theagriculturalfootprint within the countyas detailed in the following table:

Table 10: Lincoln County Regional Agricultural Data

Jurisdiction Year Number of Farms Farm Acreage Ms T VEDS ol
roducts Sold
2007 98 46,271 $15,339,000
Lincoln County 2012 185 - $23,215,000
2017 166 66,257 $21,980,000

Source: USDA Nationahgricultural Statistics Service

3.12 Potential Impacts of Climate Change

For hazards related to weather patterns, climate change may cause significant changes in patterns and event frequ
There is ascientific consensuthat climate change is occurring, and recent climate modeling results indicate that
extreme weather events may become more common. Rising average temperatures produce a more variable cli
system which may result in an increase in the frequency andtgefesomeextreme weather eveniscluding:

1 Longer and more intense heat waves
M Anincreased risk of wildfires
9 Higher wind speeds
1 Greater rainfall intensity, but less rainfall frequency
According to the United States Environment al Protec

1 The changing climate is likely iacrease the need for water but reduce the supply.
9 Higher temperatures increase rates of water evaporation from soils, plants, and surface waters.
1 Soils are likely to be drier, and periods without rain are likely to become longer, making droughts more sevel
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Additionally, the Nevada State Climate Initiative fact sheet provides specific details about how climate change w
continue to impact the state of Nevada. The following table details trends in climate change and provides a confide

level on those trergdcontinuing:

The continuing decline in snowpack could limit the supply of water for some purposes.
Drought conditions are likely to increase and persist.

Less water is likely to be available for ranches or farmers who irrigate crops.

Higher temperatures and drought are likely to increase the severity, frequency, and extent of wildfires.
Warmer weather can increase the production of gréewve ozone.
High air temperatures can cause heat stroke and dehydration.

Table 11: Potential Impacts of Climate Change forLincoln County

Event Historical Trends Projected Trends and Confidence Confidence
Temperatures are increasing. I
: Average temperatures will rise. Heat wave .
Heat Urban areas are warming faste . : : High
will increase in frequency and severity.
than rural areas.
Itds not clear how
o Precipitation has not increased | The average across recent models sugges
Precipitation A . A Low
decreased. slight increase in precipitation over centra
andnorthern Nevada.
Increasing evaporative deman Dro_ugh_t will increase in frequency and
. severity, in part due to higher temperature .
Drought due to higher temperatures ha . S . High
even if precipitation remains the same of
worsened droughts. . .
increaseslightly.
Snowpack decreased betweel There WI|| be a shift from snow to rain _durm _
Loss of Snow 1955 and 2016 the winter, and snow will melt earlier in the High
' winter and spring.
There were no historical trends Flopdlng will be more frequent owing to a _
Floods . shift from snow to rain and more intense High
flooding. : o e
storms, even if precipitation does not increg
_— Wildfire size and severity have| Warmer temperatures will increase wildfire .
Wildfire : . . High
been increasing. risk.
Source: Nevada Climate Initiative
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Section 4i Hazard Identification and Risk Assessment

4.1 Introduction

The goal ofthis hazard mitigation is to reduce the future impacts of hazards, inclddiaips andhjuries, property
damage anddisruption to local andountyeconomies, antb further reducehe amount of public and private funds
spent to assist recovery. To complete this goal, hazard mitigation demialongin this planhas beerbased on a
robust risk assessmenbmpleted tadentify natural, human caused, and technological hazards that represent a risk t
Lincoln County The following provide a definition of the risk assessment terms used during this assessment:

1 Hazard: An act or phenomenon that has the potentigktmluce harm or other undesirable consequences to a
person or thing.

1 Exposure: The people, property, systems, or functions that could be lost to a hazard. Generally, exposu
includes what lies in the area the hazard could affect.

1 Vulnerability : Vulnerability is susceptibility to physical injury, harm, damage, or economic lodepéinds
on an assetodés construction, contents, and econor

1 Risk: A function of hazard, vulnerability, and exposure. It refers to the likelihood of an event resulting in an
adverse condition that causes injury or damage.

In order to accomplish this assessment, all relevant natural, human ,candettchnologicahazards,potential
vulnerabilities, and exposures were identified. As potential hazards, vulnerabilities, and exposure are ideadified
Countycan continue to develop a strategy to identify and prioritize mitigation action to defend against these potent
risks.

4.2 Declared Federal Disasters

The Robert T. Stafford Disaster Relief and Emergency Assistance Act (42 U.S.C. 882882 provides for the
Federal support of State and local governments and their citizens when impacted by an overwhelming disaster.
Robert T. Stafford Disaster Rdliand Emergency Assistance Act, as amended, establishes the process for requesting
Presidential disaster declaration and definesyipe ofassistance available.

If it is apparent that a Presidential disaster declaration may be necessary to assist in the recovery of an impacted
Lincoln CountyandFEMA Region IXwill conduct a Preliminary Damage Assessment (PDA). This assesismeat]
to determine:

1 The extent of the event
1 The impact of the event on individuals and public facilities
1 The types of federal assistance that may be needed

Once the PDA is complete, and if a determination is made that the damages exceed StatitabidNevadeesources,
the Governor may submit througfEMA Region IXa declaration request to the President.

A major disaster declaration provides a wide range of federal assistance programs for individuals and pub
infrastructure, including funds for both emergency and permanent work. Not all programs, however, are activated
every disaster. The determiratiof which programs are authorized is based on the types of assistance specified in tt
Governoro6s request and the needs iF&EMAdisasteriagsistanceprogramg
may include:

I Individual Assistance
i Public Assistance
1 Hazard Mitigation

To recognize and encourage mitigation, FEMA considers the extent to which mitigation measures contributed to t
reduction of disaster damages. This could be especially significant in those disasters where, because of mitigation
estimated public assisteedamages fell below the per capita indicator.
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Historical events of significant magnitude or impact can result in a Presidential Disaster DeclarafidACraeiewed

the historical federal disaster declarations to assist in hazard identificihienfollowing table details Disaster

Declarations fot.incoln County

Table 12: Lincoln County Presidentially Declared Disasters

Designation | Declaration Date Incident Type Individual Assistance | Public Assistance
Severe WinteStorms,
DR-4708 NV 04/27/2023 Flooding, Landslides, and -
Mudslides
DR-4523 NV 04/04/2020 Covid-19 Pandemic - -
DR-1583NV 03/07/2005 Heavy Rains and Flooding $8,897,067 $3,950,493

Source: FEMA
-: Not reported

The President can declare an emergency fooaogsion or instance when the President determines federal assistanc
is needed EmergencyDeclarations supplement State and local or Indian tribal government efforts in providing
emergency services, such as the protection of lives, property, public health, and safety, or to lessen or avert the tt
of a catastrophe. The total amount of aasist provided for in a single emergency may not excgiD8,000 The
following types of assistance are available under an Emergency Declaration:

1 Public Assistance, Categories A (debris removal) and B (emergency protective measures)
9 Individual Assistancehe Individuals and Households Program

The MPC reviewed the historical federal disaster declarations to assist in hazard identifichtofollowing table
details Emergency Declarations fdncoln County

Table 13: Lincoln County Emergency Declarations

Designation Declaration Date Incident Type Public Assistance
EM-3443NV 03/13/2020 Covid-19 $834,941
EM-3243NV 9/13/2005 Hurricane Katrina Evacuation $1,110,010
EM-3204NV 02/23/2005 Nevada Snow $2,448,149
EM-3202NV 02/17/2005 Nevada Record and/or Near Record Sn $1,690,912

Source: FEMA

The Governor, or the Governor's Authorized Representative, may submit a request for a fire management assist:
declarationas requiredFEMA will approve declarations for fire management assistance wheddtaemined that a

fire or fire complex on public or private forest land or grassland threatens such destruction as would constitute a m:
disaster.

TheMPCreviewed the historical fire management declarations to assist in hazard identifRatearcindicatesthat
there have been riive management declarations tancoln Countyin the past 15 years

4.3 Identified Potential Hazards

One of thdirst stesin developing a hazard assessment is to identify the hazards that have a reasonable risk of occurri
Proper identification allows for appropriate and wednned action in order to mitigate the extent and cascading
impacts of an incident. Furthermonghile not all disaster contingencies can be planned for, applying-aazatds
approach to the mitigation process does yield greater awareness and better preparedness for unforeseen hazard inc
overall.

TheMPC met to discuss previously identified hazards and deliberate on any changes or additiomgtortalhazard
profile. A thorough and comprehensive revision of data for each hazard was completed as part of this plan upd
Additionally, this plan has worked, as per FEMA recommendations, to merge similar hazards together with the aim
both simplifying theusage of the plan and reducing duplication of effort.

The MPC confirmedthe followingnatural hazards that maypacttheLincoln County
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Table 14: Lincoln County Identified Natural Hazards

Hazard Included in 2016 HMP Notes
DamFailure Yes -
Drought Yes =
Earthquake Yes -
Extreme Heat No Addeddue to changing conditions
Flood Yes -
Strong Wind Yes
Wildfire Yes Renamed with greater focus on wildfires

Based on discussion with the MPC, a lack of identified risk or history, and geographibability, numerous FEMA
identified hazards such as coastal erosion and hurricane were not included in the scope of this plan. Additionally,
following natural hazards included in the State of Nevada HMP were not included for the enumerated reasons:

1

44

Avalanche: There have been no recorded damaging avalanchésdoln County. Additionally, the State of
Nevada 2018 HMP indicates thhincoln County doesnot have an avalanche risk. Due to the lack of
documented history, and unlikelihood of occurrence, the MPC opted to not allocate potential resources
funding to mitigate against this hazard in favor of prioritizing other hazards.

Expansive Soils:Information from the United States Geological Service (USGS) Swelling Clays Map of the
Conterminous United States indicates that the majorityirafoln County has soils with little or no clay, and
thus no swelling potentials such the MPC opted to not allocate potential resources or funding to mitigate
against this hazard in favor pfioritizing other hazards.

Land Subsidence: There have been no recorded incidences of subsidence evehiscain County.
Additionally, geologic maps indicate thaincoln County has no areas of Karst topography, a known
contributor to subsidence. Due to a lack of documented history and indicated risk, the MPC opted to not alloc:
potential resources or funding to mitigate against this hazard in favor of prioritizinghatteeds.

Landslide: There have been no recorded damaging landslide evdritein County. Additionally, the 2018
State of Nevada HMP indicates thatcoln County possesse® susceptibility for landslides.

Tornadoes: Data from the NCEI indicates that over they#ar period from 1992022 (full dataset years),
Lincoln County has recorddvo tornadoes rated at EFthe lowest rating for a tornadaipd one tornado rated

at EF1with no resulting damage, deaths, or injuries. Due to the lack of recorded impacts, and unlikelihood ¢
occurrence, the MPC opted to not allocate potential resources or funding to mitigate against this hazard in fa
of prioritizing other hazards.

Severe Winter Weather Data from the NCEI indicates thatom 1950throughpresent Lincoln County has
recorded onsevere winter weather event with no recorded damagdsaths or injuries. As such, tMPC

opted to not allocate potential resources or funding to mitigate against this hazard in favor of prioritizing othe
hazards.

Tsunami/Seiche:Due to the lack ofjeologic features that contribute to this hazie MPC opted to not
allocate potential resources or funding to mitigate against this hazard in favor of prioritizing other hazards.
Volcano: There have been no geologically recent recorded damaging volcanic eveimsoim County in
recent history. Additionally, the 2018 State of Nevada HMP indidate®In County has no risk to volcanoes.
Due to a lack of documented history and indicated risk, the MPC opted to not allocate potential resources
funding to mitigate against this hazard in favor of prioritizing other hazards.

Hazard Planning Significance

For the purposes of this plan, hazard planning significance refers to the relevance of the identified hazard to
jurisdictions of Lincoln Countywhen calculating risk and vulnerability. In order to help quantify the planning
significance for a hazard, data was reviewedvemlevels, federal (National Risk Index dat)dlocal (researched

plan data relevant to occurrence and vulnerability cowsaty and localevel). This allowed for a comparison between
data sets for each hazard type and allowed famamation at theountylevel. It is recognized that inconsistencies in
methodologies and data make it difficult to make a direct comparison across all data levels. However, as possil
collected data was translated into a unified model that accounted for any variabilitg andahethodologies.

The result of this assessment provides a larger scale snapshotlohbol Countyjurisdictionsview risk and allowed

for integration of hazard datato the HMP.
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For natural hazardsglata fromthis plan was vetted bthe Lincoln CountyEmergency Manager and participating
jurisdictions to ensure it matched local conditiokdditionally, Lincoln CountyutiizedF EMA 6 s Nat i onal
(NRI) which provides a method of understating highd locallevel jurisdictional vulnerabilityF EMA 6 s NRI1 d
and online tool was used to help determine local community risk for identified natural hazards in this HMP.

The risk equation behind the Risk Index includes three compoiiuscted Annual LosdEAL), social vulnerability
(previously discussedland @mmunity resilience (previously discussed)The dataset supportinBAL provides
estimates measured in 2022 U.S. dollars. The datasets supportsaridievulnerability and community resilience
componert have been standardized using a minirmeximum normalization approach prior to being incorporated
into theNRI risk calculation.

As part of the NRI, EAL represents the average economic loss in dollars resulting from a hazard each year. It quanti
loss for relevant consequence types, buildings, people, and agriculture. An EAL score and rating represen
community's relative levelf expected losses each year when compared to all other communities at the same level. E/
is calculated using an equation that includes exposure, annualized frequency, and historic loss ratio risk fact
Exposure is a factor that measures the buildaige, population, and agriculture value potentially exposed to a natural

hazard occurrence. Annualized frequency is a factor that measures the expected frequency or probability of a ha
occurrence per year. Historic loss ratio is a factor that measigreercentage of the exposed consequence type value

(building, population, or agriculture) expected to be lost due to an occurrence. EAL represents the average econo
loss in dollars resulting from natural hazards each year and is proportional tonaicom t y 6 s r i s k.

To calculate Risk Index values, thHRl generates a Community Risk Adjustment to séaM. values up or down,
depending on their community risk factpiscreasingwith social vulnerability and decreases witommunity
resilience.For a jurisdiction, dighersocial vulnerability resulsin a higher Risk Index value while higheammunity
resilience resudtin a lower Risk Index value.

Using these three components, Risk Index values are calculated fguesdiation (county and Census tracfjhe

calculatedRisk Index values form an absolute basis for measuring Risk withiiRheand they are used to generate
Risk Index percentiles and ratings across communities risk equation behind the NRI is as follows:
community risk factor that represents the

susceptibility of social groups to the adverse impacts

4
Community Risk Factor of natural hazards.
x is a scaling factor that incorporates Social

En
&

Figure 1: FEMA NRI

Expected Annual Loss Community Risk Factor
is a natural hazards component that represents the
average economic loss in dollars resulting from

Social Vulnerability
natural hazards each year.

is a consequence enhancing risk component and

Vulnerability and Community Resilience into the -—
National Risk Index L
Community Resilience
is a consequence reduction risk component and
. community risk factor that represents the ability of a
NRI Risk Index community to prepare for anticipated natural
— represents the potential for negative impacts hazards, adapt to changing conditions, and
resulting from natural hazards. withstand and recover rapidly from disruptions.
Source: FEMA
For both the Risk Index and EAL her e i s a qualitative rating that C
comparison to al/|l other communities at the same | ev

are relative, there are no specific numeric values thatrdene the rating.

The National Risk Index provides relative Risk Index percentiles and ratings based on data for Expected Annual L
due to natural hazards, Social Vulnerability, and Community Resilience. Separate percentiles and ratings are
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provided for each component: Expected Annual Loss, Social Vulnerability, and Community Resilience. For the Ri
Index and Expected Annual Loss, percentiles and ratings can be viewed as a composite score for all hazard
individually for each of the 18 kard types.

A community's score is represented by its percentile ranking among all other communities at the same level for Ri
Expected Annual Loss, Social Vulnerability and Community Resilience. For example, if a given Census tract's Ri
Index percentile for a haed type is 84.32 then its Risk Index value is greater than 84.32% of all US Census tracts
These scores are then assigned a qualitative rating that describes the community in comparison to all other commur
at the same | evel , or &nwgirryg Hfi rgdim o0f er yd et ewdnitne Ri sk
methodology known as-kneans clustering or natural breaks is applied to each value. This approach divides a
communities into five groups such that the communities within each groupsasimilar as possible (minimized
variance) while the groups are as different as possible (maximized variance). A cubed root transformation is appliec
both Risk and Expected Annual Loss values befengelns clustering. Without the transformation, thedaes are
heavily skewed by an extreme range of population and building value densities between urban and rural communit
By applying a cube root transformation, the National Risk Index controls for this characteristic and provides ratin
with greate differentiation and usefulness.

The following maps indicate the composite NRI and EALLfiocoln County

Map 17: Lincoln County FEMA NRI

Legend

Risk Index
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. Insufficient Data
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= Risk Index

Source: FEMA NRI
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To help understand the risk and vulnerability to the identified hazards in this HMFliente risk index and EAL
mapping from the FEMA NRI was run on a census tract level. As the NRI does not generate mapping for individu
jurisdictions, census tract analysis is the closest analogue available to understand individual jurisdiction conditions.

The following maps indicate the composite NRI and EALLfioicoln Countycensus tracts:

Map 19: Lincoln County Census TractFEMA NRI
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Map 20: Lincoln County Census TractFEMA NRI
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Source: FEMA NRI

The following table indicates the FEMA NRI for Lincoln Coumtyd Calientdor all identified natural hazardsd a
identified hazard specific rating for the hazards identified in this plan.

Table 15: Lincoln County Identified Hazard FEMA Risk Index by Jurisdiction

Jurisdiction
Hazard Lincoln County Caliente
All Hazards Relatively Low Very High
Dam Failure No Rating No Rating
Drought Relatively Moderate Relatively High
Earthquake RelativelyLow Relatively Moderate
Extreme Heat RelativelyLow Relatively Moderate
Flood Relatively Moderate Very High
Strong Wind Very Low Relatively Low
Wildfire RelativelyModerate RelativelyHigh

Source: FEMA NRI

The followingt ab | e, based on FEMA EAL analysi s, i ndi cates
for identified hazards.
Table 16: Lincoln County Identified Hazard FEMA Expected Annual Loss by Jurisdiction
Jurisdiction
Hazard Lincoln County Caliente
All Hazards Relatively Low Very High
Dam Failure No Rating No Rating
Drought Relatively Moderate Relatively High
Earthquake RelativelyLow Relatively Moderate
Extreme Heat RelativelyLow Relatively Moderate
Flood Relatively Moderate Very High
Strong Wind Very Low Relatively Low
Wildfire RelativelyModerate RelativelyHigh
Source: FEMA NRI
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In order to gain an understanding of vulnerahilihe following table details the estimated FEMA NRI valuation,
population, and agricultural by census tractifimcoln County:

Table 17: Lincoln County Identified Population and Valuation by Census Tract

Census Tract Population Building Valuation Agricultural Valuation
950100 2,402 $744949,082 $12842346
950200 2,047 $805192926 $12367,239

Source: FEMA NRI
Where appropriate, differences in vulnerability to identified hazards are noted in each individual hazard section.

45 Hazard Occurrence andAssessment Data
NOAAG6s NCEI Storm Events Database was used as the pi

eveidwws wteyar data sets from were used, where applica
sets were unavailable for a hazard, | ocal reporting
It is worth noting that damage estimates indicated
of the way the events are reported to the NCEI, oft
reporteng ahtewmti mes the NWS office does not have a
event. As such, the report -doofltleanr daentoauinlts fao rv edraymal goew
NCEI are not asrsaolcieameerdg ewnictyh oar fdeidseast er . I f the ev
was | ater determined to be a federal emergency or
county not included in the federal decl aration.

Data was also obtai ndHd, aVvidr suitdn i 2Z.ed 2Bl ,nga Hmrzaigr am

mo del |l osses. Model ling for hazards uses Hazus anal
annualized haausr dedwaritts . dalla was used in the anal y:
Feder al government facility databases.

4.6 Jurisdictional Critical Facilities , Assets, and Community Lifelines

Certain facilities and assesich as infrastructure and community lifelines, have a net positive value on the communit
as they contribute to the public good by facilitating the basic functions of society. These facilities maintain order, pub
health, education, and help the ecogdonction. Additionally, there are infrastructure and facilities integral to disaster
response and recovery operations. Conversely, some infrastructure and facilities are of extreme importance due fc
negative externalitecreated when they are impacted by a disaster. What fits these definitions will vary slightly from
community to community, but the definitions remain as a guideline for identifying critical facilities and infrastructure
Lincoln County and the City of Calienteaintaincritical facility details under separate cover for security purposes. For
this HMP, it is assumed that all critical facilities are at equal risk tepodmt hazard occurrence but may have varying
risk to point hazard occurrence (dam failarel flood). Data concerning critical facilities potentially impacted by these
point hazards, as available, is detailed under the respective hazard section.

Each hazard section provides a discussion on potentially vulnerable community lifelines. Community lifelines enak
the continuous operation of critical government and business functions and are essential to human health and safe
economic security, ahinclude safety, health, energy, communication, transportation, and water systems.

4.7 Hazard Profiles
Each identified hazard is profiled in the subsequent sections, with the level of detail varying based on availal
information. Sources of information are cited in the detailed hazard profiles below.

For hazards that have a higher chance of occurrence for specific jurisdictions thrdugbolnt County a discussion
is provided as to the differing levels of potential vulnerability. All other hazards have been determinedtoduayed
chance of occurrence for all participating jurisdictions.

The following hazards are presented in alphabetical gaddmot by planning significance, for ease of referdPlease
note that natural hazards are presented in orderfiletwved by human caused and technological hazards.
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4.8

48.1

A dam i s a barrier across fl owi mg

Dam Failure

Hazard Description

the flow, often creating a rese i mpo
asection called a spillway or we ough,
intermittent!| yDaoms commioml g u scloymn S ,
embankment (the most common) an Vi
as wel | as sizes. They al so ser) pu
benefits, including dr i rié&odacomfrolyvaadt |,
recreation.

done to prevent full failure, or the partial or complete collapse of the
itself. In each instance, an overwhelming amount of water, and potenjs
debris, is released. Dam failures are rare, but when they do occurathef
cause loss of life and immense damage to property, critical infrastruct
and the environment.

Possible reasons for dam failure include but are not limited to:

=4 =4 =4 a4 4 -8 -4 -8

Substandard construction materials/techniques

Spillway design error

Geological instability caused by changes to water levels during filling or poor surveying
Sliding of a mountain into the reservoir

Poor maintenance, especially of outlet pipes

Human, computer, or design error

Internal erosion, especially in earthen dams

Earthquakes

Terrorism

There are three classifications of dam failure, hydraulic, seepage, and structural. The following is an explanation of e
these failure classifications:

1

Hydraulic: This failure is a result of an uncontrolled flow of water over and around the dam structure as wel
as the erosive action on the dam and its foundation. The uncontrolled flow causing the failure is often classifi
as wave action, toe erosion, or gullyifitarthen dams are particularly susceptible to hydraulic failure because
earthen materials erode more quickly than other materials, such as concrete and steel. This type of fail
constitutes approximately 40% of all dam failures.

SeepageSeepage is the velocity of an amount of water controlled to prevent failure. This occurs when th
seepage occurs through the structure to its foundation, where it begins to erode within. This type of failu
accounts for approximately 4% of all dam fadlsr

9 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 fail
Structural failure occurs with approximately 30%dam failures.

48.2 Location & Extent

The Nevada Department of Natural Resources oversees all dam safety programs. These programs are responsib
developing and maintaining an inventory of dams, classifying dams, and ensuring the compliance of all regulated da
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Dams in the State of Nevada are ranked by Dam Hazard Classification, which is determined by the potential
infrastructure and property damage downstream if a dam failure were to occur. Current Dam Hazard Classificatic
are:

Table 18: Dam Hazard Potential Classification

Hazard L . L Number of Regional
: Class Definition Inspection Timeline ;
Potential Dams in Category

High C

Failure or misoperation will result in
probable loss of life.
Failure ormis-operation results in n
probable loss of life but can causg
Significant| B major economic loss, disruption of Five Years 0
lifeline facilities or impact the
public's health, safety, or welfare.

ThreeYears 5

Not inspecteddownstream
Failure or misoperation results in n¢ conditions are reassessed
Low A probable loss of humdife and low | determine ifconditions have 10
economic losses. changed tmecessitate
reclassification

SourceKDA-DWR

The U.S. Army Corps of Engineers National Inventory of Dams (NID) program indicates that th&Bedaras in
Lincoln County, of whichl0 are classified as low hazard. Additionally, the NID provides a condition assessment on
each dam. The definition of dam condition assessment are as follows:

9 Satisfactory: No existing or potential dam safety deficiencies are recognized. Acceptable performance i
expected under all loading conditions in accordance with state engineer's rules and regulations for dams
tolerable risk guidelines.

9 Fair: No existing dam safety deficiencies are recognized for normal loading conditions. Rare or extrem
hydrologic and/or seismic incidents may result in a dam safety deficiency. Risk may be in the range to tal
further action.

1 Poor: A dam safety deficiency is recognized for loading conditions, which may realistically occur. Remedial
action is necessary. A poor condition is used when uncertainties exist as to critical analysis parameters, wh
identify a potential dam safety deficen Further investigations and studies are necessary.

1 Unsatisfactory: A dam safety deficiency is recognized that requires immediate or emergency remedial actiol
for problem resolution.

As low hazard dams were determined by the MPC to be of minimal concern, the following table details informatic
concerning thdive identified high hazard dams within the county:

Table 19: Lincoln County Dams

Nearest e zeird Risk Condition Emergenc
NID Number SN Name Owner Potential ergency
Jurisdiction o Assessmen] Assessmen{ Action Plan
Classification
NV10001 Caliente P'”%gi”yon USACE High Low - Yes
Eagle Valle e
NV00116 Ursine gle va'ey Department High - Poor Yes
Reservoir Dam -
of Wildlife
NV10002 Caliente Mathews USACE High Moderate - Yes
Canyon Dam
NV00117 Panaca | CchoCamyon| Nevada High . Fair Yes
Dam Department|
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Table 19: Lincoln County Dams

Nearest Hazar_d Risk Condition Emergency
NID Number DO Name Owner Potential .
Jurisdiction . Assessmen|{ Assessmen{ Action Plan
Classification
of
Conservatiol
and Natural
Resources
Pine Canyon
NV10001S00] Caliente Dami Saddle | USACE High Low - Yes
Dike

-: Data not available

The following map, from the National Inventory of Dams, indicates the location of high hazard damd.initbin
County,

Map 21: Lincoln County High Hazard Dams

Pine Canyon Dam

Hazard Potential Classification: High
Emergency Action Plan: Yes

Owner Name: USACE - Los Angeles District
Primary Purpose: Flood Risk Reduction

Eagle Valley Reservoir Dam
Hazard Potential Classification: High
Emergency Action Plan: Yes
Owner Name: NEVADA DEPARTMENT OF WILDLIFE
Primary Purpose: Recreation

Mathews Canyon Dam

Hazard Potential Classification: High
Emergency Action Plan: Yes

Owner Name: USACE - Los Angeles District
Primary Purpose: Flood Risk Reduction

Echo Canyon Dam

Hazard Potential Classification: High
Emergency Action Plan: Yes

Owner Name: NEVADA DCNR PARKS
Primary Purpose: Recreation

Pine Canyon Dam - Saddle Dike 1

Hazard Potential Classification: High
Emergency Action Plan: Yes

Owner Name: USACE - Los Angeles District
Primary Purpose: Flood Risk Reduction

=2
=
o
»
o
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Source: National Inventory of Dams

483 PreviousOccurrences
Data from the National Performance of Dams Program at Stanford University indigatekn Countyhas hadho
reportedfailure dam incidentsesulting ina fatality.
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However,in March of 2023 LCOEMecommenddvoluntary evacuatiafor Dry Valley and Panaca duedgotential
breach of Echo DanbDuring this event, three of the fotock barriers in the emergency spillway washed out or were
damaged. Had thfeurth barrierfailed it could have led ta dam failure event and major downstream flooding.

4.8.4 Probability of Future Incidents

Despiteno historical occurrences of dam failure resulting in an uncontrolled release of the reservoir, there remains
significant concern due to the large number of high hazard iatine county The probability of dam failure events is

not easily measured, but may aligned with:

The probability of future flood events

Preventative measure taken by dam owners and operators, maintenance and repair
Frequent condition inspections

Proper operating procedures

=A =4 =4 =4

The Nevada Department of Natural Resourcesducts routine monitoring and inspection of dams within the state on
the previously identified schedule, with priority placed on those dams which pose the greatest potential threat. Howe
to fully determine the probability of a future event, a fuljjieeering inspection would need to be completed on each
dam, something beyond the scope of this plan.

Dams undergoing repair and/or reconstruction are required to be designed to pass at leaanthextt¥tance rainfall

event with one foot of freeboard. The most critical and hazardous dams are required to meet a spillway design stan
much higher thampassing the runoff from a I%nnualchance rainfall event. Although not all the dams have been
shown to withstand the 1%nnualchance rainfall event, most of the dams meet this standard due to original desigr
requirements or recent spillway upgrades.

485 Projected Changes in Hazard Location, Intensity, Frequency, anBuration

As indicated by the&Jni t ed St ate Environment al Protect iMemadai gen
Lincoln County is likely to see less available water for both storage and recreation. A warming clinciatisilie to
decreaséhe snowpack which has been steadily declining since 1880s Combined with the predicted decrease in
annual rainfall, it is likely that smaller amounts of water will be available for storage in lakes and reservoirs (ofte
behind dams). Additionallyhe changing climatand resultant higher temperatuigfkely to increas¢he rateof water

usage while concurrently increasiagaporabn from surface watersAs such, it is expected that the amount of water
stored behind dams in Lincoln County will potentially decrease, lessening the potential impact of tis hazard.

A potential outcome of changing climatelimcoln Countyis an increase in extreme precipitation evevtigch may

lead to more severe floods and a greater risk offddore. Additional projected greater periods of drought conditions
and high heat may result in ground cracking, a reduction of soil strength, erosion, and subsidence in eartiten darr
levees

The 2018 National Climate Assessment report indicates that much of the water infrastructure in the northeast por
of the United States, including dams, is nearing the end of its planned life expectancy. As indicated in the report:

1 A Agi n deteroratihg dams and levees also represent an increasing hazard when exposed to extreme ol
some cases, even moderate rainfall. Several recent heavy rainfall events have led to dam, levee, or crit
infrastructure failures, including the Oroville ergency spillway in California in 2017, Missouri River levees
in 2017, 50 dams in South Carolina in October 2015 and 25 more dams in the state in October 2016, and N
Orleans levees in 2005 and 2015. The national exposure to this risk has not yettbgen fals s e s s e d . ¢

At present there is no comprehensive assessment of the ettetesd vulnerability and risks to existing dams.
Additionally, there are no common design standards concerning the repair or modification of existing dams nor for t
designed and constructiof new dams operated in the face of changing climate risk.

Land use trends can significantly impact a community's vulnerability to dam failure. The way land is developed al
used in proximity to dams can influence the potential consequences of failure, affecting the safeityeafs and

2024 Lincoln CountyHazard Mitigation Plan 40



infrastructure Development irpotential dam failure inundation areagthout adequate consideration for flood risk
increases vulnerabilityncreased urbanization and population density near dams can intensify the consequences
failure. Higher population density means more people and assets are at risk, leading to greater potential for loss of
and property damagélowever, Lincoln County and the City of Caliente are both seeing a decrease in populatior
potentially lowering the vulnerability to a mhefailure event.

The location of critical infrastructure, such as hospitals, schools, and emergency services, in close proximity to dam:
levees can heighten vulnerability. Infrastructure assets may be at risk of damage or disruption, impacting t
community's ability torespond effectively to a failurédowever, Lincoln County and the City of Caliente are not
projecting any major infrastructure projects or growth in the number of structures, potentially lowering the vulnerabilit
to a dam failure event.

48.6 Vulnerability and Impact
Dams in the State of Nevaddth a High Hazardclassificationare required to have an Emergency Action Pham.
Emergency Action Plan (EARIelineates:

1 Incidents that can lead to emergency conditamdfailure
1 Downstream locationthat muldbe affected by failure event
9 Actions tobe taken taninimize property damage, infrastructlmss and loss of life

In general,he dam owner is responsible for developnammaintenancef the Emergency Action Plan

In order to understand the potential risk.incoln County efforts were made to review all available Emergency Action
Plans. As of this plan, ontye Eagle Valley Dam plan was available for review. The following maps indicate potential
dam failure inundation areas for the Eagle Valley Dam:

Map 22: Eagle Valley Dam Location Ma
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Map 23: Eagle Valley DamInundation Map
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Map 25: Eagle Valley Daminundation Map
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Data concerning vulnerability for thiaree federally operated high hazard dams witliicoln Countywas available
throughthe National Inventory of Damd he following table details known information concerning the condition and
risk assessment fohesefederally operated dams:

Table 20: Lincoln County Federally Operated Dam Condition and Risk Assessments

Dam Number Dam Name sk Maximum_ _M_aximum . Maxim_um_
Assessment| People at Risk| Buildings at Risk | Economic Risk
NV10001 Pine CanyorDam Low 1,561 608 $110,538,866
NV10001S001 | Pine Canyon DairSaddle Dike 1 Low 1,439 565 $68,994,334
NV10002 Mathews Canyon Dam Moderate 1,937 760 $67,334,565

Source:National Inventory of Dams

A dam failure event can have devastating and sdahgling impacts on both people and communities. The severity of
these impacts depends on the volume of wateased anthe location of the dam in relation to communities, enay
include:

1 Loss ofLife: The sudden release of a large volume of water can result in flooding downstream, leading t
drowning and casualties. The loss of life can be particularly high if a dam failure occurs in highly populate
areas or when people are unable to evacudia@

1 Long Term Displacement: People living downstream may be forced to evacuate their homes leading
displacement and requiring loitgrm shelter assistance.

1 Economic Consequences: Both property damage and the disruption of transportation and utilities could aff
local economies.

1 Psychological Trauma: Survivors of dam failure events may experience psychological trauma, including pos
traumatic stress disorder, anxiety, and depression. Witnessing the loss of lives and property amhave
lasting emotional effects on individuals and communities.

The environmental impact of daon leveefailures depends on the circumstances of the failure. After a failure occurs,
the resulting flooding and moving debris can affect wildlife and natural habitats. The spread of pollution and hazardc
materials can have negative impacts on the environmeatygtems and natural habitats may be destroyed, causing
the migration or death of local wildlif®epending on the timing and location of the failure, it can result in rapid changes
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in water temperature downstream. This can be harmful to tempesatsitive aquatic species and ecosyst&am
failures can disrupt natural ecological processes, such as nutrient cycling, sediment transport, and flow regimes. Tl
disruptions can have cascading effects on ecosystems.

Any jurisdictional facility within an identified inundation zonef a dam failurewill be immediately impacted
potentially causing a cessation of all operatianthat locationThe extent of the impact dependsmultiple factors
concerning the extent of the failuad may include:

9 Structural Damage: Facilities located downstream could sustain severe structural dépwdyeatercan
inundate buildings, causing structural failures, collapsing walls, and damaging foundations. This can rend
facilities inoperable or unsafe for use.

1 Equipment Damage: Critical facilities often house valuable and sensitive equipment that can be severe
damaged or destroyed by floodwaters and debris carried by the flood. This can include electrical systen
machinery, data centers, and communicationpsgent.

9 Disruption of Operations: The flooding caused by a dam failure can disrupt the normal operations of critic:
facilities, including hospitals, emergency response centers, power plants, and water treatment plants. T
disruption can have cascading effeatspaiblic services and infrastructure.

1 LongTerm Recovery: The recovery process could be lengthy and resource intensive. It may involve rebuildir
damaged infrastructure, restoring functionality, and implementing measures to prevent future vulnerabilities.

Government and emergency operations mairimeediately impactedespecially if any major or critical facilities are
within the inundation area of failur&he extent of the impact dependsnoultiple factors concerning the extent of the
failure,and may include:

1 Emergency Response and Manageméuntisdictional response agencieay be called upon to respond to a
failure event. They must coordinate rescue operations, evacuations, and disaster response efforts to mitigate
immediate risks to human life and property.

1 Public Health and Safetyurisdictionalpublic healthagenciesvould provide support for public health needs
during and after a dam failure, including responding to injuries, managing emergency shelters, and address
potential health risks from contaminants or waterborne diseases.

9 Financial Impact: A dam failure event can strain state budgets due to the costs associated with emerge!
response, infrastructure repair, environmental cleanup, anddomgecovery effortd.ocalgovernments may
need to allocate additional funds to address these needs.

Potentially Vulnerable Community Lifelines

A dam of levee failurean impact various community lifelinesritical systems and services that communities rely on
for their functioning.As an overview, e May 2023 FEMA Benefi€ost Analysis Sustainment and Enhancements
Standard Economic Value Methodology Repidicates the following loss values for community lifelines:

Table 21: Economic Impacts of Loss ofServicePer Capita Per Day (in 2022 dollars)

Category Loss

Loss of Electrical Service $199

Loss of Wastewater Services $66

Loss of Water Services $138

Loss of Communications/Information Technology Services $141

Source:May 2023 FEMA BenefiCost Analysis Sustainment and Enhancements Standard Economic Value Methodology Report

The failure of a dam or levee can have significant and-wadging impacts on transportation infrastructure, affecting
roads, bridges, railways, and other critical components of transportation sydtemeser, it is important to note that,

as of this plan, neither the StateN#vada or Lincoln Countyhave delineated community lifelines and their associated
values in dam failure inundation zones. As such, the following discussion does not allow for a determination
specifically vulnerable community &fines Potential impacts may include
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1 Flooding and Erosion: Dam failures can lead to rapid and extensive flooding, causing erosion of roadways a
bridge foundations. This can result in the collapse or significant damage to roads and bridges, disrupti
transportation routes.

1 Extended Downtime: The repair of transportation infrastructure, especially majoaraiiatidges, can take a
significant amount of time. During this period, transportation networks may be partially or entirely unavailable

The cost to conduct maintenance on a road can vary significantly depending on the types of work required. Howe\
the average estimate for repairs on a per mile basis in 2019 was $14,750 per mile. The cost to replace a road can
significantly based oseveral factors, including the type of road, local labor and material costs, the complexity of the
project, and the specific requirements of the replacement. As a rough estimate, road construction costs can range
$1,000,000 to $10,000,000 per mile.

Bridges crossing rivers can pose significant concerns during flooding events due to the increased risk of structt
failure. Floodwatercaused by a dam failuman exert powerful hydraulic forces on bridge structures, with the flow of
water, debris, and floating objects impacting the bridge's substructure and foundation. Scouring, the removal of soi
sediment around bridge foundations can increase during@édhent increasing the risk of failure. Floodwater can also
cause the deformation and misaligent of bridge components. As water levels rise and fall, the structural elements
may undergo stress and strain, potentially leading totemg damage and misalignment. The followiagledetails

all bridges within Lincoln County

Table 22 Lincoln County Bridges

: Bridge Average
EleEfE Dl SEE Condition | Daily Traffic
SR 319/Panaca &adover Meadow Valley Wash Meets minimum tolerable limity Good 1,600
SR 319/Panaca &adover dry wash Good/Fair Good 600
Seaman BRadover Cherry Ceek Good/Fair Good 50
SR 319 Panaca éadover flood control channel Good/Fair Good 600
US 93 over Comet Ceek Good/Fair Good 1,400
Youth Center Driveover Clover Creek Good/Fair Good 83
US 93 over Meadow Valley Wash Good/Fair Good 600
US 93 over Meadow Valley Wash Good/Fair Good 1,400
Rose Valley Radover Meadow Valley Wash Good/Fair Good 50
US 93 over Meadow Valley Wash Good/Fair Fair 1,400
US 93 over Antelope Canyon Wash Good/Fair Fair 1,400
Ursine Roadver Eagle Valley Creek Good/Fair Fair 132
UPRRover R 317 RainbowCanyonRoad Good/Fair No report 100
UPRRover R 317 Good/Fair No report 220
UPRRover R 317 Rainbow @nyonRoad Good/Fair No report 100
UPRRover R 317 RainbowCanyonRoad Good/Fair No report 220
UPRRover R 317 RainbowCanyonRoad Good/Fair No report 100

SourceData Central

The following map, with aetailed map for the City of Caliente, indicates the locations of these bridges:

2024 Lincoln CountyHazard Mitigation Plan 45



Map 26: Lincoln County Bridges
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Of particular concern are structurally deficient bridges, which may be at increased risk of failure during ddcevent.
bridges within Lincoln County or the City of Caliente have been identified as being structurally deficient.

The failure of a dam can have significant impacts on power utilities, affecting both the generation and distribution
electrical power. Here are some potential consequences:

1 Power Line Disruption: Dam or levee failures can cause flooding and erosion, potentially damaging power line
and transmission towers. This can result in the disruption of electricity transmission from power generatic
facilities to distribution networks.

1 Substation Impact: Substation Flooding: Flooding from a dam or levee failure can impact electrical substatior
which play a crucial role in transforming and distributing electricity. Substation failures can lead to widesprea
power outages.

9 Grid Instability: The sudden loss of a significant power source can lead to voltage and frequency fluctuation
This instability can affect the overall reliability of the power grid.

1 Emergency Shutdowns: In the event of a dam or levee failure, power utilities may need to implement emerger
shutdowns of affected power plants and electrical infrastructure to prevent further damage and ensure the sa
of personnel.

Lincoln Coutyhas the following ectrical utility providers:
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Map 27: Lincoln County Electrical Cooperatives
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No electrical generation facilitieasere identified in Lincoln CountyHowever,one major transmission line does cross
the county, as illustrated in the following map:
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Map 28: Electrical Generating Stations andTransmission Lines
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Data concerning the construction costglettricalgenerating plastfrom the U.S. Energy Information Administration
indicateshe following averageer kW cost, by generating plant type, for new construction:

Chart 5: Average Construction Cost ofElectrical Generating Plants
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SourceU.S. Energy Information Administration
The cost to replace electrical lines can vary widely based on several factors, including the type of electrical lines,

distance of the replacement, local labor and material costs, the complexity of the project, and any specific requirem
or challengs involved. Additionally, costs can be significantly different for residential, commercial, or industrial
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projects. Additionally, urban and rural locations may have varying cost factors. As a rough estimate, the cost to repl
electrical lines can range from a few thousand dollars to several thousand dollars per mile.

Lincoln Countyis served by thé&rover C. Dils Medical Center in Calient@hich has 20 inpatient beda/hile this
facility may see a rapid increase in dam failure injuries during an event, it is considered unlikely that this increase v
impact or overload capacity except in the case of a catastrophic failure. In the event of a catastrophic failure, patie
will need to bearansported to adjacent regions to receive treatment.

Consequence Analysis

This consequence analysis lists the potential impacts of a hazard on various elements of community and s
infrastructure. The impact of each hazard is evaluated in terms of disruption of operations, recovery challenges,
overall wellbeing to alLincoln Countyresidents and first responder personnel. The consequence analysis supplemen
the hazard profile by analyzing specific impacts.

Table 23: Dam Failure Consequence Analysis
Subject Potential Impacts
Heavy floodingcan caus@ower loss, property damage, injury, and deattdthe
Impact on the Public displacement gbpopulations Standing water can also pose a public health risk du
the reproduction of disease vectors such as mosquitos.
Heavy flooding may cause inaccessibility of roadways for first responders as w
Impact on Responders damage of materials and resources. First responders will also have to facilitg
evacuation measures to move people from the flooded are
Local jurisdictions maintain continuity plans which carelbpacedas necessary base
Continuity of Operations|  onthe situation. Flooding caused by dam failure may create power outages, df
damage, and road closures.
Delivery of services may be disrupted due to flolainaged bridges and roadways
Transit systems may face closures due to public safety concerns. The ability to
Delivery of Services food, drinking water, and services will heavily disruptedFlooding may also
interrupt communicationandtransportation due to power failure and accessibilit
challenges.
Flooding from failures impact roads and bridges, businesses, hospitals, and g
critical entities Water and sewer systems nmagobe damagedlomes and business
may be completely destroyed if situated close to the failure point.
Flooding and moving debrisanaffect natural areas and wildlife, spreading polluti
Impact on Environment and hazardous materials. Ecosystems and natural habitats may be complet
destroyed, causing migration or death of wildlife.
There is discal impact on the government after a failure due to disruption of tral
Economic Conditions | and commerce routes and employeeds
are utilized impacting the ability to access resourcesteny.
Public Confidence in Direct, immediate, and effective actions must be taken in order to maintain pu
Governance confidence. Response activities must include all levels of government.

Property, Facilities, and
Infrastructure
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49  Drought

49.1 Hazard Description
Drought is defined as an abnormally dry period lasting months {3
years when an area has a deficiency of water and precipitation irgs
surface and or underground water supply. It is, however, a norni ! o AN
seasonal, and recurrent feature of climate that ogcwigually all | R R N
climate zones typically in late spring through early fall. The *af T s
duration of drought varies widely. There are cases when drou .f“ '-;_- : -
develops relatively quickly and lasts a very short period of tim ¢;:: A
exacerbated by extreme heat and/or wind,thack are other cases ™ e o P
when drought spans multiple years, or even decades. T. =

hydrological imbalance can be grouped into the following-non

exclusive categories:

Agricultural: When the amount of moisture in the soil no longer meets the needs of previously grown crops
Hydrological: When surface and subsurface water levels are significantly below their normal levels
Meteorological: When there is a significant departure from the normal levels of precipitation
SocicEconomic: When the water deficiency begins to significantly affect the population

= =4 =4 =4

When below average, little or no rain falls, soil can dry out, and plants can die. If unusually dry weather persists a
water supply problemdevelop,the period is defined as a drought. Human activity such asfamreing, excessive
irrigation, deforestation, and poor erosion contro
before the effects of below average precipitation atidsoof water are observed. Depending upon the region, droughts
can happen more quickly, and be noticedrer, or have their effects naturally mitigated. The more humid and wet an
area is, the faster the effects will be realized. A naturally dry region, which typically relies more on subsurface wat
will take more time to actualize its effects.

Periods of drought can have significant environmental, agricultural, health, economic, and social consequences.
effects vary depending upon vulnerability and regional characteristics. Droughts can also reduce water quality throt
a decreased abilityof natural rivers and streams to dilute pollutants and increase contamination. The most commc
effects are diminished crop yield, increased erosion, dust storms, ecosystem damage, reduced electricity productior
to reduced flow through hydroelectric danshortage of water for industrial production, and increased risk of wildland
fires.

49.2 Location and Extent

All of Lincoln County including the City of Calientds susceptible to drought conditiondowever, the specific
susceptibility to drought depends on various factors, including climate patterns, land use practices, and we
management strategies.

Droughts are regularly monitored by multiple federal agencies using a number of different iBdiees. the best
indicators of historic drought periods is provided by the U.S. Drought MoiiiterU.S. Drought Monitor provides a
summary of drought conditions across theiteld States, includingincoln County Often described as a blend of art
and science, the map is updated weekly by combining a variety dbased drought indices and indicators, along with
local expert input, into a single composit@ught indicator.The following table details the U.S. Drought Monitor
categories

Table 24: U.S. Drought Monitor Categories

Rating Described Condition
None No drought conditions
DO Abnormally Dry
D1 Moderate Drought
D2 Severe Drought
D3 Extreme Drought
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Table 24: U.S. Drought Monitor Categories
Rating Described Condition

D4 Exceptional Drought
Source: U.S. Drought Monitor

Precipitation data is collected by the NWfoughout the State dfevada Additional rainfall data is also collected by

the NWS through citizen weather rainfall sites. The following chart indicates annual precipitation averaipesiior
from 1895 to 2020:

Chart 6: Lincoln County Observed Annual Precipitation
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Current drought conditions, which change weekly basey be found on the U.S. Drought Monitor website.

49.3 Previous Occurrences
Comprehensive data on droughts, drought impacts, and drought forecasting is extremely limited and often inaccur

Due to the complexity of drought monitoring and the large areas droughts impact, agencies have difficulty quantifyi
and standardizing dught data.

One of the best indicators of historic drought periods is provided by the U.S. Drought Monitor, which lists weekl
drought conditions for thieincoln County.Historical data was gathered from the U.S. Drought Monitor weekly reports
for the10-year period between 205nd 203 (with the years @14 and 203 being full dataset yeaxsThis data was

compiled and aggregated to provide a yearly estimate of the percentageabhi County in each Drought Monitor
category.

Table 25: Percentage Area in U.S. Drought Monitor Category

Year None DO-D4 D1-D4 D2-D4 D3-D4 D4

2023 38.9%0 61.1% 40.%% 19.3% 6.1% 0.0%
2022 0.0% 100.0% 100.C% 99.3% 68.%0 18.26
2021 0. 100.C% 100.C% 99.9% 90.%0 71.6%
2020 25.%% 74.5% 46.7% 43.6% 36.4% 16.1%
2019 58.20 41.8% 23.8% 0.6% 0.0% 0.0%
2018 0.0% 100.0% 81.%% 0.0% 0.0% 0.0%
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Table 25: Percentage Area in U.S. Drought Monitor Category

Year None D0-D4 D1-D4 D2-D4 D3-D4 D4
2017 79.1% 20.9% 1.1% 0.0% 0.0% 0.0%
2016 26.2%0 73.8% 16.7% 0.8% 0.0% 0.0%
2015 0.0 100.C% 100.0%0 23.20 0.4% 0.0%
2014 0.0 100.C% 100.C% 68.90 5.6% 0.0%

Source: U.S. Drought Monitor

As a result of drought conditionsincoln Countycan potentially expethe following impacts for each of the identified
drought monitor categorigbat have impacted the county over the last 10 years

Table 26: Lin coln County Drought Impacts

Category Historically Observed Impacts
DO Low soil moisture
Fire danger increase
D1 Livestock need supplemental feed and water
Consideratiorof drought and water restrictions
Dust storms occur
D2 Wildfire occurrence increase
Well water decreases
D3 Fire danger is extreme
D4 Federal landsnayclose for fire precautions

This hazard is regional in nature, and occurreficeshe City of Calienteare not unique fronkincoln County as a
whole.

49.4 Probability of Future Events

Historically, drought has affectddncoln Countyon a reoccurring basis. In reviewing historical data from the U.S.
Drought Monitor weekly reports fasincoln Countyfrom 20L4through 203 a weekly average can be created indicating
the percentage time in each Drought Monitor category. This average can be used to extrapolate the potential likelih
of future drought conditions.

Table 27: Estimated Weekly Probability of Lincoln County Being in U.S. Drought Monitor Category
None DO0-D4 D1-D4 D2-D4 D3-D4 D4

22.8% 77.2% 61.1% 35.6% 20.8% 10.6%
Data: U.S. Drought Monitor

Lincoln Countycan experience rapid droughts, with a sudden onset of intense dry periods following a period of norm
precipitation. While these conditions may last only a few months, they can result in agricultural losses, water suppl
shortages, and low stream amger volume.

Whil e predicting drought provides many <challenges,
provides the Drought Early Warning System to improve drought early warning capacity. The system is a network
regional and national partners thatrghaformation and coordinate actions to help communities in the region cope with
drought. Developing and implementing the system allNesgada, and Lincoln Countg quickly respond to emerging
drought conditions Through developing regional systems, ttgomal Integrated Drought Information System is
building the foundation for a nationwide system to improve drought forecasting.

495 Projected Changes in Hazard Location, Intensity, Frequency, and Duratio

According to the National Institutes of Health National Center for Biotechnology Information publizitbal
DroughtTrends andrutureProjectionsiiDrought is one of the most difficult natural hazards to quantify and is divided
into categories (meteorological, agricultural, ecological and hydrological), which makes assessing recent changes
future scenarios extremely difficudt. However, usi ng | tuturg draught conditioastrede e s t
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determined through a combination of climate modeling, historical data analysis, and scientific asse$#isents.
modelling takesnto account factors such as temperature, precipitation, soil moisture, and other relevant variables.

Current modelling fromhie NOAA State Climate Summary 2022 fdevadasuggests thaprojections of annual
precipitation for Nevada are uncertabut warmer temperatures are likely to decrease the amount of water in the
mountain snowpack and increasater demandAdditionally, higher temperatures will also increase the evaporation
rate, which will reduce streamflow and soil moistuke.suchthe intensity of future droughts is likely to increase.

The following map indicates the expected annual decrease in precipitation for Lincoln County

Map 29: Lincoln Change in Annual Precipitation
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49.6 Vulnerability and Impact

Droughts are rarely a direct cause of death, though the associated heat, dust, and stress can all contribute to incr
mortality. However,drought can severely challenge a public water supplier through depletion of the raw water suppl
and greatly increased customer water demand. Even if the raw water supply remains adequate, problems due to lin
treatment capacity or limited distributi@ystem capacity may be encountered. Water supply planning is the key to
minimizing the effects of drought on thepgulation. Public water suppliers should continue to work to identify
vulnerabilities and develop infrastructure, conservation plans, and partnerships to reduce the likelihood of running «
of water during a drought.

At greaterrisk may bethe vulnerable populations, including the especially young, the elderly, and those below the
poverty level.Hazard occurrencesan exacerbate existing vulnerabilities and create new challeMgéserable
populations may havpre-existing health conditions that make them more susceptible teré¢lated illnesses and
dehydration, both of which can be exacerbated during drouggitsons ofixed incomes anevith limited resources

may face difficulties in adapting their homeswithstand hazard conditions oray lack financial resources to cope
with the increased costs of food, water, and end@gtails concerning potentially vulnerable populations may be found
in Section 3.4.

In general, critical facilities and infrastructure are not directly vulnerable to losses as a result of drought. Hownever, the
is a potential that operations could be impacted by power failures caused by either increased utility demand or dame
power ddivery infrastructure. In addition, drinking water infrastructure may be specifically vulnerable to the impacts
of drought Any decrease in groundwater supplies would stress this infrastructure and may cause shortages or ration

Drought conditions can cause significagricultural impactsin addition to obvious losses in yields in both crop and

livestock production, drought is associated with increases in insect infestations, plant disease, and wind erosi
Droughts also bring increased problems with insects and disease to foresthiaadrewth. The incidence of wildfires
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increases substantially during extended droughts, which in turn places both human and wildlife populations at higl
levels of risk.Mappingfrom theUnited State®epartment of Agriculturgvas reviewed to determinetal agricultural
losses by county, due tdroughtconditionsfrom 1989 to 2021Mapping data indicated no recorded losses.

Although environmental losses are difficult to quantify, increasing public awareness and concern for environmen
guality has forced public officials to focus greater attention and resources on these effects. Environmental losses are
result of damageo plant and animal species, wildlife habitat, and air and water quality, wildfires, degradation of
landscape quality, loss of biodiversity, and soil erosion. Some of the effects atteghand conditions quickly return

to normal following the end ohe drought. Other environmental effects linger for some time or may even become
permanent. Wildlife habitat, for example, may be degraded through the loss of wetlands, lakes, and vegetati
However, many species will eventually recover from it if it ie@porary aberration. However, the degradation of
landscape quality, with increased soil erosion, may lead to a more permanent loss of biological productivity of t
landscape.

Governmentabperationsand facilitieswill likely experience minimal impacts from drought conditions, unless there
are substantial power, communications, or water outages. However, reduced water availability would likely have
immediate impact ofirefighting efforts in urban and suburban areas as fire suppression equipment requires
minimum level of water pressure to activate.

Potentially Vulnerable Community Lifelines

Water utilities are particularly vulnerable to drought conditions due to the direct impact on water availability and suppl
The May 2023 FEMA Benefi€ost Analysis Sustainment and Enhancements Standard Economic Value Methodolog
Reportindicates the following loss values for community lifelines:

Table 28: Economic Impacts of Loss ofServicePer Capita Per Day (in 2022 dollars)

Category Loss
Loss of Wastewater Services $66
Loss of Water Services $138

Source:May 2023 FEMA BenefiCostAnalysis Sustainment and Enhancements Standard Economic Value Methodology Report
Water utilities can be affected by drought through:

1 Reduced Water Availability: The reduction in water availability directly impacts the amount of water that wate|
utilities can draw from local sources.

1 Lower Reservoir Levels: Lower reservoir levels can affect the ability to meet water demand during periods ¢
high usage.

1 Declining Groundwater Levels: Lower groundwater levels make it more challenging for utilities to extract
water.

1 Water Quality Challenges: Lower water levels can lead to higher concentrations of contaminants, minerals, a
sediments in the available water sources, requiring more extensive and costly treatment processes.

1 Increased Treatment Costs: Treating water from depleted or-tpvedity sources during drought conditions
may require additional treatment steps, technologies, or chemicals, leading to increased operational costs
water utilities.

1 Competition for Water Resources: During droughts, there is increased competition for limited water resourc
among various users, including agriculture, industry, and households. Water utilities may face challenges
securing sufficient water supplies ahthis heightened competition.

1 Impact on Water Infrastructure: Reduced water flow in rivers and streams can expose water infrastructure, st
as pipelines, to the risk of corrosion.

1 Water Use Restrictions: To conserve water during droughts, authorities may implement water use restrictio
and conservation measures. These restrictions can impact water utilities' revenue and their ability to m
customer demand.
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The following have been identified as water and wastewater utility providers in Lincoln County:

Lincoln County Water District
Alamo Sewer and Water

City of Calientei Public Utilities
Panaca Farmstead Association
Pioche Public Utilities

= =4 =4 -8 A

Using data fronthe 2021Lincoln County Water District Resource Plan, the follogitable indicates the number of
private and public water wells within the county:

Table 29: Lincoln County Wells

Well Type Number
Public 140
Private 497

SourcelLincoln County Water District Water Resource Plan, 2021

Drought can severely challenge a public water supplier through depletion of the raw water supply and greatly increa
customer water demand. Even if the raw water supply remains adequate, problems due to limited treatment capaci
limited distribution gstem capacity may be encountered. Water supply planning is the key to minimizing the effects c
drought on the population. Public water suppliers should continue to work to identify vulnerabilities and develo
infrastructure, conservation plans, and panships to reduce the likelihood of running out of water during a drought.

Communities and citizens served by private wells rather than water supply districts may be at higher risk to drou
conditions, and may see the following impacts:

1 Lowering of Water Table: Drought conditions can lead to a lowering of the water table, which is the level &
which groundwater is located. Private wells that rely on groundwater may experience reduced yields or,
extreme cases, may run dry.

1 Decreased Well Recharge: Drought reduces the amount of precipitation, leading to decreased recharge
groundwater. Private wells depend on a sustainable recharge rate to maintain a consistent and reliable w
supply.

1 Increased Competing Demands: During a drought, increased water demand for agricultural irrigation, municig
water supply, and other uses can create competition for the available groundwater. Private wells may fe
challenges due to this increased demand.

1 Water Quality Concerns: Lower groundwater levels during droughts can lead to changes in water qualit
Concentrations of minerals, contaminants, and pollutants may increase, affecting the suitability of water f
drinking and other uses.

Should it be required to drill a private well deeper to accommodate for drought conditions impacting the level of tt
water table, on average, the cost to drill a private water well in the United States can range from $15 to $45 per fc
However, it's imprtant to note that this is a general estimate, and actual costs can vary based on geological &
hydrogeological conditions and well depth.

Consequence Analysis

This consequence analysis lists the potential impacts of a hazard on various elements of community and s
infrastructure. The impact of each hazard is evaluated in terms of disruption of operations, recovery challenges,
overall wellbeing to alLincoln Countyresidents and first responder personnel. The consequence analysis supplemen
the hazard profile by analyzing specific impacts.
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Table 30: Drought Consequence Analysis

Subject

Potential Impacts

Impact on the Public

If the droughtcoincides with warmer months, vulnerable populations may face
increased risk of dehydration, death, hedated illness, heat stroke. Lower quantiti
of water may also increase the likelihood of contamination due to higher
concentrations of bacteriBuring droughts, dry soils and wildfires increase the
number of airborne particles, such as pollen and spwdiieh can worsen chronic
respiratory illnesses.

Impact on Responderg

Reduced water availability would likely complicate firefighting efforts in urban a
suburban areas where wildfifighting tactics such as chemical retardants and
controlled bunsare less suitable. Some fire suppression equipment requires

minimum level of water pressure to activdfehe drought coincides with warm
months, first responders may face increased risk ofrieésed injuries or death.

Continuity of Operation

Local jurisdictiongmaintain continuity plans which can be enacted as necessary
on the situation. While the expecta
ability to implement their continui
power, communic#&ins, or water outages. Critical kfaving activities and fire
suppression will be directly impacted by these outages.

Delivery of Services

Droughts may impact the delivery of goods and services if there are shortages
materials.

Property, Facilities, anc
Infrastructure

Drought conditions may threaten levels or quality of municipal public water supj
or impact small communitieendbr private potable water wells.

Impact on Environment

The potential of droughtelated impacts could have significant impacts on supplie}

animal feed, livestock, meat and dairy products, and processed grain praddais

crop productionDrought conditions may also increase the potential for fires. Dro

is also associated with insect infestations, plant disease, wind erosion of soil,
decrease in levels of water produced by natural aquifers.

Economic Conditions

The economic impacts from a drought could be significant. Droughts have the pq
to drain state, and loce¢sources, which will have a significant fiscal impact on tf
local government.

Public Confidence in
Governance

Droughts can adversely affect the public, first responders, infrastructure, agricu

economy, and overall operations. Direct, effective, and timely response by all le

government is required for publialyinc
recognizing and mitigating economic impacts of the drought.

FEMA NRI

Using the FEMA NRI, and consisting of three input components (expected annual loss, social vulnerability, ar

community resilience), the following map was created indicating the potential tighctdn Countyfrom drought:
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Map 30: Lincoln County FEMA NRI Drought Risk
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As part of the NRI, EAlrepresents the average economic loss in dollars resulting from natural hazards eant year
i s proporti onal Thedollaavingnmmndicates theyEAE fordriougtk foncoln County

Map 31: Lincoln County FEMA NRI Drought EAL

Drought EAL
@ very High
@ Rrelatively High

. Relatively
Moderate

. Relatively Low

D Very Low

D No Expected
Annual Losses

Lincoln|

. Not Applicable
. Insufficient Data

Source: FEMA NRI
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To help understand the risk and vulnerability to drought conditions of participating jurisdictions mapping from th
FEMA NRI was run on a census tract level. As the NRI does not generate mapping for individual jurisdictions, cens
tract analysis is the @atest analogue available to understand individual jurisdiction conditions.

Map 32 FEMA NRI Jurisdictional Drought Risk
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The following map indicates the EAL for drought fmarticipating jurisdictions (as indicated by census tract) within
Lincoln County:

Map 33: FEMA NRI Jurisdictional Drought EAL
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The following table indicates the FEMA NRI and EAL analysis for each participating Lincon County jurisdiction for
drought:

Table 31: Lincoln County Region HFEMA NRI and EAL for Drought

Jurisdiction Risk Index EAL
Lincoln County Relatively Moderate Relatively Moderate
Caliente RelativelyHigh RelativelyHigh

Source: FEMA NRI
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4.10.1 Hazard Description
An earthquake is the result of a sudden release of energy in

Earthquake

Earthos crust that creates s e L o W IR RERS o

the rupturing of geological fault® fault is a fracture or zone of
fractures between two blocks of rock. Faults allow the blocks §
move relative to each other, which, when rapidly occurring, cau
an earthquak&Vhen stresses in the crust exceed the strength of 8§

surrounding rock, a rupture or break may occur fault plane. TI

point of origin of an earthquake is knows the hypocenter, which

may be deep beneath the surface. The point at the surface dire = = #

above the hypocenter is known as the epicentre. Seismic waves

radiate out from the hypocenter causing the ground to shake. These waves can travel long distance, but in genere
strongest near the epicenter.

Earthquakes tend to occur along faults, which can be divided into three categories:

T

T

T

4.10.2

Normal Fault: Resulting from pulling or tension with the overlying block moving down the dip of the fault
plane

Thrust (Reverse) Fault: Resulting from squeezing or compression, with the overlying block moving up the di
of the fault plane

Strike-Slip (Lateral) Fault: Resulting from either type of stress, with the blocks moving horizontally past one
another

Location and Extent

Lincoln Countyis located within the North American tectonic plaemajor tectonic plate that covers a significant
portion of North Americalincoln Countyis situated neagslate boundaries, where tectonic activity is nm@nounced.
The following map from the USGS, indicates the earthquake hazard potential for Lincoln County:

Map 34: Lincoln County Earthquake Hazard Designation

Highest hazard
A

Lowest hazard

Source: USGS

The following map, fromthe Nevada Bureau of Mines and Geologgtails regional seismic belts and major historic
earthquakes:

2024 Lincoln CountyHazard Mitigation Plan 60



Map 35: Regional Major Earthquakes and SeismiBelts
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Magnitude MR

Two scales are used when referring to earthquake activity. Estimating the total force of an earthquake is the Ricl
scale, and the observed damage from an earthquake is the Modified Mercalli Intensity Scale. Additionally, both P
Ground Acceleration (%) and Velocity (cm/s) can be used to measure and quantify force and movement. Peak Groul
Acceleration (PGA) is a measure of the maximum acceleration experienced by a point on the Earth's surface during
earthquake. It quantifies the intensity of growhdking at a specific location and is a crucial parameter for assessing
seismic hazard. PGA is typically measured in units of gravity (g), where 1 g is approximately equal to the accelerati
due to Earth's gravity (about 9.81 meters per second squaBti2ofeet per second squared). So, if the PGA at a
location is 0.2 g, it means the ground acceleration during the earthquake was 20% of the acceleration due to gra
PGA can vary significantly from one location to another during the same earthquakeFaetors that influence PGA
include the earthquake's magnitude, depth, distance from the epicenter, and local geological conditions.

The following table equates the above referenced earthquake scales.

Table 32: Earthquake Magnitude Scale Comparison

Mercalli Scale Verbal Richter Scale | Acceleration | Velocity Witness Observations
Intensity Description | Magnitude (%Q) (cm/s)
I Instrumental 1lto?2 0.17% <0.1 None
Il Feeble 2t0 3 1.40% 1.1 Noticed only by sensitive peopl
m Slight 3to 4 1.40% 11 Resembles V|brat|o_ns caused [
heavy traffic
Felt by peoplevalking, rocking
0,
v b 4 3.90% 3.4 of freestanding objects
Vv Rather Strong 4t05 9.20% 8.1 Sleepers awakened; bells ring
Trees sway, some damage froi
0,
VI Strong 5t0 6 18.00% 16 falling objects
Vi Very Strong 6 34.00% 31 General alarm, cracking of wall
Vil Destructive | 6t07 65.00% zp | CESS IR el S ek
to building
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Table 32: Earthquake Magnitude Scale Comparison

Mercalli Scale Verbal Richter Scale | Acceleration | Velocity Witness Observations
Intensity Description Magnitude (%9) (cm/s)
IX RUiNoUs 7 124.00% 116 Ground crack, houses begin tq
collapse, pipes break
Ground badly cracked, many
X Disastrous 7t08 >124.0% >116 buildings destroyed. Some
landslides
Very Few buildings remain standing
X Disastrous 8 >124.0% >116 bridgesdestroyed.
Total destruction; objects throw
XII Catastrophic| 8 or greater >124.0% >116 in air, shaking and distortion of
ground

Earthquakes can occur anywhere in Lincoln County inclutfiagCity of Caliente

4.10.3 Previous Occurrences

Since records have been kepiticoln County has experiencet earthquakegreater than 5.0n theRichter Scale
within the county bordergiowever, the State of Nevada has had numerousgeatiths greater that 6dd the Richer
Scale, with ground movement felt within Lincoln County, including

Table 33: Lincoln County Major Earthquakes, 1872- 2022

Event Date Location Richter Scale Magnitude | Approximate Distance from Lincoln County
05/152020 Tonopah 6.5 170 miles
02/21/2008 Elko (Wells) 6.0 275miles
12/16/1954 | Fairview Peak 7.1 300 miles
08/24/1954 Fallon 6.8 300 miles
07/06/1954 Fallon 6.1 300 miles
01/30/1934 Mina 6.2 200miles

Source:University of Nevada, Reno and Nevada Bureau of Mines and Geology

This hazard is regional and widespread in nature, and occurrentles €ity of Caliente are noique fromLincoln
County as a whole.

4.10.4 Probability of Future Events

Predicting the occurrence of earthquakes is tremendously challenging due to the large number of factors involv

However, mapping from the USGS can help detail future earthquake probdiigtjollowing map, from the USGS,
illustrates potential earthquakeobabilityfor Lincoln County
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Map 36. Chance of Slight (or Greater)Damaging Earthquake Shaking in 100 Years
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Additionally, the University of Reno and the Nevada Bureau of Mines and Geology indicate the following percentac
risk of experiencing an earthquake for selantoln County jurisdictions:

Table 34: FEMA HAZUS Probability of Earthquake

Community | Richter Scale 5.0| Richter Scale 55 | Richter Scale6.0 | Richter Scale 6.5| Richter Scale 7.0
Alamo 70-80 ~50 20-25 6-8 <5
Caliente 50-60 ~35 10-15 4 <5
Pioche 30-40 ~20 6-10 2-3 <.5

Source:University of Nevada, Reno and Nevada Bureau of Mines and Geology

The probability ofafuture occurrencef this hazards not unique to antp either the City of Caliente or LincolroGnty
as a whole.

4.10.5 Projected Changes in Location, Intensity, Frequency, and Duratio
Due to the very longerm nature of geological process, including earthquakeseibmis hazardor Lincoln County
is notto change during the life dfiis plan.

4.10.6 Vulnerability and Impact

Although earthquakes occur infrequenthlincoln County a large magnitude quake could cause significant impacts.
In a larger magnitude earthquake, ground movement can lead to building and infrastructure collapse. Additional
concurrent hazards caused by earthquakes may include fire, hazardous matesellegidalides, tsunamis (if in an
offshore environment), and dam failure. As a result, and related to the impacts of building and infrastructure damse
and collapse, deaths and injuries are likely.

Structures irLincoln Countymay be particularly vulnerable to the effect of a moderate to large earthquake as seismi
design criteria are not required for either new building construction or old building renovation. Of particular concern
are unreinforced masonry buildings. An unferced masonry building is constructed of brick or masonry with no steel
reinforcing bars. Because these buildings were not built using modern building codes, they are much more likely
experience damage or collapse duramgearthquakeCurrently, no surveys exist as to the extent of these buildings
within Lincoln County or the state as a whole.
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Critical facilities are at potential risk to earthquakes, especially those that store or transport handle hazardous mater
Unauthorized releases from these facilities may cause health impacts, environmental damage, or force road or
closuresinfrastructure is also at high risk to earthquakes, as extensive ground movement can either compress or rup
the infrastructure (pipelines, underground utilities) or cause a collapse (above ground utilities, bridges). Roads and o
transportation infrstructure damaged during an earthquake would initially be unusable until inspected for structurs
integrity.

Recent earthquakes worldwide depict a pattern of steadily increasing damage and losses that are due to signifi
growth in earthquakerone urban areas and vulnerability of older building stock, including buildings constructed within
the past 20 yearsn 12017 FEMA released theadusEstimated Annualized Earthquake Losses for the United States
that reportedecent earthquakes show a pattern of steadily increasing damages and losses due to:

1 Significant growth in earthquakgone urban areas
9 Vulnerability of the older building stock

Data in the report details the Annualized Earthquake Loss measures, the annualized earthquake losses in any s
year. The following maps detailknnualized Earthquake Losalues forLincoln County

Map 37: Lincoln County Annualized Earthquake Losses

== e

%——J N
[ =
§ L
| & .- d
§ 5 |
\Q: e | e
ol - B |
S Il
0 250 500 M:IﬂQA
P Annualized Earthquake
Loss (AEL), in $ Millions
over 1,000 [
Hawaii 500 - 1,000 [
100 - 500 |
& S U.S. Virgin Tslands [us. Virgin Islands. %100
/ G St. Thomas, St. John ‘St. Croix 10 - 50
% 5-10
) 1-5
=2 05-1
0 500 1,000 Mies 0 150 300 Miles 0 10 20 Miles o 10 20 Miles. "
L L ] L ] | ] Under 0.5

Source: FEMA Hazus

Using available HAZUS data, the following potentiatses from a worgstase scenario 2,58far 6.7 Magnitude
earthquake. However, these assumed vulnerabilities should be viewed as theoretical due to the tremendous numtk
variables involved in a potential earthquake event.

Table 35: Lincoln County Probabilistic 6.7 Magnitude Earthquake Damages
County Total Earthquake Losses Displaced Households

Lincoln County(including Caliente) <$500,000 0
SourceFEMA Hazus

All City and county facilities and assets are vulnerabkatthquakes. Howevehd risk tdocal and countpperations
facilities, and assefsom earthquakes can vary significantly depending on the location and the level of seismic activity
Potential risks to operationfacilities, and assetsom earthquakes include:
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Structural Damage: Earthquakes can cause significant structural damage to government buildings, includi
state capitol buildings, offices, and infrastructure such as bridges and roads. The extent of damage depend
the earthquake's magnitude, depth, prkimity to populated areas.

Injury and Loss of Life: Earthquakes can result in injuries and loss of life among government employee:
particularly if buildings are not constructed to withstand seismic forces or if there are insufficient emergenc
evacuation plans and procedures ircpla

Disruption of Government Operations: Earthquakes can disrupt the normal functioning of governmer
operations. Damaged buildings may need to be evacuated or temporarily closed for repairs, which can aff
the delivery of services.

Communication Disruptions: Seismic activity can damage communication infrastructure, including telephon
lines and data networks. This can hinder the ability to communicate internally and with the public during an
after anearthquake.

Power Outages: Earthquakes can lead to power outages by damaging electrical infrastructure such as substa
and power lines. Government buildings may lose power, affecting critical operations and services.

Loss of Records and Data: Earthquakes can result in the loss of important records and data stored in governr
buildings. This can have legal and operational implications.

Emergency Response: Government agencies may need to activate emergency response plans, deploy
responders, and coordinate relief efforts in the aftermath of a significant earthquake.

Budgetary Impact: The costs associated with repairing and retrofitting government buildings and infrastructu
after an earthquake can be substantial and may strain state budgets.

Potentially Vulnerable Community Lifelines

Earthquakes can impact various community lifelines, critical systems and services that communities rely on for th
functioning. Vulnerabilities arise due to the stress that an earthquake placfasinucture, resources, and operational
processes. As an overview, the May 2023 FEMA Bei@dt Analysis Sustainment and Enhancements Standard
Economic Value Methodology Report indicates the following loss values for community lifelines:

Table 36: Economic Impacts of Loss of Service Per Capita Per Day (in 2022 dollars)

Category Loss

Loss of Electrical Service $199

Loss of Wastewater Services $66

Loss of Water Services $138

Loss of Communications/Information Technology Services $141

Source:May 2023 FEMA Benefi#Cost Analysis Sustainment and Enhancements Standard Economic Value Methodology Report

Earthquakegsan have various impacts on emergency response efforts, affecting the ability of emergency services
effectively manage and address the consequences of the storm. Some potential impacts include:

T

Increased Call Volumezarthquakeevents typically result in a surge in emergency calls, overwhelming call
centers and emergency hotlines. This can lead to delays in response times and increased stress on emer
services.

Infrastructure DamageEarthquakesan causduildings, trees and power lines to fall, leading tauilding
closuresand road blockages and posingultiple safety hazards. Infrastructure damage may slow down
emergency response and increase the complexity of rescue operations.

Search and Rescue Challengearthquakegan generatiarge amounts oflebris, making search and rescue
operations more challengingnpactedareasmay hide hazards beneath the surface, detatis fieldscan
complicate helicopter or drone operations.

EvacuationsEathquakesnay necessitate evacuations, requiring emergency responders to manage shelters
displaced individuals. Providing adequate shelter, food, and medical care becomes a priority.
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1 Resource Allocatio: Emergency response agencies must strategically allocate resources to address the m
urgent needs during and after @arthquakeThis includes deploying personnel, equipment, and supplies to the
most affected areas.

The following detail the location of fire and law enforcement stations throughout Lincoln Courith may be
impacted by an earthquake event

Map 38: Lincoln County Fire Stations
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Map 39: Lincoln County Law Enforcement Locations
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Earthquakes can have significant impacts on roads, leading to various issues and chadehgeskes can cause the
following impacts:

1 Damage to Roads and Highways: Earthquakes can cause cracking, buckling, and even complete collaps
roads and highways, making them impassable. This can disrupt the flow of traffic and hinder rescue al
recovery efforts.

9 Bridge Failures: Bridges are particularly vulnerable to seismic activity due to their structural complexity.
Earthquakes can cause bridge piers to shift or collapse, decks to crack, or even entire spans to fail, seve
critical transportation routes.

1 Railway Disruptions: Earthquakes can damage railway tracks, bridges, tunnels, and signaling systems, lead
to disruptions in train services. This not only affects passenger travel but also impacts the transportation
goods and materials.

The cost to conduct maintenance on a road can vary significantly depending on the types of work required. Howe\
the average estimate for repairs on a per mile basis in 2019 was $14,750 per mile. The cost to replace a road can
significantly based oseveral factors, including the type of road, local labor and material costs, the complexity of the
project, and the specific requirements of the replacement. As a rough estimate, road construction costs can range
$1,000,000 to $10,000,000 per mile.

Earthquakes can impact electrical utilities in various ways, potentially leading to disruptions in service. These impa
include:
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1 Damage to Power Plants: Seismic activity can damage power plants, particularly older facilities that may n
be designed to withstand strong earthquakes. Damage to generators, turbines, cooling systems, and other cr
components can lead to the shutdavi power generation facilities, reducing the supply of electricity.

1 Transmission Line Failures: Earthquakes can cause transmission towers to collapse, conductors to break,
insulators to fail, disrupting the flow of electricity from power plants to substations and distribution networks
This can lead to widespread poveeitages over large geographic areas.

1 Substation Damage: Substations, which serve as hubs for electricity distribution and voltage regulation, c
suffer damage to transformers, switchgear, and other equipment during earthquakes. This can disrupt
distribution of electricity to homes, bussses, and other consumers.

1 Damage to Distribution Networks: Earthquakes can damage distribution poles, transformers, and power lin
causing localized power outages in affected areas. Fallen power lines can also pose safety hazards and inci
the risk of electrical fires.

1 Secondary Effects: Power outages resulting from earthquakes can have cascading efféital @ervices
such as water supply, transportation, healthcare, and emergency response, further exacerbating the impa
the disaster on affected populations.

Mapping detailing théocation of electrical generation plants and higipacity transmissiomay be foundn Maps27
and 3B, on pages 47 and 48

The cost to replace electrical lines can vary widely based on several factors, including the type of electrical lines,
distance of the replacement, local labor and material costs, the complexity of the project, and any specific requireme
or challengs involved. Additionally, costs can be significantly different for residential, commercial, or industrial
projects. Additionally, urban and rural locations may have varying cost factors. As a rough estimate, the cost to repl
electrical lines can rangeom a few thousand dollars to several thousand dollars per Dala concerning the
construction costs of electrical generating plants may be fou@tart 5 on pagés.

Lincoln Countyis served by th&rover C. Dils Medical Center in Calientghich has 20 inpatient bed3epending on
the severity of the earthquakihjs facility may see a rapid increaseiimjuries during an eventin the event of a
catastrophieathquakepatients will need to be transported to adjacent regions to receive treatment.

All jurisdictional citizens and structures are vulnerableddhquakevents. Using FEMA NRI census tract data, along
with U.S. Census data, the following table represents the population and building valuation for each participatil
jurisdiction:

Table 37: Lincoln County Identified Population and Valuation by Jurisdiction

Jurisdiction Population Building Valuation
Lincoln County 5,177 $1,550,142,008
Caliente 974 $805,192,926

Source: FEMA NRI and U.S. Census Bureau

At greater risk may be the vulnerable populations of each participating jurisdiction, including the especially young, tl
elderly, and those below the poverty level. Hazard occurrences can exacerbate existing vulnerabilities and create
challenges. Vulerable populations may have geisting health conditions thaan be exacerbated kack of medical

care Limited mobility or access to medical care can also increase their vulnerability. Persons on fixed incomes and w
limited resources may face difficultiesémaciating and finding temporary shelter

The following table details potentially vulnerable populations by participating jurisdictions:
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Table 38: Lincoln County Potential at Risk Population Data

Population 5 . Speak a Language | Estimated People
anpd Under Populatzlcc))r;c()) e Otﬁer Than E?]gligh in Poverty i
Jurisdiction (2020) (202 (2020) (2020)
Lincoln County 5.9% 24.8% 6.0% 13.9%
Caliente 5.1% 25.9% 5.6% 11.4%

Source: United States Census Bureau 2020

Consequence Analysis

This consequence analysis lists the potential impacts of a hazard on various elements of community and s
infrastructure. The impact of each hazard is evaluated in terms of disruption of operations, recovery challenges,
overall wellbeing to alLincoln Countyresidents and first responder personnel. The consequence analysis supplemen

the hazard profile by analyzing specific impacts.

Table 39: Earthquake Consequence Analysis

Subject

Potential Impacts

Impact on the Public

Earthquakes may cause injury or death to peipte vehicle accidents, falling object
or structual failure. There may be a large number of people seeking treatment
traumatic injuries. Ground shaking may result in broken service lines or pipelin

triggering the release of hazardous materials or waste materials.

Impact on Responders

The extent of the damage infrastructure such as roads and bridges and
communications an greatly i mpact first res
victims. Equipment, facilities, or other assets may be damagecstnidtfirst
respondersd capacity to respo

Continuity of Operations

Local jurisdictiongmaintain continuity plans which can be enacted as necessary K

on the situationEarthquakes could potentially impact critical infrastructure resultin

power outages, access to roadways or public transportation, damage to facilitie
infrastructure, including alternate locations.

Delivery of Services

Delivery of services may be impacted by dangerous transportation conditions, ca
food, water, and resource systems to be delayed or halted. Waterway infrastructy
be damaged or malfunction, stopping barge and ship traffic.

Property, Facilities, and
Infrastructure

Unreinforced masonry structures are inherently vulnerable to seismic forces. All g
facilities andtransportation corridors and pipelines canrbpacted Ground shaking
can lead to the collapse of buildings and bridges, and disrupt gas, lifelines, electr
phone service.

Impact on Environment

Earthquakes have the potential to trigger secondary hazards such as fire, flash fl
hazardous materials release, slope failure, dam failures, and tsusiapogentially
devastating to the environmeihese secondary hazain completely wipe out
habitats and environments, cause significant injury to animals or livestock, o
contaminate certain components of the environment.

Economic Conditions

Earthquakes pose a fiscal impact on the localcanthitygovernments, even if some ¢
those costs can be recouped through federal grant reimbursements. Local, coun
state resources may be drainedésponse and recovery efforfdditionally, a severe
earthquake would affect the ability of businesses to maintain operations. If the p
sector is not able to festablish operations this would also impact the state econo

Public Confidence in
Governance

Governmental response, on all levetgjuires direct actions that must be immediate
effective to maintain public confidence. If the state takes a long time to begin rec
operations, or for the public to see recover operations, this will have a negative i

on the publkicastbenkciadaererds go
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FEMA NRI

Using the FEMA NRI, and consisting of three input components (expected annual loss, social vulnerability, at
community resilience), the following map was created indicating the potential risk to participatialm Countyfrom
earthquakes

Map 40: Lincoln County FEMA NRI Earthquake Risk
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As part of the NRI, EALrepresents the average economic loss in dollars resulting from natural hazards eacH year
i s proporti onal Thedollavingnamndicates they AL fearthgaakesor Lincoln County

Map 41 Lincoln County FEMA NRI Earthquake EAL
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To help understand the risk and vulnerabilityetothquakeonditions of participating jurisdictions mapping from the
FEMA NRI was run on a census tract level. As the NRI does not generate mapping for individual jurisdictions, cens
tract analysis is the closest analogue available to understand individuatjimsdonditions.

Map 42 FEMA NRI Jurisdictional Earthquake Risk
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As part of the NRI, EAlrepresents the average economic loss in dollars resulting from natural hazards eaot year
is proportional tThe falowingomam indidatesytdesEALr fogartkquakefor participating
jurisdictions (as indicated by census tract) within Lincoln County:

Map 43: FEMA NRI Jurisdictional Earth quake EAL
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The following table indicates the FEMA NRI and EAL analysis for each participating Lincon County jurisdiction for
earthquake

Table 40: Lincoln County FEMA NRI and EAL for Earthquake by County
Jurisdiction Risk Index EAL
Lincoln County RelativelyLow RelativelyLow
Caliente RelativelyModerate RelativelyModerate

Source: FEMA NRI
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4,11 Extreme Heat

4.11.1 Hazard Description

Extreme heat events occur when climate conditions prod
temperatures well outside of the predicted norm. These extre
can have severe impacts on human health and mortality, nat
ecosystems, agriculture, and other economic sectors.

The Center for Disease Control identifies the following six grou
as being especially vulnerable to extreme temperatures:

Older Adults (aged 65)

Infants and Children

Individuals with Chronic Conditions
Low-income Individuals

Athletes

Outdoor workers

4.11.2 Location & Extent

The temperatures dfincoln County are largely influenced by its locatiortlie large, arid region that covers much of

the western United Statdsncoln County has a desert climate, characterized by hot, arid summers and cool, dry winter:
Summers irLincoln County are extremely hot, with temperatures regularly reaching well over 100°F (38°C) during the
day. The following table, from the Nevada St&iématologist indicateshe average number of dager year with a
temperature ovetO0°F

= =4 =4 =4 - A

Table 41: Lincoln County Average Number of Days perYear with Temperature Above 100°F

Community Average number of days
Elgin 29.81
Caliente 13.84
Pioche 1.49
Pahranagat 28.36

Source:Nevada State Climatologist

Winters are cooler, butill relatively mild compared to other parts of the United States, with daytime temperatures
often hovering around 560°F (1315°C).

All of Lincoln County is at risk to extreme heat, defined as:
1 Extreme heat is defined as temperatures that hoveedi@es or more above the average high temperature for
the region and last for several weeks. Ambient air temperature is one component of heat conditions, w
relative humidity being the other. Humid or muggy conditions, which add to the discomforgtof hi

temperatures, occur when an area of high atmospheric pressure traps moisture laden air near the ground.

The followingcharts from NOAA, indicates the average temperature for Lin€bunty
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Chart 7: Lincoln County Average Temperature
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Chart 8: Lincoln County Maximum Temperature
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Data from NOAA indicates thatincoln County experienced a record high temperaturel8fA (48.9°C) onjuly 13,
1936

Extreme heat can occur anywherd.incoln County, includinghe City of Caliente

4.11.3 Previous Occurrences

The following table presents NCEHlentified extreme heat temperature events and the resulting damage tataislim
County from 2003 to 2022, with the years 2003 and 2022 being full dataset years, for the region. Data was reviev
regionally as the extreme heat events covered large areas.

Table 42: Lincoln County NCEI Excessive Heat Events, 20032022
Event Type Number of Events Property Damage Deaths Injuries

Excessive Heat 13 $0 0 0
Source: NOAA NCEI

It is worth noting that damage estimates indicated by the NCEI are often artificially low. This underreporting is a rest
of the way the events are reported to the NCEI, often by the local and/or NWS office. When reporting an eve
oftentimes the NWS offie does not have access to the actual damage assessment resulting from that event. As s
the report often details a very low amount or zgotlar amount for damages. Additionally, deaths and injuries may be
underreported as they may be a result ofrcaoent event, such as a person driving unsafely during heavy rain and
passing away.
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The following chart details the annual number of hot days (maximum tempera@B&-adr higher) forthe State of
Nevadafrom 1960 to 2020. Data indicates thaice 2000, the number of very hot days has been well above average,
and the highest number occurred during the 2015 to 2020 period

Chart 9: Number of Days with Maximum Temperature of95° F or Higher
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This hazard is regional and widespread in nature, and occurrenths foity of Caliente of Lincoln Counigre not
unique.
4.11.4 Probability of Future Events

Predicting the probability of extreme temperature occurrences is tremendously challenging due to the large numbe
factors involvedAvailable data suggests that both the average high temperatures and the record high temperature
likely increase over the coming years as indicated by the following map:

Map 44: Lincoln County Temperature Difference from Average
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Source: NOAA

According toNOAA NCEI data, he dserved annualumber of warm nights (minimum temperature of 70°F or higher)

for Nevada from 1950 to 2020 has been above average since 2000, and the highest number occurred during the 2C
2020 periodindicating likely continued increase.
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Data from the NCEI indicates thiaincoln County can expect on a yearly basis, relevant to extreme heat events.

Table 43: Lincoln County Extreme Temperature Probability Summary

Data Days
Number of Days with NCEI Reported Excessive Heat E{E9%502023) 13
Average Events per Year <1

Source: NCEI
The probability othe futureoccurrence of this hazard is not unique to any participating jurisdiction.

4115 Projected Changes in Location, Intensity, Frequency, and Duratio

When discussing extreme temperatures, climate change should be considered as it may markedly change future e\
Recent climate modeling results indicate that extreme temperature events may become more corimaoinfor
County, especially heafTemperatures in Nevada have risen almost 2.4°F since the beginning of therQtly,and

over the last 26 years the annual number of very hot days has been above aberagghesb-year averageccurrel

during the 20162020 period, partly because of very high annual values in 2017, 2018, and 2020. In addition to a gene
daytime warming, Nevada has experienced an above average number of warm nights since 2000.

Rising average temperatures produce a more variable climate system which may result in an increase in the frequ
and severity of somextreme weather everitgluding longer and hotter heat wavAslditionally, rising temperatures

can harm air quality and amplify existing threats to human health. Warmer weather can increase the production
groundlevel ozone, a pollutant that causes lung and heart problems. Heat stress is expected to indisase as c
change brings hotter summer temperatures and more humidity. Certain people are especially vulnerable, incluc
children, the elderly, the sick, and those living below the poverty line.

The following chart indicates the projected temperature chandéefeadautilizing two global climate models. One
model utilizes information in which greenhouse gas emissions continue to increase (higher emissions), with the ot
model utilizing information in which greenhouse gas emissions increase at a slower rate (lasgonsim
Temperaturegdetailed by the orange line, have rige# F since the beginning of the early 1900s. Based on both the
higher emission and lower emission models, continusaning is projected throughout this century.

Chart 10: Lincoln Observed and Projected Temperature Change Based on Greenhouse Gas Emissions

SourceNOAA NCEI State Climate Summary 2022 fdevada

The Nevada State Climate Initiative fact sheet provides specific details about how climate change has already and
continue to impact the state of Nevada. It highlights historical trends and future projections for some major clime
variables and howhey may affect public health, water resources, the environment, hospitality, and agriculture. Th
following table details how climate change will most likely impact the citizehsabln County in relation to extreme
heat:
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