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EXECUTIVE SUMMARY

Introduction

This plan is an update to thpreviously FEMA approvédulti-Hazard Multi-JurisdictionaMitigation Plan
(HMP)for Antelope, Holt, and Knd2ounties in 2017The plan update was developed in compliance with
the requirements of the Disaster Mitigation Act of 2000 (DMA 2000).

Hazard mitigation planning is a process in which hazards are identified and profiled; people and facilities
at-risk are identified and assessed for threats and potential vulnerabilities; and strategies and mitigation
measures are identified. Hazard mitigat planning increases the ability of communities to effectively
function in the face of natural and humaraused disasters. The goal of the process is to reduce risk and
vulnerability, in order to lessen impacts to life, the economy, and infrastructure.

Many communities and jurisdictiomuring this 2023 updatevere new to this HMP planning process. The
2017 TrCounty HMP included the jurisdictions of Antelope County, Holt County, Village of Ewing, Village
of Stuart, Knox County, Village of Center, GftLreighton, and Village of Niobrara as full participants
(defined as communities who attended meetings, conducted a risk assessment, and identified one
mitigation action at minimum).

The following table lists counties, communities, and special distiibts participatedin the 2023 TH
County Hazard Mitigation Plan. Adlentified special districts in the thregounty planning area were
invited and encouraged to participate in the plan update as new participants and included districts such
as school disicts, fire districts, local health departments, or natural resource dist(gggSection Two

for a full list of special jurisdictions invitedurisdictions who participated in this planning effort are noted

in the table below.The communities of BaeilMills, Chambers, Emmet, Santee, Tilden, Wausa, and
Winnetoon are located within the planning area but did not participate in this HMP. Tilden and Wausa
participated in the Lower Elkhorn NRD HM#@r a full discussion of the planning process and those
enouraged to participate in the planning process, S&etion Two: Planning Process.

Tablel: Participating Jurisdictions

PARTICIPATINGJRISDICTIONS

Antelope County Holt County Knox County
Brunswick Atkinson Bloomfield
Clearwater Ewing Center

Elgin Inman Creighton
Neligh O'Neill Crofton
Oakdale Page Niobrara
Orchard Stuart Verdel
Royal Verdigre
Special Jurisdictions
Chambers Public School Crofton Public Schools Elgin Public Schools
NEIEROEL LIS FLle NiobraraPublicSchools Santee Public Schools
Schools
Summerland Public Schoo Verdigre Public School Wausa Public Schools
Brunswick Volunteer Fire Creighton Volunteer Fire Elgin Volunteer Fire Department
Department Department
Orchard Volunteer Firand . . I North Central District Health
Verdigre Rural Fire District
Rescue Department
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Figurel: Map of Planning Area
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Executive Summary

Summary of Changes

The 2023 TrCounty Hazard Mitigation Plan underwent significant changes from the prepiansto

reflect shifting priorities, new requirements, or improvements to the overall HMBt 8f key changes
provided below; however, the entirety of this pldhas been reformatted for easier readability and to
meet new federal regulations which went into effect since the previous fdlae.plan review tool from

the previously FEMA approved HMP was not available during this plan development and thus was not
avdlable toreview for plan changes and updates to this plan.

A list of major changes to the plan are listed below:

1 Greater efforts to reach and include stakeholder groups and include all taxing authorities as
participants;

1 Utilization and analysis of iaus new data resources, plans, studies, and databfses more

specific hazard risk assessment applicable to the planning area

Addition of new hazards in the regional hazard risk assessment;

Included analysis of hazard impacts from climate changeoarfdture development; and,

Inclusion of community specific profiles with specific hazards of concern, mitigation aicals,

capabilitiescommunity lifelines, plan integration, and plan maintenance sections

=A =4 =4

Goals and Objectives

The potential for digster losses and the probability of occurrence of natural lamchancausedhazards
present a significant concern for the communities participating in this plan update. The driving motivation
behind the update of this hazard mitigation plan is to reduceerdbility and the likelihood of impacts

to the health, safety, and welfare of all citizens in the planning area. To this end, the Regional Planning
Team and patrticipating jurisdictions reviewed, updated, and approved goals and objectives which helped
guide the process of identifying both brodzhsed and community specific mitigation strategies and
projects that will, if implemented, reduce their vulnerability and help build stronger, more resilient
communities.

These goals and objectives were reviewedthsy Regional Planning Team at tkiek-off meeting and
revised to reflect experiences from the past HMP process and newly identified priorities. The goals and
objectives for this plan update are as follows:

Goal 1: Protect Health and Safety of Residents
Objective 1.k Reduce or prevent damage to property, loss of life, or serious injury.
Goal 2: Reduce Future Losses from Hazard Events

Objective 2.1¢ Provide protection for existing structures, future development, critical facilities,
vulnerable areas ahpopulations, services, and utilities to theeatestextent possible.

Objective 2.2¢ Develop hazard specific plans, conduct studies or assessments, and retrofit
jurisdictions to mitigate for hazards and minimize their impacts

Objective 2.3; Minimize and control the impacts of hazard events through enacting or updating
ordinances, permits, laws, or regulations.
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Goal 3: Increase Public Awareness and Education on Vulnerability to Hazards

Objective 3.1¢ Develop and provide information to residents and businesses on the types of
hazards they are exposed to, what the effects may be, where they may occur, and what they can
do to be better prepared.

Goal 4: Improve Emergency Management Capisibs
Objective 4.1k Develop or improve emergency response plan, procedures, and abilities
Objective 4.2; Develop or improve evacuation plan and procedures

Goal 5: Pursue MultDbjective Opportunities

Objective 5.1¢ When possible, utilize existing seurces, agencies, programand funding
mechanismgo implement projects.

Objective 5.2; When possible, implement projects that achieve several goals.

Hazard Profiles

The hazard mitigation plan includes a description of the hazards considered, inchudiisg and
vulnerability assessment. Data considered during the risk assessment process include: historic
occurrences and recurrence intervals; historic losses (physical and monetary); impacts to the built
environment (including privatelpwned structuresas well as community lifelines); and the local risk
assessment. The following tables provide an overview of the risk assessment for each hazard and the
losses associated with each hazard.

Table2: Regional Risk Assessment
APPROXIMATANNUAL
HAZARD PREVIOUSDCCURRENCE:! LIKELYEXTENT
PROBABILITY

Mean~51 animalsper event;

AGRICULTURANIMALDISEASE 86 9/9 = 100% . .
Median ~2 animals per eveni
AGRICULTURALANTDISEASE 57 21/22 = 95% Unavailable
Varies by structure
DAM FAILURE 12 9/88 = 10% inundation of floodplain
downstream from dam
DROUGHT 4831,512 months 32% Mild Drought(D1)
EARTHQUAKES 4 4/122 = 3% <4.0magnitude
EXTREMEHEAT Avg.3 days per year 81/130 = 62% >100°F
Inundation of structures and
roads near waterways likely.
H_.OODING 87 22/97 =81% Some evacuations of_ people
(FLASH AND RIVER)NE may be necessary. Minimal t
moderate flooding extent
anticipated.
Avg. ~ 759 LGA
g?EARDOUMATER'ALs FIXED 17 11/33 =33% Localizé to the facilities and
adjacent surroundings.
HAZARDOUMATERIALE | i LE
8 7/52 = 13% Limited (<0.5 mile) from
TRANSPORTATION .
release site
HIGHWINDS 55 12/27 = 44% 9 BWF Avg 4754mph)
LANDSLIDES 86 Unkown ' ga3d [ Sy3ik
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APPROXIMATANNUAL

HAZARD PREVIOUSDCCURRENCE: LIKELYEXTENT
PROBABILITY
Avg. Widthd o H p €
PUBLICHEALTHEPIDEMIC 2 >1% Varies by event; >1 fatality
(NOLUDES st P bué NI AYF
LIGHTNIN NI,D THUNDERU;‘TORI‘ LA 22T = D00 £y 18 Tl
& Wind50-75 mph
WIND)
5 N ¢
SFVERKVINTERSTORMS 025ndpe A O!

30°-40° below zero (wind
252 27/27 = 100% chill)
4y ¢ ayz2e

(INCLUDEBLIZZARQEXTREME
COLDICE STORM®INTER

SToRv? 25-40 mph winds
TORNADOES 111 24/42 = 57% RangeEFOER
Avg.FO
Avg. Fire <100 acres
WILDFIRE 1,205 22/22 = 100% Moderatehomes and

structures threatened or at

risk
The following table provides loss estimates for hazards with sufficient data. Detailed descriptions of major
events are included ieither Section Four: Risk AssessmentSection Seven: Community Profiéss
appropriate per jurisdiction.

Table3: Hazard Loss Estimates for the Planning Area

HAZARD COUNT PROPERTY CrROP OTHERMPACTS
Agricultural ' Animal Disease 86 4,375 animals N/A
Disease ' Plant Disease 57 N/A $2,176,447
DamFailure 12 $0 N/A
483/1,512
Drought months $50,000,000 $125,296,676
Earthquakes 4 $0 $0
Extreme Heat Avg. Se‘;&r‘ys pet $0 $38,452,710
: Flash Flood 47 $1,089,000
Flozeing] Flood 40 $6,505,000 L2 BT
Hazardous Fixed Site 17 $5,000 N/A 2 injuries
Materials ' Transportation 8 $50,000 181 evacuated
Landslides | 86 $0 N/A
Public Health Eidemic 2 outbreak >6,926 cases N/A
events
Hail 872 $3,798,500 $68,254,470
Severe H_eavy_ Rain 8 $0 $67,283,772 _
Lightning 5 $15,500 N/A 1 fatality
Ve e/ Thunderstorm 1 fatality, 2
. 309 $2,298,400 N/A . Y,
Wind injuries
Blizzards 40 $5,441,000
Extreme Cold 27 $0
. Heavy Snow 31 $0
gte;frzz winter | e storms 8 $0 $6,507,635
Winter Storms 125 $8,603,000
Winter
Weather 21 $0
High Winds 55 $166,000 $6,045,886
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HAZARD COUNT PROPERTY QrROP OTHERMPACTS
TWoi::jasdoes & IRl Tornadoes 111 $15,719,590 $10,608 8 injuries
9 injuries
7 fatalities

e 55,663 acres 51 Structures
Wildfire 1,205 $507,572 $215,112 threatened

5 Structures
destroyed

21 injuries
9 fatalities
181 evacuated

1,371 $93,690,990 $315,755,990 51 structures
threatened

5 structures
destroyed

N/A ¢ Data not available

Many of the natural hazards can be expected to occur annually withirpkiening area. Events like
agricultural diseaselandslides, severe thunderstorms, severe winter storms, and wildfiibsoccur
annually. Other hazards like drouglarthquakes, or floodinwill occur less often. What is not known
regarding hazard occrgnces is the scope of events and how they will manifest themselves locally.
Historically,drought, tornadoes,severe winter storms, and floodingate causedthe most devastating
damagein the planning area.

Mitigation Strategies

There are a wide varietyf strategies that can be used to reduce the impacts of hazards for the built
environment and planning area residengection Five: Mitigation Strateghows the mitigation actions
chosen by the participating jurisdictions to prevent future los§é¢® most common mitigation actions
chosen by the participants are listed below.

Backup Generators

Public Awareness and Education

Snow Removal Equipment

Storm Shelter

Stormwater System and Drainage Improvements

= =4 =4 =8 =9

Plan Implementation

Various communities across th&apning area have implemented hazard mitigation projects following the
2017 Hazard Mitigation Plan. A few examples of completed projects indivileservice improvements
warning sirensNFIP participatiorand drainage stués

In order to build uponhiese prior successes and to continue implementing mitigation projects, despite
limited resources, communities will need to continue relying upon ragéncy coordination as a means

of leveraging resource®otential partners for future project implementatioimclude butare not limited

to: University of Nebraskhincoln (UNL), Nebraska Forest Service (NFS), Nebraska Department of
Transportation (NDOT), Nebraska Department of Natural Resources (NeDNR); &ldbmasigency
Management Agency (NEMA), United States Department of Agriculture (USDA), and Federal Emergency
Management Agency (FEMA).

6 TRFGOUNTHAZARIMITIGATIONRPLAN| 2023



SECTION ONE
INTRODUCTION

Hazard Mitigation Planning

Severe weather and hazardous events are becomi
more common occurrence in our daily lives. Pursu
mitigation strategies reduces risk and is a socially &
economically responsible action to prevent long ter
risks from natural and humacaused hazardvents.

All jurisdictions participating in this planning process &
vulnerable to a wide range of natural and huma
caused hazards that threaten the safety of reside
and have the potential to damage or destroy bo
public and private property, causendronmental [CEESVA-SESERGEENIE BV SVASE =8 o N ¥
degradation, or disrupt the local economy and over@E{alEVERGER 011 i e S oM 1 T i =]
quality of life.Natural hazards, such as severe wintSelaloRogelollanAige M A 0| ok VR NOR:
storms, tornadoes and high winds, seve

thunderstorms, flooding, extreme heat, drought,

agricultural diseases (plant and animal)steguakes, and wildfires are part of the world around us.
Humancaused hazards are a product of society and can occur with significant impacts to communities.
Humancaused hazards include dam failumr hazardous chemical spills (either fixed sites or
transportation) These hazard events can occur as a part of normal operatidrecauseof human error.

FEMA Definition of Hazard Mitigation:

TheTriCounty planning area includes all of Antelope, Holt, and Knox Countiésampdepared this mukHi
jurisdictional multihazard mitigation plano identify potential impacts from natural and humaaused
hazards and to better protect the people and property of the region from the effects of these hazards.
This plan demonstrates a regional commitment to reducing risks from hazards and serves &s heipol
decision makers establish mitigation activities and resources. Further, this plan was developed to make
the TriCounty areand the participating jurisdictions herein eligible for federal funding programs under
the Hazard Mitigation Assistance (WA program. This plan was also developed to accomplish the
following objectives:

Minimize the disruption to each jurisdiction following a disaster;

Establish actions to reduce or eliminate future damages in order to deficiently recover from
disasters;

1 Investigate, review, and implement activities or actions to ensure disaster related hazards are
addressed by the most efficient and appropriate solution;

Educate citizens about potential hazards; and,

Facilitate development and implementation of hazardigation management activities to ensure

a sustainable and more resilient community.

1
)l

= =
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SECTIONDNE INTRODUCTION

Disaster Mitigation Act of 2000

The U.S. Congress passed the Disaster Mitigation AQGff to amend the Robert T. Stafford Disaster
Relieve and Emergency Assistance !A8ection 322 of the DMA 2000 requires that state and local
governments develop, adopt, and routinely update a hazard mitigation plan to remain eligible for pre
and postdisaster mitigation funding These funds include the Hazard Mitigation Grant Program (HMGP)
Flood Mitigation Assistance (FMA)and the newly released Building Resilient Infrastructure and
Communities (BRIZ)BRIC replaced the PBisaster Mitigatio (PDM) Program in 2020. The Federal
Emergency Management Agency (FEMA) administers these programs under the Department of Homeland
Security (DHS)At the state leveNEMA administerslMGP and BRIC grants and NeDNR administers FMA

This plan was devebed in accordance with current

== VAN VirlerNrle)\Ep)l=i=lenye)z7y state and federal rules and regulations governing
local hazard mitigation plans. The plan shall be

Mitigationis the cornerstone of emergency monitored and updated on a routine basis, minimally
managemerilitigation focuses on breaking the  every five years, to maintain compliance with the
cycle of disaster damage, reconstruction, and  |egislature per Sectio®22, Mitigation Planning, of
repeated damage. Mitigation lessens the impact o ponert T. Stafford Disaster Relief and Emergency

disasters have on pe@piees and property through . .
damage prevention, appropriate development Assistance Act, as enacted by Section 104 of the DMA

standards, and affordablé flesurance. Through 2000 (P.L. 10890) I y R o0& C9al! Q& CA& yt
measures such as avoiding building in ¢momege  published in the Federal Register on November 30,

areas, stringent building codes, and floodplain 2007, and 44 Codeof Federal Regulations (CFR) Part
managemenggulationshe impact on lives and 201,
communities is lessened.

Hazard Mitigation Assistance

On June 1, 2009, FEMA initiated the HMA program integration, which aligned certain policies and
timelines of the various mitigation programs. These HMA programs present a critical opipprto
minimize the risk to individuals and 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 scopadaintent. All three grant programs require jurisdictions to have
participated in and adopted a FEM#yproved mitigation plan.

1 HMGP:This program provides funds to states, territories, tribal governments, local governments,
and other eligible participantfollowing a presidential disaster declaration. The DMA 2000
authorizes up to seven percent of HMGP funds available to a state after a disaster to be used for
the development of state, tribal, and local mitigation plans.

1 FMA:This program provides grant ifials 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.

' Federal Emergency Management Agency, Public Lawoif61 ® Hnnn A GBAREABY NI @0 2F wnandé [Fad Y2RAFASR -{SLWGSYOSNI w
library/assets/documents/4596.

2CSRSNYf 9YSNBSyOe& alyl3aSySyid ! 3SyOed WdzyS wnntd w206 SNindRetrted G F FF2NR 5A8F 805N wSEAST FyR 9)Y

1 dzi K2NRAGASa®é CSRSNIt 9YSNEBSyOeé alyl3aSySyid ! 3Sy0é pdHY HHD {SOd owHd aAdAdrdGAz2y tflyyAay3a 6

https://www.fema.gov/pdf/about/stafford_act.pdf.

SCSRSNIt 9YSNEBSyOeé alyl3aSySyid ! 3Syodeo &l |1 | NRtpa/wwicrna. jov/RayardbitghtighigrartphaBraiNd Y ®é [ &G Y2 RAFASR wdz &

“CSRSNI &t 9YSNESyOe& alyl3aSySyid ! 3ISyOee acCft22R aAidiIl GA2ymagavaldodmitipafodSsistuneirshiiprogra® I NI Yde [ ad Y2F

SCSRENIt 9YSNEBSYyOe alylasdySyid | 38y Oavalzydh. iderStarmey I Fwiia Ayt 2 ARSpERWSIRY T bR haniaNmaahiiNa Ll dingiSsileae Y
infrastructurecommunities

SCSRSNIt 9YSNEBSyOeé alyl3aSySyid ! 3Syded &l T NR aAlAIliA2yfdnitgaiidnastistaic®S e [ a0 Y2RATASR al NOK H

TCSRSNYf 9YSNBSyOe& alyl3aSySyid ! 3SyOey CSRSNIf wS3AaiSNi206/HazardMitghtiBrOG A2y mnan 2F 5A&F &3GSNJ ai A

ttFyyAy3 FyR 1FETFNR aAdGAIFdAz2y DwMifghagdv/pRINFOXB.pdl.y G SNAY CAylf wdA Soé¢ KOGLEAYKK S

SCSRSNIf 9YSNEBSyOeé alyl3aSySyid ! 3S8Sy0eY CSRSNIf wSIAAGSNI® wahdA#BRaAzywDNIWID &t MIIINIHYWART  HLAYGHYS N
https://www.fema.gov/pdf/help/fr02-4321.pdf.
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SECTIONDNE INTRODUCTION

1 BRICThis program replaedthe PreDisaster Mitigation Program amutovides funds on an annual
allocation basis to local jurisdictions for implementing programs and projects to improve
resiliency and local capacity before disaster events.

Plan Financing and Preparation

Regarding plan financing and preparation, fheCounty planning areapplied fora BRIC grant from
FEMA in 2020 whiclvas awarded and obligateid April 2022. For the purposes of the grant, Antelope
County was listed as thie 8 4iz&JLJ A Ol yié¢ GKIG A& GKS StA3aroftsS S
adadAaldlryOS (2 GKS a!LILX AOLyliéd ¢KS a! LILIX AOI yiié
awarded, the sub LILIE A O y i 0 SDRIVBES Si&K SI o dHa NI a Li2gyaatA o f
and complying with program requirements and other Apgible federal, state, territorial, tribal, and local
laws and regulationsAntelope Countyserved as the ownerfdhe subapplication as the representative

for TriCounty and Knox County is the fiscal agent for the grant through a mutual agreement with the

three counties.

YA
S A
S ¥

r
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SECTION TWO
PLANNING PROCESS

Introduction

The process utilized to develop a hazard mitigation plan is ofte
important as the final planning document. For this planni
process thélri-County Planning Aresdapted the fourstep hazard
mitigation planning process outlined by FEMA to fit the neefds
the participating jurisdictions. The following section describes
planning process including: the development and establishme
both the Regional and Local Planning Teams; the function of &
type of planning team; project meeting times, datagendas, and
attendees; outreach efforts to the general public, neighbori
jurisdictions, and available stakeholders; general informat
relative to the risk assessment process; general informatSERRVNRers ee aivalia/An (o] fuiall olt]o]ite
relative to local/regional capabilities; plan review aadoption; TRl alas(= [aNe)a 81 l=0 o] a6 [V[11yls
and a brief discussion of plan maintenance. the drafting stage and prior tc
plan approval;

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

Multi -Jurisdictional Approach
I O0O2NRAY3 2—jur@c!/]c&ohai haz'ar{d mMgAIEor!i[ﬂa (2) An opportunity for neighboring

Aa | XLy 22Ayudftée LINBLI NBR OFGunliE b NEGENEG: S dzNA a
W2dzNRA & RAOGAZY Q YYSUga o ROS {REGENEEEINIVEIE IS ErET §
aluAILuoArzy t fEryyAya Ay uKs mitigation activities, and agencie A iAo AM!
alye O2dzyuez YdzyAOALN fAGEZ that have the authority to regulatc R R
school district, special district, intrastate district, council FEGIENVZEIeTolyal=laI SEEETRTE | BEEE
governments, regional or interstatgovernment entity, or agenCy sl gl=s =itz lor=16 (=1l = 0=1g 1o Mol !

or instrumentality of a local government; any Indian tribe EEeRVETERE1a10 Nal6]z o (1|8 18] (= (=1 i3 (0]

authorized tribal organization, any rural communitEsIEETaVZe) W/=Ts BETa RN EA TSR] EV o136

dzy AYO2NLIR2 N} GSR (G26y 2NJ OAff process; and dzo £ A O
LJdzN1J2 8S& 2F (KA & LiXabk yitlizedlas the 3

qualifier for jurisdictional participation. (3) Review and incorporation, i

appropriate, of existing plans
FEMA recommends the multirisdictional approach under theSSiie[[EENT= ololgiei=1alo BN T=Tol g o1 [of=
DMA 2000 for the following reasons: information.

1 It provides a comprehensive approach to the mitigation BEeLEle[FIF=13s (=10 S0k (&6 H R =)
hazards that affect multiple jurisdicims; plan shall document] the plannin
1 It allows economies of scale by leveraging individ@Sel{ele=SRUE o BioNo L\V/E1 o] o [=Wo] 1!

capabilities and sharing cost and resources; including how it was prepared
1 It avoids duplication of efforts; and who was involved in the proces:
f Itimposes an external discipline on the process. and how the public was involved.

Both FEMA and NEMA recommend this mjultisdictional
approad through the cooperation of counties, regiona
emergency management, and natural resources distridis.
County utilized the multijurisdictional planning process recommended by FEMA resources (Local
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SECTIONWO; PLANNINGPROCESS

Mitigation Plan Review GuiéleLocal Mitigation Plaring Handboo¥, and Mitigation Ideas: A Resource
for Reducing Risk to Natural Haza®iso develop this plan.

Hazard Mitigation Planning Process

The hazard mitigation planning process as outlined by FEMA has four general steps which are detailed in

the fA 3dzNE 0St26d ¢KS YAGAILIGAZ2Y LXFYyyAy3 LINRPOSaa A
developed during the initial assessment of risks may need revision later in the process, or that additional
information may be identified while developing thatigation plan or during the implementation of the

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

TheTri-County Planning AresecuredBRIQrant funding for their multjurisdictional hazard mitigation
plan (HMPXuring the 2020 fiscal yealEO Consulting Group (JEO), was contractday2021to guide
and facilitate the planning process and assemble the HMi@ grant funding became efféiwe in April
2022 For the planning area sponspBabbi Risor, Laura Hintz, and Deb Hilkke Antelope, Knox, and
Holt County Emergency Managers respectivelyyed as therimary poins of contact throughout the
project. A clear timeline of this plan update process is providddgnore2.

°CSRSNIf 9YSNBSyOe& alyl3aSySyid ! 3SyO0ed wnmme &[ 2 Ol-librargdati/20330726180925045 | Y wSPA S DdzA RSPé K G LA YKK ¢
7498/plan_review_guide_final_9_30_11.pdf

0 CSRSNI ¢ 9YSNESYyO@ al yF3sySyi 138y de o HAMO ® a[ 201t a A dlibraty-détd/2Dy807261010-25¢4% A y 3 I1'FHyRG 23
9160/fema_local_mitigation_handbook.pdf. R
UCSRSNIf 9YSNHSyOé alyl3asSySyd ! 38y0e®m2 NI wmdRdzBAayATI Ak &N 2§ 2 L RIS G dzNI -lbrarydt@iz@Ieamasded 25845 ( LA Yk K 66 6 OF S

0186/fema_mitigation_ideas_final508.pdf.

12 TRFGOUNTHAZARIMITIGATIONRPLAN| 2023



SECTIONWO. PLANNINGPROCESS

Figure2: Project Tineline

DATA COLLECTION & ANALYSIS PLAN DEVELOPMENT PLAN COMPLETION

Public Engagement
Planning Team Planning Team
Meeting #1 Meeting #2 Public Review Period

Local
Adoption

Plan
Submission

Kick-off
Meeting

Regional Planning Team Establishment

At the beginning of the planning procesdRegional Hazard Mitigation Planning Teaas formed to lead
the plan update This Regional Planning Teaoomprised of county emergencymanagement JEO
Consulting Grop, and Nebraska Emergency Managemaas established to guide the planning process
review the 20¥ HMP, discuss planning process changasdplan requirementsRegional Planning Team

Memberscan be found imable4.

Table4: Regional Planning Team Members

NAME TITLE
Bobbi Risor Emergency Manager
Laura Hintz Emergency Managdformer)
Deb Hilker Emergency Manager
Kelsy Jelinek Emergency Manager

Brooke Seachord*
Claire Pattori
Mary Baker*

Project Manager
Project Intern
Resiliency Strategist

Marisa Alvares*

Hazard Mitigation Program Specialis

JURISDICTION
Region 11 Emergency
Management AgencfAntelope
County)
Knox County
Holt County
Knox County
JEO Consulting Group
JEQConsulting Group
JEO Consulting Group
Nebraska Emergency

Management Agency

*Served as a consultant or advisory role

Avirtual projectkick-off meeting was held oduly27, 2022,with the Regional Planning Team and d&O
discuss an overview of the planningrocess Discussion at this meeting included participation
requirements for eligible jurisdictions, HMP update project descriptipmoiates and changes to the HMP,
establishment ofjoals andobjectives, identify hazards for risk assessment, identifying all potential plan
participantsand key stakeholders, and general schedule for the planning process. This meeting also
assisted in clafying roles and responsibilities of Regional Planning Team and Local Planning Teams
members strategies for public engagement throughout the process, and additional requirements and
tasks to be completed for the three CRS communities in the planningBnedollowing table shows the

date, location, and attendees from the Kick Meeting.

Table5: Kickoff Meeting Information

MEETINGATE ANILOCATION AGENDATEMS

-Introductions
-Hazard Mitigation Plan Overview
-Planning Team Establishment and Public Involvemg
-Hazard Mitigation Plan Structure and Data
-Goals and Objectives/Hazard Identification
-Planning Process

Virtual Meeting
July27, 202
1:000m

TRFGOUNTYHAZARIMITIGATIONRPLAN| 2023 13



SECTIONWO; PLANNINGPROCESS

Public Outreach and Engagement

Project Announcement, Sta

keholders

At the beginning of the planning process, the Regional Planning Team worked to identify stakeholder
groups that couldprovide other key information or provide additional public input to the planning

process.Stakeholdes can provide valuable information to regional risk assessment and community
AYLE SYSYy Gl dAa2y>

YAGATLGAZY

20N G538

GKAES y2i

A wide range of potential stakeholders were contacted and encouragedrticipate which includetbcal
and regional agencies, agencies that regulate development, nonprofit organizadigmsts, hospitals,
assisted living facilities, economic development districts, and state agencies.

Table6 lists stakeholder groups encouraged to participate in the planning process. A copy of the Project

Announcement letter was mailed to each listed stakeholded stakeholder agencies were inviteh
letter to Round 1 and Round 2 meetingdomments and information provided by stakeholdersre
incorporated into applicable community profileStakeholders who attended meetingsd reviewed

materials included:

Lower NiobrardNRD

NiobraraValley Electric

Catholic Parishes in Partnership
North Central Public Power District
Elkhorn Rural Public Power District

Black Hills Energy

Avera Creighton Care
NEMA
NeDNR

=4 =4 =8 =8 =8 -8 -a a8 g

Ponca Tribe of Nebraska

Center and Hospital

Table6: Notified Stakeholder Groups

Alpine Village of Verdigre
(Assisted Living)

American Red Cross
(Nonprofit Organization)

Antelope County Airport
(Airport)

Antelope Memorial Hospital
(Hospital)

Arbor Care Centerisleligh
(Long Term Care Facility)

Arbor Care Centeln Qb S A
(Long Term Care Facility)

14

Creighton Municipal Airport
(Airport)

Elkhorn Public PowdDistrict
(Regional Public Utility)

Good Samaritan SocietyAtkinson
(Assisted Living)

Good Samaritan Societigloomfield
(Assisted Living)

Good Samaritan Societiyrairie
Winds

(Assisted Living)

Good Samaritan Societgunset
View

(Assisted Living)

North Central Public Power
District
(Regional Public Utility)

Northeast Nebraska Economic
Development District
(Regional Economic District)

h Qb S A £J6hn la Bakek Fiel
Airport

(Airport)

Parkside Manor

(Assisted Living)

PoncaTribe of Nebraska
(Tribal Nation

SanteeSioux Tribe
(Tribal Nation

TRFGOUNTHAZARIMITIGATIONRPLAN| 2023
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SECTIONWO. PLANNINGPROCESS

Holt CountyEconomic
Development
(Regional Economic District)

Silver Jackets
(State Agency)

Avera Creighton Care Cent
(Long Term Care Facility)

Avera Creighton Hospital | Koinzan Airport StuartAtkinson Municipal

. . Airport
(Hospital) (Airport) (Airport)
Il SNJ { G ! yi Lewisand Clark NRD The Evergreen Assisted Living
(Hospital) (Regional Agency) (Assisted Living)
B!oomfleld Municipal Lower Niobrara NRD The Willows Assisted Living
Alrport (Regional Agency) (Assisted Living)
(Airport)
CedarKnox Public Power | Nebraska Indian Community
District CollegeSantee Campus =P Sl Nrip,

(Regional Public Utility)  (College) {REgEE AEEEY)

Central Nebraska Economi( Nebraska Department Natural
Development District Resources

(Regional Economic Districl (State Agency)

Country Lane Retirement | Nebraska Emergency Managemer

United States ForeService
(Federal Agency)

West Holt Memorial Hospital

Village Agency .
(Assisted Living) (State Agency) FEEpE)
Countryside Villa Assisted | Niobrara Valley Electric

Living Membership Corporation

(Assisted Living) (Regional Public Utility)

The Regional Planning Team wadso asked to identify any underserved communities or vulnerable
populations in the planning area not already identified, so they could have the opportunityineddeed

in the planningorocess Several small communities were identified as underserved or vulnerable due to
their limited capabilities of staff including Center, Inman, Bazile Mills, and Emmet. The applicable
Emergency Manager per county attempteddantacteach community individually to assist them in the
planning process. The Village of Inman underwent a new election with new board members participating
in the planning process and a local resident helped serve on the local planning team for the &filla
Center. Additionally, the Ponca Tribe of Nebraska and the S&itex Tribe (Santee Reservatia@re
identified as vulnerable populations in the planning area. #&achedout to each trital nationto receive
feedback on the planning process.

Project Announcement Neighboring Jurisdictions

Neighboring jurisdictions were notified of the -Tounty HMP update and invited to participate in the
planning process. The following table lists the neighboring communities or entities notified of the planning
process.Project Announcementetters and emails were sent to county/city/village clerks, county
emergency managers, anldRDs at their respective jurisdictions and disseminated appropriately in
August 2022Each neighboring jurisdiction was invited toeattt Round 1 and Round 2 meetings with
participating jurisdictions to provide other key information. Neighboring jurisdictions were also sent
follow up emails to notify them of information regarding the planning process on the project website.

Community r@resentatives from thé&ower Niobrara NRD held a eona-one meeting discussion with JEO
staff to review applicable hazard information and potential mitigation actions within the planning area.
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The Lower Niobrara NRD is a full participant in the FEppkoved Region 24 Emergency Management
Agency Hazard Mitigation Plan (approviohe 2021

No other comments or revisions were received or incorpordteth other neighboring jurisdictions

Table7: Notified NeighboringJurisdictions

NOTIFIEINEIGHBORINGJRIPICTIONS

Boone County \ Boyd County Cedar County

Garfield County ' Lewis and Clark NRD Lower Elkhorn NRD
Lower Loup NRD " Lower Niobrara NRD Lower Platte NortiNRD
Madison County \ Pierce County Rock County
SanteeSioux Tribe _ Wheeler County

Participant Involvement

Participants play a key role in reviewing information, identifying hazards of top concern, praviéicgd

of historical disaster occurrences addscriptions of localized impacts from hazard events, identification
and prioritization of potential mitigdon projects and strategies, and the development of plan
maintenance procedures.

To be a participant in the development of this HMP update, jurisdictions were required to:

1 Attend Round 1 and Round 2 meetings or a-oneone meeting with JEO staff,
1 Provice relevant information throughout the plan update process, and
9 Pass am\doption Resolutiofor the approved HMP.

Jurisdictions had to have at least one representative present at meetings. Some jurisdictions sent multiple

representatives to meetings. Faurjsdictions who only had one representative at meetings, they were

encouraged to take materials back to their governing bodies and include a diverse input on the meeting

documents. Sigin sheets from all public meetings can be foundAppendix AJurisdctions that were

unable to attend the scheduled public meetings were able to watch a recording of the first public meeting
or request a meeting with JEO staff to satisfy the meeting attendance requirement. This effort enabled

jurisdictions that could noattend a scheduled meeting to participate in the planning process.

Outreach to eligible jurisdictions included notification prior to all public meetings, phone calls, emails, and

calendar meeting invitationg.able8 provides a summary of outreach activities utilized in this process.

Table8: Outreach Activity Summary
To inform the public antbcal/planning team members of past, current,
and future activitiesHttps://www.jeo.com/2023tri-county-hazardmitigation-
plan) Links to the projeicwebsite were included on all meeting invitations
flyers, email invitations, and plan sponsors websites.

Project announcemerietter mailed and emailed to potential participants
neighboring jurisdictionsgnd stakeholders

Letters, electronic calendar invitations, emails and phone calls were us
Meeting Invitations notify participants of meeting agenda/data/time/locations for Round 1 a
(Round 1 and Round 2 Round 2 meetings. Roundahd Round 2neetings were held ifperson

with a virtual attendance option

Project Website

Project Announcement
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ACTIVITY INTENT

Potential participants wereent letters, emails, andalled to remind them
Letters,Emails and about upcoming meetings. Correspondence was provided to remind an
Phone Calls assist participatingurisdictions with the collection and submission of
required local data

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 flye was posted at key locations including local g
stations, post office, local libraries, and schools.

Project sponsors and members of Regional Planning Team provided fg
Local Outreach up to jurisdictions on an as needed bagdisO staff followed up with missir|
jurisdictions to arrange onen-one meetings as needed.

The local sponsors, county EmergeiManagement Agencies, and local
Social Media communities were encouraged to share updates on HMP process via Ic
social media channetnd websites

Project Flyer

Assessment of Risk

Round 1 MeetingsCapabilitiesAssessmenand Plan Integration

Round 1 Meetings are an opportunity to familiarize participating jurisdictions with the HMP update
process, review information from the previous HMP, dztlJRIF § S G KS ISy SNI f 2 FSNIBIA S,
capabilitiesThe following table shows the dates ariahés for Round 1 Meetingéll meetings were held

in-person with an option for participants to join via ZooRor jurisdictions who were not able to attend

in person, a recording of the Round 1 meeting was also made available online on the project fegbsite

them to watch and catch up on covered information.

Table9: Round 1 Meetings

AGENDATEMS
General overview of the HMP planning process; discussion of participation requirements; re
jurisdiction profile draftupdate and detail demographic trendgpdate capability assessment and

plan integration; review and identification of critical fetoéis.

DATEANDTIME LOCATION
KNOX COUNTY | Tuesday, September 20 at 2:00pn noX County Courthouse
ANTELOPE

Conference RoomCenter, NE
COUNTY

Antelope County Courthouse
HOLT COUNTY | Thursday, October 6 at 6:00pm  Holt County Courthouseh Qb S A f €

Thursday, September 22 at 6:00pi Countyl 2 YY A &4 A 2 \¢ Bellgh 2NE

The intent of these meetings was to familiarize the jurisdictional representatives with an overview of the
work to be completed over theext year as the plan progressed, discuss the responsibilities of being a
participant, and to collect preliminary information to update the HMP. Data collected at these meetings
included updated demographic and built environment statisticeyiew/updatng the list of critical
facilities and to begin reviewing community capabilitReund 1 meetings are also used as an opportunity

to discuss Plan Integration components. Each participating jurisdiction was asked to either describe or
provide a copy of othgplanning mechanisms which support the goals and intent of the HMP for inclusion.
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These included Local Emergency Operations Plans, Comprehensive Pl&n6;Year Plans, Zoning
Ordinances, Floodplain Ordinances, Building Codes, or other plans used;injsttietion.

The following table shows the attendees for each jurisdiction who attended a Round 1 meeting.
Communities who did not attend Round 1 meetings had follow up efforts witlst3f@r their respective
County Emergency Manager.

Tablel0: Round 1 Meeting Attendees

Name TITLE JURISDICTION
Knox CountyMeeting ¢ Tuesday September 20
Bobbi Risor Region 11 Emergency Manager Region 11 (Antelope County)

Brenda Harrison
Chelsey Chohon

Chris Look
Colette Panning
Connie McCarthy
Cora L Calkins
Daniel Wiuhet
Don Henery
Heidi Ruzicka
Jeff Holtz

Jim Meuret

Karla Faehnrich
Kristin Childers
Laura Hintz
Lindsay Nelson
Loren Hintz

Mark Stracke
Michael T Chase
Mona Weatherwax
Brooke Seachord
Claire Patton

Angie Hupp
Ann Kurpgeweit
Bob Moore

Carl Dobras
DanDonaldson
Dana Klabenes
Dennis L Bridge
Jeff Schlecht
Lisa Payne

Liz Doerr

Mat Hieter
Megan Wingate
Michael Krick

18

Village Clerk
School Nurse

Superintendent

City Administrator

Program Assistant

Village Clerk/Lead Water Operator
Village BoardChairman

Sheriff

VillageClerk

Paramedic

Village BoardChairman

Assistant Principal

City Clerk

Knox CountfEmergency Manager
City Administrator/Clerk/Treasurer
Resident of Center

Village Clerk

Planning and Zoningdministrator
VillageClerk/Treasurer

Project Coordinator
Planningntern

Antelope County Meeting, Thursday,September 22

Village Clerk

Administrative Assistant CPP
Antelope County Sheriff
Fireman

City Superintendent

City Clerk

Village Board Member
Village Board Member
County Clerk

Zoning Administrator

Village Board Member
AntelopeCGounty Zoning Admin
Fire Chief

Emergency Management
Village of Orchard
Niobrara Public Schools, Santee
Public Schools

Crofton Community Schools
City ofBloomfield

Lower Niobrara NRD
Village of Page

Village of Verdigre

Knox County

Village of Verdigre
Bloomfield Paramedic
Village of Brunswick
Verdigre Public School
City of Elgin

Knox County

City of Creighton

Village of Center

Village of Stuart

City of Crofton

Village of Niobrara

JEO Consulting Group
JEO Consulting Group

Village of Clearwater
Catholic ParishesOffice Elgin
Antelope County

Verdigre Volunteer Fire Departme
City of Neligh

City of Neligh

Village of Royal

Village of Clearwater
Antelope County

Knox County

Village of Royal

Rural Antelope County
Tilden Fire
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Name TITLE JURISDICTION

Michelle Bolling Firefighter Brunswick Volunteer Fire
Department

Philip Pierce Verdigre Rural Firer Verdigre Rural Fire Department

Sharon Kinnan Village Board Village of Oakdale

Steve Simonsen Antelope Hospital Ambulance Captain Neligh Hospital

Brooke Seachord | Project Coordinator JEO ConsultinGroup

Claire Patton Planningntern JEO Consulting Group

Holt County Meeting; Thursday, October 6

Adele Philips Flood Mitigation Planner Nebraska DNR

Colton Hahn EMS Captain Orchard Fire and Rescue
Department

Daniella Rossler EmergencyrResponse Coordinator North Central District Health
Department

Deb Hilker Emergency Manager Holt County

Jeff Bartling Fire Chief Verdigre Volunteer Fire
Department

Jon Hansen Fire Department President Verdigre Volunteer Fire
Department

KarenKleinschmit | VillageClerk Village of Wausa

Matt Fritz General Manager Niobrara Valley Electric
Membership Corporation

Mitch Mastalir Rescue Captain Verdigre Volunteer Fire
Department

Patick Bergman Fire Chief Orchard Fire and Rescue
Department

Ryan L Schrunk Fire Chief Ewing Fire and Rescue Departme

Sharon Swails Clerk/Treasurer Village of Ewing

Shelly Wieneke Deputy ClerkTreasurer City of Atkinson

Terry Julesgard General Manager Lower Niobrara NRD

Brooke Seachord | Project Coordinator JEO Consulting Group

Claire Patton Planningntern JEO Consulting Group

Mitigation Plan Development

Round 2 MeetingsHazard Identification Mitigation Strategy,and Maintenance

The identification and prioritization dbp hazards of concern and respectivitigation measures is an
essential component in developing effective hazard mitigation pldtisthese meetings, the local
jurisdictional representatives serve as the LocahRilag TeamMembers to review the hazards to be
profiled in this HMP update (as established by the Regional Planning Team at todf Kieleting) and
provide information about local impacts, historical occurrences, and overall community exposure to the
varnous hazards. For a complete list of hazards reviewed in th8 Z82Zounty HMP, se8ection Four
Risk AssessmerfRound 2 meetings are designeddtow participating jurisdictions an opportunity to
identify which hazards pose the most local rispdate mitigation actions from th@reviousTri-County
HMP(as applicable)andidentify and describe new mitigation strategies to address prioritized hazards or
identified gaps in planning, response, or resiliency from Round 1 meetings.
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Participating jurisditons were also asked to review the information collecfesin Round 1 meetings
related to their community through this planning process. Tdwlplanningteammembels were asked

to ensure all information included was 4p-date and accurate. Informatiddata reviewedincluded but

was not limitedo identified critical facilities and their location within tlemmunity; future development
areas and overall growth trendsNewly added to Round 2 meetings also included a discussiplaof
maintenance by te Local Planning Team and the importance of updating local profiles as priorities
change, mitigation actions are completed, or after a disaster event.

A brief status update on project schedule, public review period, final local adoption, and the agprdval
grant opportunities available once the plan is approved by NEMA and FEMA was also provided to all
participants. The following table shows the attendees for each jurisdiction who attended a Round 2
meeting. Follow up onen-one meetings were held for comunities whohad additional questions, did

not attend public meetings, or requested assistance.

Table11l: Round 2 Meetings
Review of the HMP planning process; review of Round 1 collected and integrated information; i
hazards of top concern; identify and evaluate mitigation actions to address hazards; and discus
plan maintenance requirements.

COUNTYMEETING DATEANDTIME LOCATION

) Knox County Courthouse
KNOX COUNTY Monday, January 28t 2:00pm CoiEELe RO, Ne

Antelope County Courthouse
ANTELOPE COUNTY | Tuesday, January 24 9:00am [ 2dzy & | 2YYA&xa&
Neligh, NE

Holt County Courthouse
hQbSAffX b9

HOLT COUNTY Tuesday, January 24 6:00pm

Tablel2: Round 2 Meeting Attendees

NEINE TITLE JURISDICTION
Knox County Meeting Monday, January 23

Adele Phillips Flood Mitigation Planner NeDNR

Christine Minarik Village Clerk Village of Verdel

Dave Mroczek Superintendent Santee Schools

David Wickett Chairman Village of Verdigre

Heidi Ruzicka Clerk Village of Verdigre

Jeff Holz Paramedic Village of Bloomfield

Joann Fischer County Clerk Knox County

Karla Faehnrich Assistant Principal Verdigre Public Schools

Loren Hintz Community ReS|dentlaI Village of Center
Representative

Margaret Sandoz Superintendent Niobrara Public Schools

Marisa Alvarez Hazard Mitigation Program NEMA
Specialist

Mark Stracke Village Clerk Village of Stuart

Michael Chase Community Re3|dent|al Village of Crofton
Representative

Misha Mazurkewya Environmental Manager Ponca Tribe of Niobrara
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Name
Mona Weatherwax
SarahSidak
Tim Hoffman
Todd Schimelfenig
Brooke Seachord
Claire Patton

Aaron Boggs
Angie Hupp
Bobbi Risor
ChrisLook
Colette Panning
Dan Donaldson
Dana Kabenes
Dennis Bidge
FrankJesse

Jim Mauret
Johnnie Ostermeyer
Josh Stelling
Kristin Childers
KyleGuggenmos
Kyle Finke
Leigh Kluthe
Lisa Payne
Marisa Alvarez

Mark Wragge
Matt Hieter

Mike Brockhaus
Sharon Kinnan
Shelly Wienekek
Tom Rudloff

Brooke Seachord
Claire Patton

Andrew Huber
Carl @bras
Danielle Roessler

Deb Hilker

Jeff Bartling
Jennifer Fiscus
Kelsy Jelinek

Kyle Campbell
Larry Potts

TITLE
Clerk
City Clerk
Assistant Operations Manager
Safety and Risk Specialist
Project Coordinator

SECTIONWO. PLANNINGPROCESS

JURISDICTION
Village of Niobrara
I AGé 2F hQbSAf
North Central PPD
Ponca Tribe of Nebraska
JEO Consulting Group

HazardMitigation Planning Intern JEO Consulting Group

Highway Superintendent
Village Clerk
Emergency Manager
Superintendent

City Administrator
City Superintendent
City Clerk

Village Trustee
Superintendent
Village Board Member
Secondary Principal
Fire President

City Clerk

Chairman
Superintendent

Road Foreman
County Clerk

Hazard Mitigation Program
Specialist

Principal

Village Board
Superintendent
Trustee

Deputy Clerk

General Manager

Project Coordinator

Antelope County Meeting, Tuesday, January 24 \

Antelope County

Village of Clearwater
Antelope County

Crofton Community Schools
City of Bloomfield

City of Neligh

City of Neligh

Village of Royal
Chamberd$ublicSchools
Village of Brunswick
Crofton Community Schools
Orchard Fire and Rescue
Cityof Elgin

Village of Oakdale
Summerland Public Schools
Antelope County

Antelope County

NEMA

Crofton Community Schools
Village of Royal

Elgin Public Schools

Village of Oakdale

City of Atkinson

Elkhorn Rural Public Power
District

JEO Consulting Group

Hazard Mitigation Planning Intern JEO Consulting Group

Firefighter
Firefighter

Holt County Meetingg Tuesday, January 24 \

Verdigre Fire Dept
Verdigre Rural Fire

Emergency Response Coordinatc North Central District Health

Emergency Manager

Fire Chief

Principal

Emergency Manager/Floodplain
Administrator

Board Member

BOE President
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Department

Holt County

Verdigre Firddept

St. Rose School and Church
Knox County

Village of Inman
Crofton Community Schools
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JURISDICTION
Mitch Mastalir RescueCaptain Verdigre Fire Dept
Philip Pierce Fire Chief Verdigre Rural Fire
Roger Miller hQbSAff CANB / KhQbSAff CANB 5
Brooke Seachord Project Coordinator JEO Consulting Group
Claire Patton Hazard Mitigation Planning Intern JEO Consulting Group

Table13: Round 2 Onen-One Meeting Attendees

NAME TITLE JURISDICTION
Monday, January 30, 2023
Wade Ellwanger General Manager Lower Niobrara NRD
Brooke Seachord Project Coordinator JEO Consulting Group
Karl Dietrich Hazard Mitigation Planner JEO Consulting Group

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 integraticsiocuments are identified in their respectiv@ection Seven:
Community ProfileAdditionally, sources and references are included throughout the document.

Tablel4: Data, Plans, and Information used in HMP Development

DOCUMENTS
Disaster Mitigation Act of 2000 Mitigation Ideas: A Resource for Reducing Risk
https://www.congress.gov/bill/106thcongress/house Natural Hazards (2013)

bill/707#:~:text=Requires%20the%20President%2C%20in%20d
mining,future%20natural%?20disasters%3B%20(3)

https://www.fema.gov/sites/default/files/202606/femamitigation-
ideas 0213-2013.pdf
Comprehensive Economic Development Strate Mitigation Planning and the Community Rating

and Hazard Mitigation Plan Aligrent Guide System Key Topics Bulle(2018)
(2022) https://www.fema.gov/sites/default/files/202606/femamitigation-
planningand-the-communityrating-system-keytopicsbulletin_10

https://www.fema.gov/sites/default/files/documents/fema_ceds

hmp-alignmentguide 2022.pdf 1-2018.pdf

Hazard Mitigation Assistance Guidance and | National Flood Insurance Program Community

Addendum (2015) Rating System

https://www.fema.gov/sites/default/files/2020 https://www.fema.gov/floodplairmanagement/communityating-

07/fyl5 hma addendum.pdf system

Local Mitigation Plan Review Guide (2011) National Flood Insurance Program Community

https://www.fema.gov/sites/default/files/202606/fema-locak Status Book (2022)

mitigation-plan-review-guide 09 30 2011.pdf https://www.fema.gov/floodsinsurance/workwith-nfip/community-
statusbook

Local Mitigation Planning Handbook (2013) National Response Framework (2019)

https://www.fema.gov/sites/default/files/202606/fema-locat https://www.fema.gov/emergencymanagers/national

mitigation-planninghandbook 032013.pdf preparedness/frameworks/response

Local Mitigation Planning Policy GuideZ2p Robert T. Stafford Disaster Relief and Emergen
https://www.fema.gov/sites/default/files/documents/fema local | Agsistance ACQOZ:D
mitigation-planningpolicy-quide 042022.pdf

https://www.fema.qgov/sites/default/files/documents/fema_stafford
act 2021 voll.pdf
PLANS ANISTUDIES |

Nebraska State Flood Hazard Mitigation Plan | Public Power in Nebraska (2018)
(2022) https://nebraskalegislature.gov/pdf/reports/research/public_power

2018.pdf
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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://nebraskalegislature.gov/pdf/reports/research/public_power_2018.pdf
https://nebraskalegislature.gov/pdf/reports/research/public_power_2018.pdf
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https://dnr.nebraska.gov/sites/dnr.nebraska.gov/files/doc/floodpl
in/resources/2022 SFHMP_FINAL 20220630 Ver2.pdf

Flood Insurance Studies State of Nebraska Flood Hazard Mitigation Plan
https://msc.fema.gov/portal/home (2022)

https://dnr.nebraska.gov/sites/dnr.nebraska.gov/files/doc/floodplai
n/resources/2022 SFHMP_Draft Published04112022.pdf

Fourth National Climate Assessment (2018) | State of Nebraska Hazard Mitigation Plan (2021

https://nca2018.globalchange.qgov/ https://nema.nebraska.gov/sites/nema.nebraska.gov/files/doc/haz
itplan2021.pdf

National Climate Assessment (2014) State of Nebraska Hazard Mitigation Plan (201¢

https://nca2014.globalchange.gov/ https://nema.nebraska.gov/sites/nema.nebraska.gov/files/doc/haz

itplan2019.pdf

Nebraska State Drought Plan (2000)

https://carc.nebraska.gov/docs/NebraskaDrought.pdf
TECHNICAL ANDATARESOURCES |

Arbor Day Foundatiog Tree City Designation | Nebraska Department of Natural Resourcd3am

(2021) Inventory

https://www.arborday.org/programs/treecityusa/directory.cfm https://gis.ne.gov/portal/apps/webappviewer/index.html?id=2aab0
a13817421992dc5398ad462e22

CDC Social Vulnerabilltydex Nebraska Department of Transportation

https://www.atsdr.cdc.gov/placeandhealth/svi/index.html http://dot .nebraska.gov/

Federal Emergency Management Agency Nebraska Emergency Management Agency

https://www.fema.gov/ http://www.nema.ne.gov

FEMA Disaster Declarations Nebraska Flooding: March 2019 (Storymap)

https://www.fema.gov/openfemadata-page/disasterdeclarations | https://storymaps.arcgis.com/stories/9ce70c78f5a44813a326d20(

summariesvl 5cab95a

FEMA Flood Map Service Center Nebraska Forest Service (NFS)

https://msc.fema.gov/portal/advanceSearch http://www.nfs.unl.edu/

FEMA Hazard Mitigation PI&tatus Nebraska Forest ServigaVildland Fire

https://fema.maps.arcgis.com/apps/webappviewer/index.html?ic Protection Program
ec2fb023df744cf480da89539338¢386

http://nfs.unl.edu/fire

High Plains Regional Climate Center Nebraska Local Health Departments
http://climod.unl.edu/ http://dhhs.ne.gov/Pages/LocdfiealthDepartments.aspx
Midwest Regional Climate Center Nebraska Power Review Board
https://mrcc.purdue.edu/ https://nprb.gworks.com/

National Agricultural Statistics Service Nebraska Rural Electric Association
http://www.nass.usda.gov/ https://www.nrea.org/nreamembersystems

National Centers for Environmental Informatior NOAAC Billion Dollar Weather and Climate
https://www.ncei.noaa.gov/ Disasters

https://www.ncdc.noaa.gov/billions/overview

National Drought Mitigation CenteyDrought NWSc¢ Seasonal Drought Outlook

Impact Reporter https://www.cpc.ncep.noaa.gov/products/expert_assessment/sdo.
http://droughtreporter.unl.edu/map/ ummary.php

National Drought Mitigation CenteyDrought PHMSA Incident Statistics

Monitor https://www.phmsa.dot.gov/hazmaprogrammanagementdata

and-statistics/dataoperations/incidentstatistics

http://droughtmonitor.unl.edu/
National Environmental Satellite, Data, and Small Business AdministratigrDisaster Loan

Information Service Assistance

http://www.nesdis.noaa.gov/ https://disasterloan.sba.gov/ela/Declarations/Index

National Flood Insurance Program Storm Prediction Center Statistics
https://www.fema.gov/floodinsurance http://www.spc.noaa.gov

National Historic Registry The Census of Agriculture (2012)
https://www.nps.gov/subjects/nationalregister/index.htm https://www.nass.usda.gov/Publications/AgCensus/2012/
National Interagency Fir€enter The Census of Agriculture (2017)
https://www.nifc.gov/firelnfo/firelnfo_statistics.html https://www.nass.usda.gov/Publications/AgCensus/2017/index.ph
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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://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
https://nca2018.globalchange.gov/
https://nema.nebraska.gov/sites/nema.nebraska.gov/files/doc/hazmitplan2021.pdf
https://nema.nebraska.gov/sites/nema.nebraska.gov/files/doc/hazmitplan2021.pdf
https://nca2014.globalchange.gov/
https://nema.nebraska.gov/sites/nema.nebraska.gov/files/doc/hazmitplan2019.pdf
https://nema.nebraska.gov/sites/nema.nebraska.gov/files/doc/hazmitplan2019.pdf
https://carc.nebraska.gov/docs/NebraskaDrought.pdf
https://www.arborday.org/programs/treecityusa/directory.cfm
https://gis.ne.gov/portal/apps/webappviewer/index.html?id=2aab04a13817421992dc5398ad462e22
https://gis.ne.gov/portal/apps/webappviewer/index.html?id=2aab04a13817421992dc5398ad462e22
https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
http://dot.nebraska.gov/
https://www.fema.gov/
http://www.nema.ne.gov/
https://www.fema.gov/openfema-data-page/disaster-declarations-summaries-v1
https://www.fema.gov/openfema-data-page/disaster-declarations-summaries-v1
https://storymaps.arcgis.com/stories/9ce70c78f5a44813a326d20035cab95a
https://storymaps.arcgis.com/stories/9ce70c78f5a44813a326d20035cab95a
https://msc.fema.gov/portal/advanceSearch
http://www.nfs.unl.edu/
https://fema.maps.arcgis.com/apps/webappviewer/index.html?id=ec2fb023df744cf480da89539338c386
https://fema.maps.arcgis.com/apps/webappviewer/index.html?id=ec2fb023df744cf480da89539338c386
http://nfs.unl.edu/fire
http://climod.unl.edu/
http://dhhs.ne.gov/Pages/Local-Health-Departments.aspx
https://mrcc.purdue.edu/
https://nprb.gworks.com/
http://www.nass.usda.gov/
https://www.nrea.org/nrea-member-systems
https://www.ncei.noaa.gov/
https://www.ncdc.noaa.gov/billions/overview
http://droughtreporter.unl.edu/map/
https://www.cpc.ncep.noaa.gov/products/expert_assessment/sdo_summary.php
https://www.cpc.ncep.noaa.gov/products/expert_assessment/sdo_summary.php
http://droughtmonitor.unl.edu/
https://www.phmsa.dot.gov/hazmat-program-management-data-and-statistics/data-operations/incident-statistics
https://www.phmsa.dot.gov/hazmat-program-management-data-and-statistics/data-operations/incident-statistics
http://www.nesdis.noaa.gov/
https://disasterloan.sba.gov/ela/Declarations/Index
https://www.fema.gov/flood-insurance
http://www.spc.noaa.gov/
https://www.nps.gov/subjects/nationalregister/index.htm
https://www.nass.usda.gov/Publications/AgCensus/2012/
https://www.nifc.gov/fireInfo/fireInfo_statistics.html
https://www.nass.usda.gov/Publications/AgCensus/2017/index.php
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National Oceanic Atmospheric Administration | Union of Concerned Scientigt«iller Heat
(NOAA) Interactive Tool

http://www.noaa.gov/ https://www.ucsusa.org/resources/killeneat-interadive-
tool?location=lancastecounty--ne

TECHNICAL ANDATARESOURCES |

National Weather Service United States Army Corps of Engineebidational
http://www.weather.gov/ Levee Databasetps:/levees.sec.usace.army.mil/#/
National Weather Service StormReady and United States Census Bureau
TsunamiReady https://data.census.gov/cedsci/
https://www.weather.gov/stormready/communities

Natural Resources Conservation Service United States Department of Agriculture
www.ne.nrcs.usda.gov http://www.usda.gov

NE DHHS Rosters of Facilities and Services | United States Department of AgricultugeRisk
http://dhhs.ne.gov/licensure/Pages/Rosteds-Facilitiesand- Managemenmgency

Services.aspx http://www.rma.usda.gov

Nebraska Association of Resources Districts | United Sates Department of Transportation
http://www.nrdnet.org Pipeline and Hazardous Materials Safety

Administration
https://www.phmsa.dot.gov/

Nebraska Climate Assessment Response United States Geological Survey
Committee http://www.usgs.gov/

http://carc.agr.ne.gov
Nebraska Department of AgricultugeLivestock | United States National Response Center

Disease http://www.nrc.uscg.mil/

https://nda.nebraska.gov/animal/reporting/index.html

Nebraska Department of Education UNL IANR Nebraska Landslides

http://nep.education.ne.gov/ http://snr.unl.edu/data/geologysoils/landslides/landslidedatabase.i
pXx

Nebraska Department of Environment and USACE National Inventory of Dams

Energy https://nid.sec.usace.army.mil/ords/f?p=105:1

http://www.deq.state.ne.us/

Nebraska Department of Health and Human | USDA; Disaster Assistance Programs
Services https://www.fsa.usda.gov/programand-services/disaster
assistanceprogram/index

http://dhhs.ne.gov/Pages/default.aspx

Nebraska Department of Natural Resources | USGS Landslide Inventory
http://www.dnr.ne.gov https://usgs.maps.arcgis.com/apps/webappviewer/index.html?id=;
120962f459434b8c904h456¢82669d

Wildfire Risk to CommunitieSttps:/wildfirerisk.org/

Public Review Period

Once the draft of the HMP was completed, a public review period was opened to allow for participants
and communitymembers at large to review the plan and provide commemd changes, if any at that
time. The public review period was open fraxpril 12 2023,to May 1Q 2023. Participating jurisdictions
neighboring jurisdictions, and identified stakeholdersre emailedor mailed a letter notifying them of

this public reiew period. The HMP was also made available on the project website
(https://www.jeo.com/2023tri-county-hazardmitigation-plan) to download the doement

Communities were encouraged to share or post information about the public review period to local
websites and through local news media. Communities including Atkinson, Bloomfield, Center, Clearwater,
9¢AYy3IAZ LYyYlysS bSt A3KZAandHatZouNt alldbraught and distubs8dthe HIAR &6 A f
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http://www.noaa.gov/
https://www.ucsusa.org/resources/killer-heat-interactive-tool?location=lancaster-county--ne
https://www.ucsusa.org/resources/killer-heat-interactive-tool?location=lancaster-county--ne
http://www.weather.gov/
https://levees.sec.usace.army.mil/#/
https://www.weather.gov/stormready/communities
https://data.census.gov/cedsci/
http://www.ne.nrcs.usda.gov/
http://www.usda.gov/
http://dhhs.ne.gov/licensure/Pages/Rosters-of-Facilities-and-Services.aspx
http://dhhs.ne.gov/licensure/Pages/Rosters-of-Facilities-and-Services.aspx
http://www.rma.usda.gov/
http://www.nrdnet.org/
https://www.phmsa.dot.gov/
http://carc.agr.ne.gov/
http://www.usgs.gov/
https://nda.nebraska.gov/animal/reporting/index.html
http://www.nrc.uscg.mil/
http://nep.education.ne.gov/
http://snr.unl.edu/data/geologysoils/landslides/landslidedatabase.aspx
http://snr.unl.edu/data/geologysoils/landslides/landslidedatabase.aspx
http://www.deq.state.ne.us/
https://nid.sec.usace.army.mil/ords/f?p=105:1
http://dhhs.ne.gov/Pages/default.aspx
https://www.fsa.usda.gov/programs-and-services/disaster-assistance-program/index
https://www.fsa.usda.gov/programs-and-services/disaster-assistance-program/index
http://www.dnr.ne.gov/
https://usgs.maps.arcgis.com/apps/webappviewer/index.html?id=ae120962f459434b8c904b456c82669d
https://usgs.maps.arcgis.com/apps/webappviewer/index.html?id=ae120962f459434b8c904b456c82669d
https://wildfirerisk.org/
https://www.jeo.com/2023-tri-county-hazard-mitigation-plan
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board meetings to adopt the plan prior to plan approval. All meetings were open to the public. No
comments from the public were received during such meetings to be incorporated into the HMP.

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

I Wildfire sent to Nebraska Forest Service

1 Dam Failure sent to NeDNR Dam Safety Section

1 Drought sent to NeDN&Drought Divigin

1 Flooding sent to NeDN&RFloodplain Management Section

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

Tablel5: Public ReviewRrevisions

NAME, TiTLE ANDY ORAGENCY PLANSECTION COMMENTREVISION
Mike Brockaus, Superintendent, | Elgin Public Schools Updated cost information for the
Elgin Public Schools Profile identified mitigation action.
Angie HuppClerk/Treasurer, Village of Clearwater Updated historical hazard
Village of Clearwater Profile information.

Sandy Benson,
CWPP/Communications Liaison | Wildfire Risk Assessmen
Nebraska Forest Service
TomSchuerman, Dam Safety
Engineer, Nebraska Department ¢
Natural Resources

Adele Phillips, Flood Mitigation
Planner, Nebraska Department of| Flooding Risk Assessme Wording and information updates.
Natural Resources

{FN}YK {ARF1=Z /t//AGe 2F hQb

Grammaticabnd information
updates.

Dam Failure Risk

Assessment Wordingand information updates.

Updated flood damage numbers
and added a new mitigation action
Updated newbusinesses
information.

Dana Klabenes, Clerk/Treasurer
City of Neligh

Kelsy Jelinek, Emergency Manage
Knox County

Colette Panning, City
Administrator, City of Bloomfield
Mona Weatherwax,
Clerk/Treasurer, Village of Niobrai
Tyler Martin, Integrated Water
Management Coordinator
Nebraska Department of Natural
Resources

City of Neligh Profile

Knox County Profile Added critical facilities.

Updated local planning team
participation.

Updated community lifelines and
spelling mistakes.

City of Bloomfield Profile

City of Niobrara Profile

DroughtRisk Assessmen Information updates.

Funding Workshop
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As part of hazard mitigation process, the three counties wanted to add a funding workshop to educate

and discuss potential mitigation measures that jurisdictions could implement along with possible funding
mechanisms. Subject matter experts froMebraska BEergency Management Agency, Nebraska
Department of Environment and Energy, Nebraska Forest Service, U.S. Army Corps of Engineers, Holt
County Farm Service Agency, Holt County Economic Development, andedE=@vailable to discuss

projects and funding witlparticipating jurisdictions. The meeting was held on May 11, 2023 from@pm

cllY G GKS 12td /2dzyde [/ 2dNIK2dzaS ' yYSE Ay hQbSAft
sheets located in Appendix A.
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Plan Adoption

Based on FEMA requirements, this mulnlsdlctlonal hazard mltlgatlon pla
Ydzai 0SS TF2NXIfte | RZgbﬂerSrRJ badyethr(ﬁxgh ¢
apE)rovri\I of an Adoption Resglutlop.¢ KS | L{LgN\EAQI vt o jurisdictional plans, each
20y SNRAKALIQ 2T UKS ,LJfVI- y 0 e S I OK LJ jurisdiction requesting
objectives, and action items. A copy of the resolution draft submitted BT e e et alt 2=
participating jurisdictionis in Appendix A. Copies afommunity specific [RiESoRiel{nf1\
adoption resolutions may be requested from the State Hazard Mitigatille/elEleR

Officer.

Requirement §
201.6(c)(5)For multi

Hazard mitigation plans are livipcuments.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 plan must be monitored, evaluated, aadagpon a fiveyear 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 plan be reviewed

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

LI NOIAOALI yiad ¢KSAaS NBOGASsA NB (GKS NBaLRyaAoAf Al
documented and reflected in the plan via amendments. Participants are encouraged to wogsidk

their local County Emergency Management departments or the consultant, JEO, to document updates
and revise the HMP as needed. S&ection Six: Plan Implementation and Maintenafareadditional
information on plan amendments.

Additional implementatin of the mitigation plan should include integrating HMP goals and mitigation
and strategicactions into county and local comprehensige capital improvement plans as they are
developed or updatedSection Sidescribes the system that jurisdictions paipating in the HMP have
established to monitor the plan; provides a description of how, when, and by whom the HMP process and
mitigation and strategicactions will be evaluated; presents the criteria used to evaluate the plan; and
explains how the plan Wibe maintained and updated.

TRFGOUNTYHAZARIMITIGATIONRPLAN| 2023 27



SECTION THREE
PLANNING AREA PROFILE

Introduction

To identify jurisdictional vulnerabilities, it is vitally important to understand the people and buil
environment of the planning area. The following section is meant to provide a description of the
characteristics of the planning area to create an overall profile. Many characteristics are covered in each
2dzZNRA ARAOUAZ2Y Qa O2 YY dzaphidsetransphiatioh foltes, fant SttucziRak igvehtoriR.S Y 2 3 N.
Therefore, this section highlights-ask populations and characteristics of the built environment that add

to regional vulnerabilities.

Planning Area Geographic Summary

TheTri-Countyplanning areds locatedin the northeastern portion of the State of Nebraska with Knox
County bordering South Dakota to the north. The planning area covers 4,416 squarelhlpsnning
area includesthree counties Antelope, Holt, and Knoxlhe planning area is composed sdveral
topographic regions including plains, sandhills, dissected plains, and rollin@lailts are flatying land

that lies above the valley made of sandstone or streggposited silt, clg, sand, and gravel overlain by
wind-deposited sil{Figure3). Sandhills argilly land composed of low to high dunes of sand stabilized by
a grass cover. Dissectedhims are hilly land with moderate to steep slopes, sharp ridge crests and
remnants of the old, nearly level plain eroded by water and wirastly, rolling hills arkilly lands with
moderate to steep slopes and rounded ridge crests. In eastern Nebiaskajing the planning area, are
mostly glacial till that has been eroded and mantled by lo®ss.

The planning area rests within the watersheds of Miebrara River, Elkhorn River, and Missouri River.
There are alsseveral creeks in the planning arealirding Verdigre Creekluch of the planning area is
comprised of small to moderate sized communities, agricultural land, and rivers or water bodies.

Demographics

Demographic and asset information can be used to determine differing levels of vulneraility
population and housing, structural inventories and valuations, critical facilities, and vulnerable areas
analysis. In general, the planning area is a mixture of rural and incorporated areas. The U.S. Census Bureau
collects specific demographic inforniah for counties with a total estimated population 84,813 This
population includes a range of demographic cohorts and people at risk to naturahwandncaused
disasters. The following table depicts the estimated population per county in 2000, 26120a0.

Tablel6: Estimated Population for the Planning Area

2000POPULATION 2010POPULATION 2020POPULATION
Antelope 7,452 6,685 6,315
Holt 11,551 10,435 10,123
Knox 9,374 8,701 8,400
TOTAL 28,377 25,821 24,838

Source: U.S. Census Buééau

2 Sy GSNI F2NJ ! LILX ASR wdaNI £ Lyy2@F A2y ® !hdpS:ddin it'ialcumrnanglunl.eduﬁt:@/\kida/ébNénﬂ._dﬁ?ar@clem&ﬁ&ﬂ&c@wggﬁzcaiigbulu.§ 2F bSoN}all o¢
Bro{od / Syadza . dzNBIF dzd HAAAKHAMDOMRUNIY Subvey(ACSEES | NR S & KthsY/dath Sengbs gowe&dstl Oy /
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Figure3: Planning Area Topography

SE3
m M

O Neil|
- |
SN

Pierce

Leg.r:?ji Roads Topography [ ] Rolling Hills
—— Railroads [ ] Bluffs and Escarpments L]  Sandhills
[ Community Boundary | BB Dissected Plains [0 valley-side Slopes
1 Project Area [ 1 Large Reservoirs ] valleys
3 Counties [ Plains
: I
Created By: NL

File Name: Tri-County HMP.aprx

DU g Topography

Tri-County HMP Update 2022

Tablel7: Estimated Population for the Planning Area by Cohort

PLANNINGAREA STATE ONEBRASKA
<5 6.5% 6.8%
5¢19 19.2% 20.7%
20¢ 64 51.0% 56.8%
>64 23.3% 15.6%
Median 445 36.6

Source: U.S. Census Bureau

The population for the planning area hiasendeclinng since the 200 regional population census. The
region accounts for approximately3% of the total population for the state 2020

At-risk Populations

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

T b2dG Ittt LIS2LI S oNXRa | NBF MR yIiadk REINSBIRT a +
1 Outward appearance does not necessarily mark a person-askat
1 A hazad event will, in many cases, impactrigk populations in different ways.
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The National Response Framework defineN& & { L} LJdzf | G A2y & | & & XLJ2LJdzt | G A
have additional needs before, during, and after an incident in functional areasdiinglbut not limited
to: maintaining independence, communication, transportation, supervision, and medical*¢are."

Dependent children under 19 years old are one of the most vulnerable populations to disastaes.
majority of people in this age group do not have access to independent financial resources, transportation,
or cellular telephones. They also labk practical knowledge necessary to respond appropriately during

a disaster. As a result, this demoghipgroup experiences increased vulnerability to the following list of
hazards: tornadoes (especially daytime events), severe thunderstorms, severe winter storms, extreme
heat, water shortage created by drought, and chemical releases. Lack of awarenessticaes be a
concern for people in this age range as well as an inability to recognize and respond to environmental
stimuli, which could lead to increased vulnerability to flooding (especially flash flooding), severe
thunderstorms, tornadoes, and sevevénter storms.Despite this vulnerability, children are generally
overlooked in disaster planning because the presenceazfratakeris assumed. With over a quarter of
GKS LA FYyAy3a | NBIFQa G2 ({(25.7%) thidichizrd dikky2winaie2gomypIS NI G K |
address in the planning process. Over a quarter of this subset are additionally children are under the age
of five, further exacerbating their vulnerability.

Schools house a high number of children within the planning area during the ddydung of weekdays,

as well as during special events on evenings and weekends. The following table identifies the various
school districts located within tharee-county planning area, anigured is a map of the school district
boundaries. This list is comprehensive and does not represent only the school districts participating in this
plan.

Table18: School Inventory

SCHOODISRICT TOTALENROLLMEN({R021-2022)

Nebraska Unified District 1 N/A
Bloomfield Community Schools 274
Chambers Public Schools 132
Creighton Public Schools 281
Crofton Community Schools 338
Elgin Public Schools 198
Neligh-Oakdale Schools 364
Niobrara Public Schools 182
hQbSAff tdzofAO {OK22f & 807
Plainview Public Schools 344
Santee Community Schools 258
Stuart Public Schools 187
Summerland Public Schools 401
Verdigre Public Schools 138
Wausa Public Schools 239
West Holt PublicSchools 437

Source: Nebraska Department of Education

BryAGSR  {G1rGSa S5SLINILYSYyd 2F 12YStFyR {SOdNRAGe® yWdzy SKGHIMLIECYR K i d-BodRdRgWISIT3EEWEETISTIRYKE S CNI VS|
0e9278a0ede9ee129025182b4d0f818e/National_Response_Framework_4th_20191028.pdf.

BCtlyr3lys DNBI2ZNESZ I FfftA&aSe8s 1 SAGISNRT 9 [ S6A&D of Homsiand Seturityf ehdBmergency bengféneht, BELE): Adicke 3L Yy RSE F2 NJ 5.

®pSoNFrall 5SLINIYSyd 2F 9RdzOFI A2y d HAaund abSoNI &1 hepRoe@édictidryhe.qoW? FAE SY 5AaGNAROG | yR { OK22t
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Figure4: Regional School Districts
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Like minors, seniors (age 65 and greater) are often more significantly impacted by temperature extremes.
During prolonged heatvaves, 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.

While the previously identified popations do live throughout the planning area, there is the potential
that they willbe inhigher concentrations at care facilities. The following table identifies the number and
capacity of care facilities throughout the planning area.

In addition to residats being classified as-ask by age, there are other specific groups within the
planning area that experience vulnerabilities related to their ability to communicate or their economic
status. The following table provide statistics per county regardimgsbholds with English as a second
language (ESL) and population reported as in poverty within the past 12 months.

) SyGSNI F2NJ Ly2adz2NE wSaSI NDK
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Table19: Care Facility Inventory

ASSISTEI NURSING RURAL
HOSPITAL ASSISTEIL NURSING
COUNTY HOSPITALS LIVING ) HEALTH
BEDS LIVING )

BEDsS ALINICS
Antelope 1 23 2 58 1 70 5
Holt 2 40 3 102 3 185 5
Knox 2 70 3 55 3 175 4
Total 5 133 8 215 7 430 14

Source: Nebraska Department of Health and Human SeWices

Table20: ESL an®overty Atrisk Populations
PERCENT THAT SPENIGLISH AS A

FAMILIEE BELOWPOVERTYEVEL

SCONILANGUAGE
Antelope 5.0% 6.5%
Holt | 3.7% 4.2%
Knox | 4.4% 5.8%

Source: U.S. Census Bubéal

Residents below the poverty line may laelsources 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 more immediate needs. Further, residents with limited economic res@uec
more likely to live in older, more vulnerable structures. These structures could be mobile Hooated

in the floodplainlocated near knowhazard sites (i.e. chemical storage areasplder 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 hazardevents. General vulnerabilities revolve around what could be an inability to effectively
communicate with others or an inability to comprehend materials aimed at notification and/or education.
When presented with a hazardous situation it is important gdatommunity members be able to receive,
decipher, and act on relevant information. An inability to understand warnings and notifications may
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 who struggle with English in the written form may not have
sufficient information related to local concerns to effectivenitigate potential impacts. Residents with

limited English proficiency would be at an increased vulnerability to all hazards within the planning area.

Similar to residents below the poverty line, racial minorities tend to have access to fewer firemgtial

systemic resources that would enable them to implement hazard mitigation projects and to respond and
recover from hazard events, including residence in standard housing and possession of financial stability.

The planning area is primarily White, nblispanic, with little change in diversity since 2010. Small
OKlIy3aSa Ay NIOAIt AySldade gAftf tA1Ste y20 airayairr
However, it is important to notéhe SanteeSioux Reservatiois in northern Knox Couptand constitutes

a significant portion of the county population.

18 Department of Health and Human Servicétdzy S HnuH ® a[ A OSy &S  btyps/amdhehiakka. gov/{| BSaaiichseardh.6gk NOK @ ¢
19U.S. Census Bured22d G [ | y I dzt 38 { RBAM&igan CdmmunBy\SGey ACR) S NI SAGA Y (54 d¢
https://factfinder.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t#.
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Table21: Racial Composition in the Planning Area

2010 2020

%
NUMBER Viels NUMBER Viels CHANGE
TOTAL TOTAL

White, Non-Hispanic 24,402 94.5% 23,197 93.4% -1.1%
Black 43 0.2% 120 0.5% +0.3%
American Indiarand Alaskan Native 826 3.2% 876 3.5% +0.3%
Asian 55 0.2% 88 0.4% +0.2%
Native Hawaiian & Other Pacific 8 0.0% 5 0.0% 0.0%
Islander
Other Races 279 1.1% 140 0.6% -0.5%
Two Or More Races 208 0.8% 412 1.2% +0.4%
Total Population 25,821 - 24,838 - -

Source: U.S. Census Buréat

Native American and Tribal Populations

The planning area includéise entirety of the Santee Sioux Reservatand properties and facilities for

the Ponca Tribendigenous populations have historically been underrepresented in large scale planning
efforts while also experiencing severe impacts from hazard events and climate change at the local level.
Indian reservations present specific vulnerabilities to hazavdnts. Many homes and traditional
structures in reservations were built prior to the adoption of local building codes and/oFBt®
development. Increased poverty rates are common on tribal lands and many residents lack adequate
funds to implement housetid mitigation actions. Other local vulnerabilities may include lack of adequate
warning systems for tribal residents who do not live in incorporated areas, lack of adequate means of
transportation for evacuationlanguage barriers for elders who may oslyeak native languagend
access issues during hazard events due to poorly maintained or unpaved roads.

SanteeSioux Reservation

TheSanteeSioux Rservation is in Knox County while the tribal government seist Iiobrara NEThe
SanteeSiouxReservatiorcomprisesl A YF £ f LR NIA2Yy 27F (TR SapteeShdixt £ | NI
Tribe was invited to participate in this Hazard Mitigation Planning process; however, due to other ongoing
priorities at the local level including staffing restrictiy they chose not to participate as an eligible
jurisdiction in this plan. Moving forward, it is recommended the tribe pursue a Tribal specific HMP to
address local concerns and capabilities, particularly as tribal plans have different regulatory reqisrem

to meet than traditional multjurisdictional plans. For an overview of tribal specific requirements, see

Title 44 Code of Federal Regulations (CERpter |, Subchapter Part 2017.

Ponca Tribe of Nebraska

The Ponca Tribe of Nebraska islecentrdized federally recognized tribeThe Tribe does not have a
reservation, but rather has established a fifteeounty service delivery area across Nebraska, lowa, and
South Dakota as established under the Ponca RestorationMittin the planning areahte Ponca Tribe

has several facilities, properties, cultural sites, and tribal members who live in Knox and Holt Counties.
The Ponca Tribal Headquartéssn Niobrara NE

21U.S. Census Bureau2Z®> & wI2@AE8 @ 8h NI SaGA Y 6Sadé KIGLAYKKFFOGFAYRSNIPOSYadza ®320k Tl OSakyl Jk2aFkLI ISakaSH |
22U.S. Census Buread2d awl OSY-26h ma SBAA Yp 6 Sdé KIGLAYkkTFHOGFAYRSNDPOSYadza o320k Fl OSakyl Gk2aFrklLIh 3S&8kaSIH NI
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Other tribal facilities and areas of concern within the planning area:

1 Powwow groursc outside city limits of Niobrara
1 Grocery store, Gym, and Tribal housing/apartmenk$iobrara

T Smoke shack Crofton

1 Buffalo herd landsg Niobrara

9 Other cultural siteg, locatiors withheld

The tribe noted several concerns from hazard events whicle l@en profiled in this HMP, specifically
flooding and water quality issues in Niobrara. The tribe is planning several new developments and projects
in the coming years including expanding or upgrading existing trails and roads (including passages for
buffalo), building a Cultural Center in Niobrara, and improving stock dam infrastructure across the
planning area. There are currently 12 to 15 stock and agricultural dams along natural springs in the
planning area, as well as a number of agricultural pivetesys, trail bridges, and leased property the

tribe maintains. The tribe indicated a desire to pursue a hydraulic survey with a soil analysis around the
Powwow Grounds to help identify seepage and flood related risks.

These locations and facilities shoddd considered wheipursuingfuture mitigation efforts by both the

tribe and the communities they are located within. While the Ponca Tribe did not engage in this HMP as
a full participant, as of January 2023 the tribe was pursuing grant funding to detempown Tribal
specificHMP butrecognizes the importance of engaging with other planning efforts across their service
areas.

Built Environment and Structural Inventory

Data related to the built environment is an important component of a hazard mibiggdan. It is essential

that during the planning process communities and participating jurisdictions display an understanding of
their built environment and work to identify needs that may exist within their planning area. The US
Census provides informian related to housing units and potential areas of vulnerability. The selected
characteristics examined beloimclude lacking complete plumbing facilitiekacking complete kitchen
facilities housing units that are mobile homgand housing units with neehicles.

Table22: Selected Housing Characteristics

ANTELOPE HoLT KNOX TOTAL
Occupied housing units 2,725 (81.6%) 4,390 (83.4%) 3,605 (73.0%) 10,720
Lacking complete plumbing facilities 1 (01%) 12 (0.3%) 6 (0.2%) 19(0.2%)

Housing unit with no vehicles available 87 (3.2%) 164 (3.7%) 163 (4.5%) 414(3.9%)
MioBie Fames 157 (4.7%) 380 (7.2%) 332 (6.7%) 869(8.1%)

Source: U.S. CendBigrea#?

Lacking complete kitchen facilities . 23(0.8%) 49 (1.1%) 33(0.9%)  105(1.0%)

Approximatelyeightpercent of housing units in the planning area are mobile horHe#t. County hathe

largest shares of mobile homes. Mobile homes have a higher risk of sustaining damage during high wind
events, tornadoes, severe thunderstornas)d severe winter storms. Mobile homes that are either 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.

KnoxCounty 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

23U.S. Census Bureau.22® Sefected Housing Characteristi2€20ACS & S+ NJ SaGA Y § Sa d¢ Kb G LA Yk kpageddedichrgshiS NinP@feshdrs 032 Ok FI OSakyl gk 2a
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four percent of all housing units in the planning area do Imax¢e a vehicle available. Households without
vehicles may have difficulty evacuating during a hazardous event and a reduced ability to access resources
in time of need.

The majority ofhomes in the planning area were built prior to 1939, with the number of homes
constructed since 1990 declining each decé€igurel). Housing age caserve as an indicator of risk, as
structures built prior to state building codes being developed may be more vulnerable. According to the
Department of Housing and Urban Development (HUD), older homes are at greater risk of poor repair and
dilapidation resilting in blighted or substandard properties. Residents living in these homagsbeat

higher risk to impactfrom high winds, tornadoes, severe winter storms, and thunderstorms. Over half of
the housing units within the planning area were constructecbbethe 1980s. Across the state, the first
building codes were adopted in 1987, but prior to this time, codes and building standards were established
(or not) by each county and community. The State of Nebraska later adopted the International Building
Code(IBC) 2000 codes (adopted in 2003), the IBC 2009 codes (adopted in 2010), and the IBC 2018 codes
as of 2020.

Figure5: Housing Age in Planning Area

Built 1939 or earlier e /4 019
Built 1940 to 1949 T 756
Built 1950 to 1959 messm——— ] 330
Built 1960 to 1969 oo 1,279
Built 1970 to 1979 ! e ———— A0
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Built 2000 to 2009 s 306

Built 2010 to 2013 mmm 369

Built 2014 or later ==m 261

500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500

Source: U.S. Census Bureau

Communications

Access tovarious 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 suahmaoinications are through local cell coverage
and internet accesdnternet and cellular servisshavebecome critical resourceto shae and receie
information regarding hazardous eventnd disseminate important information including storm
warnings, evagation orders, or weather updates

Mosthomes have access to landline phonesglthan two percent of housing units lack access to landline
telephone servicg however, cellulatelephones are increasingly a primary form of telephone service.
However,homes without either landlines or cellphones depresent a population at increased risk to
disaster impacts. Reverse 911 systems are designed to contact households via landioes serd as a
result, some homes in hazard prone areas may not receive notification of potential impacts in time to take
protective actions. Emergency managers should continue to promote the registration of cell phone
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numbers with emergency alert systenasd utilize systems which automatically ping cellphones by
triangulating cell towers.

Table23: SelectedCommunications

ANTELOPE
No telephone service available 28 (1.0%) 58 (1.3%) 56 (1.6%) 142 (1.3%)
No computer in household 378 (13.9%) 544 (12.4%) 462 (12.8%) 1,384 (12.9%)

Source: U.S. Census Buféau

Social Vulnerability Index

All communities have some vulnerability to natural and humansed hazard events. Various social
O2yRAGAZ2Yy A &adzOK & LIRGSNIe NriaSaz OSKAOES | 0O0Saax
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 dz&AaSR (G2 ARSyGATe az20Alf @dz y SN
calculated using an equation that combines scores for Exgeftaual Loss due to natural hazards, Social
Vulnerability and Community Resilience:

0w QOERBGEANYE OROa E Q1 d® Qq

0€£aadaoeYa@ ca Q0 w'Q O%QQOO

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

Table24: Social Vulnerability Index Score by County

FEMANRI

EXPECTED SoaAL GOMMUNITY
RSKINDEX
ANNUALLOSS  VULNERABILIT RESILIENCE
Antel Relatively
NEIOPe | ow Vulnerability| Relatively Low Ve Relatively High Relatively Low
Holt Low Vulnerability} ~ Very Low Relatively High  pelatively Moderate  Relatively Low
Knox Moderate - Relatively High

Relatively Low Relatively Moderate  Relatively Low

Vulnerability
Source: CDC Social Vulnerability Index, ZDEEMA National Risk Index, 2020

I'FTFNR AaLISOATAO @dzZ ySNIoAfAGASA FTNRBY @é&nangaéa bl (A2
are included in the regional vulnerabilities section of each hazard pr&getion Four)Community

specific information about social vulnerabilities and rural capabilisediscussed iIf SOG A2y { SOSy
individual jurisdictional profiles.

24U.S. Census Bureau.ZZ Sefected Housing Characteristi2€20ACS & S+ NJ Sa G A Yl (Sa tDs KGGLEAYKkKFFOGTA )/RSNJ:DOS)/a dza @32 Bk Tl OS&akyl Bke2a
251.S. Census Bureau.2Zb Fanilies and Household Characteriste@0ACS Fear esumates(SZBOla KGAGLIEYKKTFI Ou ? A y RS NJDOS yadzae3I2@k Tl OSakyl gke2daFkL
B SYyGSNI F2NI 5A&SHAS /2y iNBf {20AFf +dzf yoS(NALOOAY A{(L LbyiRiBSIN whmgpdpmeal/ 158/ Q& { 2O0ALf +dzZ ySNIoAfAGE

36 TRFGOUNTHAZARIMITIGATIONRPLAN| 2023


https://svi.cdc.gov/map.html

State and Federally Owned Properties
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The following table provides an inventory of state d@rderally ownedproperties within the planning
area by county. Note that this list does not include federally or stateed highway systems or specific

buildings within each community.

Table25: State and Federally Owned Facilities

FaciLiTy

Antelope County \

Bazile Creek WMA

Bohemia Prairie WMA

Deep Water Wildlife Area

Devils Nest Wildlife Area

Gavins Point Project, Lewis and Clark Lake
(USACE)

Lewis and Clark Lake SRA

Niobrara Confluence WMA

Niobrara State Park

Open Fields and Water Fishing Spot
Open Fields and Water Site8331
Open Fields and Water Site8332
Open Fields and Water Site8336
Open Fields and Water Site8343
Open Fields and Water Site8393
Open Fields and Water Site8411
Open Fields and Water Site8416
Open Fields and Water Site8433
Open Fields and Water Site8455

Holt County

8 Open Fields and Water Site8407
Dry Creek WMA

Goose Lake WMA

0. John Emerson WMA

Open Fields and Water Site2025
Open Fields anw/ater Sites; 2027
Open Fields and Water Site2030

Knox County

Grove Lake WMA

Hackberry Creek WMA

Open Fields and Water Site8330
Open Fields and Water Site8364
Open Fields and Water Site8370
Open Fields and Water Site8370
Open Fields anwater Sites; 3390
Open Fields and Water Site8437
Open Fields and Water Site8438
Open Fields and Water Site8439
Open Fields and Water Site8442

TRFGOUNTYHAZARIMITIGATIONRPLAN| 2023

Open Fields and Water Site8463
Open Fields and Water Site8472
Open Fields and Water Site8474
Open Fields and Water Site8475

Open Fields and Water Site8479

Open Fields and Water Site8481
Open Fields and Water Site8483
Open Fields and Wat&itesc 3492
Open Fields and Water Site8496
Open Fields and Water Site8500
Open Fields and Water Site8509
Open Fields and Water Site8510
Open Fields and Water Site8511
Open Fields and Water Site8530
Open Fields and Water Site8540
Open Fields and Water Site8541
Verdel Landing WMA

Open Fields and Water Site2035
Open Fields and Water Site8352
Open Fields and Water Site8524
Open Fields and Water Site8527
Open Fields and Water Site8528
Redbird WMA
Swan Lake

Open Fields and Water Site8461
Open Fields and Water Site8464
Open Fields anwater Sites; 3465
Open Fields and Water Site8467
Open Fields and Water Site8468
Open Fields and Water Site8470
Open Fields and Water Site8478
Open Fields and Water Site8504
Open Fields and Water Site8507
Open Fields anwvater Sites; 3536
Open Fields and Water Site8544
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Open Fields and Water Site8451 Red Wing WMA

Source: Nebraska Game and Paftks

Historical Sites

According to the National Register of Historic Places for Nebraska by the National Park Service (NPS), there
are 37 historic sites located in the planning area. Structures identified as cultural or historic resources
represent assets that are unique to tpéanning area and are, in many situations, irreplaceable and have

local significance.

Table26: Historical Sites

STENAME

DATELISTED

NEARESCOMMUNITY

COUNTY

IN

F_.ooDPLAIR
Antelope County Courthouse 12/3/1980 Neligh Antelope N
Argo Hotel 5/5/1999 Crofton Knox N
Commercial Hotel, The 4/5/1990 Verdigre Knox Y
Congregational Church and Manse 3/16/1972 Santee Knox N
Downtown Neligh Historic District 11/9/2017 Neligh Antelope N
Unknown-
Eagle Creek Archeological Site 10/1/1974 O'Neill Holt Address
Restricted
Elkhorn River Bridge 6/29/1992 Clearwater Antelope Y
Episcopal Church 3/16/1972 Santee Knox N
Gates College Gymnasium 4/20/1981 Neligh Antelope N
Golden Hotel 11/27/1989 O'Neill Holt N
GrossState Aid Bridge 6/29/1992 Verdigre Knox Y
Holt County Courthouse 7/5/1990 O'Neill Holt N
Kester Planing Mill 7/28/2014 Neligh Antelope N
Knox County Courthouse 7/5/1990 Center Knox N
Maybury-McPherson House 3/14/1996 Neligh Antelope N
Neligh Mill 10/15/1969 Neligh Antelope N
Neligh Mill (Boundary Increase) 4/2/2010 Neligh Antelope N
Neligh Mill Bridge 6/29/1992 Neligh Antelope Y
Neligh Mill Elevators (Boundary 12/15/1983 Neligh Antelope N
Increase)
Niobrara River Bridge 11/12/1992 Niobrara Knox Y
Old Nebraska State Bank Building 10/1/1974 O'Neill Holt N
O'Neill Carnegie Library 7/13/2018 O'Neill Holt N
Unknown-
Ponca Agency Archeological District | 7/12/2006 Niobrara Knox Address
Restricted
Unknown-
Ponca Fort Site 4/3/1973 Verdel Knox Address
Restricted
Pees Wilosl S 29 Comuui | amemege Niobrara Knox N
Building Historic District

Th SO NF &k
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STENAME DATELISTED NEARESCOMMUNITY GOUNTY
F_OODPLAIR
Unknown-
Rad Sladkovsky 6/29/1982 Verdigre Knox Address
Restricted
Unknown-
Redbird | Site 11/21/1974 Redbird Holt Address
Restricted
Rouse Ranch 9/4/2013 O'Neill Holt N
{Gd tFOINROL QA [/ G 7/1/2020 O'Neill Holt N
St. Peter's Episcopal Church 12/3/1980 Neligh Antelope N
St. Rose of Lima Catholic Church and 3/21/2011 Crofton Knox N
School Complex
Sturdevant, Brantly, House 3/25/1999 Atkinson Holt N
US Post Offic®'Neill 5/11/1992 O'Neill Holt N
Verdigris Creek Bridge 6/29/1992 Royal Antelope Y
Winnetoon Jail 2/27/1995 Winnetoon Knox N
Winnetoon Public School 3/13/2020 Winnetoon Knox N
Z.C.B.J. Opera House 7/6/1988 Verdigre Knox Y
Source: National Parks Serdfce
28 National Park ServicAccessed Jur@02¢ &bl GA2yFf wSIAAGSNI 2F | A&aG2NRO t 1 OS&a btDIFfftSNE S5FGlolaSedé KAGLEAYKkkY LA
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SECTION FOUR
RISK ASSESSMENT

Introduction

The ultimate purpose of this hazard mitigation plan isnimimize the loss of life and property across the
planning area. This section contains a regional and local risk assessment including descriptions of potential
hazards, regional vulnerabilities and exposures, probability of future occurrences, and potaptaats

and losses. By conducting a regional and local risk assessment, participating jurisdictions can develop
specific strategies to address areas of concern identified through this process. The following table defines
terms that will be used throughduhis section of the plan.

Table27: Term Definitions

TERM DEFINITION
Hazard A potential source of injury, death, or damage
Asset People, s_tructures, facilities, and systems that have value to the
community
: Thepotential 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
L The number of hazard events reported during a defined period of
Historical Occurrence time
Extent The strength or magnitude relative to a specific hazard
Probability Likelihood of a hazard occurring in the future

Requiremen®&201.6(c)(2)Risk 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 assessments mus
sufficient information to enablehe jurisdiction to identify and prioritize appropriate mitigation actions to redt
losses from identified hazards.

Requirement §201.6(c)2)(# KS NAx &1 FaasSaavySyid aklrff AyOf dzRS |
that can affect the juridiction.

Requirement §201.6(c)(2)(x KS Nx &1 | aasSaayvySyid akhkftft AyOf dzRS
natural hazards that can affect the jurisdiction. The plan shall include information on previous occurrer
hazard events and ae probability of future hazard events.

Requirement §201.6(c)2)(i KS NA &1 FaasSaayvySyid akKlrtft AyOfdzRS
the hazards described in paragraph (c)(2)(i) of this section. This description shall inctwagadinsummary of
each hazard and its impact on the community.

Requirement §201.6(c)(2)(ii)he risk assessment] must also address National Flood Insurance Program
insured structures that have been repetitively damaged floods.

Requirement 820%K(c)(2)(ii)(A):The plan should describe vulnerability in terms of the types and numbe
existing and future buildings, infrastructure, and critical facilities located in the identified hazard area.
Requirement §201.6(c)(2)(iii For multijurisdictio £ LJ | ya>X GKS NARal lFaasSaa’
risks where they vary from the risks facing the entire planning area.
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Methodology

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

When describing the hazard, this plan will examine tbkowing items: previous occurrences of the
hazard within the planning area; locations 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 conducted across the entire planning
area, Section Seven will discuss commusfgcific assets at risk for relevant hazards. Analysis for regional
risk will examine historic impacts andsies 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 agse#dly, each hazard identified

in the plan will provide a summary statement encapsulating the information provided during each of the
previous steps of the risk assessment process.

For each of the hazards profilethe best and most appropriate data awile have been considered.
Further discussion relative to each hazard is discussed in the hazard profile portion of this section.

Average Annual Damages and Frequency

FEMARequirement 8201.6(c)(2)(ii)(Buggests that when the appropriate data is availabilezard
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 and provides historic
average annual dollar losses for all hagafor 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 relevant hazard profiles.

Average annual losses from hidt@l 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.

i Total Damages in Dollarshis is the total dollar amourdf all propertyor 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 daages from reported events.

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.

1 Number of Hazard Event3his showsow often an event occurs. The frequency of a hazard event
will affect how a community responds. A thunderstorm may not cause much damage each time,
but multiple storms can have an incremental effect on housing and utilities. In chnéraare
tornado ewent can have a widespread effect on a city.
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Theevent damage estimattormulais provided
Y€ OQ@od TIXDE a a DI i

0¢£¢&0QIM OWI —————— —
YE o LN weE M Q

Each hazard will be included, whilese which have caused significal@mageor occurred in significant
numbers are discussed in greater detail. It should be noted NCEI data are not all inclusive and the database
provides very limited information on crop losses. To provide a better pictiitige crop losses associated

with the hazards within the planning area, crop loss information provided by the Risk Management Agency
(RMA) of the USDA was also utilized for this update of the plan for counties with available data. The
collected data werdrom 2000 to 2022. Data for all the hazards are not always available, so only those
with an available dataset are included in the loss estimation.

Annual probability can be calculated based on the total years of record and the total number of years in
which an event occurred’he annual probability estimate formula is provided:
5L SO OO O SYE OWIAGD T EOL Q& @GO 1 IMQE "Q
0€ & O00WE WWWHI QOW——F—a e Wp T TT
Y¢ 0OV QweE 1 RQQ P

The annual probability percentage was then categorized into one of four categories as described in the
table below.

Table28: Probability Rating andCategories
RATING LIKELIHOOD FREQUENCY @ CURRENCE

1 \ Unlikely 0%5% probability to occur based on historical record
2 \ Possible 6%649% probability to occur based on historical record
3 \ Likely 50%79% probability to occur based on historicatord

4 \ Highly Likely 80%100% probability to occur based on historical record
5 | Unknown No data available for determination

FEMA Standard Economic Values

'a LI NI 27T -CO& Analgss TooliStystaridardieconomic 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 estimateenqt@l future economic impacts from a hazard
event. Table29 shows the economic value for traffic delays on roads and bridges, loss of electric services,
loss of wastwater services, loss of potable water services, and loss of communications/IT services. The
assumed damages do not consider physical damage to utility equipment and infrastructure but do
consider the impact on economic activity and impact on residentistioeners. To learn more about how
these values were calculated vikitps://www.fema.gov/sites/default/files/documents/fema_stande-
economievaluesmethodologyreport 092022.pdf
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Table29: FEMA Standard Economic Values
SERVICEOST EcoNOMIG/ALUE

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

Source: FEMA, 2022

£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 meastatde30 shows the six
different severity levels, their economic value, and common injuries associated with each level.

Table30: FEMA Life Safety Economic Values

INJURYSEVERITY Econowmic
FELECTEGOMMON INJURIES
LEVEL VALUE

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

Minor burn; head trauma with headache or dizziness (no other neurolo¢  $35,000
signs).
Major abrasion or laceration of skin; cerebratoncussion

Moderate (unconscious less than 15 minutes); finger or toe crush/amputat  $545,000
closed pelvic fracture with or without dislocation.

Serious Major nerve Iaceratlon;_ mt'JItlpIe rib fracture (but without flail _ches $1.218,000
abdominal orgarcontusion; 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 corfansection); extensive secondr third-
Critical degree burns; cerebral concussion with severe neurological ¢ $6,879,000
(unconscious more than 24 hours).

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

accident,ultimately result in death. $11,600,000

Un-Survivable

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 hauardoeve

not list the total number of people or vehicles impacted, 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 ding the event. The values are provided in this plan so that participants can
better estimate potential losses and determine the benefits of potential future mitigation actions.

w

PYFEMASept ember -Qd0s2t2 . AnmaBleynseifsi tSust ai nment and Enhancement cecondmict ps: / / wwy
valuesnethodologgport_092022.pdf.
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Hazard ldentification

The identification of relevant hazards for the plannarga began with a review of theazards included

in the 2017 TrCounty Hazard Mitigation Plan and those identified in the 2021 State of Nebraska Hazard
Mitigation Plan.The Regional Planning Team reviewed, discussed, and determined the list of hazards to
be profiled in this HMP update at theck-off meetingbased on hazards experienced throughout the
planning areaThe hazards for which a risk assessment was completed are listed in the table below.

Table31: HazardsAddressed in the Plan

HAZARDADDRESSED IN TRE823 TRFCOUNTYHMP

Agricultural Plant and Animal

. Flooding Severe Winter Storms
Disease
Dam Failure Hazardous Materials Tornadoes and High Winds
Drought Landslides Wildfire
Earthquakes Public Healtiepidemic
Extreme Heat Severe Thunderstorms

Due to the development of new events, impacts to the planning area, and overall response capabilities
associated per hazard, seversw hazards were included in the 2023-Taunty Hazard Mitigation Plan

upon the recommendation of the consultant and thedional Planning TeanNew hazards to this HMP

plan include Agricultural Plant and Animal Disease, Earthquakes, Hazardous Materials, Landslides, Public
Health Emergencyigh Winds, and Wildfire.

Hazard Assessment Summary Tables

The following table provies 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 not contain source informa$ionrce information and full
discussion of individual hazards are included later in this section.
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Table32: Regional Risk Assessment

HAZARD

AGRICULTURANIMALDISEASE

AGRICULTURALANTDISEASE
DAM FAILURE

DROUGHT
EARTHQUAKES
EXTREMEHEAT

F_.OODING
(FLASH AND RIVER)NE

HAZARDOUMATERIALG HXED
STE

HAZARDOUMATERIALG
TRANSPORTATION

HIGHWINDS
LANDSLIDES

PUBLICHEALTHEPIDEMIC
SEVERAHUNDERSTORMS
(INCLUDES HAMEAVY RAIN
LIGHTNINGAND THUNDERSTOR)
WIND)

SEVERMVINTERSTORMS
(INCLUDES BLIZZARBESTREME
COLRICE STORM®VINTER
STORME

TORNADOES

WILDFIRE

PREVIOUS®CCURRENCE!

86
57

12

483/1,512 months

4

Avg. 3 days per year

87

17

55
86

1,194

252

111

1,205

APPROXIMATANNUAL
PROBABILITY

9/9 = 100%
21/22 = 95%

9/88 = 10%

32%
4/122 = 3.3%
81/130 = 62%

22/27 = 81%

11/33 = 33%

7/52 = 13%

12/27 = 44%
86 events/60 years =
100%
>1%

27/27 = 100%

27/27 = 100%

24142 = 57%

22/22 = 100%

SECTIONOUR RSKASSESSMENT

LIKELYEXTENT

Mean ~51 animals per event
Median ~2 animals per even
Unavailable
Varies by structure,
inundation of floodplain
downstream from dam
Mild Drought (D1)
<4.0 magnitude
>100°F
Inundation of structures and
roads near waterways likely.
Some evacuations of people
may be necessary. Minimal t
moderate flooding extent

anticipated.

Avg. ~ 759 LGA
Localizd to the facilities and
adjacent surroundings.
Avg. ~289 LGA
Limited (<0.5 mile) from
release site

9 BWF (Avg 434mph)
Avg] SY3d K dn
g3 d 2 ARGK

Varies by event; >1 fatality

bmeé NI AYT
Avg 1.19 hall
Wind 5875 mph

025n dpé A O¢
30%40° below zero (wind
chill)
4y ¢ ay2o
25-40 mph winds
Range EFBF3
Avg. FO
Avg. Fire <10acres
Moderate homes and
structures threatened or at
risk

The following table provides loss estimates for hazards with sufficient data. Detailed descriptions of major
events are included iBection Seven: Community Profdssappropriate per jurisdiction.
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Table33: Hazard Loss Estimates for the Planning Area

Agricultural
Disease
Dam Failure

Drought
Earthquakes

Extreme Heat

Flooding

Hazardous \
Materials \
Landslides

Animal Disease
Plant Disease

Flash Flood
Flood

Fixed Site
Transportation

Public Health gidemic

Severe
Thunderstorms

Severe Winter
Storms

Tornadoes & Higk

Winds

Wildfire

Hail

Heavy Rain
Lightning
Thunderstorm
Wind
Blizzards
Extreme Cold
Heavy Snow
Ice Storms
Winter Storms
Winter
Weather

High Winds
Tornadoes

N/A ¢ Data not available

46

86
57
12
483/1,512
months
4
Avg. 3 days pet
year
47
40
17
8
86
2 outbreak
events
872
8
5

309
40
27
31
125
21

55
111

1,205

PROPERTY
4,375 animals
N/A
$0

$50,000,000
$0
$0

$1,089,000
$6,505,000
$5,000
$50,000
$0

>6,926 cases

$3,798,500
$0
$15,500

$2,298,400

$5,441,000
$0
$0
$0
$8,603,000

$0

$166,000
$15,719,590

55,663 acres
$507,572

$93,690,990

OTHERMPACTS
N/A
$2,176,447
N/A
$125,296,676
$0
$38,452,710
$1,512,674
2 injuries
N/A 181 evacuated
N/A
N/A
$68,254,470
$67,283,772
N/A 1 fatality
N/A 1 IS, 2
injuries
$6,507,635
$6,045,886
$10,608 8 injuries
9 injuries
7 fatalities
51 Structures
$215,112 threatened
5 Structures
destroyed

21 injuries
9 fatalities
181 evacuated
51 structures
threatened
5 structures
destroyed

$315,755,990
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Historical Disaster Declarations

SECTIONOUR RSKASSESSMENT

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 tgeferieodl
government to aid, counsel, assist, and protect the interests of small business concerns, to preserve free
competitive enterprise, and maintain and strengthen the overall economy of our nation. A program of the
SBA includes disaster assistarfoe those affected by major natural disasters. The following table
summarizes the SBA Disasters involving the planning area in the last decade.

Table34: SBA Declarations
DISASTER

DECLARATION PRIMARY CONTIGUOUS
DECLARATION DESCRIPTION
YEAR COUNTIES COUNTIES
NUMBER
NE00005 2006 Severe Winter Storm,  *"telope,
Holt, Knox
NE00011 2007 Severe Winter Storms. Antelope
Holt, Knox
NE00013 2007 Severe Storms, Flooding, Knox
and Tornadoes
NE00020 2008 SevereSto_rms, Tornadoes Antelope
and Flooding Knox
NE00021 2008 Severe St(_)rms, Tornadoe Holt
and Flooding
NE00033 2010 Severe Winter Storms anc Antelope
Snowstorm Holt, Knox
NE00035 2010 Severe Storms, Ice Jams, 01006 Holt
and Flooding.
Severe Storms, Flooding, Antelope
NE00038 2010 and Tornadoes Holt, Knox
NE00041 2001 Flooding Knox Antelope, Holt
NE00042 2011 Flooding Knox Antelope, Holt
NE00043 2011 Flooding Knox
Antelope
NE00049 2006 Drought Holt, Knox
Antelope
NE00053 2007 Drought Wil [
Tornadoes, StraigHine
NE00063 2014 Winds, and Flooding Holt

Source: Small Business Administration, 200230

% Small Business Administration. 20811 My ® & { . !
loans/disastefoan-data.

5A & & (s&NDecknblery2018. ttips:/Mivw.shba@vfoageants/seewhat-shaoffers/shaloan-programs/disaster
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Presidential Disaster Declarations

The presidential disaster declarations involving the planning fiosa 1962 to March 2022are
summarized in the following tabl&Vhile data is available from 195@¢clarations prior to 1962 are not
designated by countyso they are not included in the table.

Table35: PresidentialDisaster Declarations

DEREIIER DECLARATION DECLARED TOTALPUBLIC Lt
DECLARATION INDIVIDUAL
DATE COUNTYAREAS ASSISTANCE
NUMBER ASSISTANCE
DR228NE = 7181967  SoVereSIOMS&  spieiopeknox : :
Flooding
DR303NE 2-23-1971 Floods Knox - -
DR308-NE 7-7-1971 Floods Knox - -
Storms, Ice Jams,
DR552-NE 3-24-1978 Snowmelt, & Knox - -
Flooding
DR148ONE =~ 7-21-2003  CVere SIOMSANC  pop inox  $3,891,320.31 -
Tornadoes
Severe storms,
DR1517-NE 5-25-2004 Tornadoes, & Antelope $13,351,657.77 $829,908.94
Flooding
EM3245NE | 9-19.2005 Hurricane Katrina Antelope, Holt, $393.813.27 i
Evacuees Knox
DR1627NE | 1-26-2006 Severe Winter  Antelope, Holt, $5,444,137.27
Storms Knox
DR1674NE = 1-7-2007 Severe Winter  Antelope, Holt, o\, ) oc7 4345
Storms Knox
Severe storms,
DR1706NE 6-6-2007 Flooding, & Knox $6,109,252.52
Tornadoes
Severe Storms,
DR1770NE 6-20-2008 Tornadoes, & Holt $36,258,650.19 $1,560,229.95
Flooding
Severe Winter
DR1878NE = 2-252010 Storms & Antelope, Holt, oo .77 551 37 :
Snowstorm Knox
DRI9OZNE | 4212010  —cvere SIOms. € ppiaione, Holt  $3,112,391.72 :
Jams, & Flooding
DRI924NE | 7-152010 Severe Sjcorms & Antelope, Holt, $49 926,354.50 )
Flooding Knox
EM-3323NE | 6-182011 Flooding Knox - -
DR4013NE 8-12-2011 Flooding Knox $4,311,497.50 $62,808,331.04
Severe Storms,
Tornadoes,
DR4185NE 7-28-2014 Straightline Winds, Holt $3,937,963.86 -
& Flooding
Severe Winter
DR4321-NE 6-26-2017 Storm & Straight Holt $2,786,762.51 -
Line Winds
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DISASTER TOTAL

DECLARATION DECLARED TOTALPUBLIC

DECLARATION INDIVIDUAL
DATE COUNTYAREAS ASSISTANCE
NUMBER ASSISTANCE

Severe Winter
DR4375NE 6-29-2018 Storm & Straight
Line Winds
Severe Winter
Storm, Straight ~ Antelope, Holt,

Antelope, Holt,

$7,428,072.28 -
Knox

DR4420-NE 3-21-2019 $490,473,038.38 $27,279,186.25

Line Winds, & Knox
Flooding
EM3483NE | 3-13-2020 COVIEL9 Antelope, Holt, - ;
Knox
DR4521NE |  4-4-2020 COVIELI Antelope, Holt, o2 595 458,31 $13.199.178.20
Pandemic Knox

Source: FEMA, 19882231

Climate Adaptation

Longterm climate trends have shifted throughout the 21st century and he Figure6: Great Plains
created significant changes in precipitation and temperature which have alte Region

the severity and subsequent impacts from severe weather eveitanges in
the regional climatés agrowingconcern 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 GreatPlains 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 strog gradient of decreasing precipitation moving from east to west across the region.
Significant weather extremes impact this area, including winter storms, extreme heat and cold, severe
thunderstorms, drought, and flood producing rainfall.

The FourthNational Climate Assessment has provided an overview of potential impacts within the
planning are&?

1 Water: Water is the lifeblood of the Northern Great Plains, and effective water management is
ONRGAOFE (2 GKS NBIA 2y Qidems)am eifer§rind@iyREvEn sthayf R A ¢
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 pattesnwarmer temperatures, and the potential for more
extreme rainfall events are very likely to exacerbate these challenges.

1 Agriculture: Agriculture is an integral component of the economy, the history, and the culture of
the Northern Great Plains. Recentigriculture has benefited from longer growing seasons and
other recent climatic changes. Some additional production and conservation benefits are
expected in the next two to three decades as land managers employ innovative adaptation
strategies but risig temperatures and changes in extreme weather events are very likely to have

3L Federal Emergency Management Agencg220 & 5 A &1 & G SNJ 5 S Quly ROS2htfps/Avyivé feria. gdv/OpereindlsfaBetdisaster
declarationssummariegl.
2U. S. Gl obal Change Research Pr o ditpainca2028gbiicharfodgowi r t h Nat i onal Cli mat e
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negative impacts on parts of the region. Adaptation to extremes and to laieger, persistent
climate changes will likely require transformative changes in agricultural managemending
regional shifts of agricultural practices and enterprises.

1 Recreation and TourismEcosystems across the Northern Great Plains provide recreational
opportunities and other valuable goods and services that are at risk in a changing climatg. Ris
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 on closely entwined natural ecosystems, such as wetlands,
and the diverse species and recreational amenities they support.

1 EnergyFossil fuel and renewable energy production and distributidrastructure 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 support individuals,
communities, and the U.8conomy The energgector is also a significant source of greenhouse
gases and volatile organic compounds that contribute to climate changgrauthdlevel ozone
pollution.

bSoNI}IaillQa /KFIy3aAay3a /fAYFGS

The United Statess experiencing significant changes in temperature,gipéation, 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 ébraskans.

Changes in Temperature

{AYyOS wmMydppI DbSoNIailQa 2@SNIff | @S NGirHafe mdddIvid IS NI { dzl
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 2°F. In addition, there is greater warming for nighttime lows than for daytime highs.

Since 1985, the length of the frost season has increaseahbgverage of more than one week across
Nebraska, with the length likely to continue to increase in the future. Projected temperature changes

range from2-11°F by 200 depending on emissions projed&gures).®

BNCEI . 2022. AStidledr @skmat e Summari es
https://statesummaries.ncics.org/chapter/ne/#:~:text=The%20state%20is%20located%20far,(1895%E2%80%932020)%20averag
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Figure7: Average Temperature (1898021)
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Figure8: Observed and Projected Temperature Chandéebraska
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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 avail@p, 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 probaiid fuel

load potentials. On average, the Great Plains has seen an increase of ten days to the annual growing
season®®

Figure9: Observed U.S. Temperature Change
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Changes iPrecipitation

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 rainfaéxpected in the spring and winter and hotter, drier periods in the

¥ o{o Dft2olt /KIy3S wSaSINOK t NBINI-FNE S H{1Min & by & shishisdda30d 458 ¢heainge: oo vlie oft/schan @ngolimate/BoskBe- (i
season#tabamages
%U.S. Global Chang&R S NODK t NE3INI Y aHnmn bl {42y hips/inda20¥lgidtBichhngieight & YSy G ¢ | OOSE4aSR Hanwno
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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 Nebraskadiercto 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 regios already at risk to large annual and seasonable variability as seen by
flooding and drought events occurring in concurrent years. There will likely be more days with a heavy
precipitation event (rainfall of greater than one inch per day) across the regidrsubsequent impacts

to riverine flooding events or overwhelmed local stormwater management systems. Groundwater and
reservoir water sources are increasingly important to communities and residents in the planning area to
meet water needs during periods shortage. Precipitation varies significantly across the state and moves
in a longitudinal gradient. The east receives twice as much precipitation (35 inches anasgaihg
Nebraska Panhandle (15 inches) on averfddée planning area is locateuh 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 potendlly delay crop planting in the summer. Increased spring precipitation may lead

to heightened runoff and flooding, reducing water quality and eroding %bils.

FigurelO: Nebraska Average Precipitation (182921)
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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:

T

1
1
1

Developing and maintaining sustainable agricultural systems

Resolving increasing competition among land, water, and energy resources

Conserving vibrant and diverse ecological systems

9YKIYyOAYy3d GKS NBAAfTASYOS 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 povartyparticularly susceptible. Additionally,
specific industries and professions tied to weather and climate, like outdoor tourism, commerce, and

agriculture, are especially vulneraldfe.

As seen in the figure beloWebraskas experiencing an increasetime number of billiordollar natural

disasters.
Figurell: NebraskaBillion Dollar Disasters1(980-2022)
Nebraska Billion-Dollar Disaster Events 1980-2022 (CPI-Adjusted)
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4 U.S. Environmentat N2 4§ SOGA2y ! 3SyOed a4/ tAYIFIGS LYLIFOGa 2
https://19january2017snapshot.epa.gov/climabmpacts/climateimpactssociety _.html

4 NOAA National Centers for Environmental Infor@etiddier 202. Nebraska BilliorDollar Weathera n d Climate Di sast
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Agriculture

The agricultural sector will experience an increase in droughts, an increase in gragidéing events,
changes in the growth cycle as winters warm, an influx of new and damaging agricultural diseases or pests,
and changes in the timing and magnitude of rainfall. As described in the Plant Hardiness ZoReyorap (

12) 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 agriculturalipethident state. These added stressors on
agriculture could have devastating economic effects if new agricultural and livestock management
practices are not adopted.

Figurel2: Plant Hardiness Zone Change

1990 Map 2005 Map

Afrer USDA Plant Hardiness Zome Map, U5DA Arbor Dy Foundation Plant Hardiness Zone
AMiseellaneous Publicanon Mo, 1475, laaued Map published in 2015,
January 1990, Fone
EEEECOEmDO
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Source: Arbor Day Fourtitan, 20182

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 fartheand increase exposure to allergens. More prolonged exposure to allergens
can increase the risk and severity of asthma attacks and worsen existing allergies in indi¥idnals.
increase in air pollutants can occur from the growing number of grass anfiregldThe 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 individual susceptibility, effects from wildfire smoke can
range from eye and respiratoiiyritation to severe disorders like bronchitis, asthma, and aggravation of
pre-existing respiratory and cardiovascular diseaéks.

43 Asthma and Allergifoundation2 ¥ | YSNAOF ® wamn® G9EGNBYS |t SNBASE YR [ f AaNekgiesinddlikatey 3 S @ ¢

change/

M AND26® HAMPP G2 At RFANB {Y218Y | D dzAHRS: /Al biindwovisitbskdSaulifs/2028B0Rvidaré sinakgduitieletised2010dpemIS R H a1 H MO
3_0.pdf

2) ND2NJ 518 C2dzyRIGA2Y® HAMyd 41 FNRAYSAa %2y Savé KUGGLAYKKSGG DI ND2NRFEEOP2NAKY
1
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Water Quality

Increasing temperatures, shifting precipitation patterns, and extreme weather events impact water
quality thraughout the state. As average temperatures increase, water temperatures also rise and put
water bodies at risk for eutrophication and excess algal growth that reduce water quality. Extreme
weather events and shifting precipitation can lead to fluctuatingeriflows, erosion, sediment
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 sorces. Runoff can contribute to 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 (cyanoHABS), which can b&hermanimal and

human health. CyanoHABs can cause economic damage such as decreasing property values, reducing
recreational revenue, and increasing the costs for treating drinking water.

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 hdajftbontaminating 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 placed on the energy grid will likely increase and
possibly lead to more power cages. 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 denfar@istical 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 climateitarichpacts 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 centuPgst events have typically informed HMPs to be more
resilient to future events.Existing adaptation and planning efforts are inadequate to respond to these
projected impacts.This HMP includes strategies for the planning area to address these changes and
increase resilience. Howevezach iteration andupdate of tis HMPor other planning effortsshould
O2yaARSNI AyOfdzRAY3a IRILIWGFGAZ2Y & | O2NB aGN)r GS3e
frequency, intensity, and distribution of hazarddommunities that are already the most vulnerable to
weather ard 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 consider past
and future climate changes and impacts when incorporatinggation actions into local planning
processes.

S 1 iD{o abdzi NA Sy a Iy R 9 dzii N2 LIK A OF (i httpsyl/éndw.usgslgavintsioimidas/water@eSodrbelcibidee/nutrienmAdedrophication?qt
science_center_objects=0#gtience_center_objects

4 USGCRP, 2018: Impacts, Risks, and Atilapia the United States: Fourth National Climate Assessment, Volume II: Riegdrief [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, Washl8gtph8&@p.
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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. daseid
information, profiled hazards were determined to either have 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 cem or events which have deviated from the norm are discussed in
greater detail in each respective community profile (Saction Seveaf this plan).Jurisdictionaldcal
planning teams selected hazards from the regional hazard list as the prioritizatsdor the jurisdiction
oFraSR 2y KA&G2NRAOFt KITIFNR 200d2NNByOSasx LRGSYGALl
is important to note that while a jurisdiction may not have selected a specific hazard to be profiled, hazard
events canimpact any jurisdiction at any time and their selection is not a full indication of Tisé.
following table identifies the top hazards of concern for participating jurisdictions.
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Table36: Top Hazards of Concern by Jurisdiction

= E § =
— () 0 8 é = = @©
< 5 < T 4] o © g £ 05
JURISDICTION 2g = o o o _§ & § £ 2 % § é @
sg & g 5 s 5§ T ¢ B gE 82 £
52 g s X 9 88 § 3 e e e
<0 O L n L I= I a =) FT =
Antelope County X X X X X
Village of Brunswick X X X
Brunswick Fire District X X
Village of Clearwater X X X
City of Elgin X X X
Elgin Public Schools X X X
Elgin Fire District X X X X
City of Neligh X X X
Village of Oakdale X X X
NelighOakdale Public Schoo X
Village of Orchard X X
Orchard Fire District X
Summerland Publi8chools X X
Holt County X X X
City of Atkinson X X X X X
Village of Ewing X
Village of Inman X X X X
/I A& 2F hQbSA X X X X
Village of Page X X X
Village of Stuart X X
Chambers Public Schools X X
Knox County X X X
City of Bloomfield X
Village of Center X X X X
City of Creighton X X
Creighton Fire District X X X
City of Crofton X
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CroftonCommunitySchools X X X
Village of Niobrara X X X
Niobrara Public Schools X
Village of Verdel X X
Village of Verdigre X X X
Verdigre Public Schools X X X X
Verdigre FirdDepartment X
Santee Public Schools X X
Wausa Public Schools X X
North Central District Health X X X
Department

As identified by the participating jurisdictions, the overall top hazards of concern in the planning area from greatast wole@est concern are:

i Severe Winter Storms

1 Severe Thunderstorms

1 Flooding

I Tornadoes and High Winds
1 Wildfire

i HazardousMaterials

I Extreme Heat

9 Agricultural Animal and Plant Disease
1 Public Health Epidemic

91 Drought

9 Dam Failure

1 Earthquakes

i Landslides

TRFGOUNTYHAZARIMITIGATIONRPLAN| 2023 59



SECTIONOUR RSKASSESSMENT

Agricultural Plant and Animal Disease

Agricultural diseases include any biological disease or infection that can reduce the quality or quantity of

either livestock or vegetative crops. This section looks at both animal disease and plant disease, as both
make up a significant portion of Nebraskkda | y R (G KS LJX I yAf dutbiBak bfldddaiea S O2 y 2
animal disease would have significant economic implications that could result in a sewiglichealth

risk. Some diseases may be easily contained geographically, while others, due torongation times,

may spread due to transfer and sale of livestock between facilities (Nebraska SHMP, 2021).

The economy of the State of Nebraska is heawihgsted in both livestock and crop sales. According to
the Nebraska Department of Agriculture (NDA)2017, the market value for Nebraska of agricultural
products sold was estimated at $22 billion; this total is split between crops (estimated $9.3 billion) and
livestock (estimated $12.7 billion). For the planning area, the market value of sold agetpltoducts
exceeded $.2billion ($747million animal sales andb®4 million crop sales*’ The following table shows

the population of livestock within the planning area. This count does not include wild populations that are
also at risk from animal sieases.

Table37: Livestock Inventory
MARKENVALUE 02017 CATTLE AND HOGS AND POULTREGG SHEEP AND

SOUNTY LIVESTOCEALES CALVES PGs LAYERS LAMBS
Antelope | $337,484,000 138,341 143,214 652 259
Holt | $229,713000 220,729 (D) 1,901 1,256
Knox | $180,283000 140,970 61,909 (D) 3,421
Total | $747,480000 500,040 205,123 2,553 4,936

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

According to the NDA, the primary crops grown throughout the state inchlfédfa, corn, sorghum,
soybeans, and wheat. The following tables provide the value and acres of land in farms in the planning
area.

Table38: Land and Value of Farms in the Planning Area
GOUNTY  NUMBER OFARMS  LAND INFARMS(ACRESF ~ MARKEWALUE 02017CROPSALES

Antelope | 704 491,922 $192,018,000
Holt | 1,142 1,393,478 $223,826,000
Knox 956 600,822 $108,207,000

Total 2,802 2,486,222 $524,051,000

Source: U.S. Census of Agriculture, 2017

Table39: Crop Values

SOYBEANS

Acres Value Acres Value Acres Value
Harvested Harvested Harvested
Antelope | 167,586  $108,598,000 121,928 $63,943,000 345 (D)
Holt | 185,409 $223,826,000 99,289 $53,102,000 6,614 1,097,000
Knox | 122,054 $62,740,000 76,708 $36,114,000 1,052 188,000
Total | 475,049 $395,164,000 267,925 $153,159,000 8,011 $1,285,000

Source: U.S. Census of Agriculture, 2017

47US Department of Agriculture, National Agricultural Statistics SB628> dH A mMT /[ Sy & WS @NI 4 FNRO dzf (i dzNB
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1, Chapter 2 County Level/Nebraska/
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Location

Given the strong agricultural presence in the planning area, animal and plant diseases have the potential
to occur in any of théhreecounties. If a major outbreak were to occur, the econamthe entireplanning

area would likely be affectedncludingurbanareas Antelope Countyhas the smallest amount of land

used for agriculturand number of agricultural farm&owever, many residents work in industries closely

tied to surrounding agriculture producers which could be impacted by disease outbreaks.

The primary land uses where animal and/or plant diseases will be observed include agricultural lands
range or pasture landgorests and concentrated animal feeding operations (CAFOSs). It is possible that
animal or plantdiseasesill occur in domestic @mals or crops in urbaareas,but their impacts will be
limited in scope and severity.

Historical Occurrences
Animal Disease

The NDA provides reports on diseases occurring in the planningTdrese wereB6 instances of animal
diseases reported betwerJanuary 2014 anflugust2022 by the NDA. These outbreaks affected a total
of 4,375animals and impacted aliree counties.

Table40: Livestock Diseases Reported in the Planning Area

DISEASE YEAR COUNTY FSOLCICH
IMPACTED
2015 Holt; Knox 50;51
2016 Antelope; Holt; Knox 1;1;1
2017 Holt 201
Anaplasmosis 2018 Holt 61
2019 Holt 14
2020 Holt 7
2022 Holt 2
2014 Holt 2
2015 Holt 100
Bluetongue Disease 2016 Holt; Knox 2;1
2018 Holt 1
2019 Knox 1
2014 Holt 3
2015 Holt 400
2016 Holt 1
Bovine Viral Diarrhea 2017 Holt 1
2018 Antelope 4
2020 Antelope 1
2022 Antelope 1
Dyfonate Toxicity 2014 Knox 1
2014 Antelope; Holt; Knox 1;4;1
2016 Antelope 3
. . : 2017 Holt 2
Enzootic Bovine Leukosis 5018 Holt 3
2019 Antelope; Holt 2;3
2020 Holt; Knox 4.1
Leptospirosis 2016 aiof: 1
2020 Holt 42
TRI-COUNT\HAZARMITIGATIOIR.AM 2023 61
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DISEASE YEAR GOuUNTY POPULATION
IMPACTED
2014 Holt; Knox 10; 3
2015 Antelope; Holt 2,400
2016 Antelope; Holt; Knox 2;19;1
2017 Antelope; Holt; Knox 3;,19; 4
Paratuberculosis 2018 Antelope; Holt 2;516
2019 Holt; Knox 35; 4
2020 Holt; Knox 16; 4
2021 Holt 1
2022 Antelope; Holt; Knox 1;6;1
Porcine Circovirus 2017 Antelope 1
Porcine Delta Coronavirus 2018 Antelope 1
2014 Holt; Knox 2;3
. . N 2017 Knox 1
Porcine Epidemic Diarrhea 5018 Holt 5
2019 Antelope; Holt 1; 400
2014 Knox 2
2015 Knox 1700
2016 Holt; Knox 21; 2
Porcine Reproductive and 2017 Holt; Knox 17; 50
Respiratory Syndrome 2018 Antelope 73
2019 Antelope; Knox 27; 39
2020 Antelope; Knox 4.1
2022 Antelope; Holt 2;1
Sapelovirus
(Foprmerly Porcine Enteroviru8) 2016 Holt !
. 2017 Antelope; Holt; Knox 1;2;6
Seneca Valley Virus 2020 Holt 1
Trichomoniasis 2016 Antelope 3
2022 Antelope 1
Teschovirus Encephalomyelitis 2016 Holt 1
WestNile Fever 2020 Holt 1

Source: U.S. Census of Agriculture, 28agust 20228

There is currently an ongoing Avian Influenza outbreak in the State of NebrsskdDecember 2022,
: aol Ole&FNR Ff20]

I 2@

| 2dzy i@ KFI I

~ oA LA = a4

detections?® Avian Influenza is a viral disease that affects chickens, turkeys, pheasants, quail, waterfowl,
swans, peafowl, and guinea fowl. The vimibighly transferable between birds and can cause decreased
egg production, respiratory issues, and death within the bird population. Avian Influenza was first
detected in Nebraska in a narommercial backyard flock in March 2022.

48 Nebraska Department of Agricultug®22d & [ A @Sad2 01 Mth/AvEl.rd&nelvaSalgdNEnimglFedaiting/index.html
“9Nebraska Department of Agric@etoher 20 202 2. A Av i a @ctdber 28022 lettpsz/@da.nebraska g@v/arsmalthvian/index.html
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Figurel3: Avian Flu in Nebraska (December 2022)

Highly Pathogenic Avian Influenza (HPAI) 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.

Table41: Common Crop Diseases by Crop Type

QrOP DISEASE
Anthracnose Southern Rust
Bacterial Stalk Rot {G0SsF NI Q& 2Af
Common Rust Common Smut
Corn Fusarium Stalk Rot DNRaaQa 2Afi
Fusarium Root Rot Head Smut
Gray Leaf Spot 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 Chaiff Tan Spot _
Crown and Root Rot Wheat soyborne Mosaic
Fusarium Head Plight Wheat Streak Mosaic
Sorghum Ergot Zonate Leaf Spot
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QrRoOP DISEASE
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

=4 =4 =4 =4 -4 -4 4

The RMA provides data on plant disease events and plant losses in the planning area. Tlate are
instances of plant diseases reported from 221 by the RMA Eigurel4). These outbreaks caused
$2,176,448n crop losses.

Figurel4: Plant Disease Events by Year

1
1 I"""II I"III-- T

v’0V’oV’oV’oV’oV’oV’OV’OV’OV’OV’OV’OV’OV’O0?’0?’0 00
0Oz%oe%%%o)o&o\’o’z\’e\’e7&5\’)\’@\’9 o <

Source: NDA, 202020

Emerald Ash Borer

Thespread and presence of the Emerald Ash Borer (EAB) has become a concern for many Nebraskan
communities in recent yeard.he beetle spreads through transport of infected ash trees, lumber, and
firewood. All species of North American ash trees are vulnerabiefestation. Confirmed cases of EAB

have been inthree Canadian provinces and 35 U.S. states, primarily in the eastern, southern and
YARSSaAaGSNY NBIAZ2yad ¢KS F2tit2¢gAy3 FAIANBE akKz2ga (K
August 202. Addiional confirmed cases have likely occurred since then and many communities across

the state and planning area are prioritizing the removal of ash trees to help curb potential infestations

and tree mortality.
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While adult beetles cause little damage, landmamage trees by feeding on the inner bark of mature and

growing trees, causing tunnels. Effects of EAB infestatiolude extensive damage to trees by birds,

canopy dieback, bark splitting, and water sprout growth at the tree base, and eventual trealityoEAB

has impacted millions of trees across North America, killing young trees one to two years after infestation

and mature trees three to four years after infestatith® & G A YI 6 SR SO02y2YA O AYLI Ol 2
million ash trees exceeds $961 ioitl.>* Dead or dying trees affected by EAB are also more likely to cause
damage during high winds, severe Thunderstorms, or severe winter storms from weakened or hazardous

limbs and can contribute a significant fuel load to grass/wildfire everite. Nebraka Forest Service

estimates that across the state communities will be forced to commit over $275 million to protect
themselves from infestedqublicly ownedash trees.

Because of the Nebraska infestatioagjuarantine order was established in Cass, DpBgeiglas, Otoe,

Sarpy, Saunders, Lancaster, and Washington Counties that restricted the movement of ash trees and
lumber to further mitigate the spread of EAB. The quarantine was rescinded on October 29N2020.
counties within the planning area haveported confirmed cases of EAB; however, it is a rising concern in
the planning area. e Nebraska Department of Agriculture regulates and monitors the sale and
distribution of firewood in the state to restrict the flow of firewood from outside the state.

Figurel5: EAB Confirmation in Nebraska

]
Nebiaska Emerald Ash Borer (EAB) Detections in Nebraska N

Lincoin With 15-Mile Treatment Consideration Zones 814121 IANR

| More Information: §8 JAmcncock | "R o] ™ : =
| Nebraska Forest Service
| nfs.unl.edu/nebraska-eab

N . .
\\ EAB Location Information
w@ a @ |Initial County Infestations Treatment Consideration Zone
S 4 Infestation in Neighboring State - The area within 15 miles of a known EAB location
Dz - Ash trees located in these zones are at higher
N Census Data 9 12 % 4 % risk for infestation. High value trees in good
f ional At Miles. may be worth g with

Source: NDA, 2@>2

%01 ND2NJ 5F& C2dzyRI (A 2y dhitps:fivmvp.drbotd8y Br§/ e sthBalth/pasts/emegalisBHg dr &fm
51 Nebraska Department of Agricultu@022b & 9 Y S NI f Rttps:/fda.nebdddSoipiant/entomology/eab/index.html
52 Nebraska Department of Agriculture. 282 & 9 Y S NJ f Fhttps:Anfs.unl.e2lNdBdNiens/EAB/EABmap_20218-04.png
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Japanese Beetles

Japanese beetles are a rising concern in the state and planning area. Japanese beehighlare
destructiveinvasive pests found imanycountiesacross Nebraskd he figure shows counties declared as
infested by the beetleddolt Gounty declared infestidon in 2021 These beetles cause damdgéehe larval
state (root damage) and adult stage (defoliatioAflult Japanese beetles can defoliate a tree quickly as
other beetles are attracted to feeding sites by both the scent of the plant and pheromonesseby
other beetles.Chemical pesticides provide temporary protection however there are no-fange
protection measures.

Figurel6: Japanese Beetle Distributiom Nebraska
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Average Annual Losses

According to the USDA RMA (2a0019) there have beeh7 plant disease events in the planning area.

The RMA does not track losses for livestock, but annuallosgesrom plant disease can be estimated.

The USDA RMA also does not include losses assbuidteash tree mortality from EABccording to the

NDA, there have been 86 animal disease outbreaks affecting over 4,000 animals in the planning area
between 2014 and 2022Vith the lack of reporting and data gathering, it is hard to determine an aceurat
account of disease and pests that occur in livestock and plants.

Table42: Agricultural Disease Losses
HAaZARDIYPE NUMBER OEVENTS EVENTS PEFEAR  TOTALLOSS  AVERAGRANNUALLOSS
Plant Disease 57 2.59 $2,176,447 $98,929

Animal Disease | 86 9.5 4,375animals 486animals/yr
Source: RMA, 2062021, NDA, 2014022

Extent

There is no standard for measuring the magnitude of agricultural disease. Historical events have impacted
livestock ranging from a single animal to 1,700 anim&ke planning area is heavily dependent on the
agricultural economyand the extent scale forttis 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 planning areaSome jurisdictions may be more highly impacted by significant agnialfisease
outbreaks than others. For example, Holt County has one of the highest cattle inventories in the state
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(over 200,000 head) and holds increased vulnerability during periods of bovine disease outbreak.
Antelope and Knox Counties also hold a $icgmtly higher proportion of cattle inventory (between
105,001 and 190,000 head) and would likewise be impacted during bovine disease outbreaks.

Probability

Given the historical record of agricultural plant diseasel€ast oneplant disease outbrea&ccurring in

21 out of22 yearg the annual probability of plant disease is stated at 95%. Given the historical record for
animal disease events (at least one animal disease outbreak reported in all 9 j@ats@, purposes of

this plan, the annual probadlity of animaldisease occurrence is 100 percehie 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 tlaaping. Higher production demand

will lead farmers, ranchers, or other producers to increase population densities of livestock and crops.

Future Development

The likelihood of agricultural disease outbreaks is likely to remain consistent or increasturas fu
development occurs; particularly if agricultural production remadndriving economic sector in the
planning area. Higher production demand will lead farmers, ranchers, or other producers to increase
population densities of livestock and crops. Femenunities, 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 fromeaife sp
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 andgpksies, creating
vulnerability for new diseases to take holdhe€lperceived 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. Adobnally, uncommon diseases may return at higher amounts as changes in the
environment cause the release of previously contained diseaspsarote the mutation of diseases.

As noted by theC2 dzZNJi K bl G A2y | £  durkl koriimin&es, 'whede S8080WMiB s/ alieYmoré

tightly interconnected with agriculture than with other sectors, are particularly vulnerable to the

I ANR Odzft GdzNI £ @2fFGAfAGE NBEFGSR G2 OfAYFGSX / NBL) |
impactad 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 pesidand 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 the United 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 productbit

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

SBC2dzNIK bl A2yt [ f inyakctsi Risks, amtt&tatonnShé (UritediSmtesy Fourtld National Climate Assessment, Volume 1.
https://nca2018.globalchange.gav/
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Community Top Hazard Status
The following jurisdiction identified Agricultural Plant and Animal Disease as a top hazard oficoncer

1 City ofAtkinson
91 City of Bloomfield

Regional Vulnerabilities
The following table provides information related to regional vulnerabilities; for jurisdictismedific
vulnerabilities, refer tdSection Seven: Community Profiles.

Table43: Regional Agricultural Vulnerabilities

SECTOR VULNERABILITY
-Those in direct contact with infected livestock
People -Potential food shortage during prolonged events

-Residents in poverty if food prices increase

-Local and regionaloenomic 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

-Changes in seasonal normals can promote spread of invasive specie

Climate . .
agricultural disease
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Dam Failure

According to the Nebraska RYA YA &GN} 6§ABS / 2RST RIFIYa NB alyeé I N
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 watercounsasured
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, to the maximum storage elevation, or
1 has an impounding capacity at maximum storage elevadi fifty acrefeet or 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 not greater than fifteenfaeteshall be
exempt, unlessuch 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;

9 a fill or structure for highway or railroad use, but if su¢tusture 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

1 water storage or evaporation ponds regulated liye United States Nuclear Regulatory
| 2YYA &AL 2Y ®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, which are defined in the kable be

Table44: Dam Size Classification

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

Source: NeDNR, 2043

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 acteet in the reservoir below the elevation of the crest of the auxiliary
spillway. If the dam does not have an auxiliary spillway, the effective heightféaadiee storage should

be measured at the top of dam elevation.

p SONF a1 S5SLINIYSYyd 2F bl GdaNFf wSaz2dz2NDSad 45SLI NI YSyAdmbidtratvd G dzNI £ wS
Code, Title 458, Chapter 1, Part 001.09.

SphSONIF a1l 5SLI NILYSYyd 2F bl GdzNF £Y wsSae dgNORSSadde u{nSvuloidh 26y diél 8 A A FAOF GA2Yy 2F
https://dnr.nebraska.gov/sites/dnr.nebraska.gov/files/doc/dsafiety/resources/Classificatidams.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 are not limited 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, and cracks in the damar are
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 o 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.

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

1 High Hazard Potential failure of the dam expected to result inds 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 homes, or
schools.

Location

Communities or areas downstream of a dam, especially high hazard dams, are at greatest risk of dam
failure. In total, there arel11 dams located within the planning area with classifications ranging from
minimal hazard to high hazar®f these95dams areaated low,13 are minimalthree are significant, and

there are nohigh hazard dam Figurel7 maps the location of these dams in the planning area.

Damowners and the NeDNR have optatithis 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 &i@#undation to view an inundation map specific

to a dam.As there are no high hazard dams in the planning area, it is not possible to provide the results
of recent inspection reports for dams of concern.

Table45: Dams in the Planning Area

COUNTY MINIMALHAZARD LOWHAZARD SGNIFICANFHAZARD HIGHHAZARD TOTAL
Antelope 1 28 0 0 29
Holt \ 9 41 2 0 52
Knox 3 26 1 0 30

Total | 13 95 3 0 111
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Figurel?7: Dam Locations in the Planning Area
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Gavins Point Dam is a high hazard dam located on the border of Knox County and Cedar County on the
Missouri River; however, no participating jurisdiction within the planning area is locatedtime dam.
¢KSNBE IINB y2 RIvya OflaaArAFASR +Fa al A3K 1 FT T NRE
If a high hazard dam is built or a significant dam is reclassified as high hazard, then the danegeored
the creation of an Emergency Action Plan (EAP). The EARefgponsibilities and providgsiidance
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 offials of possible, impending, or actual failure of 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 wheremwe conditions are present. The
EAP includes 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 EAPMiclude but are not limited to 911 Dispatch, County Sheriffs, Local Fire Departments, Emergency
Management Agency Director, County Highway Department, and the National Weather Service (NWS).

z

g Al

5 Nebraska Department of Natural Resour@@22b ab So6 NI & 1 | Htps¥WdnlngheaSke. dog/daisabety/nebraskalam-inventory.
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Table46: Significant Hazardams in the Planning Area
DAM HEIGHT DAM LENGTH INSPECTION

DAM NAME NIDID (FEE) (FEE) CONDITION Syas

Christensen Secondary

nr NE06898 10.5 2,460 Satisfactory  6/18/2020
Finish Lagoon Dam

Paesl Dam ' NE00500 25 420 Poor 8/14/2020
sandy Ridge Lagoon 1 |\ prg649 39.9 2,240 Satisfactory ~ 5/20/2020

Dam
Source: NeDNR, 2022

Upstream Dams Outside the Planning Area
According to the Dam Safety Section of the Nebraska DNR, thepeiiaently no high hazard upstream
dams (upstream of the planning area) which could affect the planning area.

Historical Occurrences

According to the NeDNRhere were nine reportedlam falure events within the planning ardzetween

1935 and 2022However the Dam Failure Investigation Report by the Association of State Dam Safety
Officials for Spencer Dam reported an additional three failure events (see discussion foelawgtal of

12 dam failure events in the planning are@he following table describes dam failure events in the
planning area.

Table47: Dam Failure Events in the Planning Area

HazARD YEAR OF
NID COUNTY Dam NAME DESCRIPTION GRILURE
Q.Ass FAILURE

River flow scoured away

NE00628 Holt SPENCER DAl Significant 1935 upstream slope after upstream

ice jam broke loose
NE00628 Holt SPENCER DAI Significant  1936" Spillway sliding dam failure
NEOO628  Holt ~ SPENCER DAl Significant 1960~  'cerelatedincident (damage

only, no failure)
NE00628 | Holt SPENCER DAl Significant ~ 1966" Flood and Ice Jam damage
NE02982  Antelope SELTING DAN Low 1976 Unknown breach
NEO01235 | Antelope HAE&EAMAN Low 1991 Overtopped
NEO00419 Holt WA;i“RAMAN Low 1994E Emergency spillway
NEO2761| Knox LIGHTNER DA Low 2010 Internal erosion
(BIG L)

NE01230 Holt OLIE;iI;IDING Minimal 2010E Breach thru auxiliary spillway
NEO00628 Holt SPENCER DAl Significant 2019 Overtopped, ice run
NE01835 Holt VONfgsiK DA Low 2019 Overtopped
NEO01792| Knox DOBIAS DAM Low 2019 Overtopped

Source: NeDNR private correspondence22tR indicates year of failure is estimatééssociation of State Dam Safety Officials

b SO NI &1 F 5SLINGYSYd 2F bl GdzNF t  wlgsanNBSarmy.milsh n® abSoNF a1l 5FY Ly@Sy
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Additionally, no dams of concern upstream of the planning area have experienced failure élettdisns
should be inspected by the owner on a regular basis and after heavy rainfall evpribldéins are found
during an inspection, the dam should be rapa to ensure the structural integrity of the dam is
preserved. NeDNR provides periodic inspections of dams and recommendations for repair to the dam
owners.

Spencer Dam Failure

The Spencer Dam was a hydlectric facility located on the Niobrara Rivestiveen Holt and Boyd
Counties directly west of the Highway 281 bridge. The dam owner, Nebraska Public Power District (NPPD)
was responsible for all maintenance and operations on the struciiiris.dam experienced a failure event
during the March 2019 bombyclone and had impacts the planning area. In March 2019 warm weather

and heavy precipitation caused ice jams along the Niobrara River to be released. Large ice blocks weighing
between two and 20 tons were carried downstream and helped lead to the mmfailure of the
Spencer Dam. All structures immediately below the dam were washed away. This included Highway 281,
campsites, a house, and resulted in one fatakiyr a detailed report on the Spencer Dam Failure, see the
Spencer Dam Failurdnvestigation Report by the Association of State Dam Safety Officials
(https://damsafety.org/SpencerDamRepdrt

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

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 availaldor security reasondt is difficult to quantify the full extent 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 communitid®iplanning area is
minimal.

Probability

According to the 2P1 Nebraska State Hazard Mitigation Plan diith 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 result in regional flooding, like the widespread flood events of 2010
and 2019, often result in several damldia¢s. The majority of the dams that fail are small, low hazard
potential dams located in rural areas where the resulting damage is mostly limited to the dam itself and
GKS RIFIY 26ySNREQ LINRBLISNIiedd [26 | YR YAythsalelfpassh T I NR
either a 50year or 100year design flood event, so larger events will overtop the dam, which can result in
dam failure. Dams that are classified as significant and high hazard potential are required to meet higher
standards and failure ohtese dams is rafe ¢

The NeDNR has stated that there is typically at least one dam failure in the State of Nebraska each year.
In the planning areahere have beemineyears with a reported dam failure out of 88 ye§t8352022)

so Pr the purpose of this plan, the probability of dam failure will be stated( annually. However, it
should be noted that dam failure events are more likely to occur concurrently witmsive flooding or
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other dam failure events as systems are stressed by consecutive falisrescessive rainfall events are
likely increase due to the impacts of climate change in the coming decades, the probability of future dam
failure events is alstikely to increase.

Future Development

Any future growth insignificanthazard dam inundation areas increases the impacts from dam failure.
Additionally, any increase in development downstreamamfexisting dams may elevate these dams to a
high hazard ating. 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, satean should be used when developing areas
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 opeople and property impacted during a dam failure evekg.of January 2023,
Spencer Dam remains a failed dam structure. If repairs or reconstruction efforts occur in the future to this
structure, it will likely impact downstream vulnerabilities.

ClimateChange Impacts

While climate change does not directly affect dam failure eventsanges in precipitation and
temperature swings and extremes are highly likely to impact the planning area. Increased rainfall events,
either in frequency and/or in magnitudewill lead to exacerbated stress on infrastructure systems
including dams. Additionally, 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 ways:

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

No participating juisdictions identified Earthquakes as a top hazard of concern.

w

Regional Vulnerabilities

Regional vulnerabilities to dam failure vary based on surrounding development and other flood control
measures. As communities and the region devetmmsiderations 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.
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Table48: Regional Dam Failure Vulnerabilities

SECTOR VULNERABILITY

People

Economic

Built Environment
Infrastructure

Critical Facilities

Climate

76

-Those living downstream ainydam

-Evacuations likely with high hazard dams

-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

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

-Damage to homes and buildings

-Transportation routes could be closed for extended periods of time
-Utilities and utility infrastucture could be damaged or destroyed

-Critical facilities in inundation areas are vulnerable to damages
-Increased annual precipitation contributes to sustained stress on system
-Changes in water availability and supply canstrain energy production an
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 OFasa aff st Rt e 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.While many impacts of these hazards are NOEERS 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 typé drought to be identified and should be
defined regionally as precipitation ratgsequencies (norms)and windsvary.

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

1 Hydologic Droughtoccurs 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 in@dagater usage, usually 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 drought ay 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 economadg includes, but are
not limited to, water, forage, food grains, fish, and hydroelectric poter.

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

8Nati onal Drought Mitigation Center. 2017. fADrought Basics. 0 https:/
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Time (duration)

Source:

Figurel8: 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
percolatis and g d water recharge and franspirtion

Soil Water Deficiency

Drought

Plant water siress, reduced

Agricultural

biomass and yield

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

Economic Impacts Social Impacts Environmental Impacts

National Drought Mitigation Center, University of Nebragkeoln, 201%

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

Historical Occurrences

The Palmer Drought Severity Index (PDSI) is utilized by climatologists to standardize gletsiiong
drought analysisTable 48hows the details of the Palmer classifications. The data for the planning area
was collectedor Climate Division 3, which includes two of the three counties in the planning igad

19).
Figurel9: Nebraska Climat®ivisions
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ThisOf A YI ( S pRidd@firecdr® syated in 1895 arfeigure20 showcases the historical trend for
droughtornonRNRB dzaKii O2yRAGA2ya F2NJ GKAA RADGAAAZYD CKS vy
MQ AYRAOF(GS&an® KAYRRERNEDIKREE®S NBn (R NRWzIKHIENS WR RINE

Figure20: Palmer Drought Severity Index
Nebraska, Climate Division 2 Palmer Drought Severity Index (PDSI)
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Source: NCEI, Climdbévision2

Changes in precipitation are tied to changes in drought patterns. The following figure showsdhatpe

2F bSoONI&1lFQa NBF (KIG SELSNASYOSR aAdIyATAOLYd A
from 2000 to January 2021.

Figure21: Drought Severity 2000anuary 2021
Nebraska Percent Area
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Source: NOAA, 2021

As the figure aboveshow, drought is a cyclical event with periods of drought followed by periods of wet
or nondrought conditionsTable49 shows the data quantitatively.€., number of months in drought by
PDSI classification) for the same time period showfRigure20. The planning area has experienced
several extreme droughts and moderate, severe, and extreme droughts are likely in the future.
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Table49: Historical Months in Drought
DROUGHT

DROUGHMAGNITUDE MONTHS INDROUGHT PERCEN@HANCE
QLASSIFICATION
-1 Magnitude Mild Drought 183/1,512 12.1%
-2 Magnitude Moderate Drought 133/1,512 8.8%
-3 Magnitude Severe Drought 87/1,512 5.8%
-4 Magnitude Extreme Drought 80/1,512 5.3%
Source: NCEI

The 2012 drought event is the most recent significant event for the plararieg however, the overall

event did not warrant a presidential disaster declaration within Nebraska. The whole state of Nebraska
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 eceptional drought conditions for over eight months. Numerous communities and
water providers across the state implemented mandatory water restrictions, and some encouraged
voluntarily water conservation during that timeframe. As many as 81 municipal sypgtgms in the state
experienced droughtelated water supply issues in 2012 according to the Nebraska Department of Health
and Human Servicés.

The image®n the next pageshow a general timeline of worsening drought conditions from the 2012
RNRdzZZKG AY bSONIa(ll FNBY (GKS adFiSQa wnmu ! yydz €
from drought conditions with normal precipitation levels in winter of 2014.

Average Anual Losses

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 overloadhe electrical systems and cause damage to infrastructure. The annual property
estimate provided here was determined based upon NCEI Storm Events Database since 1996 while the
annual crop loss was determined based upon the RMA Cause of Loss Historicat®aiate 2000. These
losses do not include losses from displacement, functional downtime, economic loss, injury, or loss of life.
The NCEI database reported $50,000,000 in property damage and over $125,000,000 in crop damage from
drought.

Table50: Loss Estimate for Drought
TOTALPROPERTY AVERAGRANNUAL ToTALCROPLOS@ AVERAGRANNUAL
Los$ PROPERTMOSS QrROPLOSSE

Drought $50,000,000 $1,851,851 $125,296,676 $5,447,682
1 Indicates the data is from NCEI (19®@022; 2 Indicates data is from USDA RMA (2000 t@p02

HAZARDIYPE

The extreme drought in 2012 significantly affected the agricultural sector across the State of Nebraska

and for the planning area. Accordingtothe PDSIndle HnmH Qa | GSNIF 3S aSOSNRGe ¢
a-4.47, with extremes in August and Septembef085 and-7.57 respectively. The Farm Credit Services

reported total indemnity payments across the State of Nebraska totaling $1.49 billion from ssojpdm

GKAa @SIFNJ 2F RNRAZAKG® /FdaGfS NIyOKAy3a Aa | fFNBS
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 takicagtle to market earlier than normal. Neighborhood plots and

small organic farms up to larggzale corn and soybean productions and ranches all faced agricultural

0 pSoNFakll S5SLINIYSYydG 2F 1SFHEGK FyR 1dzYty {SNBAOS&Ad® HnmH® Whly8b NBA M Q@2 t 6280580 SNIG S NIZ {
https://d hhs.ne.gov/Reports/Public%20Water%20System%20Annual%20Report%202012.pdf
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declines during 2012 and in the subsequent years. Hay production was down 28%, corn wd$#égwn
and soybean production dropped by 21% in 264.2.

Figure22: 2012 Drought Timeline

Drought Severity

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

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

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

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.

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

% Fuchs, Brian & Wood, Deborah & Ebbeka, Dee & Bergantino, Antony. (2015). From Too Much to Too Little: How the certrajht &. 20012 evoled 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 omet of the most devastatin
g_floods_on_record in_2011
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Figure23: 2012 Drought Timeline (cont.)

Cr
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 2012 had the driest year on record with record dryoessrred in Nebraska between June
through August of 2012. The area will remain vulnerable to periodic drought as most projected increases
in precipitation are anticipated to occur during the winter months, while increasing temperatures lead to
increased sibdrying.
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Extent

Figure24 shows the normal average monthly precipitation for the planning area, which is helpful in
determining whether any given month is above, d®] or near normal in precipitation. Prolonged
negativedeviatiorsfrom the norm showcase drought conditignghichinfluenced growing conditions for
producers at those times

Figure24: Average Monthly Precipitation for the Planng Area
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Source: NCEI 2021

Based upon the available historical PDSI da&ble49), it is reasonable to expect extreme drought to
occur in5.3 percent of total months for the planning are@Jextreme drought months in 1,512 months).
Severe drought occurred B7 months ofthe 1,512 months of record(8 percent of months). Moderate
drought occurred il33months of the 1,512 years of recorél. percent of months), and mild drought
occurred in183 of the 1,512 months of recordl®.1 percent of months). Nowlrought conditiors
(incipient dry spell, near normal, or wet spell conditions) occurret,,029months, or68.1 percent of
months. These statistics show that the drought conditions of the planning area are highly variable.

Table51: Palmer DroughSeverity Index Classification

NUMERICAL HISTORICAL NUMERICAL
DESCRIPTION DESCRIPTION

VALUE PERCENTAG VALUE

400rmore  Extremely wet 14.6% 0.5 t0-0.99 L’I‘Oce'ﬁ'em Yy g 196

3.0to 3.99 Very wet 10.1% -1.0to-1.99 Mild drought 12.1%

2.0 102.99 Moderately wet 11.5% POmRLy LB 8.8%

drought

1.0t0 1.99 Slightly wet 10.0% -3.0t0-3.99 Severe drought 5.8%

05t00.09  neiplent wet g, 4Qo0rless ~ CXweme 5.3%
spell drought

0.49 t0-0.49 Near normal 8.5% - --

Source: NCEI
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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 as those with only one well or those with wagiality issueswhich require well blending such as
Niobrara.

Probability

The following table summarizes the magnitude of drought and monthly probability of occurrence as
summarized and calculated using the PDSI index. Nearly 30% of the time, a paot treaplanning area

is likely to be experiencing drought.

Table52: Period of Record in Drought

MAGNITUDE DROUGHTOCCURRENCESMWNTH MONTHLYPROBABILITY
No Drought 1,029/1,512 68.1%
Mild Drought 183/1,512 12.1%
Moderate Drought 133/1,512 8.8%
Severe Drought | 87/1,512 5.8%
Extreme Drought | 80/1,512 5.3%

Source: NCEI, 182922

The U.S. Seasonal Drought Outldekyre25) provides a shofterm 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 efisg conditions. The drought outlook is updated consistently throughout the year
and should be reviewed on an ongoing basis. The following figure provides the drought outlook from
December 2022 to February 2038 an examplelhe U.S. Drought Monitor alpoovides a state overview

of drought conditionsKigure26). As of December 2022, the planning area was experiencing either D3
(Extreme Drought) or D4 (ExceptionabDght) conditions.

Figure25: U.S. Seasonal Drought Outlook

U' S' seasonal Drought outIOOk Valid for December 1, 2022 - February 28, 2023
Drought Tendency During the Valid Period Released November 30, 2022
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Figure26: U.S. DroughMonitor ¢ Nebraska
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Nebraska
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- D3 (Extreme Drought)
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Authors

United States and Puerto Rico Author(s):
David Simeral, Western Regional Climate Center

Pacific Islands and Virgin Islands Author(s):
Tsegaye Tadesse, National Drought Mitigation Center

Future Development

Any future developments are likely to increase sratlemand, 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 increased 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 of the climate 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 ause significant economic, social, and
environmental impacts 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 becomée“dnereasing
temperaturesand drought may reduce the potential for aquifers to recharge, which has-tkmg
implications for the viability of agriculture in Nebraska.

The table below shows the likelihood of a ygédums drought and yeaplus extreme drought in the three
county regon with different warming scenarios.

2NCEI. 2022. maBiesdedr@skmate Sum
https://statesummaries.ncics.org/chapter/ne/#:~:text=The%20state%20is%20located%20far, (1BYSL2BA¥6B069320
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Table53: Likelihood of Drought with Different Warming Scenarios

WARMING SCENARIOS

Likelihood of 05°C 1°C 2°C 3°C
Year-Plus Drought 11-33% 11-33% 11-50% 34-50%
Year-Plus Extreme Drought | 0-10% 0-10% 0-20% 21-33%

Source: Probable Futufés

NOAA has created the Climate Mapping for Resilience and Adaptation tool that looks at how different
emission scenarios affect climatological hazards. The table below shows that thal anuber of dry
days is projected to increase as time goes on in both the lower emissions and higher emissions scenario.

Table54: Annual Number of Dry Days
HISTORICAL EARLY CENTURY MID CENTURY LATE CENTURY

EMISSION SCENARIO

(1976:2005) (2015-2044) (2035-2064) (2070-2099)

Lower Emissions

(RCP 4.5) ‘ 210.5 Days 212.7 Days 213.4 Days 214.0 Days

Higher Emissions

(RCP 8.5) ‘ 210.5 Days 213.7 Days 214.6 Days 217.6 Days
Source: NOAA

Community Top Hazard Status
The following table lists jurisdictions which identified Drought as a top hazard of concern:

1 City ofAtkinson

Regional Vulnerabilities

The Drought Impact Reporter is an interactive database of drought impacts in the U.S., by location, data,

type, and costbuilt from stakeholder, government, media, and other reports. The Drought Impact
Reporter was developed with funding from the National Oceanic and Atmospheric Administration and
FNRY (GKS ! ®{d 5SLINIYSyd 27F ! INR OdiinpadzREp&rier hasA a1 al
recorded a total oR0droughtrelated impacts throughout the region. This is not a comprehensive list of
droughts which may have impacted the planning area, but only those with reported impacts. These
impacts are summarized in the folling table.

Table55: Drought Impact Reports in Planning Area

CATEGORY DATE AFFECTED TITLE
GOUNTIES
Agriculture, Relief, Antelope
Response & County, Holt  Lowflow in several Nebraska rivers brougt
o 7/20/2012 L
Restrictions, Water County, Knox surface irrigation closures
Supply & Quality County
The American Waterways Operators,
Business & Industry, Waterways Council Inc. and Missouri
Relief, Response & 11/13/2012 Knox County governor urged action to prevemississippi
Restrictions River shutdown between St. Louis and Cai

Illinois
Drought led ranchers in western Nebraska
cull cow herds by 25 to 60 percent

Agriculture, Plants &

Wildlife 12/17/2012  Holt County

PCIProbabl e Futu

res. aps btths://Brobgblefetsresorg/ Accessed December 2022.
BINOAA. August 2022. dACIli

i mate Mapping for Rwod/éxplareddetsie and Adaptationo.
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CATEGORY

Relief, Response &
Restrictions, Water
Supply &uality
Agriculture, Relief,
Response &
Restrictions, Water
Supply & Quality
Relief, Response &
Restrictions, Water

Supply & Quality

Agiiculture, Relief,
Response &
Restrictions

Plants & Wildlife

Relief, Response &
Restrictions, Water

Supply & Quality

Agriculture, Redif,
Response &
Restrictions

Agriculture, Water
Supply & Quality

Relief, Response &
Restrictions, Water

Supply & Quality
Agriculture

Agriculture

Agriculture

Fire, Relief, Respons

& Restrictions
Agriculture
Agriculture, Water
Supply & Quality
Relief, Response &
Restrictions, Water

Supply & Quality

DATE

4/10/2013

4/24/2013

4/24/2013

5/17/2013

6/6/2013

9/11/2013

2/7/2014

5/5/2014

5/7/2014

717/2017

8/1/2017

8/11/2017

2/22/2018
4/22/2019
4/23/2019

2/6/2022

AFFECTED
COUNTIES

Knox County

Knox County

Knox County
Antelope
County, Holt
County, Knox
County

Knox County

Knox County

Holt County

Knox County

Knox County

Knox County
Knox County

Knox County

Holt County,
Knox County
Knox County
Holt County,
Knox County

Knox County
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TITLE

Water releases from Gavins Point dam ol
the South DakotdNebraska border kept at ¢
minimum

Water use restrictions farrigators in the
Lower Elkhorn Natural Resources District
northeastern Nebraska

More than $100,000 paid to assist those wi
dry domestic wells in northeastern Nebrasl

Droughtrelated USDA disaster declaratior
in 2013

Grass planted on new levees along the

Missouri River in easterNebraska was slow
to grow

Water releases from Gavins Point Dam o

the Missouri River will be at a minimum, du

to ongoing drought in the northern Great
Plains

DroughtRelated USDA Disaster Declaratic
in 2014

Drought led to uptick in new wells in the
Lewis and Clark Natural Resources Distric
northeastern Nebraska

Flows from Gavins Point Dam on South
Dakota/Nebraska border increased to
compensate for low flow in Kansas River
Pasturegdrying up, alfalfa crop affected in
Knox County, Nebraska
Hay, pasture affected in Knox County,
Nebraska
Crops affected, producer feeding hay to
cattle in Knox County, Nebraska
Nebraskans urged to leave the fireworks t
the professionals
Corn chopped for silage in eastern Nebras

Nebraska ranchers hauling water to livesto

Minimum releases from Gavins Point Dam
South Dakota/Nebraska border
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AFFECTED

CATEGORY DATE TITLE
COUNTIES
_ ) Antelope
Fire, RellefRQSponse 2/11/2022  County, Knox Burn bans in eastern Nebraska
& Restrictions County

The following tablsprovide information related to regional vulnerabilitksy R C9a! Q& bl A2y | f
values for DroughtFor jurisdictional specific vulnerabilities, referSection Seven: Community Profiles

Table56: National Risk IndeXrought Vulnerabilities
RSKINDEX

ANTELOPEDUNTY HowT GouNTy KNOXCOUNTY
FACTOR
: Relatively Moderate Relatively Moderate : :
Risk Index (19.67) (13.14) Relatively High (21.51)
Expected Relatively Moderate Relatively Moderate Relatively Moderate
Annual Loss (18.26) (11.47) (14.96)

Source: FEMA National Risklex, 2022

Table57: Regional Drought Vulnerabilities
SECTOR VULNERABILITY

-Insufficient water supply

People -Loss of jobs in agricultural sector

-Residents in poverty if food prices increase

-Closure of wateintensive businesses (carwashes, pools, etc.)
-Loss of tourism dollars

-Decrease of land pricésjeopardizes educational funds
-Livestock loss

-Cracking of foundations (residential and commercial structures)
-Damages tdandscapes

-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, damagingltings and agricultural land
-Wildlife and species loss

Economic

Built Environment

Climate
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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.

Table58: Richter Scale

SICHTER 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 - .
poorly constructed buildings over small regions
6.1¢6.9 Can bedestructive 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, 20%6

Table59: Modified Mercalli Intensity Scale

CORRESPONDINRCHTER

SCALE  INTENSITY DESCRIPTION &FECTS
SCALEMAGNITUDE

I Instrumental Detected only on seismographs
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 objects swing, objects f <54
off shelves
VII | Very Strong  Mild alarm; walls crack; plaster falls <6.1
. Moving cars uncontrollable; masonry fractures,
VIl | Destructive -
poorly constructed buildings damaged
IX | RUINOUS Some houses collapse; ground cracks; pipes br <6.9
open
X | Disastrous Ground crggks profgsely; many bglldlng§ <73
destroyed; liquefaction and landslides widespre
BCSRSNIf 9YSNBSyOe al yl 38Y Sy https/@@widhnd.gov/emengencinaradets/Nelimkrpgindntfeartvquakd & ¢
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CORRESPONDINRCHTER

SCALE  INTENSITY DESCRIPTION &FECTS
SCALEMAGNITUDE

Most Buildings and bridges collapse; roads,

Very . . )

XI . railways, pipes, and cables destroyed; general <81

Disastrous . .
triggering of other hazards
Total destruction; trees fall; ground rises and fal >81

Xl | Catastrophic .
in waves

Source: FEMA, 2020

Location
The most likely locations in the planning areaetgerience an earthquake are near a fault likrgg(re

27). Antelope and Knox Countiese least likely to experience an earthquake as they are not located near
a fault line. TheSiouxana Arcleould impactHolt Countyif an earthquake were to occun iNebraska.
Additionally, it is important to note there are no major fault linlegated inSouth Dakota near the

planning area.
Figure27: Fault Lines in Nebraska

Kennedy

Basin —

Denver-Julesburg Lo
Basin

i . Nebraska |1
\&\ « Uplift }&

' | Central Nebraska
MINOR FEATURES Basin
([Richfield Arch |
2.Denton Arch
3./Union Fault

4.Burchard Fault
§iRed Canyon |

|

- - - - Approx. Limits of |
Selected Arches —_— —_—

PRNN o I
Aeh Humboldt
Fault Zone

Historical Occurrences
According to the United States GeologiGurvey (USGS), there have bdeur reported earthquakes

within the planning area since 1960Thenext figure shows past earthquake locations and magnitudes.
The strongest earthquake felt was a magnitude 4.3 in 2002 in northwestern Holt County.\Widsane

reported damagefrom any historical earthquake events.

sl vAGSR {01 (S8 DS2t 23201t [KHADRE D] H B éhquekd. dsgs /e i hakiah /By 16giod/Bebraskaphp2 v

90 TRFGOUNTHAZARIMITIGATIONRPLAN| 2023



SECTIONOUR RSKASSESSMENT

Figure28: Earthquake Events in the Planning Area
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Of note, the State of Nebraska Hazard Mitigation Plan does not include Earthquakes as a profiled hazard
with the following discussion:

Historically, Nebraska has seen less than one earthquake per year between 1866 and 1990.
However, from 1990 to Decemlizd18, Nebraska had experienced a total of 60 earthquakes. The
majority of them, 29 or 48%, happened in 2018 alone in the area around Arnold, NE. The
magnitudes range from 2-4.1, based on the Richter scale, with an average of 2.96 for these 28
guakes. Thaverage 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 (192618), Nebraska has exjenced

only 3 quakes that were a 4.0 or larger. This is only 4% of earthquakes 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 damaggarly all earthquakes in Nebraska,

96%, have been weak with many 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
abou 18 miles souttsouthwest of O'Neill, in Holt County. Despite this most recent event, the most
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likely earthquake situation that would impact Nebraska would be a strong earthquake on the New
Madrid Seismic Zone. However, the majority of current activignithe Humboldt Fault that
extends from Kansas into the southeastern region of Nebraska. These impacts would not be in the

form of damages but in assisting impacted states and residents. Given the low chance of impact
to the state, earthquakes were notrtber profiled

Average Annual Losses

Due to the lack of sufficient earthquake data, limited resources, low earthquake risk for the area, and no

NEO2NRSR RIYI3ISasz A
losses for the planning are&igure29a K2 ¢ a

A a

y2i

0KS {

FTSIarof$s
Gras 27
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dzi At AT S

According to the USGS, the planning area has a less than 0.2 percent change of damages from
earthquakes.

Figure29: 2014 Seismic Hazard MafNebraska

_______

l.j

aSAz

Hazard (%g)

US Seismic Hazard !
2% in 50 years PGA

i
{
1
A

e |

' 3
__________ - s ____pf - - _,.—_.,r__‘.!_-) -,
v | {
If/ [ H ( Undoin
1 \ - -
i

vvvvvv

T
I
1
I
I
1
=
'
1

|
|
|

|

.....

_______

SourcelUSGS, 2029

1 {D{® HAMNO
map-nebraska.

92

GHAMMCOSHOENEZMA O CE T OB 3a SR

TRFGOUNTWHAZARIMITIGATIONPLAN| 2023

{SLIESYOSNI HANH mebsmikhdzArdIA YK kK § 6 6 D0



SECTIONOUR RSKASSESSMENT

Extent

The extent ofdamagefrom earthquakes is often limited to areas near fault linésn earthquake were
to occur in the planning area, it would likely meastr@ 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 measar4 or less on the Richter Scalarisdictions closest to the earthquake epicenter
are the most likely to be impacted by earthquake events. The overall extedamfigecannot be
determined for earthquakeshowever, ery little to no damage is anticipateiom events of these
magnitudes.

ZUSGS

science for a changing worid

Figure30: EarthquakeExtent

N ' Highest hazard

S imm
O .- v
b gl al Modified

\( Vi Mercalli
\ v Intensity

A é A\
= \
4 % v
<1l

Lowest hazard

USGS map showing the intensity of potential earthquake ground shaking
that has a 2% chance of occurring in 50 years

Source: USGS, 2016

Probability

Based on the reported four earthquake events occurring in the planning area across tgedt32eriod

of record (1902021), for the purposes of this plan the annual probability of an earthquake occurring in
the planning area in any given year is stat€d.8%.

However, as recently stated by the USGS during the 7.8 magnitude earthquake which impacted Turkey
FYR {&@NALlF Ay CSONMHzrNE HnanwoX Al A& y20 LRausedt S (2
scientists can only calculate the prolilith that a significant earthquake will occighown on our hazard

mapping in a specific area within a certain numberyefarsé®®

6l {D{d bPRD 4/ |y @& 2 psLNGvRIgOGDV/f&E/ddliok-liretictbaBiiinakes
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Future Development

Any future developmentsvhich occur near or alongside fault lines are likely to be at increased risk to
earthquake eventsGrowing communitiest risk should adapt and adopt stricter building requirements
for new development®r substantial improvements to infrastructure.

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 SiBtaisticaly, 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

episodes of fault slipfs2 ¢ S NI Kljdzr {1 Savo Ay GKS 9 NIKQa ONMzad |
damaging earthquakes. However, the numbers are small and are not statistically sigfifficant.

Community Top Hazard Status
No participating jurisdictions identified Earthquakas a top hazard of concern.

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

M 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 updatesand retrofits that would have increased their stability and ability to
withstand seismic events. Damages resulting from the 1994 Northridge earthquake in
California were disproportionately focused on leamd moderateincome rental housing
units that wee older and thus more vulnerable to seismic damages.
9 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 Bureau
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 emdke 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.

The following tablsprovide informatiorrelated to regional vulnerabiliid$s Yy R C9a! Qa bl GA 2y f
values forearthquakes For jurisdictional specific vulnerabilities, refer $ction Seven: Community
Profiles

1 {D{® boOR® aL& GKSNB St NIKI dzi Ht://vend bisiskgBviaqsthete SrbdbidkenBaherboth e ¥aeSchlJpraduaisaOfgews _science products
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Table60: National Risk IndearthquakeVulnerabiities
RSKINDEX

ANTELOPEDUNTY HOLTCOUNTY KNOXCOUNTY
FACTOR
Risk Index Very Low (1.00) Very Low (1.53) Very Low (1.45)
Expected
Annual Loss Very Low (1.13) Very Low (1.63) Very Low (1.23)

Source: FEMA National Risk Index, 2022

Table61: Regional Earthquake Vulnerabilities

People -Risk of injury or death from falling objects and structures
Economic -Shortterm to longterm interruption of business

-Cracking ofoundations (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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Extreme Heat

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
difficulties cooling through th normal method of the evaporation of perspiration. Health risks arise when

a person is overexposed to heat. Extreme heat can also cause people to overuse air conditioners, which
can lead to power failures. Power outages for prolonged periods increasdsthef heat stroke and
subsequent fatalities due to loss of cooling and proper ventilation. The planning area is highly rural, which
presents an added vulnerability to extreme heat events: those suffering from an extreme heat event may
be farther away fron medical resources, as compared to those living in an urban setting.

Along with humans, animals also can be affected by high temperatures and humidity. For instance, cattle
and other farm animals respond to heat by reducing feed intake, increasingrésgiration rate, and
increasing their body temperature. These responses assist the animal in cooling itself, but this is usually
not sufficient. The hotter the animal is, the more it will begin to shut down body processes not vital to its
survival, suchamilk production, reproduction, or muscle building.

Other secondary concerns that are connected to extreme heat hazards include water shortages brought
on by droughtlike conditions and high demand. Government authorities report that civil disturbances
and riots are also more likely to occur during heat waves.

The NWS is responsible for issuing excessive heat outlooks, excessive heat watches, and excessive heat
warnings.

9 Excessive heat outlookare issued when the potential exists for an excessive heaten the
next 3 to 7 days. Excessive heat outlooks can be utilized by public stilffy emergency
managers, and public health officials to plandatremeheat events.

9 Excessive heat watchesre issued when conditions are favorable for an excessive heat event in
the next 24 to 72 hours.

1 Excessive heat warningse issued when an excessive heat event is expected in the next 36 hours.
Excessive heat warnings are issued when an extreme heat Bveccurring, is imminent, or has
a very high probability of occurring.

Along with humans, animals also can be affected by high temperatures, drought conditions, and humidity
levels. For instance, cattle and other farm animals respond to heat by repltex#d intake, increasing

their respiration rate, and increasing their body temperature. These responses assist the animal in cooling
itself, but this is usually not sufficient. When animals overheat, they will begin to shut down body
processes not vitalbtsurvival, such as milk production, reproduction, or muscle building.

Location
The entire threecounty planning area is susceptible to extreme heat events.

Historical Occurrences

According to the High Plains Regional Climate Center (HPRCC), on aherpiring area experiences

3 days above 100°F per year. The planning area experienced the most days on record above 100°F in 1936
with 78days and 1934 witb8RI ¢ 3 ® / 2y @OSNESt &3 wnun gl a GKS Yz2al
no reported days aba/100°F. However, this is likely attributed to a lack of reported data.
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Figure31: Number of Days Above 10B°
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Source: NOAA, HPRCC

Average Annual Losses

The direct and indirect effects of extreme heat are difficult to quantiferé@ 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 intense use of air conditioning can overload the electrical systems and
causedamageto infrastructure. The NCEI database did not report any propgaityagedue to extreme

heat events.

Table62: Extreme Heat Loss Estimation

TOTAL AVERAGE AVERAGE
AVG #DAYS OVER TOTALCROP

HAZARDIYPE 100°R PROPERTY ANNUAL Losé ANNUALQROP
Los3 PROPERTMOSS Loss

Extreme Heat 3 $0 $0 $38,452,710 $1,747,850
Source: 1 indicates the data is fré#PRCC2 NCEI; 3 USDA RMA (220a1)

Estimated Loss of Electricity

I OO2NRAY3I G2 GKS C9a! Lizof A Ol (A 2-@osthAakdisiof Hazard |
aAlGAILGA2Y tNR2SOG o6WdzyS Hnndo0éz AT Ly 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 damalifys to ut
equipment and infrastructure.

Table63: Loss of Electricity Assumed Damage by Jurisdiction

2020(ESY POPULATIOMFFECTED  H.ECTRIDOSS OEJSEASSUMED
POPULATION (ASSUMEL0%) DAMAGEPERDAY
Antelope 6,315 632 $79,632
Holt 10,123 1,012 $127,512
Knox 8,400 840 $105,840
Total 24,838 2,484 $312,984
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Extent

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:

PTMTMPQA ORI QQUED p p OCDQ I QQw
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Figure32: NOAA Heat Index
Temperature (°F)
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Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

Caution

Source: NOAA, 2080

The figure above is 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. For the purposes of
this plan, extreme heat is defined as tempernags of 100°F or greater. For the planning area the months

with the highest average temperatures are June, July, and Aubustextent scale for this hazard applies

Extreme Cavution

. Danger

. Extreme Danger

the same to each jurisdiction in the plan.
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Figure33: Monthly Climate Normals Max Temperatures
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Probability

Extreme heat is a regular part of the climate; wthyears out ofL30having at least one day over 100°F.
The probability that extreme heat will occur in any given year in the planning aréa percentOn
average the planning area experiences three days over 1D@&o the anticipated impacts from climate
change, the likelihood of future extreme heat events will increase in frequency and magnitude.

Future Development

Any increases ingpulation and development will elevate exposure levels to extreme heat. There are
several ways for communities to minimize the impacts of extreme heat. Communities can plant trees and
other vegetationto provide more natural shadend makegreen infrastruture improvements. Many of

these options can be required during new development but can also be added to areas that are already
developed.

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®Daigch included predictions for extreme heat
events in the future dependent on future clima&etions. The table below summarizes those findings for
the planning area.

Table64: Extreme Heat Predictions for Days over 100F

Midcentury Prediction 2036-2065 Late Century Prediction 2070-2099
(Days per year) (Days per year)
HISTORICAL SLOwW ACTION NoO ACTION SLOW ACTION NO ACTION RAPID ACTION
ANTELOPE 4 18 26 22 51 18
HoLT 3 16 24 20 48 16
KNOX 5 21 29 25 54 21

Source: Union of Concerned Scientists, 2022

Ol yA2y 2F /2yOSNYSR {OASyiAradad wvnmdd aYAtt SNYASNRdEY 8GKEG! PABER O G GSayY /EAYIGS / K2AOSa
https://www.ucsusa.org/sites/default/files/attach/2019/07/killaeatanalysidull-report.pdf.
Uy A2y 2F / 2YOSNYSR {OASYy(GA&aG&d HnuHO GpE/vNBISsalor§iledourdes/kRereatinteractivétél. / KI y3SY Ly GiSNF OGA @S ¢22t¢ 0
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Impacts from climate change will significantly affect theevalence and extent of extreme heat
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 acrosthe planning area may also experience more than one climate related impact
simultaneously such as drought and extreme h&éte season length of heat waves in many U.S. cities
has increased by over 40 days since the 19B#8eme heat poses a significargk to human health and
labor productivity in the agricultural, construction, and other outdoor sectdise elderly, pregnant
women, and children are most vulnerable to negative health impacts during extreme heat conditions.
Heatwaves may also impactapit health, with negative effects on crops during essential growth stages.
Increasing temperatures and drought may reduce the potential for aquifers to recharge, which has long
term implications for the viability of agriculture in Nebraska.

More frequent and severe heat waves assoexpected to increase stresses on the energy systems and
local resourcesrising temperatures are expected to reduce electricity generation capacity while
increasing energy demands and costs, which can in turn lead to powagesitand blackoutsRising
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 proction, and ecological needs.

Community Top Hazard Status
The following table lists jurisdictions which identified extreme heat as a top hazard of concern:

1 Village of Center
1 Verdigre Public School District

Regional Vulnerabilities

The nonprofit First Strag-oundation 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 outlin&sl OK O2dzy i e Qa KSIF G FI OG2NJ NR a&j

Table65: County Heat Factor Risk

ANTELOPEDUNTY HOLTGOUNTY KNOXCOUNTY
Overall Heat Factor Risk | Minor Heat Factor Moderate Heat Factor Minor Heat Factor
Total Properties at Risk | 7,666 13,648 12,646
. -55% likelihood this year -57% likelihood this year -53% likelihood this year
Likelihood of 3+ dayieat g4 jikelihood in 30 -81% likelihood in 30 -81% likelihood in 30
wave (>101F)
years years years
. -43 days this year -42 dayshis year -47 days this year
Health Caution Days -58 days in 30 years -57 days in 30 years -62 days in 30 years
-9 days this year -9 days this year -12 days this year
Dangerous Days -18 days in 30 years -17 days in 30 years -21 days in 30 years
Hot Davs -7 days this year -7 days this year -7 days this year
y -15 days in 3@ears -15 days in 30 years -15 days in 30 years
Number of cooling days -151 days this year -149 days this year -281 days this year
(requiring AC) -160 days in 30 years -159 days in 30 years -290 days in 30 years

SourceRisk Factor, 2022
b2G0SY 1 SFHtdK OFdziA2y RI &
I.I

848 ' RIFLea o6KSNB a¥SSta fA1S8¢ GSYLISN
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The following tablsprovide information related to regional vulnerabilititsy R C9a! Q& bl A2y | f
values forHeat Waves For jurisdictional specific vulnerabilities, refer $@ction Seven: Community
Profiles

Table66: National Risk IndeXeatWaveVulnerabilities
RSKINDEX

ANTELOPEDUNTY HoLTGOUNTY KNOXCOUNTY
FACTOR
Risk Index Relatively Low (5.52) Relatively Low (4.97) Relatively Low (6.88)
Expected . : .
Annual Loss Relatively Low (5.95) Relatively Low (5.04) Relatively Low (5.55)

Source: FEMA National Risk Index, 2022

Table67: Regional Extreme Heat Vulnerabilities

-Heat exhaustion

-Heat Stroke

People -Vulnerable populations includ@€eople working outdoordPeople without
air conditioning Young children outdoors or without air conditionin
Elderly outdoors or without air conditioning

-Shortterm interruption of business

Economic -Loss of power
-Agricultural losses
Built Environment -Damage to aiconditioning/HVAC systems if overworked
Infrastructure -Overload of electrical systenflsurnouts during peak usage)
-Damages to roadways
Critical Facilities -Loss of power
-Increased risk of wildfire events, damaging buildings agritultural land
Climate -Increases in extreme heat conditions are likely, adding stress on lives

crops, people, and infrastructure
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Flooding

Floodinghas been and will continue to be a significant hazard of concern for communities across the Tri
County panning areaMany of the communities in the area were settled and developed alongside or
within proximity to water resourceskloodingdue to rainfall can occur on a local level, sometimes
affecting only a few streets, but can also extend throughout atir@megion, affecting whole drainage
basins and impacting property in multiple states. Heavy accumulations of ice or snow can also cause
flooding during the melting stage. These events are complicated by the freeze/thaw cycles characterized
by moisture tlawing during the day and freezing at night. There fare main types of flooding in the
planning area: riverine flooding, flash flooding, sheet floodotherwise called Urban Floodingndice

jam flooding.

Riverine Flooding

Riverine flooding, typicallmore 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 banks that carry excess floodaaealled floodplains. A floodplain

or flood risk area is defined as the lowland and relatively flat area adjoining a river or stream. The terms
GolasS Tf22/B4 NIyFR 28MEn NBTFSNJ G2 G4KS I NBF Ay GKS 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, includinfjom 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 leveestiFbpods are distinguished from regular floods

by a timescale of fewer than six hours. Flash floods cause the mostriitaidd deaths as a result of this
shorter timescale. Flooding from excessive rainfall in Nebraska usually occurs between lateusgring
early fall.

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 water will find the lowest elevagareas 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 capagftihe drainage infrastructure, therefore limiting its ability

to properly carry and disburse the water flow. Flooding also occurs due to combined storm and sanitary
sewers being overwhelmed by the tremendous flow of water that often accompanies stormseven
Typically, the result is water backing into basements, which damages mechanical systems and can create
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 $treams occurs during periods of cold weather when finely

divided colloidal particles called "frazil ice" form. These particles combine to form what is commonly
1ly26y 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
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in places. During spring thaw, rivers frequently become clogged with this winter accumulation of ice.
Because of relatively low streabanks and channels blocked with ice, rivers overtop existing banks and
flow overland. This type of flooding tends to more frequently occur on wide, shallow rivers such as the
Platte, although other rivers can be impacted.

Location

The majorwaterwaysin the planning area include thbliobrara River along northern Holt and Knox
Counties; Elkhorn River and South Fork Elkhorn River through Holt and Antelope Counties; Verdigre Creek
through Village of Verdigre in Knox County, and the North Fork Elkhorn Raretausa in Knox County.

Table68shows the current status of Flood Insurance Rate Map (FIRM) panels within the studylaiteas
Figure 34 through Figure 36 show the flood risk hazard areas for each couriany jurisdictions
throughout the planning area have FIRMS at the municipal level. However, effective Digital Flood
Insurance Rate Maps (DFIRM) were not available for all jurisdictions within the planning@eeiically,
countywide digital FIRMs are onlyalable for Knox County, paper FIRMs are available for Antelope
County, and Holt County does not have countywide FIRKerefore, the best available digital data for
depicting the flood hazard for these counties is a modeled floodplain using Hazardd States Multi

Hazard (HAZUHH). In the absence of DFIRM data, HAEIBSLevel 1 analysis was used to generate a 1
percent annual flood event for major rivers and creeks (those with-aql@re mile minimum drainage
area). HAZUS does not provide a perfeffection of the situation on the ground. There may be rivers or
streams which cause floodindamagebut have drainages areas smaller than 10 square miles: these
streams will not be included for analysis. A USGBi&@r resolution digital elevation modéDEM) was

used as the terrain base in the model; features smaller than 30 square meters may not be included in
analysis. The Special Flood Hazard Areas shown in this plan are not regulatory and are only approximations
of vulnerability.For jurisdictionakpecific maps as well as an inventory of structures in the floodplain,
please se&ection Seven: Community Profilest additional details on localized flood risk such as flood
T2yS GeLiSas LX SHasS NBFSNI G2 (GKS SewigeCénket.f CLwa |

Table68: FEMA FIRM Panel Status
JURISDICTION PANELNUMBER B-FECTIVMBATE

310412INDOA3104129999A3104120001B
3104120002B3104120003B3104120004B
Antelope County | 34,41 5000583104120006831041200078 LG AU
3104120008B
Brunswick 310254 04/02/1976
Clearwater 3102629999A, 3102620001B 09/01/1986
Elgin 310002B 06/17/1986
Neligh 310003B 08/05/1986
Oakdale 3100049999A310004B 09/01/1986
Orchard None -
Royal None -
Holt County None =
Atkinson 3103439999A310343A 07/01/2015
Chambers None -
Emmet None -
Ewing None -
Inman None -
s 310116INDO, 3101160001C, 3101160003C
O'Neill 3101160004C 09/22/1999
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JURISDICTION
Page
Stuart

Knox County

Bazile Mills
Bloomfield
Center
Creighton
Crofton
Niobrara
Santee
Verdel
Verdigre
Wausa

Winnetoon
Source: FEMA

PANELINUMBER
None
3104009999A310400A
31107CINDOR31107C0375[81107C0400D
31107C056081107C0575381107C0600D

31107C0025G31107C0050(31107C0075C
31107C0100G31107C0125(31107C0150C
31107C0175G31107C020031107C0225C
31107C0250G31107C0275(31107C0300C
31107C0325C31107C0425(31107C0450C
31107C0475C31107C050031107C0525C
31107C0550G31107C0625(31107C0650C
31107C0675C31107C070031107C0725C
31107C0750C31107C0775(31107C0800C
31107C0825C
31107CINDOB1107C0525C
31107CINDOB, 31107C0560D, 31107C06(
31107CINDOB, 31107C0525C, 31107C05¢
31107CINDOB31107C0725C
31107CINDOB, 31107C0400D, 31107C04z
31107CINDOB, 31107C0100C, 31107C03(
31107CINDOB, 31107C0150C
31107CINDOB1107C0075C
31107CINDOE1107C0500C
31107CINDOE31107C600D, 31107C0800C
31107CINDOB31107C0525C

72 Federal Emergency

Management  Agency. AccessBécember 202@

http://msc.fema.gov/portal/advanceSearch
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10/02/2015, 08/18/2005
10/02/2015, 08/18/2005
10/02/2015, 08/18/2005
10/02/2015, 08/18/2005
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Figure34: Antelope County Flood Risk Hazard Areas
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Figure35: Holt County Flood Risk Hazard Areas
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Figure36: Knox County Flood Risk Hazard Areas
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Risk Map Products

Risk Mapping, Assessment, and Planning (Risk MAFEBIA 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 2022Nebraska State Flood Hazard Mitigation Ple Upper Elkhorn Watershed has
been identified as a Priority 4 level by NeDRRure37).

Other regulatory products reviewed and utilized in this planning process include Letter of Map
Amendments (LOMAS), Letter of Map Revisions (LOMR), andlIRkgance Studies (FIS) as available and
applicable for each of the three counties in the planning area. Specific LOMAs as identified in the planning
process are described in their appropriate community profileSention Seven.
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Figure37: Flood Risk Mapping Project Priority Areas

Priority 1
Priority 2
Priority 3
Priority 4
Priority 5

Source: 2022 Nebraska State Flood Hazard Mitigation Plan

Historical Occurrences

The NCEI reports events as they occur in each community. A single flooding event can affect multiple
communities andcounties at a time; the NCEI reports these large scale, qtalinty events as separate
events. The result is a single flood event covering a large portion of the planning area could be reported
by the NCEI as several events. According to the MZHE#ash flooding events resulted in1$089,000in
property damage, whild0 riverine flooding events caused® 05000 in property damage. USDA RMA
data does not distinguish the difference between riverine floodiaghageand flash flooding damage.

The total cre loss according to the RMA i$,$12,674

March 2019 Flood Event

The March 2019 flood evemed to significant impacts across the planning area, particularly along the
Niobrara River due to the failure of Spencer Dam between Holt and Boyd Coufitngsr Storm Ulmer
developed on March 12th and slowly moved across the Midwest including Nebraska. Due to heavy
precipitation on frozen ground and melting snowpack, numerous water systems (rivers and watersheds)
were overwhelmed and failed. In other areas, fla@der released by ice jams breaking up destroyed
roads, bridges, and levees. In total, 104 cities, 81 counties, and 5 tribal nations in Nebraska received State
or Federal Disaster Declarations due to the flood eveltie. NeDNR has collected and reviewgtnsive

data records from the flood event. An eventde storymap has been developed and provides an excellent
resource to understand the cause, duration, impacts, and recovery efforts from this event. The storymap
can be viewed athttps://storymaps.arcgis.com/stories/9ce70c78f5a44813a326d20035cab95a

Some of thempactsreported in the NCEI across the planning drea this event included
T hQbSAffY 2FGSN) 20SNI2LIISR aSOSNI € Aa0G0NBSiaod ¢K
covering county road 494 for a quarter of a mile. Reports of low land flooding along the Elkhorn
River just east of O'Neill.
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1 Atkinson: Roads 877 and 876 are closed due to water over the roadway. Flooding also reported at
the Golf Course.

1 Clearwater: An ice jam along the banks of the Elkhorn River was causing lowland flooding and

closed County Road 518venue.

Elgin: Roads inl@n flooded up to a foot in some locations, but still passable to traffic.

St. Edward: Beaver Creek rose out of its banks causing substantial flooding of the town of St.

Edward. Several buildings in downtown were flooded with 1 to 2 feet of water.

Ewing:Highway 45B near Ewing crossing the Elkhorn River is closed due to water over the road.

Inman: reports of sandbagging in several locations

Knox County: Highway 12 was closed between 537th and 539th due to flooding over the highway.

Verdel: This is for flating along the Niobrara River. The river gauge at Verdel, operated by the

USGS, peaked at 19.38 feet at 6 pm on March 13th. Major flood stage is 10 feet. This peak is the

highest on record. This gauge was destroyed by ice and floodwaters during theTdheahigh

water value was obtained po$ibod by the USGS. This historic flooding along the Niobrara River

was the result of rain, snowmelt and the failure of the upstream Spencer Dam. The dam failed due

to overtopping with some estimates of 3 to 5 feetvatter going over the dam. The resulting wave

of water from this dam failure caused substantial damage in-ligag areas of the town of

Niobrara. Damage was somewhat isolated in regards to the whole town, but what was affected

was absolutely devastated. Nta damage sustained to the Country Cafe, and farm buildings next

door. Thick river ice slabs32ft thick also contributed to damage, with the Country Cafe having
most of its walls lost due to ice. The owner said when they arrived, the ice piles Iatt fyehi

the flood were close to 10 ft high and completely surrounded the Cafe up to the roof. Measured a

6.4 ft high water mark in the cafe. The Highway 12 bridge was washed out in two sections on the

west side of the river channels.

1 Verdel: This is foldoding along the Ponca Creek. The river gage at Verdel, operated by the USGS,
peaked at 18.2 feet at 4 am on March 14th. Major flood stage is 17 feet. Preliminarily this peak is
the highest on record. Water damaged 3 homes on the outskirts of Verdeharelwere some
people that had to be evacuated via tractor.

1 Verdigre: An NWS flood survey showed water depths in portions of town reach 1 to 3 feet. The
flooding most affected the east portions of town, closest to the Verdigre Creek. Farm homes were
flooded out. One was a fiftgeneration farm home.

= =

= =4 =4 =4

Overall, the event causesignificant damage to homes, commercial buildings, agriculture, bridges, and
roads. Agriculturally, hundreds of acres of pastureland and fields were destroyed by several inekés to f

of sand and silt left behind by receding flood waters. The flooding event also occurred in the midst of
calving season, resulting in the loss of hundreds of calves for ranchers across the state. Roads, bridges,
and critical transportation routes acrofise state were blocked by flood waters or washed out entirely
including the Highway 281 bridge that crosses the Niobrara River from Holt County into Boyd @bunty.
least three fatalities occurred during the flood event while the Nebraska National Gaexfdrmed

dozens of rescues in inundated areas. No fatalities were reported withithtiee-county planning area

during this event.

Average Annualosses

The average damage per event estimate was determined based upon the NCEI Storm Events Database
since 1996 and number of historical occurrences. This does not include losses from displacement,
functional downtime, economic loss, injury or loss of life. Flooding caused a total average$#81,000

in property damage andéb,768in crop losses per yeaoifthe planning area.
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Table69: Flooding Losses

HAZARD #OF AVERAGHE TOTALPROPERTY AVERAGANNUAL TOTALCROP CHERASE
ANNUALCROP
TYPE EVENTS  EVENTS PER YE/ Los$ PROPERTMOSS Los$g Loss
Flash
Flood 47 1.7 $1,089,000 $40,333 $1.512.674 $65.768
Flood 40 1.5 $6,505,000 $240,926

Source: 1 NCEI (199622), 2 USDA RMA (20@022)

Extent

The NWS has three categories to define the typical severity of a flood once a river reaches flood stage as
indicated inTable70. Actual impacts will vgrby communitydepending on severity of flood event and

local conditions (such as total developed area in the floodplain or existing flood risk reduction structures)

Table70: Flooding Stages

Minimal or no property damage, but possibly some public threat or
inconvenience

Moderate Some inundation of structures and roads near streams. Some evacuations ¢
Flooding people and/or transfer of property to highelevations are necessary
Extensive inundation of structures and roads. Significant evacuations of pec
and/or transfer of property to higher elevations

Minor Flooding

Major Flooding

Source: NOAA, 2087

The following figure shows the normal average montbifgcipitation for the planning area, which is
helpful in determining whether any given month is above, below, or near normal in precipitation. As
indicated inFigure39, the most common month for flooding within the planning area is in ;Jhoeever,

flood events are distributed across early spring and summer months

Figure38: Average Monthly Precipitation
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Figure39: Monthly Events for Flood/Flash Floods in tAei-CountyPlanning Area

Source: NCElI

Several communities in the planning area are more likely to see severe extent impacts from flooding due
to their location near waterways and thmapped flood risk hazard areas. Specific concerns and
vulnerabilities are discussed in more detail in applicaBlemmunity ProfilesExamples of such
communities at increased risk include Verdigre, Bloomfield, Center, or Elgin.

National Flood Insurance Bgram (NFIP)

The NFIP was established in 1968 to reduce flood losses and disaster relief costs by guiding future
development away from flood hazard areas where feasible; by requiring flood resistant design and
construction practices; and by transferringethosts of flood losses to the resident of floodplains through

flood insurance premiumdn return for availability ofederally backedlood insurance, jurisdictions
participating in the NFIP must agree to adopt and enforce floodplain management statolaedgilate
RSOSt2LIYSyid Ay aLISOALE Ft22R KI 1T I NRheNNBEMergehdy C1 ! 0
Program allows a community to voluntarily participate in the NFIP if no flood hazard information is
available for their area; the community @ Flood Hazard Bound Map but no FIRM; or the community

has been identified as floepgrone for less than a year.

The following tablesummarize NFIP participation and active policies within the planning area as of
December 2022

Table71: NFIP Participants

B.IGIBLE
PARTICIPATE IN DATEQURRENT

JURISDICTION NEIP? REGULAR MAP SANCTION SUSPENSION  RESCINDED
PROGRAM

Antelope Yes - - -
County 8/1/2009 08/01/09(L)

Brunswick No - - - - -
Clearwater Yes 9/1/1986 09/01/86(L) - - -
Elgin Yes 6/17/1986 6/17/1986 - - -
Neligh Yes 8/5/1986 08/05/86(M) - = =
Oakdale Yes 9/1/1986 09/01/86(L) - - -
Orchard Yes (NSFHA) - - -
Royal No - - - - -
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PARTICIPATE IN SHISllTS DATEQURRENT
JURISDICTION REGULAR SANCTION SUSPENSION  RESCINDED
NFIP? MAP
PROGRAM
Holt County No - - -
Atkinson Yes 7/1/2015 07/01/15(L) -
Chambers No - - -
Emmet No - - -
Ewing No - - -
Inman Yes (NSFHA) -
O'Neill Yes 9/29/1986 9/22/1999 =
Page No - - -
Stuart Yes 9/1/1986 09/01/86(L) -
Knox County Yes 8/18/2005 10/2/2015 -
Bazile Mills No - - -
Bloomfield Yes 8/18/2005 10/2/2015 -
Center Yes 8/18/2005 8/18/2005 -
Creighton Yes 9/1/1996  8/18/2005 -
Crofton Yes 9/1/1986  10/2/2015 -
Niobrara Yes 8/18/2005 8/18/2005 -
Santee No - - - - -
Verdel Yes 8/18/2005 08/18/05(M) - - -
Verdigre Yes 9/1/1986  8/18/2005 = = =
Wausa No - - - - -
Winnetoon Yes 8/18/2005 (NSFHA) = = =

Source: FEMA, NRIBmmunity Status Book Rep®rt
Note: (M)¢ No elevation determined All Zone, A, C, and X; {lQriginal FIRM by LetterAll Zone A, C, and X

It should be noted that while the number of policies in force may change monthly and annually as
representatives enroll, maintain, or lapse policies, the total number of losses and payments are
cumulative over time.

Table72: NFIP Policies in Force and Total Payments

JURISDICTION POIF‘IOCFLESEH\' TOTALCOVERAGE QL LOSEOSSES TOTALPAYMENTS
Antelope County 9 $1,780800 14 $388,413
Clearwater 2 $228,000 1 $17,835
Inman 1 $35,000 1 $4,126
O'Neill 7 $1,000,000 5 $773
Knox County 51 $11,734,00 14 $643,982
Bloomfield 14 $2,300,000 4 $22,875
Center 2 $72,000 0 $0
Creighton 1 $59,000 0 $0
Crofton 1 $280,000 1 $125
Niobrara 6 $1,473,000 1 $39,707
Verdigre 12 $670,000 6 $75,218

Source: FEMAR023
*Note Only jurisdictions with reported policies and claim statistics included in the table here.

74 Federal Emergency Management Agency. 3202The National Flood Insurance Program Community Status Book."
https:/iwww.fema.gov/cis/NE.html.
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This plan strongly encourages plan participants to enroll, participate, and remain in good standing with
the NFIP. Compliance with the NFIP should remain a topityrifor each participant, regardless of
whether or not a flooding hazard area map has been delineated for the jurisdiction. Jurisdictions are
encouragel to initiate activities above the minimum participation requirements, such as those described
intheC¥YdzyAle wladAy3a {@adSY 0/1501y)" CarendyiRd opriniugite & a
in the planning aregarticipate in the CRS program

NFIP Repetitive Loss Structures

NeDNR and FEMA Region VII were contacted to determine if any existing lsyildfrastructure, or
critical facilities are classified as NFIP Repetitive Loss Structures. Note there are two definitions for
repetitive loss structures. Severe repetitive loss is a grant definition for HMA purposes that has specific
criteria while repeitive loss is a general NFIP definitidts of November 2022, there were no repetitive

loss structures or severe repetitive loss properties in the planning area.

NFIP RLRepetitive Loss Structure refers to a structure covered by a contract for flood insurance under
the NFIP that has incurred floadlated damage on two occasions during ayEar period, each resulting
in at least a $1,000 claim payment.

NFIP SRISevere Repetitive Loss Properties are defined as single or multifamily residential properties that
are covered under an NFIP flood insurance policy and:

(1) That have incurred floodelated damage for which four or more separate claims payments
have been madewith the amount of each claim (including building and contents payments)
exceeding $5,000, and with the cumulative amount of such claim payments exceeding
$20,000; or

(2) For which at least two separate claims payments (building payments only) have been made
under such coverage, with cumulative amount of such claims exceeding the market value of
the building.

(3) In both instances, at least two of the claims must be within 10 years of each other, and claims
made within 10 days of each other will be counted as claén.

HMA RLA repetitive loss property is a structure covered by a contract for flood insurance made available
under the NFIP that:

(1) Has incurred floogelated damage on two occasions, in which the cost of the repair, on the
average, equaled or exceed@8 percent of the market value of the structure at the time of
each such food event; and

(2) At the time of the second incidence of floodlated damage, the contract for flood insurance
contains increased cost of compliance coverage.

HMA SRLA severe repetive loss property is a structure that:

(1) Is covered under a contract for flood insurance made available under the NFIP.
(2) Has incurred flood related damage
(a) For which four or more separate claims payments (includes building and contents)
have been made unddiood insurance coverage with the amount of each such claim
exceeding $5,000, and with the cumulative amount of such claim payments exceeding
$20,000; or

BCSRSNIf 9YSNEHSyOe alyl3aSySyid ! 3SyOed aleé uwunmtd abl A2yl fFICE 22R
MpKHAMT ®¢ | 00S athS/Rwvinféna Boy/Sedidibrarywdatad1 493905477815
d794671adeed5beab6a6304d8ba0b207/633300 2017 CRS Coordinators Manual. 508.pdf
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https://www.fema.gov/media-library-data/1493905477815-d794671adeed5beab6a6304d8ba0b207/633300_2017_CRS_Coordinators_Manual_508.pdf
https://www.fema.gov/media-library-data/1493905477815-d794671adeed5beab6a6304d8ba0b207/633300_2017_CRS_Coordinators_Manual_508.pdf






































































































































































































































































































































































