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SECTIONDNEINTRODUCTION

Hazard Mitigation Planning

Hazard mitigation planning is a process in whi
hazards are identified and profiled; people and faciliti
at-risk are identified and assessed for threats a
potential vulnerabilities; and strategies and mitigatig
measures are identified. Hazard mitigation planni
increases the ability of communities and othe
governmental entities to effectively function in the fac
of natural disasters. The goal of the pess is to reduce
risk and vulnerability, in order to lessen impacts on IS P elRe A g vl RV ELelys

the economy, and infrastructe. Gl ya adadtAiysR | OG)

eliminate the longterm risk to human life
Severe weather and hazardous events are occur YR LINRLISNI 2 FNRY

more frequently in our daily lives. Pursuing mitigatic
strategies reduces risk and is socially and economically
responsible to prevent lonterm risks from natural and humacaused hazard events.

Natural hazards, such as severe winter weather, avalanche, severe wind, landslides, floods, lightning, and
wildfires are part of the world around us. These hazard events can occur as a part of normal operation or
because of human error. All jurisdictionarficipating in this planning process are vulnerable to a wide
range of natural hazards that threaten the safety of residents and have the potential to damage or destroy
both public and private property, cause environmental degradation, or disrupt the émmmomy and

overall quality of life.

This plan is an update to the Upper Loup Natrual Resources District (NRD) Hazard Mitigation Plan (HMP)
approved in 2019. The plan update was developed in compliance with the requiremets of the Disaster
Mitigation Act of 2000 (DMA 2000). By preparing thsnp the Upper Loup NRD has demonstrated a
commitment to reducing risks from hazards and to help decision makers establish mitigation activities
and resources.

Hazard Mitigation Assistance

On June 1, 2009, FEMA initiated the Hazard Mitigation Assistance (HMA) program integration, which
aligned certain policies and timelines of the various mitigation programs. These HMA programs present a
critical opportunity to minimize the risk to individisaand property from hazards while simultaneously
reducing the reliance on federal disaster funds.

Each HMA program was authorized by separate legislative actions, and as such, each program differs
slightly in scope and intent.

1 HMGP: To qualify for poslisaster mitigation funds, local jurisdictions must adopt a mitigation
plan that is approved by FEMA. HMGP provides funds to states, territories, Indian tribal
governments, local governments, and eligible private-poofits following a presidential disaster
declaration. The DMA 2000 authorizes up to seven percent of HMGP funds available to a state
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SECTIONDNE INTRODUCTION

after a disaster to be used for the development or update of state, tribal, and local mitigation
plans.

1 FMA: This program provides grant funds to implement projects such as acquisition or elevation of
flood-prone homes. Jurisdictions must be participating communities in the National Flood
Insurance Program (NFIP) to qualify for this grant. The goal of RMfeduce or eliminate claims
under the NFIP.

1 BRIC: This program replaced the-Pisaster Mitigation Program beginning in 2020 and provides
funds on an annual allocation basis to local jurisdictions for implementing programs and projects
to improve resiliency and local capacity before disaster events

1 PDM: The PDM grant program makes federal funds available to state, local, tribal, and territorial
governments to implement measures designed to reduce the risk to individuals and property from
future natural hazards. The Consolidated Appropriations A20@B authorizes funding for 100
projects with total funds of $233.043,782 in 2023.

1 FMAG: Section 404 of the Stafford Act allows FEMA to provide HMGP grants to any area that
received a Fire Management Assistance Grant declaration even if no major Presidential
declaration was made. FMAG aids communities in implementingtemng mitigationmeasures
after a wildfire event.

For more information about these grant programs and other funding opportunities to help implement
identified mitigation actions see the appenditazard Mitigation Project Funding Guidebook

Plan Financing and Preparation

wWSIIFNRAY3I LIXLFY FAYFYOAY3 YR LINBLIEINAORYEYE AKIASYS
entity that submitsasutb LIJLIE A OF A2y F2NJ C9a! FaaAradagrkryoS G2 GKS
is the State of Nebraska. If HMA fundisgawarded, the sub LJLX A O y i 06 STONIYYSHES Si¢K S yoRa «
responsible for managing the sigvant and complying with program requirements and other applicable

federal, state, territorial, tribal, and local laws and regulation.

Participating Jurisdictions

The following table lists counties, communities, and special districts who participated 2024eUpper
LoupNRDHazard Mitigation Plan. All identified special districts in fike-county planning area were
invited and encouraged to participate in the plan update as new participgaotsdingschool districts,
fire districts, local health departments, or natural resource districts Sastion Twdor a full list of special
jurisdictions invited). Jurisdictions who participated in this planning effort are noted in the table below.

Tablel: Participating Jurisdictions
PARTICIPATINGJRISDICTIONS

Upper Loup NRD LoganCounty Village of Hyannis*
Blaine County Village of Gandy Mullen Public Schools
Village of Brewster Village of Stapleton Thedford Public Schools
Village of Dunning Thomas County Sandhills Public Schools
Hooker County Village of Halsey
Village ofMullen Village of Thedford
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SECTIONDNE INTRODUCTION

Figurel: Map of Planning Area
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Goals and Objectives

The potential for disaster losses and the probability of occurrence of natural and homeed hazards
present a significant concern for titemmunities participating in this plan update. The driving motivation
behind the update of this hazard mitigation plan is to reduce vulnerability and the likelihood of impacts
to the health, safety, and welfare of all citizens in the planning area. Teethisthe Planning Team
reviewed and approved goals which helped guide the process of identifying both -besad and
community specific mitigation strategies and projects that will, if implemented, reduce their vulnerability
and help build stronger, merresilient communities.

Goals from the 202 HMP were reviewe@nd the Planning Teamade minor changes to the goals to
better craft this agreed that they are still relevant and applicable for this plan update. Jurisdictions that
participated in this plan update agreed that the goals identifie@019 would be carried forward and
utilized for the 202 plan. The goals for this plan update are as follows:

GOAL 1: PROTECT HEALTH AND SAFETY OF RESIDENTS
1 Objective 1.1: Prevent loss of life or serious injury and reduce or prevent damage to property
(overall intent of the plan).
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SECTIONDNE INTRODUCTION

GOAL 2: REDUCE FUTURE LOSSES FROM HAZARD EVENTS
1 Objective 2.1: Provide protection for existing structures, future development, critical facilities,
services, utilities, and trees to the greatest extent possible.
1 Objective 2.2: Develop hazard specific plans, conduct studies or assessments, and retrofit
jurisdiction to mitigate for hazards and minimize their impact.
1 Objective 2.3: Minimize and control the impact of hazard events through enacting or updating
ordinances, permits, laws, or regulations.

GOAL 3: INCREASE PUBLIC AWARENESS AND EDUCATION ON THE VULNERABILITY TO HAZARDS
1 Objective 3.1: Develop and provide information to residents and businesses about the types of
hazards they are exposed to, what the effects may be, where they occur, and what they can do
to be better prepared.
1 Objective 3.2: Enhance education and communication to increase resident preparedness before,
during, and after hazard events.

GOAL 4: IMPROVE EMERGENCY MANAGEMENT CAPABILITIES

1 Objective 4.1: Develop or improve Emergency Response Plans, Evacuation Plans, and other
procedures and abilities; increase the capability to respond.

1 Obijective 4.2: Improve warning systems and ability to communicate to residents and businesses
during and following a disaster or emergency.

1 Objective 4.3: Evaluate and improve interlocal emergency response communication among
communities and agencies.

1 Obijective 4.4: Evaluate and improve interoperability communication among emergency response
personnel.

GOAL 5: ENHANCE OVERALL RESILIENCE AND PROMOTE SUSTAINABILITY
1 Obijective 5.1: Incorporate hazard mitigation and adaptation into updating other local planning
endeavors (e.g., comprehensive plans, zoning ordinance, subdivision regulation, etc.)

GOAL 6: PURSUE MUDBJECTIVE OPPORTUNITIES (WHENEVER POSSIBLE)
1 Obijective 6.1: When possible, use existing resources, agencies, and programs to implement the
projects.
1 Objective 6.2: When possible implement projects that achieve several goals
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SECTIONDNE INTRODUCTION

Summary of Changes

The hazard mitigation planning procestsould be revised and updated for each plan update process in
2NRSNJ (2 06Sad FOO2YY2RIFGS GKS L FYyyAy3a | NBF Q& LINR
PLILISNI [ 2dzLd bw5Q& | at dzZLJRFGS Ay Of dzRSR |y ichafitONB I & SF
engagementA major change for thiglan updated included utilizing individual cie@-one meetinggor

each participating jurisdiction.

Other dhanges from the 2019 Hazard Mitigation Plan and planning process in this update included:

1 An updated plan layoutg changes to Section Three information included. Changes to
Community/Jurisdictional profiles to streamline included demographic information and key
sections.

1 Expanded efforts for public engagemeaqtkickoff meeting held as a public BBQ with all
jurisdictions invited to attend; individual or@n-one meetings held with each participant;
expanded social media outreach and public survey attempts for public engaderand
comprehensive public review period notification to all participants, stakeholders, and neighboring
jurisdictions.

1 Funding guideboog Section Eight included with additional funding guides and options for project
implementation.

1 FEMA Regulatory Requirement Updatespecific inclusions to meet new FEMA requirements
including public notification andngagement strategies; information regarding NFIP patrticipation
and flood risk hazards; updated hazards of top concern and identified mitigation actions to closely
correlate with identified hazards; and identification of community lifelines (formerlycatiti
facilities).

The plan was also updated to reflect changing priorities for each participating jurisdiction. Top hazards of
concern were identified by each local planning team along with a review of mitigation actions. Each local
planning team reviewed the mitigation ashs from 2019 and updated the timeline, priority (high,
medium, low), and status. Local planning teams were also able to add new mitigation actions to better fit
any changing priorities and concerns. The 2019 HMP Plan Review Tool was reviewed forgiusijele

to incorporate into this plan update and were addressed where applicable. These changes are described
in the table below.

Table2: Plan Revisions
Location of

Comment/Revision from 2019 Review Too . Summary ofChanges
Revision

Section Three:
State and Table of properties has bee
Federally |condensedl Yy R Of I NR ¥
Owned FSRSNJI € LINZ LJS N
Properties, | removed due to ambiguity.

Table 17

Historic sites listed on p. 40 do not have S_ecthn Thfee: Floodplain status now included
Historical Sites

floodplain association. Table 18 table.

Dam data is publicly available in the Nation : .| Sources for dam location
) . ; Section Four: - . .
Dam Inventory; the inventory includes probabilities, and impacts include

probabilities of failure and risk to local Dam Failure | 556k ' {1/90Q% bt

Not clear what the point of Table 24 on pdf
39 is with repeated entries that indicate
GO NA2dza FSRSNI £ LINJ
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SECTIONDNE INTRODUCTION

Comment/Revision from 2019 Review Too Locat_lo_n o Summary ofChanges
Revision

populations. Please utilize this resource in 51 Ya YR bS5bw
further plan updates. Division.
2 A ~T A % ~

KS y A. RS y'u_ AT € 7\ y 3 Section Seven] Jurisdictional  profiles  includ
facilities consider using lifelines/syster . o ) . -

. . Community | lifeline delineations per critica
approach. This couldprovide stronger . .
o ) I Profiles facility.

positioning in pursuing grant opportunities.
The drought profile would be improved by Figure 24: Average Monthiy

documenting the average rainfall for the
planning area as provided in Figur24 of the
Flooding Profile.

Section Four:
Drought

Precipitation for the Planning Are
included in the Drought profile.

The Hyannis profile refers to a Grant Count
profile which does not exist. This omission
could be addressed by referencing Hooker
County instead and validating that there are
no significant differences in terms of risk
between the two counties.

Hyannis Profile

Hyannis profile now reference
Hooker County or District wide ris
assessment as an overall review d
to similar hazard conditions.

Jurisdictions that are not currentl
participating in the NFIP and where an FH
or FIRM has been issued may meet f
requirement by describing the reasons w

the community does not participate.

Section Four:
Flooding
Section Seven
Community
Profiles

Further discussion of NFI
participation in Flooding Profile
Individual status of NFIP an
concerns for flooding described
individual profiles.
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SECTIONWOPLANNINAPROCESS

The process utilized to develop a hazard mitigation plan is o
as important as the final planning document. For this plann
process, the ULNRD adapted ttraditional four-step hazard
mitigation planning process outlined by FEMA to fit the needs
the participating jurisdictions. The followiisgction outlines the
planning process for the 2024 Upper Loup NRD HMP inclu
the meeting schedule for participating communities and pub
outreach methods.

Requirement §201.6(b)Planning
process. An open  publi
involvement process is essentii
to the development of an
effective plan. In order to develoyg
a more comprehensive approac
to reducing the effects of natura
disasters, the planning proces

Multi -Jurisdictional Approach shall include:

I 002 NRAY I (2 -julstietiondl hagdrd mifigationl I NaURelslslel gl VAR IR slElel [
LEFY A& | LXILy 22Aydfe LING PERCEUNCUSRUEREERREINE | v 2 v S
¢CKS GSNY WedNAARAOGAZ2YQ Y SI[BUEReEulleREEtERCRLRIIEE ) v Sy (| ¢¢

HAME aAldAIldAz2y tfFyyAay3a A ypLeleterE Sa | Wtz
aad abye O2dzy ! €z YdzyAOALJ T A (2) An opportunity for neighboring i2gyal
author_lty, school district, spgmal dIStI’.ICt, intrastate distrig communities, local and regions
council of governments, regional or interstate governme agencies involved in hazar
ent?ty, or agency or instrumentqlity of a Iogal government; & mitigation activities, and agencie
Indian t!lbe or authorized tribal organlzatlon, any rurgEsRuIsRes authority to regulate
gommunlty, unincorporated tqwn or village, or othgr publ development, as well a L
SyuAueode C2N) 0KS LizN1J2aSa businesses, academia and oth: Wil EAY:
utilized as the qualifier for jurisdictional participation. FE private and norprofit interests b
recommends the mdil- jurisdictional approach under the DM/ be involved in the planning
2000 for the following reasons: process: and N
1 It provides a comprehensive approach to the mitigation (3) Review and incorporation, i
hazards that affect multiple jurisdictions; appropriate, of existing plans
1 It allows economies of scale by leveraging individ studies, reports, and technicz
capabilities and sharing cost and resources; information.
9 It avoids duplication of efforts; and
 Itimposes an external discipline on the process. Requirement §201.6(c)(1) The
plan shall document] the plannin
process used to develop the plai
Both FEMA and NEMA recommend this rrjuitisdictional BTN IIaTe P alol AN T AR (S0 o) =] o=\ A=1e.
approach through the cooperation of counties, regionEREIoRIEER Vo) VI=1o B3R {al=0 o] fo1sl=tok
emergency management, and natural resources distritte BN N 5| TR CRa o i le
Upper Loup NREDutilized the multijurisdictional planning
process recommended by FEMA resources (Local Mitiga
Plan Review GuideLocal Mitigation Planning Handbdpland
Mitigation Ideas: A Resource for Reducing Risk to Nat
Hazard?) to develop this plan.
1 CSRSNI ¢ 9Y§NE_ISV_C§ al yF3sySyi 1 3Sydeo HAMM® a[ 201t a A U Aitaryiilda22¢130726180836045 wS OA S 6 D dzA
2 c$ ﬁzéKlz?gtlpIan_rzwswé_ﬁ;g%?fngl_é\g_so_l; 'fd;f F38YSyi 138y deo HAMO ® [ 2Ok ¢ a A Glibrahy-data/ 218072610 10-25¢4% A y 3 I yRO2:

9160/fema_local_mitigation_handbook.pdf.
3 CSRSNIt 9YSNHSyOe alyl3aSySyid ! 3Sy0ed wnmod daAilAdldAzy em&gdWnieddibrarydatsd/z0230796D99425025N) wS RdzOAy 3 w
0186/fema_mitigation_ideas_final508.pdf.
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SECTIONWO: PLANNINGPROCESS

Hazard Mitigation Planning Process

The hazard mitigation planning process as outlined by FEMA has four general steps which are detailed in
GKS FAIdNNB o0St2¢gd ¢KS YAGAIIGAZ2Y LA FYyyAy3a LINROSa
developed during the initial assessment of risksymaed revision later in the process, or that additional
information may be identified while developing the mitigation plan or during the implementation of the

plan that results in new goals or additional risk assessments. Thetipirapproach is descebl in the

figure below.

Focus on the resources needed for a successful mitigation planning
process. Essential steps include: organizing interested community
memebers and identifying technical experts.

Organization of
Resources

Identify the characteristics and potential consequences of the hazard.
Identify how much of the jurisdiction can be affected by specific hazards
and the potential impacts on local assets.

Assessment of
Risk

Determine priorities and identify possible solutions to avoid or minimize
the undesired effects. The result is the hazard mitigation plan and
strategy for implementation.

Mitigation Plan
Development

Plan ) Bring the plan to life by implementing specific mitigation projects and
Implementation changing dayo-day operations. It is critical that the plan remains
and Progress relevant to succeed. Thus, it is important to conduct periodic evaluations

Monitoring and revisions.

Plan Update Schedule

TheUpper Loup NRBecuredHMGPgrant funding for their multjurisdictional hazard mitigation plan
(HMP)during the 202 fiscal year JEO Consulting Group (JEO), was contracteitember 202 guide

and facilitate the planning process and assemble the HME Upper Loup NRD General Manager, Anna
Baum,served as the primary point of contact throughout the project. A clear timeline of this plan update
process is provided itne figure béow.

Figure2: ProjectSchedule

DATA COLLECTION &
ANALYSIS PLAN DEVELOPMENT PLAN COMPLETION

Data Public Engagement Public Review Period
Review
Profile Development I 2024 Local Adoption
|

1-on-1 Meetings
Plan 2020 Plan
- - Submission Expiration
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SECTIONWO, PLANNINGPROCESS

Kickoff Meeting

UPPER LOUP NRD
HAZARD MIGITATION PLAN THURSDAY, JUNE 15

KICK-OFF BBQ 6:30 - 8:30 PM

The Upper Loup NRD held a kifk meetingBBQin June 20230 provide anoverview of the planning
process between JEO staff goatticipating jurisdictionsPreliminary discussion was held over hazards to

be included in this plan, changes to be incorporated since the last plan, goals and objectives, identification
of key stakeholders to include in the planning process, and a general schedule for the plag. Thdat

goal from holding the kickff meeting as a public BBQ was to encourage attendandeprovide a more
welcoming and casual environment to foster conversation regayrdocal priorities for the planning
process. The NRD and JEO also hosted a Hazard Mitigation Bingo game throughout the event for door
prizes and provided individual hazard ID handouts to help identify key local hazards of cdrtezrn.
following table lists jurisdictions and entities which were invited to the-Kf€EBBQ.

Table3: Kickoff Meeting BBQ Invitees
Upper Loup NRD
Blaine County

Village of Brewster Village of Dunning Sandhills Public Schools
Dunning Volunteer Fire
Department*

Grant County*
Hyannis Area Schools*

Hooker County

Brewster Rural Fire District* Purdum Rural Fire Department*

Village of Hyannis Sandhills Fire Protection District*

Mullen Volunteer Fire

Village of Mullen Mullen Public Schools .
Department

Logan County

Stapleton Volunteer Fire

Village of Gandy Village of Stapleton Department*

Thomas County
Village of Halsey Village of Thedford Thedford Public Schools*
U . Volunteer Fire Halsey Rural Fire District* Thomas County Airport*
Department

Other Districts

22 UPPEROUPNRDHAZARIMITIGATIONLAN| 2024
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KicK-OFF MEETING BBQ

West Central Health District* Educational Service Unit #10* Educational Service Unit #16*
Loup Basin Public Health Panhandle Public Health District
Department

Jurisdiction:

UPPER LOUP NRD HAZARD MITIGATION PLAN

CIRCLE YOUR TOP 5
HAZARDS OF CONCERN

&) &) ©, &) 2)
Pli?thg?geie Dam Failure Drought Earthquakes Other:
@@ @
= >
Fxtreme Heat Flooding Mag?ifﬁﬁ({}:]liasc Thunsgc::srlirms
(3%) (D) () ‘)
@@ @ ®
Sev Terrorism & Tornadoes & o
\Nint:: ;I;;rms Cix’ileﬁzif:lig}:liE|1ce [-?lrgr:'ld:\’\? iLnsds. Wildfire

The table below lists out all attendees to the Upepr Loup NRD HMKideeting BBQ.

Table4: Kickoff Meeting Attendees

UPPER LOUP NRD KICK-OFF MEETING ATTENDEES

Anna Baum General Manager Upper Loup NRD
Becky Appleford Project Manager JEO Consulting Group
Betty Akin Chairperson Village of Brewster
Bryan Gisp County Commissioner Thomas County

Cathy Williams Village Clerk Village of Brewster
Chris Higgins Director Upper Loup NRD

J.D. Furrow Superintendent Sandhills Schools

Jay Jones Thedford Fire

John Bryant Resident Resident of Thedford
John Kraye Board Member Upper Loup NRD
Justin Sprague Resource Technician Upper Loup NRD
Kyon Neal Resources Technician Upper Loup NRD

Lexi Spurlin g;%rrrgi?]g?gr el (Eeuese Upper Loup NRD HMP
Mary Baker Client Manager JEO Consulting Group
Miles Maseberg Board Member Upper Loup NRD
Nathan Hanson AFMO USFS Bessey RD
Rich Burnside Board Member Upper Loup NRD
Robert Mills Village Maintenance Village of Thedford
Tom Johnson Board Member Upper Loup NRD

UPPEROUPNRDHAZARIMITIGATIONPLAN| 2024
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Key takeaways from the kigkf meetingare also listed out below.
1 Major events since the 2019 HMP included impacts from drought conditions, heavy snow events
in thewinter of 20222023, and the Bovee Fire in 2023

1 Major concerns exist for lack of available housing across the planning area

I Communication issues exist across the district due to distance and lack of signal. Identified
methods to address this issue included mobile repeaters, mobile communication towers, or mass
texts.

1 Concerns exist for hazardous material transport through the district, especially by railroad.

1 Dead and dying trees are a growing concern as the tree stock is aging.

1 Updates to goals and hazards for evaluatisee Goals and Objectives in Section One or Hazard

Identification in Section Four.

Participant Involvement

Participants play a key role @eveloping individual profiles with specific, meaningful, and measurable
information pertaining to their community or jurisidiction. Participants were asked to regeals and
objectives identifying hazardpyovidea record of historical disaster occurrences and localized impacts,
identify and prioritizepotential mitigation projects and strategies, and tfeview or develop thennual
review proceduresTlo be a participant in the development of this HMP update, jurisdictions were required
to:

1 Attend a oneon-one meeting with JEO staff,

1 Provide relevant information throughout the plan update process, and

1 Pass am\doption Resolutiofor the approved HMP.

Theone-on-one community specific meetings were scheduled to overlap with board or council meetings
which were open to the public to the best availability. Attendees and representatives were also
encouraged tdake or sharemeeting materialsvith community members.

Outreach to eligible jurisdictions included notification prior to all public meetings, phone calls and email
reminders of upcoming meetings, and invitations to complete surveys and worksheets required for the
planning processlhe table below listthe dates and attendees to each of the individual meetings.

Of note, specific entities or positions invited to each of the meetings included: clerk or administrative
personnel, public works or utility superintendents, planning and zoning administrators, county emergency
managers, local governing bodies (county cdesioners or village boards), fire departments, county
sheriffs, and/omother special entities such as local engineers, the NRD, dam owners, and local health care
facilities. Due to the small and rural nature of this planning area, many jurisdictionst dave many of

these positions filled or these representatives were not able to attend the scheduledrenoae meeting.

When that was the case, copies of the plan were emailed or mailed for review or comment as appropriate.

Table5: Oneon-One MeetingAttendees

UPPER LouP NRD MEETING ATTENDEES

HOOKER COUNTY
OCTOBER 2, 2023 AT 2:00PM

ToDD YOST Sheriff and County Hooker County
Emergency Manager
JESSICA HAMPTON Clerk and County Assessor Hooker County
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JEO Consulting Group

VILLAGE OF THEDFORD
OCTOBER 2, 2023 AT 7:00PM

WADE NEBEN

Co-Chairman  Village  of
Thedford

Village of Thedford

ROBERT MILLS

Village Maintenance

Village of Thedford

TERRY HIGGINS

Village Maintenance

Village of Thedford

RONDA HAUMANN

Village Clerk

Village of Thedford

ALBERT FISHER

Village Chairman

Village of Thedford

DANIEL WADAS

Village Board Member

Village of Thedford

KYLE HINTON

Village Board Member

Village of Thedford

DARREN RIYESTINE

Village Board Member

Village of Thedford

BROOKE SEACHORD

Project Planner

JEO Consulting Group

THOMAS COUNTY
OCTOBER 3, 2023 AT 9:30AM

LEWIS HERBAUGH

County Commissioner

Thomas County

CHARLES DALY

County Commissioner

Thomas County

PAMELA MoODY

County Commissioner

Thomas County

LORISSA HARTMAN

Clerk and Assessor

Thomas County

ANDREA THOMAS

Treasurer

Thomas County

BROOKE SEACHORD

Project Planner

JEO Consulting Group

BLAINE COUNTY
OCTOBER 3, 2023 AT 1:00PM

MICHAEL PETERSON

County Commissioner

Blaine County

ANN MARIE SHINN

Treasurer

Blaine County

TIM SIERKS

Sheriff and
Emergency Manager

County

Blaine County

BROOKE SEACHORD

Project Planner

JEO Consulting Group

UPPER Loupr NRD
OCTOBER 3, 2023 AT 4:00PM

ANNA BAUM

General Manager

Upper Loup NRD

BROOKE SEACHORD

Project Planner

JEO Consulting Group

VILLAGE OF DUNNING
OCTOBER 3, 2023 AT 7:30PM

LARRY STEELE Village Engineer Miller and Associates
ALICE SPRINGER Village Clerk Village of Dunning
DAN SHEETS Board Chairman Village of Dunning
CHET WALES Board Member Village of Dunning

JiLL CADWALLADER

Board Member

Village of Dunning

BROOKE SEACHORD

Project Planner

JEO Consulting Group

VILLAGE OF HYANNIS
OCTOBER 4, 2023 @ 10:00AM

ALLISON FERGUSON

Village Clerk

Village of Hyannis

BROOKE SEACHORD

Project Planner

JEO Consulting Group

LOGAN COUNTY, VILLAGE OF GANDY, VILLAGE OF STAPLETON

OCTOBER 4, 2023 @ 1:00PM

KENNY JIVIDEN

| Mayor

| Village of Gandy

UPPEROUPNRDHAZARIMITIGATIONPLAN| 2024
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UPPER LouP NRD MEETING ATTENDEES

SEAN CARSON Sheriff and County Logan County
Emergency Manager

Highway Superintendent, | Logan County, Village of
Board Member Stapleton
BROOKE SEACHORD Project Planner JEO Consulting Group
VILLAGE OF HALSEY
OCTOBER 5, 2023 @ 9:30AM
DIANNA RODOCKER Village Clerk Village of Halsey
BROOKE SEACHORD Project Planner JEO Consulting Group
VILLAGE OF BREWSTER
OCTOBER 5, 2023 @ 1:00PM

RICHARD COOK

MARILYN RHOADES Village Board Member Village of Brewster
HELEN NORAS Village Board Member Village of Brewster
BETTY AKIN Board Chairperson Village of Brewster
CATHY WILLIAMS Village Clerk Village of Brewster
WALT RHOADES Village Board Member Village of Brewster
BROOKE SEACHORD Project Planner JEO Consulting Group

SCHOOLS MEETING - VIRTUAL
OCTOBER 6, 2023 @ 11:00AM
BLAKE DAHLBERG Superintendent Thedford Public Schools
KARL DIETRICH Planner JEO Consulting Group
MULLEN SCHOOLS MEETING - VIRTUAL
FEBRUARY 8, 2024 @ 10:00AM
CHRIS KUNCL Superintendent Mullen Public Schools
BROOKE SEACHORD Project Planner JEO Consulting Group
SANDHILLS SCHOOLS MEETING - VIRTUAL
FEBRUARY 13, 2024 @ 9:00AM
JD FARROW Superintendent Sandhills Public Schools
BROOKE SEACHORD Project Planner JEO Consulting Group

At each meetingrepresentatives (i.e. the local planning teams) reviewed the hazalelstified by
attendees at the Kickff Meeting and identified in the 2024ebraska State Hazard Mitigation Pldany

of these hazards were also identified in the prior FEApAroved HMP for each jurisdiction and was
evaluated again for the 2024 HMP. Hazards were either added, removed, or carried forward based upon
several factors: past historical occurrences af ttazard type impacting the jurisdiction; the severity or
magnitude of impats from the hazard on the jurisdiction; and the identification of a specific mitigaiton
action to the hazard which is the responsibility of the juridiction.

Other key information discussed at meetings included a review and update of community lifelines or
critical facilities; updates or revisions to other local planning mechanisms, budgets, or capabilities; brief
discussions of flood risk and the NFIP progrand the overall project schedule and expectations. Many
local planning team members were part of the 2019 HMP planning process and were familiar with the
roles and responsibilities for a participating jurisdictidie primary focus of discussion duringch
meeting was on the specific hazards of concern per jurisdiction and developing SMIBd mitgiation
actions. These actions were developed to be Specific, Measurable, Achievable, Relevant, dyalifidne

to the jurisdiction.

26 UPPEROUPNRDHAZARIMITIGATIONLAN| 2024



SECTIONWO: PLANNINGPROCESS

Figure3: Social Media Graphic

Public Outreach and Engagement

Stakeholdersand Neighboring Jurisdictions

At the beginning of the planning procdgsystakeholder
groups were identified that could provide other
information or provide additional input to the planning
process. Stakeholders can provide valuable informat
to regional risk assessment and community mitigati
strategy implementation, while not directly eligible s
participatS Ay GKS 1l at a | Wt
potential stakeholders were contacted and encourag
to participate which included local and regiong
agencies, agencies thatgelate development, nonprofit
organizations, airports, health departments, localf
churches economic development districts, and stat
agenciesAs a note there are no hospitals or long ter EEEERGEELININT—-— Tormasr
facilities in the planning area.

UPPER LOUP NRD
REGIONAL HAZARD
MITIGATION PLAN

fice.com/r/EZrUtrtyTg

The following tablslists stakeholdeand neighboring communities or entitiesntacted ancencouraged

to participate or provide inputin the planning process. A copy of the Project Announcement letter
invitation letter, andor survey postcards werenailed to each listed stakeholder the neighboring
county clerks, county and regional emergency managers, and [RBsnents and information provided
by stakeholders were incorporated into applicable community profileshazard descriptions as
appropriate

Table6: Notified Stakeholder Groups
STAKEHOLDEBROUPS

Amazing Grace Church

Assembly of God

Bethel Assembly of God

Ringgold Free Methodist Church
Saint Joseph's Episcopal Church
Sandhills Community Bible Church

NI y3S

CentralNebraska Economic Development District

Sandhills RC&D

Cornerstone Evangelical Presbyterian Church

St John the Evangelist Catholic Church

Custer County Public Power District

St Thomas Catholic Church

Gandy Community Bible Church

St. Mary'sCatholic Church

Great Plains Family Medicine

Thedford Life Center

Greater Nebraska Medical & Surgical Services

Thedford United Church of Christ

NE Extension in Lincoln, Logan, and McPhe
Counties

Thomas County Airport

NE Extension in the Central Sandhills Area

Trinity Lutheran Church LCMS

Nebraska Department of Natural Resources (NeD

U.S. Forest Servie®essey Ranger District

Nebraska Emergency Management Agency (NEM

United Methodist Church

Panhandle Rural Electric Membership

WestCentral Health District

Red Cross

West Central Nebraska Development Distri

Region 26 EMA

Table7: Notified Neighboring Jurisdictions

NEIGHBORINGJRISDICTIONS

Arthur County

Loup County

North Platte NRD

UPPEROUPNRDHAZARIMITIGATIONPLAN| 2024
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NEIGHBORINGJRISDICTIONS

Brown County

McPherson County

Twin Platte NRD

Cherry County

Rock County

Upper Elkhorn NRD

Custer County

Sheridan County

Upper Niobrara White NRD

Garden County

Lower Loup NRD

Region 23 EMA

Lincoln County Middle Niobrara NRD

Theproject sponsor and locg@lanning team representativasasalsoasked to identify any underserved
communities or vulnerable populations in the planning area not already identified, so they could have the
opportunity to be involved in the planningrocess.Several small communities were identified as
underserved or vulnerable due to their limited capabilities of staff incluttiag/illage of Brewster, Village

of Halsey, and the unincorporated areas of Purdum and WhitnTdre NRD and county Emergency
Managers attempted to reach out and provide assistance to these areas to assist them in the planning
process. The villages met coe-one with JEO staff to meet planning process requirements.

Specific feedback was received from the following groups and incorporated:

1 Loup Basin Public Health Departmerntatie Larsen, Emergency Response Coordinator
Provided input on Blaine County as part of Health Departments disinigh Basin Public Health
Department participated in the 2022 Lower Loup NRD Hazard Mitigation \Rlaite the Health
Department did not participate fully in the Upper Loup NRD HMP, through the ULNRD HMP
planning process the Health Department chose to update some mitigation actions in their profile
in the LLNRD HMP.

1 U.S. Forest ServiceBessey Ranger DistriciTedTeahon, Bessey District Forest Ranger
Provided key input on the Bovee Fire in Halsey/Thedford NE and discussion of some fuels
mitigation work the Forest Service is working on. See Wildfire section for more input on fire.

Table8 provides a summary afther outreach activities utilized in this process.

Table8: Outreach Activity Summary

ACTIVITY INTENT
To inform the public and local/planning team members of past, current,
and future activitiesHttps://www.jeo.com/ulnrdhmp) Links to the project
website were included on all meeting invitations, flyers, email invitation
and plan sponsors websites.
Project announcement letter mailed and emailed to potential participan
neighboring jurisdictions, and stakeholders
A fact sheet flyer was developed and shared with all planning team
members to post locally. Information included why and how to be involy
in the process. Project flyer was posted at key locations including the N
office, gas station, post office, countgurthouses, local coffee shop
(Anthem Coffee), and schools.
TheNRD shared information about the HMP update via local social me
NRD website, and in the newsletter (the Upper Loup Scoop).

Project Website

Project Announcement

Project Flyer

Social Media
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Figured: Newsletter Blurb for HMP

Upper Loup Scoop

Upper Loup NRD January 2024

Hazard Mitigation Plan Survey

Disasters are devastating for communities. Effective mitigation planning can break the cycle of disaster:
damage, reconstruction, and repeated damage. The ULNRD is currently working on the required 5-year update
to its Hazard Mitigation Plan (HMP) which will expire in January 2025. Hazard Mitigation Plans are a
requirement for any community, county, or other eligible jurisdiction to be qualified for FEMA disaster
mitigation funding- for up to a 75% cost-share. For every $1 spent on hazard mitigation, $6 in post-storm
cleanup and rebuilding is saved. A HMP is a community driven document that addresses how communities
intend to build resilience and mitigate against hazards such as flood, drought, severe weather and wildfire. The
plan sets priorities for mitigation activities that protect people, their property and the environment from the
impacts of those hazards.

Public input will be gathered throughout the duration of the plan development through online tools and
public meetings. All taxing authorities including the county, communities, and school districts are eligible to
participate and provide feedback. Other entities such as healthcare facilities, chamber of commerce, utility
providers, businesses, or non-profits can also provide critical input as stakeholders.

A public survey to gather local priorities or concerns from hazards is available at
https://forms.office.com/r/EZrUtrtyTg . All those completing the survey, and leaving their name, will be

submitted for a drawing to win a high grade rain gauge.
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Figure5: HMP Update Flyer

UPPER LOUP NRD REGIONAL HAZARD MITIGATION PLAN

JOIN THE

CONVERSATION

You are invited to take partina
roundtable discussion that will directly
impact the safety and resilience of your
community. Your insights, concerns,
and suggestions will be crucial in
developing the Upper Loup Regional
Hazard Mitigation Plan.

We encourage you to attend the session
closest to you as each meeting is specific to
its location. If you cannot attend but still
want to provide input, visit forms.office.
com/r/EZrUtrtyTg or scan the QR code.

Monday, October 2

2:00 PM- Hooker County

4:00 PM Hooker County Courthouse
102 N Cleveland Ave
Mullen, NE 69152

7:00 PM-  Thedford*

9:00 PM Thomas County Library
503 Main St
Thedford, NE 69166

Tuesday, October 3

9:30 AM- Thomas County*

11:30 AM Thomas County Courthouse Sheriff’s Office
503 Main St
Thedford, NE 69166

1:00 PM- Blaine County

3:00 PM Blaine County Courthouse
145 Lincoln Ave
Brewster, NE 68821

7:30 PM-  Dunning*

9:30 PM 311 Jewell Ave
Dunning, NE 68833

OCTOBER2-6,
2023

Wednesday, October 4

9:00 AM-  Hyannis
11:00 AM 300 § Main Ave
Hyannis, NE 69350
2:00 PM-  Logan County/Gandy
4:00 PM Logan County Courthouse
317 Main St
Stapleton, NE 69163
4:30 PM-  Stapleton
6:30 PM Logan County Courthouse
317 Main St
Stapleton, NE 69163
Thursday, October 5
9:30 AM-  Halsey
11:30 AM Community Center
507 Hwy 2
Halsey, NE 69142
1:00 PM- Brewster
3:00 PM 440 Lincoln Ave
Brewster, NE 68821
5:00 PM- Mullen*
7:00 PM Mullen Village Clerk Office
111 NW 1st St
Mullen, NE 69152
Friday, October 6
9:00 AM- Upper Loup NRD
10:30 AM  Upper Loup Natural Resources District
39252 Highway 2
Thedford, NE 69166
11:00 AM-  Regional Schools
1:00 PM Upper Loup Natural Resources District

39252 Highway 2
Thedford, NE 69166

* Board Meeting
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Figure6: HMP Update Social Media Graphic Schedule

UPPER LOUP NRD REGIONAL HAZARD MITIGATION PLAN fﬁ

JOIN THE
CONVERSATION

Share your insights, concerns, and

suggestions for the Upper Loup Hyannis
Regional Hazard Mitigation Plan at
one of these roundtable discussions
coming to your area in October: Stapleton

Logan County/Gandy

Hooker County Halsey

Thedford Brewster

Mullen

Thomas County

Blaine County 9:00 AM Upper Loup NRD

Dunning 11:00 AM Regional Schools

For more information, visit the project website:

Public Review Period

Once the draft of the HMP was completed, a public review period was opened to allow for participants
and community members at large to review the plan and provide comments and changes. The public
review period was open frorilonday, March 4th to Friday, March 29th, 202Rarticipating jurisdictions

were mailed a letter notifying them of this public review peratl a draft adoption resolution to ensure

the plan was brought before board or council during the review period. All other stakeholders and
neighbaing jurisdictions were also mailed a Public Review Period notice postcard to notify them of the
review period and allow them an opportunity to review the draft plan or provide comments.
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The HMP was made available on the project websitgp$://www.jeo.com/ulnrdhmp) to download the
document, and a notification was posted to the ULNRD website. Received comments and suggested
changes were incorporated into the plan.

Additionally, specific hazard profiles from Section Four were sent to state technical experts for review.
These sections included:

A Drought sent to NeDN&Drought Division

A Flooding sent to NeDNRFloodplain Management Section

A Dam Failure sent thleDNR Dam Safety Section

Received comments and suggested changes were incorporated into the plan. Examples of such revisions
are listed in the table below.

Table9: Public Review Revisions

NAME, TITLE ANDY ORAGENCY PLANSECTION | COMMENTREVISION
Blaine County Profilec| WS@ASgs 2F . fFAYyS
Loup Basin Public Heall 02 @S NJ 3S 2 F LJ2 NIi A 2
Dept profile in the Lowe Revisions and update to mitigation actio
Loup NRD HMP* made in the Lower Loup NRD HMP.
Review of Flood Hazard Profile f
Section Four¢ Flooding| technical accuracy. Added clarification f{
Profile various flood related terms and NF
participation.
Review of Drought Hazard Profile f
TYLER MARTIN NEDNR| Section Four¢ Drought| technical accuracy. Provided grammati
DROUGHDIVISION Profile review, revised figures, and note
incorporation of basinwide drought plan.
Minor grammatical revisions, formattin
Village of Dunning Profile| updates, and updates to populatig
discussion.

CATRINALARSEN
LouP BASIN PUBLICHEALTH
DEPARTMENT

ADELEPHILLIPS
NEDNR F_.OODPLAIN
MANAGEMENEECTION

ALICE SPRINGER QLERK
VILLAGE OBUNNING

Plan Adoption

Based on FEMA requirements, this mjutisdictional hazard mitigation plan must be formally adopted

08 SIFIOK LINIGAOALNI YyGQa 3I20SNYyAy3a o02Reé GKNRdIZAK (KS
ONBIFiSa WAYRAQGARdZ t 2 ¢ yigathg datkyl Formal adoptidh Providéslewdensed S+ O
2F F LI NIAOALIYGQa FdzZ £ O2YYAUGYSyd G2 AYLXSYSyd
the resolution draft submitted to participating jurisdiction is in Appendix A. Copies of comnspeityfic

adoption resolutions may be requested from the State Hazard Mitigation Officer.

Hazard mitigation plans are living documents. Once an HMP has been adopted locally, participants are
responsible for implementing identified projects, maintaining the plan with relevant information, and fully
updating the plan every five years. The plansibe monitored, evaluated, and updated on a fixear or

less cycle. Those who participated directly in the planning process would be logical champions during
reviews between and during the fiwgear cycle update of the plan. It is critical that the ptenreviewed

at regular intervals and when a hazard event occurs that significantly affects the area or individual

LI NOHAOALI yiad ¢KSAS NBOASgA | NBE GKS NBaLRyaAoAft Al
documented and reflected in the goh via amendments. Participants are encouraged to work alongside
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the project sponsor (Upper Loup NRigir local County Emergency Management departments or the
consultant(JEQto document updates and revise the HMP as needed.

Additional implementation of the mitigation plan should include integrating HMP goals and mitigation
and strategic actions inttocal planning mechanisms as availal8ection Six describes the system that
jurisdictions participating in the HMP have established to monitor the plan; provides a description of how,
when, and by whom the HMP process and mitigation and strategic actions will be evaluated; presents the
criteria used to evaluate the plan; and explains how the plan will be maintained and updated.

Data Sources and Information

Effective hazard mitigation planning requires the review and inclusion of a wide range of data, documents,
plans, and studies. The following table identifies many of the sources utilized during this planning process.
Individual examples of plan integratioare identified in Section Severdditionally, sources and
references are included throughout the document.

Table10: Data, Plans, and Information used in HMP Development

DOCUMENTS

DISASTENITIGATIOMCT OR000 Mitigation Ideas: A Resource for Reducing Risk
HTTPS/ WWW.CONGRESSOV BILI106THCONGRESSOUSE Natural Hazards (2013)

BILU707#:~TEXTREQUIRE% 20N HE620RESIDENG2C%20062METER | https://www.fema.gov/sites/default/files/202006/femamitigation-
MININGFUTUREO2INATURAK 2 DISASTERE3B%20(3) ideas 0213-2013.pdf

GOMPREHENSIAEEONOMI®EVELOPMENITRATEGY | Mitigation Planning and the Community Rating
ANDHAZARIMITIGATIONPLANALIGNMENTGUIDE System Key Topics Bulle(z018)

(2022) https://www.fema.gov/sites/default/files/202006/femamitigation-
HTTPS/ WWW.FEMAGOV SITEEDEFAULTFILEADOCUMENTSEMA CEDS planningand-the-communityrating-systemkeytopicsbulletin_106
HMP-ALIGNMENTUIDE 2022PDF 1-2018.pdf

HAZARIMITIGATIOMSSISTANCRIIDANCE AND National Flood Insurance Program Community
ADDENDUM2015) Rating System

HTTPS/ WWW.FEMAGOV SITEEDEFAULFILER020- https://www.fema.gov/floodplairmanagement/communityrating-
07/FY15 HMA ADDENDUMPDF system

National Flood Insurance Program Community

LOCAIMITIGATIONPLANREVIEWGUIDE(2011) Status Book (28

HTTPS/ WWW.FEMAGOV SITEEDEFAULFILER020-06/FEMALOCAL

MITIGATIONPLANREVIEWGUIDE 09 30 201EDF https://www.fema.gov/floodiinsurance/workwith-nfip/community-
statusbook

LOCAIMITIGATIORPLANNINGHANDBOOK2013) National Response Framework (2019)

HTTPS/ WWW.FEMAGOV SITEEDEFAULFILER020-06/FEMALOCAL https://www.fema.gov/emergencymanagers/national

MITIGATIONPLANNINBHANDBOOKD3-2013PDF preparedness/frameworks/response

LOCAIMITIGATIORLANNINGPOLICYGUIDE(2022) Robert T. Stafford Disaster Relief and Emergen

HTTPS/ WWW.FEMAGOV SITEADEFAULFILEEDOCUMENTSEMA LOCAL. Assistance Act (2021) )
MITIGATIONLANNING OLICGUIDE 042022 DF https://www.fema.gov/sites/default/files/documents/fema_stafford

act 2021 voll.pdf

PLANS ANISTUDIES \

NEBRASK&TATEH.OOCHAZARIMITIGATIONLAN Public Power in Nebraska (2018)

(2022) https://nebraskalegislature.gov/pdf/reports/research/public_power
HTTPY/ DNRNEBRASKBOV SITEEONRNEBRASKBOV FILEADOEFLOODPL 2018.pdf

AIN RESOURCIZ822 SFHMP_FINAL 20220636R2APDF

State of Nebraska Flood Hazard Mitigation Plan

FLOODNSURANCE&IUDIES (2022)

HTTP$/ MSCFEMAGOV PORTAIHOME https://dnr.nebraska.gov/sites/dnr.nebraska.govi/files/doc/floodpla
[resources/2022 SFHMP_Draft Published04112022.pdf

FOURTHNATIONAIO IMATEASSESSMEN2018) State of Nebraska Hazard Mitigation Plan (2021
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https://www.congress.gov/bill/106th-congress/house-bill/707#:~:text=Requires%20the%20President%2C%20in%20determining,future%20natural%20disasters%3B%20(3)
https://www.congress.gov/bill/106th-congress/house-bill/707#:~:text=Requires%20the%20President%2C%20in%20determining,future%20natural%20disasters%3B%20(3)
https://www.congress.gov/bill/106th-congress/house-bill/707#:~:text=Requires%20the%20President%2C%20in%20determining,future%20natural%20disasters%3B%20(3)
https://www.fema.gov/sites/default/files/2020-06/fema-mitigation-ideas_02-13-2013.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-mitigation-ideas_02-13-2013.pdf
https://www.fema.gov/sites/default/files/documents/fema_ceds-hmp-alignment-guide_2022.pdf
https://www.fema.gov/sites/default/files/documents/fema_ceds-hmp-alignment-guide_2022.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-mitigation-planning-and-the-community-rating-system-key-topics-bulletin_10-1-2018.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-mitigation-planning-and-the-community-rating-system-key-topics-bulletin_10-1-2018.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-mitigation-planning-and-the-community-rating-system-key-topics-bulletin_10-1-2018.pdf
https://www.fema.gov/sites/default/files/2020-07/fy15_hma_addendum.pdf
https://www.fema.gov/sites/default/files/2020-07/fy15_hma_addendum.pdf
https://www.fema.gov/media-library-data/1535126505943-439b296e7778b037d05f698f65c7891b/2018NFIP_CRS_Brochure_June_2018_508OK.pdf
https://www.fema.gov/media-library-data/1535126505943-439b296e7778b037d05f698f65c7891b/2018NFIP_CRS_Brochure_June_2018_508OK.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/flood-insurance/work-with-nfip/community-status-book
https://www.fema.gov/flood-insurance/work-with-nfip/community-status-book
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-planning-handbook_03-2013.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-planning-handbook_03-2013.pdf
https://www.fema.gov/emergency-managers/national-preparedness/frameworks/response
https://www.fema.gov/emergency-managers/national-preparedness/frameworks/response
https://www.fema.gov/sites/default/files/documents/fema_local-mitigation-planning-policy-guide_042022.pdf
https://www.fema.gov/sites/default/files/documents/fema_local-mitigation-planning-policy-guide_042022.pdf
https://www.fema.gov/sites/default/files/documents/fema_stafford_act_2021_vol1.pdf
https://www.fema.gov/sites/default/files/documents/fema_stafford_act_2021_vol1.pdf
https://dnr.nebraska.gov/sites/dnr.nebraska.gov/files/doc/floodplain/resources/2022_SFHMP_FINAL_20220630_Ver2.pdf
https://dnr.nebraska.gov/sites/dnr.nebraska.gov/files/doc/floodplain/resources/2022_SFHMP_FINAL_20220630_Ver2.pdf
https://nebraskalegislature.gov/pdf/reports/research/public_power_2018.pdf
https://nebraskalegislature.gov/pdf/reports/research/public_power_2018.pdf
https://msc.fema.gov/portal/home
https://dnr.nebraska.gov/sites/dnr.nebraska.gov/files/doc/floodplain/resources/2022_SFHMP_Draft_Published04112022.pdf
https://dnr.nebraska.gov/sites/dnr.nebraska.gov/files/doc/floodplain/resources/2022_SFHMP_Draft_Published04112022.pdf
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To identify jurisdictional vulnerabilities, it is vitally important to understand the people and built
environment of the planning area. The following section is meant to provide a description of the
characteristics of the planning area to create an ougyadfile. Many characteristics are covered in each

2dzZNA AaRAOUAZ2Y Qa O2YYdzyAdGeé LINRPFAEST AyOfdzRAy3IY RS
inventory. Redundant information will not be covered in this section. Therefore, this section will highligh

at-risk populations and characteristics of the built environment that add to regional vulnerabilities.

Planning Area Geographic Summary

The ULNRD is located in central Nebraska and covers 6,690 square miles and includes all of Grant, Hooker,
Thomas, Blaine, and Logan Counties and parts of McPherson, Brown, and Cherry Counties. For the
purposes of this plan update, the planning area coBdesne, Hooker, Logan, and Thomas Counties and

the Village of Hyannis, which resides within Grant County. However, Grant County opted to not participate

in the plan, and McPherson, Brown, and Cherry Counties are covered under other neighboring multi
jurisdictional HMPs.

The majority of the over four million acres of land in the NRD lies within the Nebraska Sandhills region,
with some small areas in the southeast corner including valleys and dissected plains topoBiapbgted

plains are represented by hilly land with moderate to steep slopes and sharp ridge crests. Valleys are flat
lying land along major streams and include stred@posited silt, clay, sand, and gravel materials. There

are five main rivers in the @hning area, which include the North Loup, Middle Loup, South Loup, Calamus,
and Dismal Rivers, as well as several important tributaries: Goose Creek, Calf Creek, Big Creek, Wild Horse
Creek, and Rifle Creek. The planning area is comprised of primarilyepasd rangeland, with small
amounts of cropland, national forest, and water bodies.

Demographics

As noted above, the planning area includes all of Blaine, Hooker, Logan, and Thomas Counties. While
neither the NRD or U.S. Census Bureau collects specific demographic information for the NRD, it serves
an estimated population of 3,400. This populationlilies a range of demographics and persons at risk

to natural and humasmade disasters.

Tablel1: Estimated Population for the Planning Area

COUNTY 2000POPULATION 2010POPULATION 2020POPULATION
BLAINE 583 539 431
GRANT 747 661 611
HOOKER 783 690 711
LOGAN 774 682 716
THOMAS 729 756 669
TOTAL 3,616 3,328 3,138

Source: U.S. Census Bureau

Tablel2: Estimated Population for the Planning Area by Cohort

PLANNINGAREA STATE ONEBRASKA
<5 5.6% 6.8%
5¢19 18.9% 20.7%
20¢ 64 50.6% 56.8%

4U. S. Census Bureau. 2000/2010/2017. ~yidgre e fitod:/dd@rensu2ghvicddscA mer i can Com
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AGE PLANNINGAREA STATE ORNEBRASKA
>64 | 31.5% 21.9%
Median | 42.9 36.6

Source: U.S. Census Bureau

The population for the planning area has been declining since the 2000 regional population census. The
region accounts for approximate0/6% of the total population for the state in 2020.

In general, atisk populations may have difficulty withnedical issues, poverty, extremes in age, and
communications due to language barriers. Several outliers may be considered when discussing potentially
at-risk populations, including:

w b2G Ftf LIS2LX S &oNRa | NBE R ylIah RSNBR a4l
w Outward appearance does not necessarily mark a person-askat
w A hazard event will, in many cases, impaetisk populations in different ways.

The National Response Framework defineN& & { L} LJdzf | G A2y & | & & XLJ2LJdz | G A
have additional needs before, during, and after an incident in functional areas, including but not limited
to: maintaining independence, communication, transpoi A 2 Yy > & dzZLJSNBA a A2y s | yR YS

Dependent children under 19 years old are one of the most vulnerable populations to disasters.14 The
majority of people in this age group do not have access to independent financial resources, transportation,

or cellular telephones. They also lack pradtic@owledge necessary to respond appropriately during a

disaster. Despite this vulnerability, children are generally overlooked in disaster planning because the
presence of a cartaker is assumed. Witbver aquarte?2 ¥ (G KS LJ | yY Ay 3 deNdamh Qa L}2L
19, children are a key vulnerable group to address in the planning process. Nearly a quarter of these
children are under the age of five, further exacerbating their vulnerability.

Schools house a high number of children within the planning area during the daytime hours of weekdays,
as well as during special events on evenings and weekends. The following table identifies the various
school districts located within the planning ar@ad Figure7 is a map of the school district boundaries.
This list is comprehensive and does not represent only the school districts participating in this plan.

Table13: School Inventory
Mullen Public Schools | 175
Sandhills Public Schools | 90
Hyannis Area Schools | 152
Thedford Public Schools | 130
Stapleton PublicSchools | 188

Source: Nebraska Department of Educétion

SNebraska Department of Education. 2020. A Ne b rhtpsd/kep.edbcdtiorcna.gov/on Profi |l e
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Figure7: Regional School Districts
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Like minors, seniors (age 65 and greater) are often more significantly impacted by temperature extremes.
During prolonged heawaves, seniors may lack resources to effectively address hazard conditions and as
a result may incur injury or potentially death. Prolonged power outages (either standalone events or as
the result of other contributing factors) can have significant impactsany citizen relying on medical
devices for proper bodily functions. One study conducted by the Center for Injury Research and Policy
found that increases in vulnerability related to severe winter storms (with significant snow accumulations)
begin at ag 55. The study found that on average there are 11,500 injuries and 100 deaths annually related
to snow removal. Males over the age of 55 are 4.25 times more likely to experience cardiac symptoms
during snow removal.

There are currently no hospitals or loteym care facilities in the five county planning aréae ondong

term care facility located in Mullerecently closed (since 2019) causing a dearth of adequate health
facilities in the Upper Loup NRD area. Many families now care for medically ill family members either at
home or in surrounding communities such as Broken Bow.

In addition to residents being classified asriak by age, there are other specific groups within the
planning area that experience vulnerabilities related to their ability to communicate or their economic
status.Tablel4 provide statistics per county regarding households with English as a second language (ESL)
and population reported as in poverty within the past 12 months.
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Table14: ESL anéoverty Atrisk Populations
PERCENT THAT SPENGLISH AS A

GOUNTY FAMILIESBELOWPOVERTYEVEL

SECONDANGUAGE

Blaine County \ 1.3% 4.1%

Grant County \ 0.2% 17.4%
Hooker County | 1.2% 11.5%
Logan County | 2% 11.0%
Thomas County \ 0.9% 11.1%

Source: U.Lensus Buredy

Residents below the poverty line may lack resources to prepare for, respond to, or recover from hazard
events. Residents with limited economic resources will struggle to prioritize the implementation of
mitigation measures over motiemmediate needs. Further, residents with limited economic resources are
more likely to live in older, more vulnerable structures. These structures could be: mobile homes; located
in the floodplain; located near know hazard sites (i.e. chemical storage)amalder poorly maintained
structures. Residents below the poverty line will be more vulnerable to all hazards within the planning
area.

Residents who speak English as a second language may struggle with a range of issues before, during, and
after hazard events. General vulnerabilities revolve around what could be an inability to effectively
communicate with others or an inability to compwend materials aimed at notification and/or education.

When presented with a hazardous situation it is important that all community members be able to receive,
decipher, and act on relevant information. An inability to understand warnings and notificatiags

prevent nonnative English speakers from reacting in a timely manner. Further, educational materials
related to regional hazards are most often developed in the dominant language for the area, for the
planning area that would be English. Residents sthaggle with English in the written form may not have
sufficient information related to local concerns to effectively mitigate potential impacts. Residents with
limited English proficiency would be at an increased vulnerability to all hazards withptetin@ing area.

Similar to residents below the poverty line, racial minorities tend to have access to fewer financial and
systemic resources that would enable them to implement hazard mitigation projects and to respond and
recover from hazard events, including residentstandard housing and possession of financial stability.

The mostly homogenous racial profile of the planning area indicates that racial inequity will not
AAIAYATFAOLyGfe FTFFSOG GKS.O2YYdzyAleQa @dzZ ySNIoAT Al

Tablel5: Racial Composition in the Planning Area

RacEe

COUNTY
YEAR

BLAINE GRANT HOOKER LOGAN THOMAS

White, Non \ 2010 99.2% 98.4% 98.9% 98.4% 98.1%
Hispanic \ 2020 92.1% 94.9% 93.5% 94.4% 94.2%
Black \ 2010 0.2% 0.0% 0.0% 0.1% 0.2%
\ 2020 0.2% 0.8% 0.6% 0.0% 0.0%

\ 2010 0.0% 0.2% 0.5% 0.9% 0.2%

6 U.S. Census Bureau. 220 AfLanguage S p o Ree Mmericath  Cohtroumity : Sun2y0 (AG8)e &r estimates.
https://factfinder.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t#.

7 U.S. Census Bureau. 220 fSel ected Economi @0 AChargmeneri steistd mat e2C
https://factfinder.census.gov/faces/nav/jsfipages/searchresults.xhtml?refresh=t#.
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COUNTY
e SR BLAINE GRANT HOOKER LOGAN THOMAS
American Indian
and Alaskan 2020 0.0% 2.0% 0.7% 0.1% 0.6%
Native
Asian 2010 0.0% 0.2% 0.0% 0.1% 0.3%
2020 0.7% 0.2% 0.1% 0.6% 0.1%
Native Hawaiian 2010 0.0% 0.0% 0.0% 0.0% 0.0%
& Other Pacific 2020 0.0% 0.0% 0.0% 0.0% 0.0%
Islander
Other Races 2010 0.0% 0.5% 0.0% 0.1% 0.2%
2020 1.4% 0.2% 0.1% 0.0% 0.6%
Two Or More 2010 0.6% 0.8% 0.5% 0.3% 1.1%
Races 2020 5.6% 2.0% 4.9% 4.9% 4.5%

Source: U.S. Census Bufau

Built Environment and Structural Inventory

Data related to the built environment is an important component of a hazard mitigation plan. It is essential
that during the planning process communities and participating jurisdictions display an understanding of
their built environment and work to iderfii needs that may exist within their planning area. The US
Census provides information related to housing units and potential areas of vulnerability.

Tablel6: Selected Housing Characteristics

BLAINE GRANT HOOKER LOGAN THOMAS
TOTAL HOUSING UNITS 294 396 414 371 370
: . . 307 306
0 ) )

Occupied housing units 201 (68.4%) 281 (71.0%) 292 (70.5%) (82.7%)  (82.7%)
Lagl_q_ng complete kitchen 0% 0.7% 0% 0% 1.1%
facilities
Housing unit with no vehicles

: 0.4% 1.0% 6.6% N/A 1.1%
available
Mobile homes 12.5% 15.4% 9.6% 13.6% 3.9%

Source: U.S. Census Buf€au

Approximatelyll percent of housing units in the planning area are mobile homes. While unincorporated
Grant County has the highest rate of mobile homes, many of these are not located within the Village of
Hyannis who is participating in this HMP. For the purpose of this @rantCounty has the highest rate

of mobile homes in its housing stock Hb.4 percent. Mobile homes have a higher risk of sustaining
damages during high wind events, tornadoes, severe thunderstorms, and severe winter storms. Mobile
homes that are ehlier not anchored or are anchored incorrectly can be overturned by 60 mph winds. A
thunderstorm is classified as severe when wind speeds exceed 58 mph, placing improperly anchored
mobile homes at risk.

BlaineCounty has the highest percentage of unoccupied housing units. Unoccupied homes may not be
maintained as well as occupied housing, thus adding to their vulnerability. Furthermore, approximately
one percent of all housing units in the planning area dohaste a vehicle available. Households without

8U.S. Census Bureau2Z® G wi2@&ES26h NI SEGA Y (Sadé KIGLAYkkTFHOGFAYRSNPOSYy&adza 320k Fl OSakyl gk2afkld 3SakasSH N
9U.S. Census Bureau2Z dwl OSY-26a wWh SEMLA Yp (i Sdé KGGLIEYKKkFI OGFAYRSNPOSYyadza d3d320k Tl OS&akyl @k2aFklI 35akasStND
10U.S. Census Bureau.2Z® Sefected Housing Characteristie20ACS & S NJ SaGA Yl S8 0é¢ KGGLBAYKKFI OGFAYRSNPOSyadzad3I20k Tl OSakyl gkeiH
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vehicles may have difficulty evacuating during a hazardous event and a reduced ability to access resources
in time of need.

The majority of homes within the planning area were built prior to 1970, 28# of homes built prior to

1939. Housing age can serve as an indicator of risk, as structures built prior to state building codes being
developed may be more vulnerable. Residents living in these homes maybe at higher risk to the impacts
of high winds, toradoes, severe winter storms, and thunderstorms.

Figure8: Housing Age in Planning Area

Built 2014 or Iategu”t 2010 to 2013
4% 204

Built 2000 to 2009

Built 1939 or earlier 8%

28%

Built 1980 to 1989
8%

Built 1940 to 1949
7%

Built 1970 to 1979
12%

Built 1950 to 1959

13% Built 1960 to 1969

9%
Source: U.S. Census Bureau

Communications

Access to various communication methods is a key component for residents to receive, interpret, and
share information regarding mitigation activities taking place in their community as well as hazard events
as they unfold. Two of the primary ways to receive such communications are through local cell coverage
and internet access. Internet and cellulamgees have become critical resources to share and receive
information regarding hazardous events and disseminate important information including storm
warnings, evacuation orders, or weather updates.

Most homes have access to landline phones (less than two percent of housing units lack access to landline
telephone service); however, cellular telephones are increasingly a primary form of telephone service.
However, homes without either landlines or g#lbnes do represent a population at increased risk to
disaster impacts. Reverse 911 systems are designed to contact households via landline services and as a
result, some homes in hazard prone areas may not receive notification of potential impacts to take
protective actions. Emergency managers should continue to promote the registration of cell phone
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numbers with emergency alert systems and utilize systems which automatically ping cellphones by
triangulating cell towers.

Tablel7: Selected Communications

BLAINE GRANT HOOKER LOGAN THOMAS
No telephone service
available 0% 0.7% 0% 2.2% 0%
No access to 8.4% 25.3% 29.4% 19.7% 10.5%

Broadband/Internet
Source: U.S. Census Buféad

Social Vulnerability Index

All communities have some vulnerability to natural and hurmansed hazard events. Various social
O2yRAGAZ2Y A &dzOK & LIRGSNIe NIriaSazx OSKAOES | 00Saax
overall social vulnerability. The Center for Dise@eatrol (CDC) has developed a Social Vulnerability Index

to help public health officials and emergency responders identify communities at greater risk before,
during, and after major hazardous events. The index evaluates 15 social factors and breaks down
vulnerability into four domains: socioeconomic status; household composition and disability; minority

status and language; housing and transportation. Several of these factors have been discussed in more
depth earlier in this section. The following tablstdi the overall Social Vulnerability Index score for

counties in the planning area.

'Y TRRAGAZ2YLIE (22t dzAaSR (G2 ARSyGATe az20Alf @dz y SN
calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social
Vulnerability and Community Resilience:

OmnN QOERDBOENNYE Q&G A & Qi c‘bch"g)Qq ’é)'%‘)'QQQ .
O€adoceEY@ uax QQE wQ

Risk Index scores amgresented as a composite score for the 18 hazard types evaluated, as well as
individual scores for each hazard type.

Tablel8: Social Vulnerability Index Score by County

FEMANRI

EXPECTED SocIAL GOMMUNITY
RSKINDEX

ANNUALLOSS VULNERABILIT RESILIENCE
Blaine Low Risk Very Low Very Low Very Low Very Low
Grant Low:;/lizglum Very Low Relatively Low Very Low Very Low
Hooker Low Risk Very Low Very Low Very Low Very Low
Logan ‘ Lowg/li(saglum Very Low Very Low Very Low Very Low
Thomas Med';ir;;H'gh Very Low Very Low Relatively Moderate Very Low

Source: CDC Social Vulnerability Index, 20EEMA National Risk Index, 2020

11U.S. Census Bureau.Z2® Sefected Housing Characteristi2gP0ACS & S NJ S&GA Y 1Sa ¢ KOG LAYKkk T OGFAYRSNWDPOSy&adza ®320k Tl OSakyl gkaaT
*2U.S. Census Bureau.2Z Fanilies and Household Characterist2@0ACS §ear estimates(S2801§ K G LAYk k T+ OG0 FAYRSNWOSy ad2Aa ®32 0k FF OSakyt gke2a Tk LI
By SyGSNI F2NI 5A&8HaS /2y iNBf {20AFf +dzf ySNI 6Af AG@E LhyffRBskigdc.gomwmaptmla / 5/ Q&4 {20ALf +dzZf ySNIoAfAGE |
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I'FTFNR ALISOATAO @dzZ YySNI 6Af Al A BdcountNRivthe@@rmihggea b | G A 2
are included in the regional vulnerabilities section of each hazard pr&getion Four)Community

specific information about social vulnerabilities and rural capabiligediscussed il SOG A2y { S@Sy
individual jurisdictional profiles.

State and Federally Owned Properties

The following table provides an inventory of statefederallyowned properties within the planning area

by county. Note that this list includes Cherry, Brown, and McPherson Counties which have parts of the
O2dzyie SAGKAY (GKS ! LIISNI [ 2dzL) bw5Qa 2dz2NAARAOQUGAZ2YI
boundaries are included here.

Tablel9: State and Federally Ownelroperties

PROPERTY COUNTY

Avocet Wildlife Management Area Grant County Hyannis

Frye Lake WMA Grant County Hyannis

Nebraska Department of Roads Highways/roads/right of ways across alRi&ine,
Grant, Logan, Hooker, Thomas Counties

Nebraska Game and Parks Grant County

NebraskeStateForest Thomas County-Thedford andHalsey

US Forest Service Blaine County, Brewster Thomas County

Thedford andHalsey

De Fair Lake WMA Grant County

Cottonwood Steverson WMA Cherry County

Milburn Dam WMA Blaine County

Willow Lake B.C. WMA Brown County

American Game Marsh WMA Brown County

Yellowthroat WMA Brown County

South Pine WMA BrownCounty

Source: Nebraska Game and P& k8ounty Assessors

Historical Sites

According to the National Register of Historic Places for Nebraska by the National Park Service (NPS), there
are five historic sites located in the planning area.

Table20: Historical Sites

STENAME DATELISTED NEARESCOMMUNITY IN H.OODPLAIN
BESSENURSURY  5/24/1978 HALSEYTHOMASCOUNTY N
HOTEIDEFAIR ' 10/29/1976 HYANNISGRANTCOUNTY N
HOOKERIDUNTYOOURTHOUSE ‘ 1/10/1990 MULLENHOOKERIDUNTY N
HUMPHREXARCHEOLOGICBIE ‘ 1/21/1974 MULLENHOOKEROUNTY N
KELS@TE - 1/21/1974 MULLENHOOKERIOUNTY N

Source: National Parks Senfce

14bSOoNF &1+ DEYS FyR tFN)&® HAH MAcResseduly@i22hdp:/ouiddSebinska.gbi/pulfichdcessata§ 6 a | LI6

15 National Park ServicAccessed Jur@02¢ &bl GA2yFf wSIAAGSNI 2F | A&aG2NRO tf1FOS& btDIFfftSNE 5FGlolaSedé KAGLEAYKkkY LA
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The ultimate purpose of this hazard mitigation plan is to minimize the loss of life and property across the
planning area. The basis for the planning process is the regional and local risk assessment. This section
contains a description of potential hazardegional vulnerabilities and exposures, probability of future
occurrences, and potential impacts and losses. By conducting a regional and local risk assessment,
participatingjurisdictionscandevelopspecificstrategiedo addressareasof concernidentifiedthroughthis

process. The following table defines terms that will be used throughout this section plathe

Table21: Term Definitions

TERM DEFINITION

Hazard A potential source ahjury, death, or damage
Asset People, §tructures, facilities, and systems that have value to the
community
: The potential for damages, loss, or other impacts created by the
Risk . .
interaction of hazards and assets
Vulnerability Susceptibility to injury, death, or damages to a specific hazard
Impact The consequences or effect of a hazard on the community or asst
S The number of hazard events reported during a defined period of
Historical Occurrence time
Extent The strength or magnitude relative to a specific hazard
Historical Probability Likelihood of a hazard occurring based on historical occurrences
Future Likelihood The probability of a hazard occurring based on historical occurren

climate change, and future development

Requirement 8201.6(c)(2Risk assessment. The plan shall include a risk assessment that provides the factu
for activities proposed in the strategy to reduce losses from identified hazards. Local risk asses
must provide sufficient information to enable the jurisdintito identify and prioritize appropriate
mitigation actions to reduce losses from identified hazards.

Requirement §201.6(c)2)@ KS NA &1 lFaasSaavySyid aklFftt AyOfdzRS |
that can affect the jurisdiction.

Requirement §201.6(c)(2)(ix KS NA &1 lraasSaayvySyid akktft AyOfdzRS
natural hazards that can affect the jurisdiction. The plan shall include information on pre
occurrences of hazard events and on the probability of future hazardssven

Requirement §201.6(c)2)(i KS NA &1 FaasSaayvySyid akKlrtf AyOf dzRS
the hazards described in paragraph (c)(2)(i) of this section. This description shall include an
summary of each hazard and its impact on the community.

Requirement 8201.6(c)(2)(iiffhe risk assessment] must also address National Flood Insurance Program
insured structures that have been repetitively damaged floods.

Requirement 8201.6(c)(2)(ii)(AY-he plan should describe vulnerability in terms of the types and numbe
existing and future buildings, infrastructure, and critical facilities located in the identified hazard ar

Requirement §201.6(c)(2)(iiiFor multied dZNXA & RA QG A2y f LI Fyaz GKS NXA&]
risks where they vary from the risks facing the entire planning area.
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Methodology

The risk assessment methodology utilized for #ppendixfollows the same methodology as outlined in
the FEMA Local Mitigation Planning Handbook. This process consists of four primary steps: 1) Describe
the hazard; 2) ldentify vulnerable community assets; 3) Analyze risk; and 4) Summarize vulnerability.

When describing the hazard, trappendixwill examine the following items: previous occurrences of the
hazard within theplanning arealocations where the hazard has occurred in the past or is likely to occur
in the future; extent of past events and likely extent for future occurrences; and probability of future
occurrences. While the identification of vulnerable assets will be conduateoss the entirgolanning

area SectionEight will discussjurisdictionatspecific assets at risk for relevant hazards. Analysis for
planning areaisk will examine historic impacts and losses and what is possible should the hazard occur
in the future.Risk analysis will include both qualitative (i.e., description of historic or potential impacts)
and quantitative data (i.e., assigning values and measurements for potential loss of assets).

For each of the hazards profiled, the best and most current appropriate data available have been
considered. Further discussion relative to each hazard is discussed in the hazard profile portion of this
appendix Unlessa LISOAFAOFf f e adGrFrdiSR 20KSNBAaSs SIFOK KIFT I N
within the planning area

Average Annual Damages amtobability

FEMARequirement 8§201.6(c)(2)(ii)(Buggests that when the appropriate data is available, hazard
mitigation plans should also provide an estimate of potential dollar losses for structures in vulnerable
areas. This risk assessment methodology includes an overview of assets at risk ands pnistatée
average annual dollar losses for all hazards for which historic event data is available. Additional loss
estimates are provided separately for those hazards for which sufficient data is available. These estimates
can be found within the relevaritazard profiles.

Average annual losses from historical occurrences can be calculated for those hazards for which there is
robust historic record and for which monetary damages are recorded. There are three main pieces of data
usedin this formula.

9 Total Damages in Dollarshis is the total dollar amount of all property crop damages as
recorded in federal, state, and local data sources. The limitation to these data sources is that
dollar figures usually are estimates and often do not include all damages from every event, but
only officially recorded damages from reportedents.

i Total Years on Recordhis is the span of years there is data available for recorded events. During
this planning process, vetted and cleaned up National Centers for Environmental Information
(NCEI) was primarily usdzbtween January 1996 andanuary 2022 Although some data is
available back to 1950, this plan update only utilizes the more current and accurate data available.
Other periods of record for datare supplied where appropriate.

An example of the Event Damage Estimate is found below:
Y€ OQ@OG O AIXDE o a DI i
YE OBAOYR®E T RQQ

AT T TAHT HHA
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Historical Probabity

Historicalprobability can be calculated based on the total years of record and the total number of years
in which an event occurredt is important to note for this formula that the number of total events is not
used because multiple events may take place in a single year. This would skew the historical probability
higher than it actually ishn example of théistoricalprobability estimate is found below:

51177 N THHE b | | 0000 TS0V RE 601 METD
OTVE oand WQOER Q P

Future Likelihood

Future likelihood is the probability that a hazard will occur in the future. While historical probability tells
us how often a hazard occurred in the past, it does not provide a full picture of what could happen in the
future. Future conditions are liketp change the probability of hazard events. Climate change and future
changes in development will bring changes probability, risk, and vulnerability. For this hazard mitigation
plan historical probability, climate change, and future development will bertakto account when
determining the future likelihood of a hazard event occurring. Because future conditions are difficult to
guantify with percentages, future likelihood is broken down into ter categories below.

Table22: Probability Rating and Categories
RATING LIKELIHOOD FREQUENCY @ CURRENCE YEARLYNTERVAL

T -
1 Unlikely 0%5% pro_babl!lty to occur based on 25+ years
historical record
0 0 ili
5 Possible 69649 Anpro_babl!lty to occur based on Every 125 years
historical record
0 0, ili
3 Likely 50%79% prpbaplllty to occur based on Every 510 years
historical record
. . 80%100% probability to occur based on
4 Highly Likely historical record Every 15 years
5 Unknown No data available for determination

FEMA Standard Economic Values

'ad LI NI 27 -Co& Analgsi Tool8tys@riddrdieconomic values were developed to better help
estimate the avoided loss of services when implementing a hazard mitigation project. These standard
economic values can also be used to help estimateenqtél future economic impacts from a hazard
event. Table23 shows the economic value for traffic delays on roads and bridges, loss of electric services,
loss of wastewater services, loss of potable water services, and loss of communications/IT services. The
assumed damages do not consider physical damage to utjtypment and infrastructure but do
consider the impact on economic activity and impact on residential customers. To learn more about how
these values were calculated vibitps://www.fema.gov/sites/default/files/documents/fema_standard
economievaluesmethodologyreport 092022.pdf
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Table23: FEMA Standard Economic Values
SERVICEOST EcoNOMIG/ALUE

Traffic Delays on Roads and Bridges | $35.60/Vehicle/Hour
Loss of Electric Services | $182/Person/Day
Loss of Wastewater Services | $60/Person/Day
Loss ofPotable Water Services | $116/Person/Day
Loss of Communications/IT Services | $130/Person/Day

Source: FEMA, 20%2

£t a2 AyOf dzR SR -ChsyAndly8ia Todkit are |feys&fefyAedonomic values. Life safety is the
value of lives saved and injuries prevented resulting from mitigation meastatde24 shows the six
different severity levels, their economic value, and common injuries associated with each level.

Table24: FEMA Life Safety Economic Values

INJURYSEVERITY Econowmic
FLECTEGOMMONINJURIES
LEVEL VALUE

Superficial abrasion or laceration of skin; digit sprain; first dec

Minor burn; head trauma wittheadache or dizziness (no other neurologi  $35,000
signs).
Major abrasion or laceration of skin; cerebral concuss

Moderate (unconscious less than 15 minutes); finger or toe crush/amputat  $545,000
closed pelvic fracture with or withoutislocation.

Serious Major nerve laceration; mul-tlple rib fracture (but without flail c_hes $1.218,000
abdominal organ contusion; hand, foot, or arm crush/amputation.

Severe Spleen rupture; leg crush; chesall perforation; cerebral concussio $3.086,000

with other neurological signs (unconscious less than 24 hours).
Spinal cord injury (with cord transection); extensive secamdhird-
Critical degree burns; cerebral concussion with severe neurological ¢ $6,879,000
(unconscious more than 2dburs).

Injuries, which although not fatal within the first 30 days after

Un-Survivable accident, ultimately result in death.

$11,600,000

Source: FEMA, 2022

C9a! Qa all yRFNR SO2y2YAO @I tdzSa FyR fAFTS alfFsSdae
annual damages and average damage per event estimates for each hazard profile. Past hazard events do
not list the total number of people or vehicles impea, and thus it is impossible to retroactively calculate

the total economic impact using these values. While injuries and fatalities may be given it is not known
the severity of those injured during the event. The values are provided in this plan gmttiaipants can

better estimate potential losses and determine the benefits of potential future mitigation actions.

w

Bcoga! ® {SLISYOSINZHGMHIMY (68 SVSFAdEA G AYYSYy(d FyR 9yKFEyOSYSylé o Ki i LEohemicsatugsmat®dologpd 2 Ok &A1 S&k RSFI ¢
report_092022.pdf.
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Hazard Identification

The identification of relevant hazards for the planning area began with a review of the 2014 State of
NebraskaHazardMitigation Plan.TheRegionaPlanninglreamandparticipatingjurisdictionsreviewedthe

list of hazards addressed in the state mitigation plan and determined which hazards were appropriate for
discussion relative to the planning area. The hazards for which a risk assessment was completed are
included in the followingable.

Table25: HazardsAddressed in the Plan

HAZARD#ADDRESSED IN T2@824 UPPEROUPNRDHMP

ANIMAL ANOPLANTDISEASE DAM FAILURE DROUGHT
EARTHQUAKE EXTREMAEMPERATURES FLOODING
(HEAT ANIDOLD
HAZARDOUBIATERIALRELEASE SVEREHUNDERSTORMS SEVERRVINTERSTORMS
TERRORIS® QVILDISOBEDIENCE TORNADOE& HIGHWINDS WILDFIRE

While no hazards were eliminated or added during the220@per Loup NRD HMP; several changes were
made for hazards. Changes to hazards included:

Combined Chemical Fixed Sites & Chemical Transportation into Hazardous Materials Release
Changed Civil Disorder to Terrorism & Civil Disorder

Changed Extreme Heat to Extreme Temperatures to include Cold

Combined Hail with Severe Thunderstorms

Combined High Winds with Tornadoes

=A =4 =8 =8 =4

Hazard Assessment Summary Tables

The following table provides an overview of the data contained in the hazard profiles. Hazards listed in
this table and throughout the section are in alphabetical order. This table is intended to be a quick
reference for people using the plan and does ooitain source information. Source information and full
discussion of individual hazards are included later in this section.

Table26: Regional Risk Assessment

APPROXIMATANNUAL
HAZARD PREVIOUS®)CCURRENCE LIKELNEXTENT

PROBABILITY
AGRICULTURANIMALDISEASE 32 3/9 289% A2 SIS (Pl e
Highly Likely
Unavailable
AGRICULTURALANTDISEASE 0 Unlikely Likely to occur despite lack o

reported occurrences
Varies by structure,

DAM FAILURE 0 Unlikely inundation of floodplain
downstream from dam

0,
DROUGHT 474/1,539months 31/.0 Mild Drought (D1)
Possible
4/123=3.3% .
EARTHQUAKES 4 Unlikely <4.0 magnitude
= 0,
EXTREMEHEAT Avg. 3 days per year 84/1Iiiely65@ >100°F
EXTREMEOLD Avg. 10 days per yeal 10/28 = 36% <10°F
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Possible
Inundation ofland or roads
F.OODING 14 9/28 = 32% near waterways likely.
(FLASH AND RIVER)NE Possible Minimal flooding extent
anticipated.
HAZARDOUMATERIALE RXED . Localized to the facilities ang
0 Unlikely . .
STE adjacent surroundings.
HAZARDOUMATERIALG 5/52 = 10% _ Avg. 1,125LGA
17 . Limited(<0.5 mile) from
TRANSPORTATION Possible .
release site
= 0,
HIGHWINDS 126 ZWi?kel;l/o 9 BWF (Avg 434mph)
SEVERHHUNDERSTORMS .
(INCLUDES HAKEAVY RAIN 28/28=100% Hme NJ. AyE
LIGHTNINGAND THUNDERSTORI 1,072 Highly Likel Avg 1.19 hal
& ghly Likely Wind 5087 knts
WIND)
SFVEREVINTERSTORMS o 2'25’1 YPE 7\ ©
_ 30%40° below zero (wind
(INCLUDES BLIZZARESTREME 296 28/28=100% chill
g(TDOLz:\;:};E STORM®VINTER Highly Likely 606 BV 26
20-30 mph winds
TERRORISM ANDVILDISORDER 0 Unlikely Unavailable
TORNADOES 26 17/28 = 61% Range EFBF2
Likely Avg. EFO
24/24 = 100%
WILDFIRE 372 Highly Likely Avg 250 acres
Table27: Loss Estimation for the Planning Area
HAZARD \ COUNT PROPERTY QrROP OTHERMPACTS
Agricultural Af"ma' 32 99 animals N/A
Disease Disease
Plant Disease 0 N/A $0
Dam Failure 0 $0 N/A
474/1,53
Drought 9 months $5,000,000 $4,728,459
Earthquakes 4 $0 $0
Avg. 3
Extreme Heat days per $0 $598,315
year
Avg. 10
Extreme Cold days per $0 $245,944
year
. Flash Flood 8 $535,000
Flooding Flood 6 $480.000 $15,286
Hazardous Fixed Site 0 $0 N/A
Materials Transportation 7 $80,826
Halil 851 $1,822,000 $
Heavy Rain 3 $0 $
Severe Lightning 2 $3,000 N/A
Thunderstorms Thunderstorm
Wind 216 $536,000 N/A

50
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Blizzards 49 $255,000
Heavy Snow 22 $10,000
. 2 fatalities, 1
gteovrizz Winter | Ice Storms 2 $16,000 $57.083 injury
Winter Storms 223 $315,000
Winter
Weather 0 $0
Tornadoes & High Winds 126 $7,000 $259,921
High Winds Tornadoes 26 $104,500 $0
Terrorism and Civil Disorder 0 $0 N/A
1 fatality
20 homes
threatened, 16
structures
Wildfire 372 95,672 acres $139,538 threatened, 3
homes
destroyed, 4
structures
destroyed

3 fatalities, 1
injury
20 homes
threatened, 16
structures
threatened, 3
homes
destroyed, 4
structures
destroyed

$9,164,326  $10,228,287

Historical Disaster Declarations
The following tables show past disaster declarations that have been granted within the planning area.

Farm Service Agency Small Business Administration Disasters

The U.S. Small Business Administration (SBA) was created in 1953 as an independent agency of the federal
governmentto aid, counselassistandprotect the interestsof smallbusinessoncernsjo preserve free
competitive enterprise, and maintain and strengthen the overall economy of our nation. A program of the
SBA includes disaster assistance for those affected by major natural disasters. The following table
summarizes the SBA Disasters involtirggplanning area in the last decade

Table28: SBADeclarations

DISASTER
DECLARATION PRIMARY CONTIGUOUS
DECLARATION DESCRIPTION
YEAR COUNTIES COUNTIES

NUMBER
NE00049 8/1/2012  Drought Statewide Statewide
NE00021 6/20/2008 Severe Stprms, Tornadoes, Blaine, Logan,

and Flooding Thomas
NE00020 6/20/2008  Scvere Storms, Tomadoes, Blaine, Logan

and Flooding
NE00014 7/24/2007  Severe Storms and Flooding Logan
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DISASTER
DECLARATION PRIMARY CONTIGUOUS

DECLARATION DESCRIPTION
YEAR COUNTIES COUNTIES

NUMBER

NEO00013 6/6/2007  Scvere Storms, Tomadoes,  p oo
and Flooding

NEOOO11 1/7/2007 Severe Winter Storms Blaine, Logan
High Temperatures, High .

NE00007 7/13/2006  Winds, Excessive Heat, and =N Hooker,

Ongoing Drought Logan, Thomas

High Temperatures, High

NEO00006 7/13/2006  Winds, Excessive Heat, and Blaine
Ongoing Drought

Source: Small Business Administration, 2004217

At the time of this plan development historical state disasters for Nebraska were not available. At attempt
was made to request such disaster data from the state but at this time, there is no database which records
past Nebraska disasters which can beuded for reference. Future plan updates should explore if such

a database has been created for inclusion into HMP planning efforts.

Presidential Disaster Declarations

PresidentiatlisasterdeclarationsareavailableviaFEMArom 1953to 2019.Declarationgprior to 1962are

not designated by county on the FEMA website and are not included below. The following table describes
presidential disaster declarations within the planning area for the period of record. Note that while data
is availabldrom 1953 onward,the planningareahasonly receivedl5 presidentialdisasterdeclarations

since 2001.

Table29: Presidential Disaster Declarations

DEASUE DECLARATION
DECLARATION DATE AFFECTEBGOUNTIES TOTALPUBLICASSISTANCE
NUMBER
SEVEDE HTES Hooker, Thomas
1373 5/16/2001 Storms, Flooding, anc ' . $2,982,075.51
Logan, Blaine
Tornadoes
Severe Storms,
1517 5/25/2004 Tornadoes, and Blaine $13,351,657.77
Flooding
Hurricane Katrina Grant, Logan,
3245 9/13/2005 Blaine, Thomas, $393,813.27
Evacuees
Hooker
1627 1/26/2006 Severe Winter Storms Logan $5,444,137.27
1674 1/7/2007 Severe Winter Storms Blaine, Logan $124,357,843.32
Severe Storms,
1706 6/6/2007 Flooding, and Thomas, Blaine $6,109,252.52
Tornadoes
1714 712412007 SRVED SIS e Logan $2,306,258.82
Flooding
Severe Storms, Blaine. Logan
1770 6/20/2008 Tornadoes, and - -ogan, $36,258,650.19
. Thomas
Flooding
”Small Business Administration. 208l my ® & { . ! S5A&F&GSNI [ 2ty 51 41 ®¢ ! OO SglaatSseewbabsOediiess/Shalban-progms/dikastérLId Yk Kk 6 6 6 P& O ©3 2

loans/disastefloan-data.
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DECLARATION DECDLﬁsEATION AFFECTEGOUNTIES ~ TOTALPUBLIGASSISTANCE
NUMBER
1924 7/15/2010 SRVED SEms ene) - LeGET, [HERlEr: $49,926,354.50
Flooding Thomas, Blaine
2900 4/22/2011 Thedford Fire Thomas N/A
Severe Storms,
4014 B2i2011  ToaC0es, Ssjt;'ght Logan $3,362,468.45
Flooding
Severe Winter Storms
4321 6/26/2017 and StraighiLine Blaine $2,653,954.12
Winds
Severe Winter Storms
4375 6/29/2018 and StraightLine Logan, Blaine $83,371.64
Winds
Severe Winter
4387 8/27/2018 Storms, Straight Line  Thomas, Logan $252,445.02
Winds, and Flooding
Severe Winter
4420 3/21/2019 Storms, Straight Line Blaine, Logan $1,872,997.37
Winds, and Flooding
Blaine, Grant,
4521 41412020 Nebraska COVALD Hooker, Logan, $281,829,946.43
Pandemic
Thomas
Nebraska Severe
4616 9/6/2021 Storms and Straight Grant $28,136,444.65
Line Winds
Nebraska Severe
4662 71272022 Storms and Straight Logan $10,051,999.97
Line Winds

Source: FEMA, 198%)2318

Climate Adaptation

Longterm climate trends have shifted throughout the 21st century and he Figure9: Great Plains
Region

created significant changes in precipitation and temperature which have alte
the severity and subsequent impacts from severe weather evetanges in
the regional climatdés a growingconcern impacting communities, Indian tribe:
residents, local economies, and infrastructure throughout the planning ai
Discussions on temperature, precipitation, and climate impacts are inclu
below.

The planning are& inthe Northern Great Plains region of the United States,
which stretches from Montana and North Dakota southward to Wyoming and Nebraska. A large elevation
change across the region contributes to high geographical, ecological, and climatological variability,
including a strong gradient of decreasing precipitatimoving from east to west across the region.
Significant weather extremes impact this area, including winter storms, extreme heat and cold, severe
thunderstorms,anddrought.

18 Federal Emergency Management Agenc229 ¢ 5 A a I & i S NJ 5 § etobbrRapahdtgss/dveww.foda.gavéopenfemalatasetdisaster
declarationssummariegl .
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The Fourth National Climate Assessment has provided an overview of potential impacts within the
planning ared?

1 Water: Water is the lifeblood of the Northern Great Plains, and effective water management is

ONRGAOFE (2 GKS NBIA2YyQa LIS2 LY SiEdustyNBveddsmally R
changes in annual precipitation can have large effects downstream; when coupled with the
variability from extreme events, these changes make managing these resources a challenge.
Future changes in precipitation patterns, warmer tempgaras, and the potential for more
extreme rainfall events are very likely to exacerbate these challenges.

Agriculture: Agriculture is an integral component of the economy, the history, and the culture of
the Northern Great Plains. Recently, agriculture has benefited from longer growing seasons and
other recent climatic changes. Some additional production and conservatmefits are
expected in the next two to three decades as land managers employ innovative adaptation
strategies but rising temperatures and changes in extreme weather events are very likely to have
negative impacts on parts of the region. Adafdn to extremes and to longeerm, persistent
climate changes will likely require transformative changes in agricultural management, including
regional shifts of agricultural practices and enterprises.

Recreation and TourismEcosystems across the Northern Great Plains provide recreational
opportunities and other valuable goods and services that are at risk in a changing climate. Rising
temperatures have already resulted in shorter snow seasons, lower summer stream flows, and
higher stream temperatures. These changes have important consequences for local economies
that depend on winter or rivebased recreational activities. Climateduced landuse changes in
agriculture can have cascading effects orselp entwined natural ecosystems, such as wetlands,
and the diverse species and recreational amenities they support.

Energy:Fossil fuel and renewable energy production and distribution infrastructure is expanding
within the Northern Great Plains. Climate change and extreme weather events put this
infrastructure at risk, as well as the supply of energy it contributes to suppdividuals,
communities, and the U.8conomy The energy sector is also a significant source of greenhouse
gases and volatile organic compounds that contribute to climate change and glexgicdzone
pollution.

b S 6 NJ @hhrgifgClimate

The United Stateis experiencing significant changes in temperature, precipitation, and severe weather
events resulting from climate change. Long term climate tremifidead to an increase in the frequency
and intensity of hazardous events, which will causeveral significant economic, social, and
environmental impacts on Nebraskans.

Changes in Temperature

{AYyOS wmydpX bSOoNrajilQa 2@SNIff | @SN modslivig.JS NJ
suggests warmer temperature conditions will continue in the coming decades and rise steadily into mid
century. Warming has increased the most in winter and spring months with winter minimum
temperatures rising 22°F. In addition, there greater warming for nighttime lows than for daytime highs.
Since 1985, the length of the frost season has increased by an average of more than one week across
Nebraska, with lie length likely to continue to increase in the future. Projected temperature changes
range from2-11°F by 200 depending on emissions projed&gurel1).2°
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FigurelO: Average Temperature (1898021)
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Figurell: Observedand Projected Temperature Chang®&ebraska
Observed and Projected Temperature Change

Nebraska

== (bservations
| Modeled Historical

15.0

Higher
Emissions

o 12.5 B Lower Emissions

o Il Higher Emissions

© 10.0-

= e

e

) 7.5+ a.é

o 3 8

S 50 2 €

-o-é - L

‘é’ 2.5 v : |

: byl

— 0.0 n Iy \ \v VW 'Uw T v ‘

T T T T T T T
1900 1925 1950 1975 2000 2025 2050 2075 2100

Source: NCEI
Apht! ! ® HAHM® &/ EAYFGS G F DfFyOSY Hitis#ving ackidnBaa gov/da§stateditekiBardes/2b/tavgONR/ABB R al NOK HAHHO®

2020?base_prd=true&begbaseyear=1901&endbaseyear=2000&trend=true&trend base=100&begtrendyear=1895&endtrendyear=202

UPPEROUPNRDHAZARIMITIGATIONPLAN| 2024 55


https://www.ncdc.noaa.gov/cag/statewide/time-series/25/tavg/12/12/1895-2020?base_prd=true&begbaseyear=1901&endbaseyear=2000&trend=true&trend_base=100&begtrendyear=1895&endtrendyear=2020
https://www.ncdc.noaa.gov/cag/statewide/time-series/25/tavg/12/12/1895-2020?base_prd=true&begbaseyear=1901&endbaseyear=2000&trend=true&trend_base=100&begtrendyear=1895&endtrendyear=2020

SCTIONOUR RSKASSESSMENT

Additionally, the length of the frodree seasoni(e.,growing season) has been increasing nationally since
the 1980s. While a longer growing season may provide some benefit for heavily agricultural areas,
concurrent changes in temperature, water availability, and pest pressures may cause additional impacts.
For instance, longer growing seasons coinciding with periods of drought and extreme heat can indicate
lower production from increased plant mortality and increased risk to wildfire ignition probability and fuel
load potentials. On average, the Great Plawas seen an increase of ten days to the annual growing
seasort?

Figurel2: ObservedU.S. Temperature Change
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Changes in Precipitation

Changing extremes in precipitation are anticipated in the coming decades, with more significant rain and
snowfall events and more intense drought periods. Seasonal variations will be heightened, with more
frequent and more significant rainfall expectedtive spring and winter and hotter, drier periods in the

2 o{® Dft2olt /KIy3S wSaSINDOK t NEINFHXNSBSaH Swm 2lylodip2)
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summer. Since 1895, yearly annual precipitation for Nebraska has increased sWgjttiha changing
climate, winter and spring precipitation is projected to increase across Nebraska. According to climate
projections, winter and spring will likely become 20 percent wetter, with summers becoming 10 percent
drier.

Climate modeling may show only moderate precipitation and streamflow changes; however, most of the
Northern Great Plains region is already at risk to large annual and seasonable variability as seen by
flooding and drought events occurring in concurrentiged here will likely be more days with a heavy
precipitation event (rainfall of greater than one inch per day) across the region and subsequent impacts
to riverine flooding events or overwhelmed local stormwater management systems. Groundwater and
reservar water sources are increasingly important to communities and residents in the planning area to
meet water needs during periods of shortage. Precipitation varies significantly across the state and moves
in a longitudinal gradient. The east receives twice much precipitation (35 inches annually) as the
Nebraska Panhandle (15 inches) on averfddde planning area is locat@h the northeastern side of

the state with a lower overall precipitation total than the southeastern portidfinter precipitation is
LINE2SOGSR G2 AyONBFrasS Ay AyidSyarde IyR YIFé& o0SyS¥
moisture but could potentially delay crop planting in the summer. Increased spring precipitation may lead
to heightened runoff andlooding, reducing water quality and eroding séfls.

Figurel3: NebraskaAverage Precipitation (1892021)

MNebraska Precipitation
1895-2021 Trend
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Impacts from Climate Change

Observed changes in the intensity and frequency of extreme events are a significant concern now and in
the future because of the social, environmental, and economic costs associated with their impacts.
Challenges that are expected to affect communitiesyimmments, and residentbecause ofclimate

change include:

1 Developing and maintaining sustainable agricultural systems

1 Resolving increasing competition among land, water, and energy resources

1 Conserving vibrant and diverse ecological systems

T 9yKFEYyOAy3 (GKS NBaAfASyOS 2F GKS NBIA2yQa LIS2 LI

Certain groups of people may face greater difficulty when dealing with the impacts of a changing climate.
Older adults, immigrant communities, and those living in poverty are particularly susceptible. Additionally,
specific industries and professions tiea weather and climate, like outdoor tourism, commerce, and
agriculture, are especially vulneralsle.

As seen in the figure beloWebraskas experiencing an increase in the number of bilimilar natural
disasters.

Figurel4: NebraskaBillion Dollar Disasters10802022
Nebraska Billion-Dollar Disaster Events 1980-2022 (CPI-Adjusted)
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Agriculture
The agricultural sector will experience an increase in droughts, an increase in grass and wildfire events,

changes in the growth cycle as winters warm, an influx of new and damaging agricultural diseases or pests,

0 o{d 9YPANRYYSydGlt tNRBGSOUGAZ2Y !'3SyOeo a/ftAYFHOS
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and changes in the timing and magnitude of rainfall. As described in the Plant Hardiness Zs(f€ignap

15) available for the United States, these changes have shifted the annual growing season and expected
agricultural production conditions. Nebraska is vulnerable to changes in growing season duration and
growing season conditions as a heavily agriculturaltpethdent state. These added stressors on
agriculture could have devastating economic effects if new agricultural and livestock management
practices are not adopted.

Figurel5: Plant Hardiness Zone Chang012 to 2023
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USDA Agricultural Research Service
SR U-S. DEPARTMENT OF AGRICULTURE
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Air Quality

Rising temperatures will also impact air quality. Harmful air pollutants and allergens increase as
temperatures increase. More extended periods of warmth contribute to longer pollen seasons that allow
plant spores to travel farther and increase exposure to allergens. More prolonged exposure to allergens
can increase the risk and severity of asthma dtaand worsen existing allergies in individi#alan
increase in air pollutants can occur from the growing number of grass and wildfires. The public can be
exposed to harmful particulate matter from smoke and ash that can cause various health issues.
Depending on the length of exposure, age, and indafidusceptibility, effects from wildfire smoke can
range from eye and respiratory irritation to severe disorders like bronchitis, asthma, and aggravation of
pre-existing respiratory and cardiovascular diseages.

Water Quality
Increasing temperatures, shifting precipitation patterns, and extreme weather events impact water

quality throughout the state. As average temperatures increase, water temperatures also rise and put
water bodies at risk for eutrophication and excess algawth that reduce water quality. Extreme
weather events and shifting precipitation can lead to fluctuating river flows, erosion, sediment

29 United States Department of Agricultur2®3® 2083USDA Plant Hardiness Zone Mbitps:/planthardiness.ars.usda.gov/
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I AND26D HAMPD a2 AfRFANB {Y21SY ! DdzARS F2NJ I SIf (KOl NBs/2020Aififreismekgguifdesewsed201Bobep@ralS R HaHmMd K G L3
3_0.pdf
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accumulation, and morphological changes to water bodies and surrounding landscapes. In agricultural
landscapes, major storm events can cause sediment and nutrients such as phosphorous and nitrogen to
runoff into nearby water sources. Runoff can contribute the buildup of nutrients in the water,
increasing plant and algae growth that can deplete oxygen and kill aquatic life. Nutrient enrichment can
lead to toxic cyanobacterial harmful algae blooms (cyanoHABSs), which can be harmful to animal and
human healh. CyanoHABs can cause economic damage such as decreasing property values, reducing
recreational revenue, and increasing the costs for treating drinking whter.

With the increasing intensity and frequency of extreme precipitation events, impacts to water systems
ultimately threaten human health. Events can lead to flooding and stormwater runoff that can carry
pollutants across landscapes and threaten human hdajtbontaminating water wells, groundwater, and
other bodies of water. Common pollutants include pesticides, bacteria, nutrients, sediment, animal waste,
oil, and hazardous waste. Flooding impacts property, infrastructure, economies, and the ecologyrof wate
bodies.

Energy

Shifting climate trends will have a direct impact on water and energy demands. As the number of 100°F
days increases, along with warming nights, the stress placatieornergy grid will likely increase and
possibly lead to more power outages. Severe weather events also stress energy production, infrastructure
transmission, and transportation. Roads, pipelines, and rail lines are all at risk of damages from flooding,
extreme heat, erosion, or added stress from increased residential dentar@stical facilities and
vulnerable populations that are not prepared to handle periods of power outages, particularly during heat
waves, will be at risk.

Future Adaptation and Mitigation

The planning area will have to adapt to a changing climate and its impacts or experience an increase in
economic loss, propertyamage agricultural damage, and loss of lifdne magnitude of expected changes

will exceed those experienced in the last centlPgst events have typically informed HMPs to be more
resilient to future eventsExisting adaptation and planning efforts are inadequate to respond to these
projected impacts.This HMP includes strategies for the planning area to address these chamjjes a
increase resilience. Howevegach iteration andupdate of this HMPor other planning effortsshould
O2y&ARSNI AyOftdzZRAY3 FTRFELIWGFGAZ2Y +a F O2NB adNrasS3ae
frequency, intensity, and distribution of hazarddommunities that are already the most vulnerable to
weather and climate extremes will be stressed even further by more frequent extreme events occurring
within an already highly variable climate systefuarisdictions in the planning area should considastp

and future climate changes and impacts when incorporating mitigation actions into local planning
processes.

21 {D{® abdziNASYy (& I yR 9 dzii NB hiosk/Rrwiusgs.gok/i iy éx§/\diateBeRourceS/sciditza/ntientand-euophication?qt
science_center_objects=0#gtience_center_objects

33 USGCRP, 2018: Impacts, Risks, and Adaptatthe United States: Fourth National Climate Assessment, Volume II: Regdrief [Reidmiller, D.R., C.W. Avery, D.R. Easterling, K.E. Kunkel,
K.L.M. Lewis, T.K. Maycock, and B.C. Stewart (eds.)]. U.S. Global Change Research Program, Washington, P, USA, 186
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Hazard Profiles

Information from participating jurisdictions was collected and reviewed alongside hazard occurrence,
magnitude, and event narratives as provided by local, state, and federal databases. Based on this
information, profiled hazards were determined to eitheave a historical record of occurrence or the
potential for occurrence in the future. The following profiles will broadly examine the identified hazards
across the region. Hazards of local concern or events which have deviated from the norm are discussed in
greater detail in each respective community profile (Ssxtion Seveaf this plan). Jurisdictional local
planning teams selected hazards from the regional hazard list as the prioritized hazards for the jurisdiction

0FaSR 2y KA&G2NROI €

KETFENR 200d2NNByOSazx LRGSYGALlf

is important to note that while a jurisdiction may not have selected a specific hazard to be profiled, hazard
events can impact any jurisdiction at any time and their selection is rfatl andication of risk.The
following table identifies the top hazards of concern for participating jurisdictions.

As identified by the participating jurisdictions, the overall top hazards of concern in the planning area from

greatest concern to least concern are:

Severe Thunderstorms
Severe Winter Storms
Tornadoes and High Winds
Wildfire

Drought

Hazardous Materials
Extreme Temperatures

= =4 =4 =4 -8 -8 =9

Hazards not identified as top concern:

Agricultural Plant and Animal Disease

1

9 Terrorism and Civil Disorder
i Dam Failure

i Earthquakes

1 Flooding

62
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Table30: Top Hazards of Concern by Jurisdiction

z g 8 2 g y 2
& ¥ = D, = = ) Z )
JURISDICTION g = s 3 = S g 2 & = > 5 92 é
e i = I | a w [ a) o @) b < = i
= = o) = = 8 = 5 = 23 E3 =
Z & & | ol e = == & Eea Rf =
Upper Loup NRD X X X X X
Blaine County X X X
Brewster X X
Dunning X X
Grant County - - - - - - - - - - - -
Hyannis X X X
HookerCounty X X X X X
Mullen X X X X
Logan County X X X
Gandy X X
Stapleton X X
Thomas County X X X X
Halsey X X X
Thedford X X
Mullen Public Schools X X X
Sandhills Public School X X X X X
Thedford Public School X X X X
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AGRICULTURARLANT ANDANIMALDISEASE

Agriculture Disease is any biological disease or infection that can reduceidliey or quantity of either
livestock or vegetative crops. This section looks at both animal disease and plant disease, as both make
dzLJ I aA3AYAFAOLIY(G LRNIA2Y 2F bSoNlraillQa |yR (GKS LI

The economy of the state of Nebraska is heavily vested in both livestock and crop sales. According to the
Nebraska Department of Agriculture (NDA) in 2012, the market value of agricultural products sold was
estimated at more than $23 billion; this totalsglit between crops (estimated $11.37 billion) and livestock
(estimated $11.69 billion). For the planning area, the market value of sold agricultural products exceeded
$145 million.The tables belowhowthe population of livestock within the planning area. This count does

not include wild populations that are also at risk from animal diseases

Table31: Livestockinventory
MARKENVALUE 02017 CATTLEAND HOGSAND SHEEP AND POULTRYEGG

QU LIVESTOCERALES CALVES PGs LAMBS LAYERS
Nebraska $12,672,422,000 6,759,945 3,584,756 63,043 7,353,761

Blaine $29,925,000 43,246 - 146 73
Grant (D) 35,721 - - 141
Hooker (D) 23,282 (D) (D) (D)
Logan $18,436,000 27,209 - (D) 139
Thomas $22,369,000 27,981 (D) - (D)

Total $70,730,000 157,439 0 146 353

Source: U.S. Census of Agriculture, 2017, @@ja not available

According to the NDA, the primary crops grown throughout the state include alfalfa, corn, sorghum,
soybeans, and wheat. However, the majority of the planning area is comprised of ranchland and forage
acreage. The following tables provide the value andsiofdand in farms for the planning area.

Table32: Land and Value of Farms in the Planning Area
GOUNTY  NUMBER OFARMS  LAND INFARMS(ACRES ~ MARKEWALUE 0R017CROPSALES

Nebraska 46,332 44,986,821 $9,311,007,000
Blaine 101 366,649 $2,130,000
Grant 64 495,096 (D)
Hooker 97 427,028 (D)

Logan 117 298,017 $10,178,000
Thomas 90 388,140 $2,027,000
Total 469 1,974,930 $14,335,000

Source: U.S. Census of Agriculture, 2017

Table33: Crop Values

CoRN SOYBEANS WHEAT
COUNTY ACRES ACRES ACRES
VALUE VALUE VALUE
HARVESTED HARVESTED HARVESTED
Blaine 2,098 $1,483,000 360 $108,000 - -
Grant - - - - - -
Hooker (D) (D) - - - -
Logan 12,768 $7,096,000 4,067 $2,023,000 413 $66,000
Thomas (D) (D) - - - -
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CoRN SOYBEANS WHEAT

COUNTY ACRES ACRES ACRES
VALUE VALUE VALUE
HARVESTED HARVESTED HARVESTED

Total 14,866 8,579,000 4,427 2,131,000 413 66,000
Source: U.S. Census of Agriculture, 2017

Location

Given the agricultural presence in the planning area, animal and plant disease have the potential to occur
across the planning area. If a major outbreak were to occur, the economy in the entire planning area
would be affected, including urban areas.

The main landuses where animal and plant disease will be observed include: agricultural lands; range or
pasture lands; and forests. It is possible that animal or plant disease will occur in domestic animals or
crops in urban areas.

Historical Occurrences
Animal Disease
The NDA provides reports on diseases occurring in the planning area. Ther@2imestances of animal

diseases reported between January 2014 anarch 2023by the NDA These outbreaks affecte@d
animals.

Table34: LivestockDiseases Reported in the Planning Area

POPULATION
YEAR COUNTY DISEASE EACTED
Grant Blue Tongue 1
o ;
Logan Leukosis 1
Blaine Paratuberculosis 1
Grant Blue Tongue 1
Grant Bovine Viral Diarrhea 1
2015 Grant Paratuberculosis 1
Enzootic Bovine
Logan Leukosis 1
Logan Vesicular Stomatitis 1
Grant Paratuberculosis 3
Grant Leptospirosis 1
2016 Hooker Blue Tongue 1
Hooker Paratuberculosis 1
Enzootic Bovine
Logan Leukosis 1
Grant Paratuberculosis 5
2017 Enzootic Bovine
Logan Leukosis 1
Grant Paratuberculosis 5
2018 Grant Leptospirosis_ 1
Thomas Paratuberculosis 40
Thomas Leptospirosis 1
Grant Leptospirosis 1
Grant Paratuberculosis 2
2019 Hooker Anaplasmosis 2
Hooker Blue Tongue 15
Hooker Bovine Viral Diarrhea 4
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POPULATION

YEAR COUNTY DISEASE AT

Blaine Blue Tongue 1

Porcine Reproductive

Blaine and Respiratory 4
2020 Syndrome

Grant Paratuberculosis 1

Hooker Paratuberculosis 1
2022 Grant Leptospirosis 1

Logan Paratuberculosis 1

Enzootic Bovine

2023 Hooker Leukosis 1

Source: U.S. Census of Agriculture, 2dad4ch 20234

Avian Influenza is a viral disease that affects chickens, turkeys, pheasants, quail, waterfowl, swans,
peafowl, and guinea fowl. The virus is highly transferable between birds and can cause decreased egg
production, respiratory issues, and death within thied population. Avian Influenza was first detected in
Nebraska in a nenommercial backyard flock in March 2022. As of September 2023 there is no Avian
Influenza outbreak in thplanning are&®

Figurel6: Avian Flu irNebraska

2022-2023
Highly Pathogenic Avian Influenza (HPAI) Cases in Nebraska
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Plant Disease

A variety of diseases can impact crops and often vary from year to year. The NDA and the USDA provide
information on some of the most common plant diseases, which are listed below.

34 Nebraska Department of Agricultur2022b ¢ [ A #Saiz0
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Table35: Common Crop Diseases by Crop Type

QrRoOP DISEASE
Anthracnose Southern Rust
Bacterial Stalk Rot {GSgl NI Qa 2 Af
Common Rust Common Smut
Corn Fusarium Stalk Rot DNRPaaQa 2Afi
Fusarium Root Rot Head Smut
Gray LeaSpot Physoderma
Maize Chlorotic Mottle Virus
Anthracnose Pot and Stem Blight
Bacterial Blight Purple Seed Stain
Bean Pod Mottle Rhizoctonia Root Rot
Soybeans Brown Spot Sclerotinia Ste.m Rpt
Brown Stem Rot Soybean Mosaic Virus
Charcoal Rot Soybean Rust
Frogeye Leaf Spot Stem Canker
Phytophthora Root and Stem Rot Sudden Death Syndrome
Barley Yellow Dwarf Leaf Rust
Wheat Black Chaff Tan Spot '
Crown and Root Rot Wheat soyborne Mosaic
Fusarium Head Plight Wheat Streak Mosaic
Ergot Zonate Leaf Spot
Sorghum Sooty Stripe
Burr Oak Blight Dutch Elm Disease
Trees Powdery Mildew Leaf Spot and Blight
Canker (various types) Root Rot
Pine Wilt Disease Crown Gall

In addition to the viral and bacterial diseases that could impact crops, pests can also result in crop loss or
detract from crop quality. Pests present in the planning area include:

1 Japanese Beetles
Grasshoppers
Western Bean Cutwork
European CorBorer
Corn Rootworm

Corn Nematodes
Soybean Aphids
Rootworm Beetles

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

The RMA provides data on plant disease events and plant losses in the planning areavareene
instances of plant diseases reported from 2€P3 by the RMA

Japanese Beetles

Japanese beetles are a rising concern in the state and planning area. Japanese beelighlare
destructiveinvasive pests found imanycountiesacross Nebraskd he figure shows counties declared as
infested by the beetlesThomasGounty declared infestation i8019 These beetles cause damagehe
larval state (root damage) and adult stage (defoliatidxult Japanese beetles can defoliate a tree quickly
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as other beetles are attracted to feeding sites by both the scent of the plant and pheromones sent out by
other beetles.Chemical pesticides provide temporary protection however there are no-fange
protection measures.

Figurel7: JapaneseéBeetle Distributionin Nebraska

Japanese Beetle Distribution
ounties Declared as Infested
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Average Annual Losses

Accordingo the USDARMA(20002018)there were no plant diseasesventsor damagedor the planning

area. This does not mean that plant disease outbreaks did not occur, simply that they were not recorded.
Additionally, Grant County and Hooker County do not have RMA data availaBlBMA also does not

track losses for livestock, so it is not possible to estimate losses due to alisemde.

Table36: Agricultural Disease Losses
HAaZARDIYPE NUMBER OEVENTS EVENTS PEFEAR  TOTALLOSS  AVERAGERANNUALLOSS
Plant Disease 0 0 $0 $0

Animal Disease | 32 3.2 99 animals 9.9animals/yr
Source: RMA, 2062023; NDA, 20142023

Extent

There is no standard for measuring the magnitude of agricultural disease. Historical everitsgsoted

a relatively small numbers of livestock and/or cropbe planning area is heavily dependent on the
agricultural economy and the extent scale for this hazard applies the same to each jurisdiction in the plan.
Any severe plant or animal disease outbreak which may impact this sector would negatively impact the
entire planningarea.

Historical Probability and Future keélihood

Given the historical record of agricultural plant disease disease outbreakreported out of 22 year9

the annual probability of plant disease is statedests thanone percent(Unlikely) Given the historical
record for animal disease eventig disease outbreak reported Bof 10years) for the purposes of this

plan, the annual probability cinimaldisease occurrence #) percent(Highly Likely)The likelihood of
agricultural disease outbreaks is likely to remain consistent or increase as future development occurs;
particularly if agricultural production remains the driving economic sector in the planning. Higher
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production demand will lead farmers, ranchers, or other producers to increase population densities of
livestock and crops.

Table37: Historical Probability & Future Likelihood Agricultural Disease

Hazard B Climate Change Future Development Future
Probability Impact Impact Likelihood

Animal 0 Increase in Frequeng Consistentto increase in . :

Disease 90% and Extent Frequency Highly Likely

Plant Increase in Frequencg . .

. >109

Disease 1% and Extent Increase in Frequency Unlikely

Future Development

The likelihood of agricultural disease outbreaks is likely to remain consistent or increase as future
development occurs; particularly if agricultural production remains a driving economic sector in the
planning area. Higher production demand will leadnfars, ranchers, or other producers to increase
population densities of livestock and crops. For communities, diversification of trees and other landscape
vegetation will help reduce the impacts and likelihood of invasive species and plant disease outbreaks
Communities can require new developments to only have a certain percentage of trees from one specific
species.

Climate Change Impacts

The distribution and severity of agricultural disease outbreaks will likely increase alongside climate change
impacts. Shifting climatic conditions will stress existing agricultural populations and plant species, creating
vulnerability for new diseases take hold. Tie perceived trend toward higher average temperatures and
increased periods of severe drought increases the stress levels on animal populations, increasing the risk
of disease taking hold. Additionally, uncommon diseases may return at higleemaésras changes in the
environment cause the release of previously contained diseaspsarote the mutation of diseases.

l'a y20SR o0& GKS C2dzNIi K rird dommufities, wiefe domomi€s ate n&r& a4 4 Y S
tightly interconnected with agriculture than with other sectors, are particularly vulnerable to the

F ANRA Odzf GdzNI £ @2f | GAfAGE NBEFGISR (G2 OfAYIFGSX / NRLJ |
impacted both by direct effects of climate change (such as increasing trends in daytime and nighttime
temperatures; changes in rainfall patterns; and more frequent climate extremes, flooding, and drought)

and consequent secondary effects (such as increased weed, pest, and disease pressures; reduced crop and
forage production and quality; and damage to infrastructure). While climate change impacts on future
agricultural production in specific regions of taited States remain uncertain, the ability of producers

to adapt to climate change through planting decisions, farming practices, and use of technology can
reduce its negative impact on productébif

Changes to crop growth cycles due to warming winters and alterations in the timing and magnitude of
rainfall events have already beebservedas these trends continy¢hey will require new agriculture
and livestock management practices.

Community Top Hazard Status
Nojurisdictionidentified Agricultural Plant and Animal Disease as a top hazard of concern

BC2dzNI K bl GA2ylf [/ fAYFGS | & adhpalions yidiUbited Stateg: BoudhlNAtibdial ClimatE Assebsingng Yoluhtestl/nca2018.globalchange.gov/
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Regional Vulnerabilities
The following table provides information related to regional vulnerabilities; for jurisdictismedific
vulnerabilities, refer tdSection Seven: Community Profiles.

Table38: RegionalAgricultural Vulnerabilities
-Those in direct contact with infected livestock

People -Potential food shortage during prolonged events

-Residents in poverty if foggrices increase

-Local and regionalo®nomic power tied to the agricultural industry
Economic -Large scale or prolonged events may impact tax revenues and local capa
-Land values may largely drive population changes within the planning ar
Built Environment -None

Infrastructure -Transportation routes can be closed during quarantine
Critical Facilities -None
Climate -Changes in seasonal normals can promote spread of invasive specie

agricultural disease
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DAM FAILURE

Accordingtothedd SO NI &1 ! RYAYAAUNr 0ABS / 2RSS RIFEYa INB daly
works, with the ability to impound water, wastewater, or ligthdrne materials and which is:

1 twenty-five feet or more in height from the natural bed of the stream or watercourse measured
at the downstream toe of the barrier, or from the lowest elevation of the outside limit of the
barrier if it is not across a stream channel or watercourse, tanth&gimum storage elevation, or

1 has an impounding capacity at maximum storage elevation of fifty-feeteor more, except that
any barrier described in this subsection which is not in excess of six feet in height or which has an
impounding capacity at maximum storage elevation of ne@aggr than fifteen acrdeet shall be
exempt, unless such barrier, due to its location or other physical characteristics, is classified as a
high hazard potential dam.

Dams do not include:

1 an obstruction in a canal used to raise or lower water;

1 afill or structure for highway or railroad use, but if such structure serves, either primarily or
secondarily, additional purposes commonly associated with dams it shall be subject to review by
the department;

9 canals, including the diversion structure, and levees; or

I water storage or evaporation ponds regulated by the United States Nuclear Regulatory
| 2YYA&EAZ2Y ©E

The NeDNR uses a classification system for dams throughout the state, including those areas participating
in this plan. The classification system includes three classes, whidefared in the table below.

Table39: Dam Size Classification

EFFECTIVEEIGHT(FT) X EEFECTIVEEIGHT
BEFFECTIVEBrORAGKACREFT)
Small \ X o=znsfth | ONB YR X op ¥
Intermediate \ > 3,000 acrét?to < 30,000 acrt? Or > 35 feet
Large \ ¥ onznftPn I ONB Regardless of height

Source: NeDNR, 2683

The effective height of a dam is defined as the difference in elevation in feet between the natural bed of
the stream or watercourse measured at the downstream toe (or from the lowest elevation of the outside
limit of the barrier if it is not across stregro the auxiliary spillway credtffectivestorage is defined as

the total storage volume in aceet in the reservoir below the elevation of the crest of the auxiliary
spillway. If the dam does not have an auxiliary spillway, the effective heightfeeadiee storage should

be measured at the top of dam elevation.

b SO NI &1 F S5SLINILIYSYyd 2F blddNFt wS&a2dNODSad &a5SLI NI YSy i Adninisthativé @add; Title 468, EigapeMD) Baxt 00806 S& F2NJ { I TS
®pSoNF a1l 5SLINIYSyi G 2F bl idNIFt wSa2 dzNDS aitps:/idor.nedbraskadgbvisitesidaringbiagka. gowfikes/do@dem 5 Y&Y 51 Y {F ¥SG& { SOGA;
safety/resources/Classificatiebams.pdf
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Dam failure, as a hazard, is described as a structural failure of water impounding structure. Structural
failure can occur during extreme conditions, which include but ardimited to:

Reservoir inflows in excess of design flows

Flood pools higher than previously attained

Pool near maximum level and rising

Excessive rainfall or snowmelt

Large discharge through spillway

Erosion, landslide, seepage, settlement, anacks in the dam or area
Earthquakes

Vandalism

Terrorism

NeDNR regulates dam safety and has classified dams by the potential hazard each poses to human life
and economic loss. The following are classifications and descriptions for each hazard class:

To T Too To To Do T o Do

1 Minimal Hazard Potential failure of the dam expected to result in no economic loss beyond the
cost of the structure itself and losses principally limited to the owner's property.

1 Low Hazard Potentialfailure of the dam expected to result in no probable loss of human life and
in low economic loss. Failure may damage storage buildings, agricultural land, and county roads.

1 Significant Hazard Potentialfailure of the dam expected to result in no probable loss of human
life but could result in major economic loss, environmental damage, or disruption of lifeline
facilities. Failure may result in shallow flooding of homes and commercial buildings ogeldama
main highways, minor railroads, or important public utilities.

9 High Hazard Potential failure of the dam expected to result in loss of human life is probable.
Failure may cause serious damage to homes, industrial or commercial buildingsarfeur
highways, or major railroads. Failure may cause shallow flooding of hospitals, nursing, lmome
schools.

Location

Communities or areas downstream of a dam, especially high hazard dams, are at greatest risk of dam
failure. According to the USACE National Inventory of Dahere are three dams located within the
planning areaall classified akow HazardAccording to the Dam Safety Division of NeDNR, there are three
dams in totak one Low hazard and two Minimal hazaFigurel8 maps the location of these dams in the
planning area.

Table 46: Dams in the Planning Area

COUNTY Low/M INIMALHAZARD SGNIFICANFIAZARD HIGHHAZARD

Blaine 1* 0 0

Grant 0 0 0

Hooker 0 0 0

Logan 0 0 0

Thomas 2* 0 0

Total 3 0 0
SourceNational Inventory of Dams, 2023 ah®DNR, 202°b 2  SY bS5bw Of I aaA¥asSa . tFAyS [/ 2dzy
FYR 2yS ¢K2YlLa [/ 2dzyié RIY & dGaAyAYl I FTFNRE D

P¥pSOoNF A1+ S5SLINIGYSyG 2F bl ddaNF £ w Sttps:Hedribiraska gon/dassatety/debraskatpmingentery.L y Sy ( 2 NB d ¢
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*The southern portions of Cherry County and Brown County are loadtteid the NRD boundary, but
outside of the planning area. Dams in these counties located outside of the Upper Loup NRD are not
included here.

Damowners and the NeDNR have optetlthis time to not include dam breach maps or inundation maps

in hazard mitigation plans due to the sensitive nature of this information. Requests can be made of the
dam owner or the Dam Safety Division of NeDNR to view an inundation to view an inundation magp specifi
to a dam.

Figurel8: DamLocations in the Planning Area
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Dams classified with high hazard potential require the creation of an Emergency Action Plan (EAP). The
EAP defines responsibilities and provides procedures designed to identify unusual and unlikely conditions
which may endanger the structural integrity of the dam within sufficient time to take mitigating actions
and to notify the appropriate emergency management officials of possible, impending, or actual failure
of the dam. The EAP may also be used to prowigkfication when flood releases will create joa
flooding. An emergency situation can occur at any time; however, emergencies are more likely to happen
when extreme conditions are present. While there are no high hazard dams located within the planning
area, there is one high hazard dam in Cherryr@puoorth of the planning area

If a high hazard dam is built or a significant dam is reclassified as high hazard, then the dam would require
the creation of an Emergency Action Plan (EAP). The EAP defines responsibilities and provides guidance
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designed to identify unusual and unlikely conditions which may endanger the structural integrity of the
dam within sufficient time to take mitigating actions and to notify the appropriate emergency
management officials of possible, impending, or actudlifaiof the dam. The EAP may also be used to
provide notification when flood releases will create major flooding. An emergency situation can occur at
any time; however, emergencies are more likely to happen when extreme conditions are present. The
EAP inades information regarding the efficiency of emergency response entities so that proper action
can be taken to prevent the loss of life and property. Local emergency response entities generally included
in an EAP include but are not limited to 911 Dispa@bunty Sheriffs, Local Fire Departments, Emergency
Management Agency Director, County Highway Department, and the National Weather Service (NWS).

Upstream Dams Outside the Planning Area

According to the Dam Safety Section of the NebraskadddRounty specific Local Emergency Operations
Plans there are currently no high hazard upstream dams (upstream of the planning area) which could
affect the planning area.

HistoricalOccurrences

According to the Stanford University National Performance of Dams Program, there have been no dam
failure events within the planning areAdditionally, no dams of concern upstream of the planning area
have experienced failure eventall dams should be inspected by the owner on a regular basis and after
heavy rainfall events. groblems are found during an inspection, the dam should be repaired to ensure
the structural integrity of the dam is preserved. NeDNR provides periodic inspections of dams and
recanmendations for repair to the dam owners.

Average Annual Losses

Due to a lack of data and the sensitive nature of this hazard, potential losses are not calculated for this
hazard. Community members in the planning area that wish to quantify the threat of dam failure should
contact their County Emergency Managementloe NeDNR.

Extent

Inundation maps are not made publicly available for security reasons and there are no high hazard dams
in the planning area. Any dam that were to fail in the planning area would likely produce minimal damages
While a breach of a high hazard dam would certainly impact those in inundation areas, the total number
of people and property exposed to this threat would vary based on the dam location. Since inundation
maps are not made publicly available for securitgg@nsit is difficult to quantify the full etent of dam

failure impacts across the planning area. However, as there are no high hazard dams located in the
planning area, the likely extent of damages from dam failure to all communities in the planning area is
minimal.

Historical Probability and Future kelihood

According to the 2P1 Nebraska State Hazard Mitigation Plan dmuh Gokie, Chief Dam Safety Section at
NeDNRd¢The probability of failure of a wathaintained, weldesigned dam is low. Nevertheless, with over

2,900 dams in Nebraska of varying age and condition, there is typically at least one dam failure in the State
each year. Large storm systems that resulieigional flooding, like the widespread flood events of 2010

and 2019, often result in several dam failures. The majority of the dams that fahwi# low hazard

potential dams located in rural areas where the resulting damage is mostly limited to the dam itself and
GKS RIFEY 26YySNBQ LINRBLISNI&d [26 YR YAYAYLFE KFITIFNR
either a 50year or 100year cesign flood event, so larger events will overtop the dam, which can result in
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dam failure. Dams that are classified as significant and high hazard potential are required to meet higher
standards and failure of these dams is are

The NeDNR has stated that there is typically at least one dam failure in the State of Nebraska each year.
For the purpose of this plan, the probability of dam failure will be stated at less than one percent annually
as no dams have failed in the planning area over the past 100 {f&airkely) It should be noted that dam

failure events are more likely to occur concurrently with extensive flooding or other dam failure events as
systems are stressed by consecutive failures. As excessive rainfall evenkelgrmd¢rease due to the
impacts of climate change in the coming decades, the probability of future dam failure events is also likely
to increase.

Table40: Historical Probability& Future Likelihood DamFailure

Hazard Historipgl Climate Change Future Development 'Fut'ure
Probability Impact Impact Likelihood
Neither Increase nor
Dam Failure <1% Increase in Frequency| Decrease in Frequency| Unlikely

Increase in Exposure

Future Development

Any future growth insignificanthazard dam inundation areas increases the impacts from dam failure.
Additionally, any increase in development downstreanamyexisting dams may elevate these dams to a
high hazard rating. As many dam inundation areas are also identified floodplain locations, developing
outside these areas will reduce vulnerability to both haza€@lsser to the damthe breach inundation

zone is frequently larger than the identified floodplain, so caution should be used when develomsg are
just downstream of a damCommunitiesor countiescould implement requirements for any new
development or substantial improvements in dam inundation areas similar to floodplain ordinances to
minimize the number of people and property impacted during a dam failure event.

However, overall flood risk and risk from dam failure events in the Upper Loup NRD area is low. Future
development will likely not occur in areas at risk from dam failure as the majority of dams in the area are
used for agricultural purposes only.

Climate Change Impacts

While climate change does not directly affect dam failure eveptsnges in precipitation and
temperature swings and extremes are highly likely to impact the planning area. Increased rainfall events,
either in frequency and/or in magnitude, will lead to exacerbated stress on infrastructure systems
including dams. Addihally, past streamflow records are typically used to design or determine dam
construction requirements and maintenance requirements. Climate change may impact dam systems in
the following vays:

1 Drought/Extreme Heat land subsidence, erosion, embankment settling, or foundation cracking
1 Floodingg increased embankment erosion, sloughing, overtopping risk, or damage from ice jams

Community Top Hazard Status
Nojurisdictionsidentified Dam Failure as a top hazard of concern
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Regional Vulnerabilities

Regional vulnerabilities to dam failure vary based on surrounding development and other flood control
measures. As communities and the region develop, considerations should be made to a variety of local
vulnerabilities. Te following table provides information related to regional vulnerabilities; for
jurisdictionatspecific vulnerabilities, refer tBection Seven: Community Profiles.

Table41: Regional Dam Failure Vulnerabilities

SECTOR VULNERABILITY

-Those living downstream ainydam
-Evacuations likely with high hazard dams

FEge -Hospitals, nursing homeshildren,and the elderly at greater risk due to lo
mobility
-Businesses located in the inundation areas would be impacted and clost
. an extended period of time
Economic

-Employees working in the inundation area may be out of work for an extel
period of time

Built Environment -Damage to homes and buildings

-Transportation routes could be closed for extended periods of time

Infrastructure -Utilities and utility infrastructure could be damaged or destroyed

Critical Facilities -Critical facilities in inundation areas are vulnerable to damages
-Increased annual precipitation contributes to sustained stress on system

Climate -Changes in water availability and supply can constrain energy productiol

reservoir stores
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DROUGHT

Drought is generally defined as a natural hazard that results from a substantial period of below normal
precipitation. Although many inaccurately consider drought a rare and random event, it is actually a
normal, recurrent feature of climate. Drought cacooir in virtually all climatic zones, but its characteristics
can vary significantly from one region to another. A drought often coexists with periods of extreme heat,
which together can cause significant social stress, economic losses, and environregrdalagion. The
planning area is largely rural, which presents an added vulnerability to drought events; drought conditions
can significantly and negatively impact the agricultural economic base.

Drought is typically a slow onset, creeping phenomenon t
can affgc'g a wide range of peoplg, IivvestockA, and i'ndustri of climate, although many erroneous! L
26 SOSNE Ay az2yYsS OFasSa aff s ea et Rt 2 OO dzN,
last for shorter periods of time as seen in 2€AR13 across PN CRIRT L OE R RS T Eilepao =Rl

Nebraska. Wile many impacts of these hazards are NOBEERS I ISR A Lo AL

structural, there is the potential that during prolonged droug egl=Rg=le[[sJaRteR=Tle]igl=I8

events structural impacts like foundation cracking can oc
from dry soil. Drought normally affects more people than oth
natural hazards, anddgtimpacts are spread over a larger geographical area. Detection and early warning
signs of drought conditions have improved recently but are still more difficult to identify than that of
quickonset natural hazards (e.g., flood, winter storms, tornado@sfording to the National Drought
Mitigation Center (NDMC), droughts are classified into four major types:

Droughtis a normal, recurrent feature

~National Drought Mitigation Center

1 Meteorological Droughtis defined based on the degree of dryness and the duration of the dry
period. Meteorological drought is often the first type of drought to be identified and should be
defined regionally as precipitation rates, frequencies (norms), and winds vary.

9 Agricultural Droughtoccurs when there is deficient moisture that hinders planting germination,
leading to low plant population per hectare and a reduction of final yield. Agricultural drought is
closely linked with meteorological and hydrological drought, as agriculturaneaipplies are
contingent upon the two sectorsivestock can also become stressed during a prolonged drought.

1 Hydrologic Droughbccurs when water available in aquifers, lakes, and reservoirs falls below the
statistical average. This situation can arise even when the area of interest receives average
precipitation. This is due to the reserves diminishing from increased water ussagally from
agricultural use or high levels of evapotranspiration, resulting from prolonged high temperatures.
Hydrological drought often is identified later than meteorological and agricultural drought.
Impacts from hydrological droughmay manifest themselves in decreased hydropower
production and loss of watdrased recreation.

1 Socioeconomic Droughiccurs when the demand for an economic good exceeds supply due to a
weatherrelated shortfall in water supply. The supply of many economic goods includes, but are
not limited to, water, forage, food grains, fish, and hydroelectric potfer.

The following figure indicates different types of droughts, a commonly occurring temporal sequence, and
the various types of effects that they can have on a community.

OpGA2YFEf S5NBAAKG aAldAIrdA2y [/ SYyiSN® wamt® A5NBdzAKGE . FaAr0adé KGGLAYKKkRNRIZAKG ddzyt ®SRdzx &
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Figurel9: Sequence and Impacts of Drought Types

Natural Climate Variability

Precipitation Deficiency High temperature, high winds, low relative
(ameount, intensity, timing) humidity, greater sunshine, less cloud cover
Reduced infiltration, runoff, deep Increased evaporation
percolation, and ground water recharge and transpirtion

Soil Water Deficiency

Agricultural
Drought

Plant water siress, reduced

Time (duration)

biomass and yield

Reduced streamflow, inflow to reservoirs,
lakes, and pond di d wetland
wildlife habitat

Economic Impacts Social Impacts Environmental Impacts

Source: NationdDrought Mitigation Center, University of Nebradkacoln, 201%

Location
The entire planning area is susceptible to the impacts resulting from drought.

Historical Occurrences

The Palmer Drought Severity Index (PDSI) is utilized by climatologists to standardize gletsiiong

drought analysis. The data for the planning area was collected for Climate Division 2, which includes the
planning area. Table 48 shows the details @ Bralmer classifications.

Figure20: Nebraska Climate Divisions
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Table42: Palmer Drought Severity Index Classification

NUMERICAL VALUE DESCRIPTION NUMERICAL VALUE DESCRIPTION
4.0 or more Extremely wet -0.5t0 -0.99 Incipient dry spell
3.0t0 3.99 Very wet -1.0to0 -1.99 Mild drought
2.0t0 2.99 Moderately wet -2.0 t0 -2.99 Moderate drought
1.0t01.99 Slightly wet -3.0t0 -3.99 Severe drought
0.51t0 0.99 Incipient wet spell -4.0 or less Extreme drought

0.49 to -0.49 Near normal -- --

Source: ClimatBrediction Centéf

ThisOf A YI ( S pRidd@firecdr® syated in 1895 arfeigure21 showcases the historical trend for
droughtornonRNRB dzaKii O2yRAGA2ya F2NJ GKAA RADGAAAZYOD CKS vy
MQ AYRAOIFI(GS&an® KAYRRENB DI KR EE @S NBT RNRWZIAKHENS WR RINE

Figure21: Palmer Drought Severity Index
Nebraska, Climate Division 2 Palmer Drought Severity Index (PDSI)

12.007
8.007
4.00
0.00

-4.00

-8.00 T T T T T T T T T T T T T T +-8.00
Jan 1895 Sep 19811 Jan 1920 Sep 1936 Jan 1945 Sep 1961 Jan 1970 Sep 1986 Jan 1995 Sep 2011 Dec 2020

Source: NCEI, Climddévision2

Droughtis a cyclical event with periods of drought followed by periods of wet ordronght conditions.
Table43 shows the data quantitatively.€., number of months in drought by PDSI classification) for the
same time period shown iRigure21. The planning area has experienced several extreme droughts and
moderate, severe, and extreme droughts are likely in the future.

Table43: Historical Months in Drought
DROUGHT

DROUGHMAGNITUDE MONTHS INDROUGHT PERCEN@THANCE
QLASSIFICATION
-1 Magnitude | Mild Drought 191/1,539 12.4%
-2 Magnitude \ Moderate Drought 107/1,539 7.0%
-3 Magnitude .~ Severe Drought 72/1,539 4.7%
-4 Magnitude \ Extreme Drought 104/1,539 6.8%
Source: NCEI

The 2012 drought event is the most recent significant event for the planning area; however, the overall
event did not warrant a presidential disaster declaration within Nebraska. The whole state of Nebraska
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was in severe drought conditions from the middle of July in 2012 to the end of May in 2013 and over 70%
of the state was in exceptional drought conditions for over eight months. Numerous communities and
water providers across the state implemented mandgtavater restrictions, and some encouraged
voluntarily water conservation during that timeframe. As many as 81 municipal water systems in the state

experienced droughtelated water supply issues in 2012 according to the Nebraska Department of Health
and Human Service®

The image®n the nextpagesshow a general timeline of worsening drought conditions from the 2012
RNRAAKGI Ay bSOoNFrail FTNBY (GKS adl GSQarulyerpariencedy y dzl €
impacts from June 2012 through thénter of 2014.

Figure22: 2012 Drought Timeline
Drought Severity

. DO - Abnormally Dry
. D1 Drought — Moderate
. D2 Drought — Severe

. -33 Drought — Extreme
. -34 Drought - Exceptional

i
ety
\

-'January 2012 -- 72% of the State had no drought conditions. Drought was evident in
the Northeast ' of the state.

Y
y

. February 2012 — There was a slight improvement. 80% of the state had no signs
of drought.

March 2012 -- Abnormally dry conditions appeared in the northeast 4 and
southwest portion of the state.

Fe R
April 2012 -- Drought conditions increased to moderate in the northeast and west.

May 2012 -- The west and south parts of the state developed mostly moderate
drought conditions.

“2p 8o N ak 1l S5SLINLYSYd 2F 1SIfGK FyR I dz2Yly {SNIBAOS&® oW widdd N&Eb S0 Nil2a 15-S@ES Y1od3aND foln =2 [HinSINOd{é& & G S Y
https://dhhs.ne.gov/Reports/Public%20Water%20System%20Annual%20Report%202012.pdf
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Figure23: 2012 Drought Timeline (cont.)

=
L:EL_J__ e
June 2012 -- Conditions continued to worsen to severe over 40% of the state,
which involved the central and western parts of the state. About 7% of community water
systems began asking consumers to voluntarily restrict their use of water.

v

July 2012 -- The entire state was under some degree of drought conditions.
Throughout July, conditions deteriorated to 83% being under extreme conditions with 3.5%
being defined as worst case conditions or exceptional drought. Water system restrictions
showed a 65% increase. Most (78%) of those systems used voluntary restrictions while 22%
went to mandatory restrictions. These restrictions ranged from allowing watering of lawns only
on odd/even days to no lawn watering or vehicle washing.

August 2012 -- Exceptional drought conditions expanded to cover the central
part of the state running east from Highway 281, west to Colorado and Wyoming. Another 15%
of water systems began voluntary restrictions and another 12% began mandatory restrictions.

Sept 2012 -- Approximately 73% of the state experienced exceptional drought
conditions. For the most part only the southeast corner of the state had severe to exireme
conditions. No additional water systems were added to the list of those using restrictions.

Oct 2012 -- Exceptional drought conditions covered 77.5% of the state.

Nov & Dec 2012 - Conditions remained the same.

Nebraska in 201®/as the driest on record for the state, with record dryness occurring between June and
August.The area will remain vulnerable periodic drought as most projected increases in precipitation
are anticipated to occur during the winter months, while increasing temperatures lead to increased soil
drying.
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Average Annual Losses

The annual property estimate was determined based upon NCEI Storm Events Database since 1996. The
annual crop loss was determined based upon the RMA Cause of Loss Historical Database since 2000. This
does not include losses from displacement, functionalvdtime, economic loss, injury, or loss of life.

Grant County and Hooker County do not have RMA data availdble. NCE| database reported
$50,000,000 inotal property damageas $1,000,000 in property damages was listed for each of the five
counties duringhe 2012 drought event. The RMA listed o$41000,000 in crop damage from drought.

The direct and indirect effects of drought are difficult to quantify. Potential losses such as power outages
could affect businesses, homes, and critical facilities. High demand and intense use of air conditioning or
water pumps can overload the electriclstems and cause damage to infrastructure.

Table44: Loss Estimate for Drought

TOTALPROPERTY AVERAGRANNUAL AVERAGRANNUAL
HAZARDIYPE Losd PROPERThOSS TOTALOROPLOSS ROPLOSE
Drought \ $5,000,000 $178,571 $4,728,459 $197,019

1 Indicates the data is from NCEI (1996 to3)02 Indicates data is from USDA RMA (2000 to 2022)

The extreme drought in 2012 significantly affected the agricultural sector across the State of Nebraska
FYR F2NJ GKS LIXFyyAy3a FNBF® | OO2NRAYy3 (2 GKS t5{L
a-4.47, with extremes in August and Septembé+7.35 and-7.57 respectively. The Farm Credit Services

reported total indemnity payments across the State of Nebraska totaling $1.49 billion from crop loss from
GKAE @SINJ 2F RNRAAKGP /GGt S NI yOKAyYy 3y Xhe20d2 £ | NHS
drought forced ranchers to cull herds by as much as 60% to cope with reduced forage production with an
estimated loss of $200 per head by taking cattle to market earlier than normal. Neighborhood plots and

small organic farms up to largeealecorn and soybean productions and ranches all faced agricultural
declines during 2012 and in the subsequent years. Hay production was down 28%, corn was down 16%,

and soybean production dropped by 21% in 2671.2.

Extent

Using the data fronbelowit is reasonable to expect extreme drought to occu6bi@percent of years of
months for the planning ared 04 extreme drought months in 539 months). Severe drought occurred
in 72 months of the 1539 months of record4.7 percent of months). Moderate drought occurredif?7
months of the 1539 months of record 7.0 percent of months), and mild drought occurredlil of the
1,539 months of record (12 percent of months). Nowlrought conditions (incipient dry spell, near
normal, or incipient wet spell conditions) occurred 349 months, or20./% percent of months. These
statistics show that the drought conditions of the planning area are highly variable.

Figure24 shows the normal average monthly precipitation for the planning area, which is helpful in
determining whether any given month is above, below, or near normal in precipitation. Prolonged
negative deviations from the norm showcase drought conditions, whitdreinced growing conditions for
producers at those times.

“3Fuchs, Brian & Wood, Deborah & Ebbeka, Dee & Bergantino, Antony. (2015). From Too Much to Too Little: How the certrglHtic8.2012 evolved out of one of the most devastating
floods on record in 2011.
https://www.researchgate.net/publication/319542349 From Too_Much to _Too_Little_How_the_central US_drought of 2012 evolved oamet of the most devastatin
g_floods on_record in_2011
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Figure24: AverageMonthly Precipitation for the Planning Area
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Table45: Palmer Drought Severity Index Classification
NUMERICAL HISTORICAL  NUMERICAL

DESCRIPTION DESCRIPTION
VALUE =¢ © PERCENTAG VALUE =¢ ©

Incipient dry

4.0 or more Extremely wet 13.2% -0.5 t0-0.99 spell 6.8%

3.0t0 3.99 Very wet 10.8% -1.0 to-1.99 Mild drought 12.4%
Moderate

2.0t0 2.99 Moderately wet 13.1% -2.0 t0-2.99 drought 7 0%

1.0t0 1.99 Slightly wet 11.4% -3.0t0-3.99 Severe drought 4.7%

Incipient  wet Extreme
0.51t0 0.99 spell 4.9% -4.0 or less drought 6.8%
0.49 t0-0.49 Near normal 9.1% - -
Source: NCEI

The overall extent of impact frordrought on communities in the planning area is anticipated to be
consistent. Communities with limited water resources may be at greater vulnerability to drought impacts
such aghose with only one well or those with water quality issu8gveral communities in the planning
area do not have a central water system but rely on individual or private wells.

Historical Probability and Future keélihood

The following table summarizes the magnitude of drought and monthly probability of occurrence as
summarized and calculated using the PDSI index. NeExyoB the time, a part or all of the planning area

is likely to be experiencing droug(fossible)Due to the anticipated impacts from climate chareyed
future development the future likelihood of drought eventis very likely in the planning area.

Table46: Period of Record in Drought

MAGNITUDE DROUGHTOCCURRENCESMWNTH MONTHLYPROBABILITY
No Drought | 1,065/1,539 69.2%
Mild Drought | 191/1,539 12.4%
Moderate Drought | 107/1,539 7.0%
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MAGNITUDE DROUGHTOCCURRENCESMWNTH MONTHLYPROBABILITY
Severe Drought 72/1,539 4.7%
Extreme Drought 104/1,539 6.8%
Total Months in Drought 474/1,539 30.8%

Source: NCEI, 182923

The U.S. Seasonal Drought Outldeky(re25) provides a shosterm drought forecast that can be utilized

by local officials and residents to examine the likelihood of drought developing or continuing within three
months as based on existing conditions. The drought outlook is updated consisteatigliout the year

and should be reviewed on an ongoing basis. The following figure provides the drought outlook from
October 2023 through January 2024 an exampleThe U.S. Drought Monitor also provides a state
overview of drought conditiong={gure26). As ofOctober 2023the planning area was experiencing either

DO (Abnormally Dry) to D1 (Moderate Drougbgnditions.

Figure25: U.S. Seasonal Drought Outlook

U' S' Seasonal Drought OUtIOOk Valid for October 19, 2023 - January 31, 2024
Drought Tendency During the Valid Period Released October 19, 2023
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Figure26: U.S. Drought Monitoig Nebraska

Map released: Thurs. October 26, 2023

Intensity
None
DO (Abnormally Dry)
D1 (Moderate Drought)
D2 (Severe Drought)
I D3 (Extreme Drought)
Il D4 (Exceptional Drought)

No Data
Authors
United States and Puerto Rico Author(s):

Rocky Bilotta, NOAA/NCEI

Pacific Islands and Virgin Islands Author(s):
Ahira Sanchez-Lugo, NOAA/NCEI

Future Development

Any future developments are likely to increase water demand, increase travel on local transportation
routes, and influence continued growth on economic sectors at risk from the impacts of drought. Growing
communities will need to adapt and account for imased water demands for residential, commercial,
and industrial development.

Climate Change Impacts

An increase in average temperatures will contribute to the rise in the frequency and intensity of hazardous
events like drought, which will cause significant economic, social, and environmental impacts on
Nebraskans. Although drought is a natural part loé tclimate system, increasing temperatures will
increase evaporation rates, decrease soil moisture, and lead to more intense droughts in the future,
having negative impacts on dryland farmin@his will cause significant economic, social, and
environmentalimpacts on farming and community water systems in the planning area. The increase in
droughts will also lead to an increased risk of wildfire events as vegetation become“driereasing
temperatures and drought may reduce the potential for aquifers to recharge, which hagdong
implications for the viability of agriculture in Nebraska.

Community Top Hazard Status
Thefollowingjurisdictions identified Drought as a top hazard of concern:

1 Upper Loup NRD
1 Blaine County

1 Hooker County

1 Thomas County

Regional Vulnerabilities
Drought causes significant economic, environmental, and social impacts. Drought impacts several sectors
including agriculture, rural and municipal water supplies, fish and wildlife, tourism, recreation, water

“phl9LDd HAHH® &{ Gl qbSS o/ NI Kiv$1/E S s gnaneriéd. nids Srg/chapter/ne/#:~:text=The%20state%20is%20located%20far, (1895%E2%80%932020)%20averag
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guality, soil erosion, the incidence of wildfires flash floods electricity demand, and other sectors.
Drought can also indirectly impact personal and business incomes, tax revenues, unemployment, and
other social or economiareas as well.

The Mtional DroughtMitigation CenterQ @&NDMC)Drought Impact Reporter documents the impacts of
drought throughoutthe United States. The following table summarizes, by category, the impacts within
the ULNRDOrom 2010to 2023. Many of these reported impacts have been in the agricultural sector.
According to the Drought Impact Reper, since 2010there have beemd4 impacts repoted in the
planning areaWhile a valuable means of recording some drought impacts, the Drought Impact Reporter
does not accountdr every impact from drought. Therefore, while there wereportedimpacts, the
actual number of drought impacts since 2010 is likely much higher.

Table47: Reported Drought Impacts (2012023)

AGRICULTUR
HRE
PLANT&
WILDLIFE
RELIEF
RESPONSE
R=cTDIrTINN
TOURISM
RECREATION

ULNRD‘ 27 0 0 12 21 15 1 5 10
SourceNDMC¢, Droughtlmpact Reporter Dashboard, 2023
During the 2012 drought more than 1,100 surface irrigators across the state received a notiop to s

pumping from the Nebraska Department of Natural Resouftemwever, the NRD did not receive any
reports of well issues during the 2012 drought.

The following tablsprovide information related to regional vulnerabilitksy R C9a! Qa bl GA2y | f
values for DroughtFor jurisdictional specific vulnerabilities, referSection Seven: Community Profiles

Table48: National Risk Index Drought Vulnerabilities

R SKINDEXFACTOR BLAINE GRANT HOOKER LOGAN THOMAS
Risk Index Very Low  VeryLow  Very Low Rell_a(;t\ll\\:ely Very Low
Expected Annual Loss Very Low  VeryLow  Very Low Rell_e(t)t\ll\\:ely Very Low

Source: FEMA National Risk Index, 2022

Table49: RegionalDrought Vulnerabilities

FCTOR VULNERABILITY
-Insufficient water supply
People -Loss of jobs in agricultural sector

-Residents in poverty if food prices increase

-Closure of water intensivieusinesses (carwashes, pools, etc.)
-Loss of tourism dollars

-Decrease of land pricés jeopardizes educational funds
-Livestock loss

-Cracking of foundations (residential and commercial structures)
-Damages to landscapes

Economic

Built Environment

“SLincoln Journal Stanttps://journalstar.com/news/stateand-regional/govtand-politics/state-ordersirrigatorsto-stop-pumpingwater/article_983914048487-50b1-9820
323a19f94f42.html
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SECTOR VULNERABILITY

-Damages to waterlines below ground

Infrastructure -Damages to roadways (prolonged extreme events)

-Stressing of electrical systems (brownouts during peak usage)
Critical Facilities -None

-Increased risk of wildfire events, damaging buildings agnitultural land

Climate -Wildlife and species loss
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EARTHQUAKES

'y SFENIKIldzr 1S Aa GKS NBadzA# G 2F | adzRRSYy NBfSIFasS 27

waves. The seismic activity of an area refers to the frequency, type, and size of earthquakes experienced
over a period of time. Although rathemaommon, earthquakes do occur in Nebraska and are usually
small, generally not felt, and cause little to no damage. Earthquakes are measured by magnitude and
intensity. Magnitude is measured by the Richter Scale, a -b@8séogarithmic scale, which uses
sesmographs around the world to measure the amount of energy released by an earthquake. Intensity is
measured by the Modified Mercalli Intensity Scale, which determines the intensity of an earthquake by
comparing actual damage against damage patterns oheadkes with known intensities. The following
figure shows the fault lines in Nebraska and the following tables summarize the Richter Scale and Modified
Mercalli Scale.

Table50: RichterScale

A EARTHQUAKEFFECTS
MAGNITUDES
Less than 3.5 | Generally not felt, but recorded
3.5¢54 Often felt, but rarely causes damage
At most, slight damage to wedlesigned buildings. Can cause major damage tc
Under 6.0 _p .
poorly constructed buildings over small regions
6.1¢6.9 Can be destructive in areas up to about 100 kilometers across where people
7.0¢7.9 Major earthquake. Can cause serious damage over larger areas
Great earthquake. Can cause serious damage in areas several hundred kilor
8 or Greater ACIOSS

Source: FEMA, 206

Table51: Modified Mercalli Intensity Scale

CORRESPONDINRCHTER

SCALE  INTENSITY DESCRIPTION &FECTS
SCALEMIAGNITUDE

I Instrumental Detected only orseismographs
Il Feeble Some people feel it <4.2
[ Slight Felt by people resting, like a truck rumbling by
IV | Moderate Felt by people walking
Slightly ) .
\Y, Sleepers awake; church bells ring <48
Strong
VI | Strong Trees sway; suspended objestsing, objects fall <54
off shelves
VIl | Very Strong Mild alarm; walls crack; plaster falls <6.1
. Moving cars uncontrollable; masonry fractures,
VIl | Destructive -
poorly constructed buildings damaged
IX | RUINOUS i;;rr\]e houses collapse; grouahcks; pipes break <6.9
. Ground cracks profusely; many buildings
X | Disastrous destroyed; liquefaction and landslides widespre <73

®CSRSNIf 9YSNESyOe al ylt 38YSy thttps/dvwiefema.gaviemeigenemanpgers/dskwanagement/earthquake
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CORRESPONDINRCHTER

SCALE  INTENSITY DESCRIPTION &FECTS
SCALEMAGNITUDE
Most Buildings and bridges collapse; roads,
Very . .
XI . railways, pipes, and cables destroygdneral <81
Disastrous . .
triggering of other hazards
XIl | Catastrophic _Total destruction; trees fall; ground rises and fal >81
in waves

Source: FEMA, 2020

Location
The most likely locations in the planning area to experience an earthquake are near lmé&a@igure
27). The Kennedy Basin, Chadron Arch, Siouxana Arch, and Cambridge Arch fault lines would affect the

planning area.

Figure27: Fault Lines in Nebraska
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Historical Occurrences
According to the United States Geological Survey (USGS), there hava haedful ofearthquakes that

have occurred within the planning area since 19@hly four occurred within the participating county
planning ared’ The next figure shows past earthquake locations and magnitudBise strongest
earthquake felt was a magnitud&6in 2015in BlaineCounty. Theravasno reporteddamagefrom any

historical earthquake events.
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Figure28: Earthquake Events in the Planning Area

9'Z - §'Z :ebuey epnyubepy L°¢ - Gz :ebuey apnyubeypy
Z suang L 1sjuen3
810z Jequiaydeg 8102 Iudy

0°¢ :epnyubepy
0661

Ajungd spwoyj Ajunod 19300H
piojpayl

'€ :opnyiubepy 'z :apnyubepy
1661 z10z

z'¢ apnyjubepy
9102

¢'¢ :apnyubep AjunoD Asy
661 Z'c :opmuubely
5102

sanunod eysesqan [T

faepunog aun [
easy Bujuueld D

segunwwo) Bugedpnied .
PEOY JOIB| e

speoijiey —+—

aenbuye3 *

puaba

9'¢ :epnyubepy
z10Z

£ :epnjiubepy
8161

Of note, the State of Nebraska Hazard Mitigation Plan does not include Earthquakes as a profiled hazard

with the following discussion:
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Historically, Nebraska has seen less than one earthquake per year between 1866 and 1990.
However, from 1990 to December 2018, Nebraska had experienced a total of 60 earthquakes. The
majority of them, 29 or 48%, happened in 2018 alone in the area arounoldArMNE. The
magnitudes range from 2-4.1, based on the Richter scale, with an average of 2.96 for these 28
guakes. The average magnitude for the 59 quakes from 1990 to 2018 is 3.1.

While this is a large increase in the number of earthquakes, it is too early to tell whether the trend
will continue. What is clear is the fact that in 43 years (192818), Nebraska has experienced
only 3 quakes that were a 4.0 or larger. This is oiflyflearthquakes for that period and occurring
once per 14.33 years. Earthquakes with magnitudes 4.9 are described to cause minimal
damage and unlikely to cause moderate/significant damage. Nearly all earthquakes in Nebraska,
96%, have been weak withany not able to be felt by residents. Only a couple have produced
minor damage to buildings.

The most recent earthquake reported was a minor tremor registered as 2.9 in magnitude, located
about 18 miles soutsouthwest of O'Neill, in Holt County. Despite this most recent event, the most
likely earthquake situation that would impact Nebraska wdadda strong earthquake on the New
Madrid Seismic Zone. However, the majority of current activity is on the Humboldt Fault that
extends from Kansas into the southeastern region of Nebraska. These impacts would not be in the
form of damages but in assistifignpacted states and residents. Given the low chance of impact

to the state, earthquakes were not further profiled

Average Annual Losses

Due to the lack of sufficient earthquake data, limited resources, low earthquake risk for the area, and no
NEO2NRSR RIYIFI3S8Sazx AlG A& y20 FSIFarotsS G2 dzaiaftaAal$
losses for the planning are@hefigure below
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Figure29sk 2 6 & GKS {GFGS 2F bSoNI &1l Qa asSaavYaodo KETFNR N
planning area has a less than 0.2 percent change of damages from earthquakes.
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Figure29: 2014 Seismic Hazard MapNebraska
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Extent

The extent odamagefrom earthquakes is often limited to areas near fault linésn earthquake were
to occur in the planning area, it would likely meas6r or less on the Richter Scads shown by the
figure below from USG8ased on past historical events the likely extehearthquakes in the planning
area are likely to measuieetween4.0and 5.0 on the Richter Scaleirisdictions closest to the earthquake
epicenter are the most likely to be impacted by earthquake events. The overall extéaiaigecannot

be determined for earthquakes; howeverrry little to no damage is anticipated from events of these
magnitudes.

B AUD{D® HAMN® GHNMEbESNEXADOELT DOBRAABR { SLII SY06 SNJI H nH nseisrahazdrdinipoebdskas ©dzd 34 ®I2 Gk YSRAF KA Y AS&kH AT
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Figure30: Earthquake Extent
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USGS map showing the intensity of potential earthquake ground shaking
that has a 2% chance of occurring in 50 years

Source: USGS, 2016

Historical Probability and Future kelihood

The planning area has experienciedir earthquakes with no damages reported 124 years, for the

purposes of this plan, there is a three percent chance of an earthquake occurring in any given year
(Unlikely) However, as recently stated by the USGS during the 7.8 magnitude earthquake which impacted
Turkey and Syria in February 2023, it is not possible to fully predict when an earthquake will occur. Rather,

G! {D{ aO0ASydArada Oy 2tafsignificant talrdpiakewB ocos(@vn bdBro | 6 A £ A
hazard mapping AY | &ALISOATFTAO I NBF HAGKAY | OSNIFAY ydzYo €
Table52: Historical Probability& Future Likelihood Earthquake
Historical Climate Change Future Development Future

Hazard

Probability Impact Impact Likelihood
Neither Increase nor

Unknown impact o

Earthquake 3%
Frequency

Decrease in Frequency| Unknown
Increase in Exposure

I ID{® bORD G/ by & 2himpsUMByRIGOG DY/ IS/ Aok firattictbadhinkakes
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Future Development

Any future developments which occur near or alongside fault lines are likely to be at increased risk to
earthquake events. Growing communities at risk should adapt and adopt stricter building requirements
for new developments or substantial improvementsrérastructure.

Climate Change Impacts

At this time, there is no scientific consensus on the correlation between climate change and frequency or
magnitude of earthquakes. According to the U.S. Geological SiBtagistically, there is approximately

an equal distribution of earthquakes in cold weather, hot weather, rainy weather, etc. Very large low
pressure changes associated with major storm systems (typhoons, hurricangsretknown to trigger
SLIAaz2RSa 2F FlrdA G atALl o0atz2¢ Sk NIKI dzl { Sidgsomky (KS
damaging earthquakes. However, the numbers are small and are not statistically sigifficant.

Community Top Hazard Status

No jurisdictions identifiedEarthquakess a top hazard of concern.

Regional Vulnerabilities
Particularly vulnerable populations for earthquake include, but are not limited to:

i Lowincome individuals
o Often, lowincome individuals and families live in lower cost homes (older homes, mobile
homes) that are less able to withstand disaster.
9 Older homes and mobile homes
0 These may not have been constructed using the most advanced building codes or have
received updates and retrofits that would have increased their stability and ability to
withstand seismic events. Damages resulting from the 1994 Northridge earthquake in
Cdifornia were disproportionately focused on leand moderateincome rental housing
units that were older and thus more vulnerable to seismic damages.
1 Elderly citizens
0 Senior citizens living on a fixed income may lack the disposable income necessary to
upgrade their homes to withstand seismic events. In addition, senior citizens may lack the
mobility required to implement lowcost mitigation measures. A 2006 Census Burea
report found that 20percent of the US Population age 65 and older report some level of
disability.
Future development and growth would likely increase the intensity of earthquake impacts across the
planning area. Future development and growth would have impacts including increased development
near damsincreased density in urban areas, and new structures built without reinforcements.

¢tKS F2tt26Ay3 GFrofSa LINPOARS AYyF2NXIGAZ2Y NBfFGSR
values forearthquakes For jurisdictional specific vulnerabilities, refer $ction Seven: Community
Profiles

Table53: National Risk Index Earthquake Vulnerabilities

RSKINDEXFACTOR BLAINE GRANT HOOKER LOGAN THOMAS
Risk Index \ Very Low VerylLow VerylLow VerylLow  VerylLow
ExpectedAnnual Loss \ Very Low VerylLow  VerylLow  VerylLow  VerylLow

0 {D{® bOR® aL& GKSNB St NIKI dzi Hi://vend bisiskgSviaqsthe e SrdbidkeénBaiherboth @S ¥aeSchlIpraduaisaOfgews _science products
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Source: FEMA National Risk Index, 2022

Table54: Regional Earthquak¥ulnerabilities

SECTOR VULNERABILITY

People -Risk of injury or death from falling objects astductures

Economic -Shortterm to longterm interruption of business

-Cracking of foundations (residential and commercial structures)
-Damage to structures

-Damages to subterranean infrastructued.,waterlines, gas lines, etc.)

Built Environment

Infrastructure

-Damages to roadways
Critical Facilities -Same as all other structures
Climate -None
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EXTREMHEMPERATURESIEAT& COLD

Extreme temperatures include durations of time at both the low and high ends of the thermometer. What
constitutes extreme cold varies from region to region but is generally accepted as being temperatures
that are significantly lower than the average lowneerature. For the purposes of this plan, extreme cold

is being defined as the high temperature being 10°F or beldwe extreme heat is defined as low
temperatures beingl00°F or higher. Conditions for extreme heat are defined by temperatures
substantialy hotter and/or more humid than average for a location at that time of year. This includes
temperatures (including heat index) in excess of 100 degrees Fahrenheit or at least three successive days
of 90-plus degrees Fahrenheit.

Extreme cold can be dangerous to the wading of people and animals as prolonged exposure to cold

Ol dzaSa G(GKS KdzYtry o2Reé (2 f2a$S KSIG FlLradSNI GKIy A
As a result, abnormally low body temperature can leatlypothermia and frostbite. Cold can cause fuel

G2 O02y3SIt Ay &ad2Nr3S dGlyla FyR adzidXe tAySaz &aaz
system, and cause water and sewer pipes to freeze and rupture. Extreme cold also increaseliitbedik

of ice jams on flat rivers or streams. When combined with high winds from winter storms, extreme cold
becomes extreme wind chill, which is extremely hazardous to health and safety.

Extreme heat is often associated with periods of drought but can also be characterized by long periods of
high temperatures in combination with high humidity. During these conditions, the human body has
difficulty cooling through the normal method of thevaporation of perspiration. Health risks including
heatstroke, sunstroke, cramps, exhaustion, and fatigue may arise when a person is overexposed to heat.

Extreme temperatures can also cause people to overuse furnaces and air conditioners, which can lead to
power failures. Power outages for prolonged periods increase the risk of health events such as heat stroke
or hypothermia and subsequent fatalities. Thkanning area is largely rural, which presents an added
vulnerability to extreme events; those medically suffering from extreme temperature conditions may be
farther away from medical resources as compared to those living in an urban setting.

Along with humans, animals also can be affected by extreme temperatures and humidity. Cattle and other
farm animals respond to heat by reducing feed intake, increasing their respiration rate, and increasing
their body temperature. These responses assig #nimal in cooling itself, but this is usually not
sufficient. When animals overheat, they will begin to shut down body processes not vital to survival, such
as milk production, reproduction, or muscle building.

Other secondary concerns connected to extreme temperatures hazards include water shortages brought
on by droughtlike conditions and high demand during heat spells or from interrupted utility services from
broken pipes during extreme cold periods. Governireuthorities report that civil disturbances and riots

are more likely to occur during heat waves or water shortages. In cities, pollution becomes a problem
because the heat traps pollutants in densely populated urban areas. Adding pollution to theestress
associated with the heat magnifies the health threat to the urban population.

Location
The entire planning area is subject to extreme temperaturdmth heat and cold and all participating
jurisdictions are affected.

Historical Occurrences
According to the High Plains Regional Climate Center (HPRCC), on average, the planning area experiences
three days above 100°F per year or 10 days with a high of 10°F or below. The planning area experienced
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the most days on record above 100°F in 1936 Whldays while the most days below 10°F occurred in
1936 with 30 days.

Average Annual Losses

The direct and indirect effects of extreme heat are difficult to quantify. There is no way to place a value
on the loss of human life. Potential losses such as power outages could affect businesses, homes, and
critical facilities. High demand and intenssewof air conditioning can overload the electrical systems and
causedamageto infrastructure. The NCEI database did not report any propdaitpagedue to extreme

heat events.

Table55: ExtremeTemperatures.oss Estimation
TOTAL AVERAGE AVERAGE
a TOTALCROP
HAZARDIYPE AVG #DAYS PROPERTY ANNUAL ANNUALCROP

Los3 PROPERTMOSS Loss Loss

Extreme Heat AT 3ei?ys per $0 $0 $598,315 $26,014
Extreme Cold V9" 3;:1";‘3’5 per $0 $0 $245,944 $10,693

Source: 1 indicates the data is fretPRC(C18952023) 2 NCEI; 3 USDA RMA (220@2)

Estimated Loss of Electricity

I OO2NRAY3 (2 GKS C9a! Llzot A Ol A 2-@ost dhakdisibf Hazard |
aAldA3dlLGAZ2Yy tNR2SOG o6WdzyS wnnpvéz AF +y SEGNBYS
table assumes the event could potentially causess lof electricity for 10 percent of the population at a
cost of $126 per person per day. In rural areas,fgbecentageof the population affected, and duration
may increase during extreme events. The assumed damages do not consider physical damalgys to ut
equipment and infrastructure.

>

Rm)

Table56: Loss of Electricity Assumed Damage by Jurisdiction

COUNTY 2020(ES) POPULATIOMFFECTED  H.ECTRIDOSS OEJSEASSUMED
POPULATION (ASSUMEDLO%) DAMAGEPERDAY
Blaine 431 43 $5,418
Grant 611 61 $7,686
Hooker 711 71 $8,946
Logan 716 72 $9,072
Thomas 669 67 $8,442
Total 3,138 314 $39,564
Extent

The NationalWeather Service (NWS) is responsible for issuing excessiveoheatid temperature
2dzif 2214z F2NBOFadas ¢l GOKSAZ 2NJ gPINYyAy3Iad ¢KS b2

1 HeatAdvisoriesare issued when temperatures of at least 100°F or Heat Index values of at least
105°F are expected generally within the next 24 hours.

pr A2yt 2S8SFGKSNI { SNBAOS® HnHod® &l S htips/wwiFdaidelgivid@xfdssheatI S¢ @ | 00S8aSR { SLISYOSNI HnHoO O

98 UPPEROUPNRDHAZARIMITIGATIONLAN| 2024


https://www.weather.gov/dmx/dssheat

SECTIONOUR RSKASSESSMENT

Wind Chill Advisoryneans that wind chill values are expected to fall to betwe2df and-29°F
within the next 24 to 36 hours. Please exercise caution and wear appropriate clothing if heading
outdoors for any prolonged period of time.

Excessivéieat Watchesare issued when the Heat Index values are expected to reach or exceed
110°F and not fall below 75°F for at least ahd8r period, beginning in the next 12 to 48 hours
Wind ChillWatch means that wind chill values are expected to fall20°F or lower within the
next two to three days. Start planning to limit any outdoor activity during this time.

Excessivddeat Warnings are issued when Heat Index values are expected to reach or exceed
110°F and not fall below 75°F for at least ahd8r period, beginning in the next 24 hours.

Wind Chill Warningneans that wind chill values are expected to fal30°F or lower within the

next 24 to 48 hours. Please refrain from any unnecessary outdoor activities and wear protective
clothing if you must venture outdoors. You can get frostbite irl&0nin on unpotected skin.

A key factor to consider regarding extreme heat situations is the humidity level relative to the
temperature. As is indicated in the following figure from the National Oceanic and Atmospheric
Administration, as the relative humidity increases, the temperatneeded to cause a dangerous
situation decreases. For example, for 100% relative humidity, dangerous levels of heat begin at 86°F
whereas a relative humidity &0%requires94°F. The combination of relative humidity and temperature
result in a heat indx as demonstrated below:

pPTIMWQA OO®RI QQUED p p CODQWIE QQw

The figurebelowis designed for shady and light wind conditions. Exposure to full sunshine or strong hot
winds can increase hazardous conditions and raise heat index values by up to 15°F.

Figure31: NOAA Heat Index
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Source: NOAA, 202

A keyfactor to consider regarding extreme cold situations is the wind chill. The Wind Chill Index was
developed by the NWS to determine the decrease in air temperature felt by the body on exposed skin due
to wind. The wind chill is always lower than the air fmrature and can quicken the effects of
hypothermia or frosthite as it gets lowerhe figure below shows the Wind Chill Index used by the NWS.

Figure32: Wind Chill Index Chart
Temperature (°F)

40 35 30 25 20 15 10 5 O -5 -10 -15 -20 -25 -30 -35 -40 -45

5 36 31 25 19 13 7 1T -5 -11 -16
10 34 27 21 15 3 -4 -10 -16

9

156 32 25 192 13 6 0o -7 -13

20 30 24 17 11 4 -2 -9 -15
%_" 25 29 23 16 9 3 -4 17
€ 30 28 22 15 8 1 -5
; 35 28 21 14 7 0o -7
£ 40 27 20 13 &6 -1 -8
= 45 26 19 12 5 2 9

50 26 12 12 4 -3 -10

56 25 18 11 4 -3 -11

60 25 17 10 3 -4 -11

Frostbite Times . 30 Minutes . 10 Minutes . 5 Minutes
Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V°1¢) + 0.4275T(V°'¢)
T = Air Tempurature (°F) V = Wind Speed (mph)

Source: NWS

For the planning area, the coldest months of the year are December, January, and February. The average
low temperatures for these months are all below freezing (average low for the three mb6tfs-). The
average high temperature for these monthslis.2F. In the planning area, the months with the highest
temperatures are June, July, and August. The average high temperature for these months is approximately
83.3°F while the average low temperature for these months7i9%-.

2h GA2y+FE hOSIFYyAO FYyR !'GY2ALKSNAO ! RYAYAAUGNI GA2YS bl A2 yheat ifdekbhtrK SNJ { SNBAOS® Hwnuwnod &l S Ly
SprdAazylt 2SIGKSNI { SNBAOS® wnnmd a2 Ay R-wihdchiltchart./ K NI ®¢ KidLEYKko66PsSI GKSNWPI2Pkal FSGek02t R
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Figure33: Monthly Climate Normals Max Temperatures
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Source: NCElI, 22

The impacts of extreme temperatures, specifically extreme heat, are exacerbated by other risk factors
such as diabetes, obesity, heart disease, or other health equity concerns. Many vulnerable communities
and populations atisk face greater exposure to heat or cold, have fewer resources to respond or escape
conditions, and are more likely to suffer sesaronsequences if left unassisted. Populations at highest
risk are those without shelter or who are stranded, or who live in a home that is poorly insulated or
without adequate HVAC systems. Other impacts of extreme temperatures include asphyxiation
(uncorsciousness or death from a lack of oxygen) from toxic fumes from emergency heaters; household
fires, which can be caused by fireplaces and emergency heaters; and frozen/burst pipes. Elderly
populations are considered particularly vulnerable to the impattsxtreme temperatures events.

Historical Probability and Future kelihood

Extreme temperatures are a regular part of the climate for the planning area. Extreme heas evewner

100°F occuthree daysannually and extreme cold events occur on averme times a yearExtreme

heat has been recorded in 84 out of the past 130 years indicated a 65% chance of occurring annually
(Likely); while extreme cold has occurred in 10 out of the 28 years for the period of record (36%, Possible).
Due to the anticipated impacts from climate change, the likelihood of future extreme temperareras

will increase in frequency and magnitude.

Table57: Historical Probability & Future Likelihood Extreme Temperattes

S " Historical  Climate Change | Future Development  Future
eIl Impact Impact Likelihood

Extreme Increase in Frequencg . .
65% Incr in Fr n Likel
Heat 0 and Extent crease equency ely
Extreme Increase in Frequencg . :
36% Incr in Fr n Possibl
Cold 0 and Extent crease equency ossible
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Future Development

Any increases in population and development will elevate exposure levels to extremertwddl There

are several ways for communities to minimize the impacts of extreme heat. Communities can plant trees
and other vegetation to provide more natural shade and make green infrastructure improvements. Many
of these options can be required during newepment but can also be added to areas that are already
developed.Facilities such as nursing homes, hospitals, clinics, and day cares should be designed with
access to baclip power generation. Public cooling or warming centers should be established across the
district for residents.

Climate Change Impacts

The Union for Concerned Scientists released a report in July 2019KitledHeat in the United States:
Climate Choices and the Future of Dangerously Hot®Obagch included predictions for extreme heat
events in the future dependent on future climate actions. The table below summarizes those findings for
the planning area.

Table58: ExtremeHeat Predictions for Days over 100F

WHERE WE ARYOW WHERE WE ARE CURRENTLY HEADED
Historical Mid-Century Late Century
1971-2000 Avg 20362065 Avg 20702099 Avg
Blaine 1 18 43
Grant 0 8 28
Hooker 0 12 35
Logan 1 17 43
Thomas 1 16 40
Total 3 71 189

Source: Union of Concerned Scientists, 2022

Impacts from climate change will significantly affect the prevalence and extent of extesnpeerature
conditions. The Fourth National Climate Assessment noted numerous impacts including increasing health
risks from extreme heat conditions or increased severe wildfire events with hot dry conditions.
Jurisdictions across the planning area may also expegignore than one climate related impact
simultaneously such as drought and extreme heat. The season length of heat waves in many U.S. cities
has increasetly over 40 days since the 1960s.

Extreme heatind coldposes a significant risk to human health and labor productivity in the agricultural,
construction, and other outdoor sectors. The elderly, pregnant women, and children are most vulnerable
to negative health impacts during extreniemperature conditions.Heatwaves may also impact plant
health, with negative effects on crops during essential growth stages. Increasing temperatures and
drought may reduce the potential for aquifers to recharge, which has-lemg implications for the
viabliity of agriculture in Nebraska.

More frequent and severéemperature waves arealso expected to increase stresses on the energy
systems and local resourcassing temperatures are expected to reduce electricity generation capacity
while increasing energy demands and costs, which can in turn lead to power outages and bl&ikmgs

S yA2y 2F /2yOSNYSR {OASytiAradad wnmdd aYAEESNI I SIG A@eé®dKS ! yAGSR {draSay /tAYFGS / K2AO0Sa
https://www.ucsusa.org/sites/default/files/attach/2019/07/killaeatanalysidull-report.pdf.
SUYyA2y 2F / 2YOSNYSR {OASYy(GA&aG&a&d HnuHO GpE/vNBISisalor§iledourdes/kRereatinteractivétél. / KI y3SY Ly GiSNF OGA @S ¢22t¢ 0
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temperatures are leading to increased demand for water and energy. In parts of the region, this will
constrain development, stress natural resources, and increase competition for water among
communities, agriculture, energy production, and ecological needs

Community Top Hazard Status
The following jurisdictions identifieBktreme Temperaturesas a top hazard of concern:

1 Upper Loup NRD
1 Village of Mullen

Regional Vulnerabilities

The nonprofit First Street Foundation has developed a Risk Factor tool to help understand risks from a
changing climate at the county or community level. Risk Factor provides an overview for heat risk at the

county level. The following table outlinésl OK O2 dzy G & Q&

Table59: CountyHeat Factor Risk

BLAINE GRANT
Overall Heat | Moderate Heat Minor Heat
Factor Risk Factor Factor
Total Pro_pertles 1,548 1,726
at Risk
Eeon likal =0k likal
Likelihood of 3+ 56 Aa- likelihood -55 A)- likelihood
davheat wave this year this year
y -82% likelihood  -83% likelihood
(>101F) : .
in 30 years in 30 years
-39 days this -29 days this
Health Caution year year
Days -54 daysin 30  -44 days in 30
years years
-5 days this year -1 days this yeatr
Dangerous Days -12 days in 30 -4 days in 30
years years
-7 days this year -7 days this year
Hot Days -16 days irB0 -17 days in 30
years years
Number of -152 days this ~ -146days this
cooling days year year
L -161 days in 30 -158 days in 30
(requiring AC)
years years
SourceRisk Factor, 2022
b2GSY I SItGK Ol dziazy

temperature exceeds 100F | 2 (i

¢KS F2it26Ay3

RHea T

GFrof Sa

RI &3&
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HOOKER
Moderate Heat
Factor

1,867

-54% likelihood
this year
-84% likelihood
in 30 years
-36 days this
year
-51 days in 30
years
-3 days this year
-8 days in 30
years
-7 days this year
-17 days in 30
years
-135 days this
year
-145 days in 30
years

RIG & & LIS NIR(G &b 6%

6 KSNB 6

KSI

LOGAN
Moderate Heat
Factor

1,530

-54% likelihood
this year
-83% likelihood
in 30 years
-42 days this
year
-56 days in 30
years
-5 days this yeat
-12 days in 30
years
-7 days this year
-17 days in 30
years
-156 days this
year
-164 days in 30
years

Fl OG2NJ NXai

THOMAS
Moderate Heat
Factor

2,212

-64% likelihood
this year
-83% likelihood
in 30 years
-39 days this
year
-54 days in 30
years
-4 days this yeat
-11 days in 30
years
-7 days this yeat
-17 days in 30
years
-153days this
year
-163days in 30
years

BOSHS Rt SdA &T 511823 S NP dza
¥ tA]1S¢

4 SYLISNI G dzNB

values forHeat Wavesind Cold Waved~or jurisdictional specific vulnerabilities, referSection Seven:

Community Profiles
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Table60: National Risk Index Hed€old Wave Vulnerabilities

RSKINDEX BLAINE GRANT HOOKER LOGAN THOMAS
FACTOR
Cold- Very C_oldc Cpldc C_oldc Cold- Very Low
: Low Relatively Low Relatively Low Relatively Low
Risk Index Heatc Very
Heatg Heatg Very Heatg Very Heatg Very
Low

Very Low Low Low Low

Cold- Very Coldcg Coldc Coldcg Coldc
Expected Low Relatively Low Relatively Low Relatively Low Relatively Low
Annual Loss Heatg Heatg Very Heatg Very Heatg Very Heatg Very

Very Low Low Low Low Low

Source: FEMA National Risk Index, 2022

Those at greatest risk for temperaturelated illness include infants and children up to four years of age,
people 65 years of age and older, people who are overweight, and people who are ill or on certain
medications. Area elder care facilities, seniouking facilities, and childcare facilities are vulnerable to
extreme temperatures. However, even young and healthy individuals are susceptible if they participate in
strenuous physical activities during hot weather. In agricultural areas, the expostamoivorkers, as

well as livestock, to extreme temperatures is a major concern.

azald yz2i0loféz LRSSNI Tl AftdzNBE RdNAYy3I |y SEGNBYS KSI
systems if backip power capabilities were not available. Additionally, infrastructure damage such as road
damage can occur as a result of extreme hé#ten asphalt is exposed to prolonged extreme heat, it can

cause buckling of asphgiaved roads, driveways, and parking lots.

Table61: RegionalExtreme Heat Vulnerabilities
FCTOR VULNERABILITY
-Human Health impacts including: Heat exhaustion, Heat str
Hypothermia, Heart Disease, Asthma
-Elderly citizens are at higher risk to injury or death
-Citizens without adequate heat or air conditioning at higher risk of in
or death
-Workers required to be outside for extended periods of time
-Shortterm interruption of business
Economic -Loss of power
-Agricultural losses
Built Environment -Damage to HVAC systems if overworked
-Damages to roadway(prolonged extreme events)
Infrastructure -Stressing electrical systems (brownouts during peak usage)
-Stressing water systems
Critical Facilities -Loss of power
-Increased risk of wildfire events
Climate -Increases in extreme temperature conditions are likely, adding stres
livestock, crops, people, and infrastructure

People
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H.OODING

Flooding can occur on a local level, sometimes affecting only a few streets, but can also extend throughout
an entire district, affecting whole drainage basins and impacting property in multiple states. Heavy
accumulations of ice or snow can also causediog during the melting stage. These events are
complicated by the freeze/thaw cycles characterized by moisture thawing during the day and freezing at
night. Flooding from excessive rainfall in Nebraska usually occurs between late spring and edngrall.

are four main types of flooding in the planning area: riverine flooding, flash flooding, sheet flooding, and
ice jam flooding.

Riverine Flooding

Riverine flooding, typically more slowly developing with a moderate to long warning time, is defined as

the overflow of rivers, streams, drains, and lakes due to excessive rainfall, rapid snowmelt or ice melt. The
areas adjacent to rivers and stream batthat carry excess floodwater are called floodplains. A floodplain

or flood risk area is defined as the lowland and relatively flat area adjoining a river or stream. The terms

Gol asS Tt 2 RRSE NI YFR 2@WEn NBTFSNI (2 K fectio BBk pefcghtoid KS  Ff ;
greater chance of flooding in any given year. Floodplains are part of a larger entity called a basin or
watershed, which is defined as all the land draining to a river and its tributaries.

Flash Flooding, includinffom Levee or Dam Failure

Flash floods, typically rapidly developing with little to no warning time, result from convective
precipitation usually due to intense thunderstorms or sudden releases due to failure of an upstream
impoundment created behind a dam, landslide, or levesstiFtepods are distinguished from regular floods

by a timescale of fewer than six hours. Flash floods cause the mostritaidd deaths as a result of this
shorter timescale.

Sheet Floodingr Urban Flooding

In some cases, flooding may not be directly attributable to a river, stream, or lake overflowing its banks.
Rather, it may simply be the combination of excessive rainfall or snowmelt, saturated ground, and
inadequate drainage. With no place to go, the watdll find the lowest elevation@reas that are often

not in a floodplain. This type of flooding, often referred to as sheet flooding, is becoming increasingly
prevalent as development exceeds the capacity of the drainage infrastructure, thereforediitstability

to properly carry andlispersethe water flow. Flooding also occurs due to combined storm and sanitary
sewers being overwhelmed by the tremendous flow of water that often accompanies storm events.
Typically, the result is water backing into basements, which damages mechanical systieras areate
serious public health and safety concerns.

Ice Jam Flooding

Ice jams occur when ice breaks up in moving waterways, and then stacks on itself where ahamoels

or humanmade obstructions constrict the channel. This creates an ice dam, often causing flooding within
minutes of the dam formation. Ice formation in streams occurs during periods of cold weather when finely
divided colloidal particles called "frazieicform. These particles combine to form what is commonly
1y26y a GakKSSG A0Soé ¢KAA GeLIS 2F A Odepeddd @pSMNE ( KS
the degree and duration of cold weather in the area. This ice sheet can freeze to the bottom of the channel
inplacess SO2 YA Y 3 ¢ Dwir@ K@ingJthaw) sérs frequently become clogged with this winter
accumulation of ice. Because of relatively low stream banks and channels blocked with ice, rivers overtop
existing banks and flow overland. This type of flooding tends to more frefyueatur on wide, shallow

rivers such as the Platte Niobrara although other rivers can be impacted.
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Location

Table62 shows current statuses of Flood Insurance Rate Map (FIRM) panels. Only two jurisdittiens in
planning area have FIRMs at the municipal level, the Village of Dunning in Blaine County and the Village
of Thedfordin ThomasCounty.Thereare no DigitalFloodInsuranceRateMaps(DFIRMsavailablefor the

planning area, but copies of paper maps can be viewed at the FEMA Flood Map Service Center
(https://msc.fema.gov/portal/advanceSearkhThe available map for the Village of Dunning is below. For

additional jurisdictionabpecific vulnerabilities and available maps, refefSection Seven: Community

Profiles.

Figure34: Dunning Floodplain

A

I

The E flectiveéElpodl Zon

georeferencedane

Table62: FEMA FIRM Panel Status
JURISDICTION

Blaine County

Brewster

Dunning

Grant County

Hyannis

Hooker County
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PANELNUMBER

310079999A, 31007A
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JURISDICTION PANELINUMBER BEFFECTIVIBATE
Mullen - -
LoganCounty - -
Gandy - -
Stapleton - -
Thomas County - -
Halsey

Thedford 310326 07/11/1975
Source: FEMA

Risk Map Products

Risk Mapping, Assessment, and Planning (Risk MAP) is a FEMA program that provides communities with
flood information and additional flood risk date.@.,flood depth grids, percent chance grids, etc.) that

can be used to enhance their mitigation plans and take action to better protect their citidsndata
becomes available, NeDNR hosts the Risk Map products on an interactive web map, which can be viewed
here: https://dnr.nebraska.gov/floodplain/interactivénaps This data can also be obtained from the
FEMA Flood Map Service Center.

According to the 2022lebraska State Flood Hazard Mitigation Ptaere are no priority areas identified

in the planning aredby NeDNRFigure 35). Other regulatory products reviewed and utilized in this
planning process include Letter of Map Amendments (LOMAS), Letter of Map Revisions (LOMR), and Flood
Insurance Studies (FIS) as available and applicable for each fiféteunties in the planning area.
Specific LOMAs as identified in the planning process are described in their appropriate community profiles
in Section Seven.

Figure35: Flood Risk Mapping Project Priority Areas

Priority 1
Priority 2
Priority 3
Priority 4
Priority 5

Source: 2022 Nebraska State Flood Hazard Mitigation Plan

5" Federal Emergency Management Agency. AcceBsedmber 2022 ¢ C9a! Cf 22 R a htth/miscSowdd. §old Sortal/a8wArcEShatch
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