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SECTION ONE INTRODUCTION 
Hazard Mitigation Planning 

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 mitigation planning 
increases the ability of communities and other 
governmental entities to effectively function in the face 
of natural disasters. The goal of the process is to reduce 
risk and vulnerability, in order to lessen impacts on life, 
the economy, and infrastructure. 
 
Severe weather and hazardous events are occurring 
more frequently in our daily lives. Pursuing mitigation 
strategies reduces risk and is socially and economically 
responsible to prevent long-term risks from natural and human-caused hazard events. 
 
Natural hazards, such as severe winter weather, avalanche, severe wind, landslides, floods, lightning, and 
wildfires are part of the world around us. These hazard events can occur as a part of normal operation or 
because of human error. All jurisdictions participating in this planning process are vulnerable to a wide 
range of natural hazards that threaten the safety of residents and have the potential to damage or destroy 
both public and private property, cause environmental degradation, or disrupt the local economy and 
overall quality of life. 
 
This plan is an update to the Upper Loup Natrual Resources District (NRD) Hazard Mitigation Plan (HMP) 
approved in 2019. The plan update was developed in compliance with the requiremets of the Disaster 
Mitigation Act of 2000 (DMA 2000). By preparing this plan, the Upper Loup NRD has demonstrated a 
commitment to reducing risks from hazards and to help decision makers establish mitigation activities 
and resources.  
 

Hazard Mitigation Assistance  

On June 1, 2009, FEMA initiated the Hazard Mitigation Assistance (HMA) program integration, which 
aligned certain policies and timelines of the various mitigation programs. These HMA programs present a 
critical opportunity to minimize the risk to 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 scope and intent.  
 

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

 

FEMA Definition of Hazard Mitigation: 

ά!ƴȅ ǎǳǎǘŀƛƴŜŘ ŀŎǘƛƻƴ ǘŀƪŜƴ ǘƻ ǊŜŘǳŎŜ ƻǊ 
eliminate the long-term risk to human life 
ŀƴŘ ǇǊƻǇŜǊǘȅ ŦǊƻƳ ώƴŀǘǳǊŀƭϐ ƘŀȊŀǊŘǎΦέ 
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after a disaster to be used for the development or update of state, tribal, and local mitigation 
plans. 

 

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

 

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

 

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

 

¶ FMAG: Section 404 of the Stafford Act allows FEMA to provide HMGP grants to any area that 
received a Fire Management Assistance Grant declaration even if no major Presidential 
declaration was made. FMAG aids communities in implementing long-term mitigation measures 
after a wildfire event. 

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

Plan Financing and Preparation 

wŜƎŀǊŘƛƴƎ Ǉƭŀƴ ŦƛƴŀƴŎƛƴƎ ŀƴŘ ǇǊŜǇŀǊŀǘƛƻƴΣ ƛƴ ƎŜƴŜǊŀƭΣ ǘƘŜ ¦[bw5 ƛǎ ǘƘŜ άǎǳō-ŀǇǇƭƛŎŀƴǘέ ǘƘŀǘ ƛǎ ǘƘŜ ŜƭƛƎƛōƭŜ 
entity that submits a sub-ŀǇǇƭƛŎŀǘƛƻƴ ŦƻǊ C9a! ŀǎǎƛǎǘŀƴŎŜ ǘƻ ǘƘŜ ά!ǇǇƭƛŎŀƴǘΦέ ¢ƘŜ ά!ǇǇƭƛŎŀƴǘΣέ ƛƴ ǘƘƛǎ ŎŀǎŜ 
is the State of Nebraska. If HMA funding is awarded, the sub-ŀǇǇƭƛŎŀƴǘ ōŜŎƻƳŜǎ ǘƘŜ άǎǳō-ƎǊŀƴǘŜŜέ ŀƴŘ ƛǎ 
responsible for managing the sub-grant and complying with program requirements and other applicable 
federal, state, territorial, tribal, and local laws and regulation. 
 

Participating Jurisdictions 

The following table lists counties, communities, and special districts who participated in the 2024 Upper 
Loup NRD Hazard Mitigation Plan. All identified special districts in the five-county planning area were 
invited and encouraged to participate in the plan update as new participants including school districts, 
fire districts, local health departments, or natural resource districts (see Section Two for a full list of special 
jurisdictions invited). Jurisdictions who participated in this planning effort are noted in the table below.  

Table 1: Participating Jurisdictions  

PARTICIPATING JURISDICTIONS 
Upper Loup NRD Logan County Village of Hyannis* 

Blaine County Village of Gandy Mullen Public Schools 
Village of Brewster Village of Stapleton Thedford Public Schools 
Village of Dunning Thomas County Sandhills Public Schools 

Hooker County Village of Halsey  
Village of Mullen Village of Thedford  
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Figure 1: Map of Planning Area 

 
 

Goals and Objectives 

The potential for disaster losses and the probability of occurrence of natural and human-caused hazards 
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 reduce vulnerability and the likelihood of impacts 
to the health, safety, and welfare of all citizens in the planning area. To this end, the Planning Team 
reviewed and approved goals which helped guide the process of identifying both broad-based and 
community- specific mitigation strategies and projects that will, if implemented, reduce their vulnerability 
and help build stronger, more resilient communities. 
 
Goals from the 2019 HMP were reviewed and the Planning Team made minor changes to the goals to 
better craft this  agreed that they are still relevant and applicable for this plan update. Jurisdictions that 
participated in this plan update agreed that the goals identified in 2019 would be carried forward and 
utilized for the 2024 plan. The goals for this plan update are as follows: 
 
GOAL 1: PROTECT HEALTH AND SAFETY OF RESIDENTS  

¶ Objective 1.1: Prevent loss of life or serious injury and reduce or prevent damage to property 
(overall intent of the plan).  
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GOAL 2: REDUCE FUTURE LOSSES FROM HAZARD EVENTS  

¶ Objective 2.1: Provide protection for existing structures, future development, critical facilities, 
services, utilities, and trees to the greatest extent possible.  

¶ Objective 2.2: Develop hazard specific plans, conduct studies or assessments, and retrofit 
jurisdiction to mitigate for hazards and minimize their impact.  

¶ Objective 2.3: Minimize and control the impact of hazard events through enacting or updating 
ordinances, permits, laws, or regulations.  

 
GOAL 3: INCREASE PUBLIC AWARENESS AND EDUCATION ON THE VULNERABILITY TO HAZARDS   

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

¶ Objective 3.2: Enhance education and communication to increase resident preparedness before, 
during, and after hazard events. 

 
GOAL 4: IMPROVE EMERGENCY MANAGEMENT CAPABILITIES   

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

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

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

¶ Objective 4.4: Evaluate and improve interoperability communication among emergency response 
personnel. 

 
GOAL 5: ENHANCE OVERALL RESILIENCE AND PROMOTE SUSTAINABILITY   

¶ Objective 5.1: Incorporate hazard mitigation and adaptation into updating other local planning 
endeavors (e.g., comprehensive plans, zoning ordinance, subdivision regulation, etc.)  

 
GOAL 6: PURSUE MULTI-OBJECTIVE OPPORTUNITIES (WHENEVER POSSIBLE)  

¶ Objective 6.1: When possible, use existing resources, agencies, and programs to implement the 
projects.  

¶ Objective 6.2: When possible implement projects that achieve several goals 
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Summary of Changes 

The hazard mitigation planning process should be revised and updated for each plan update process in 
ƻǊŘŜǊ ǘƻ ōŜǎǘ ŀŎŎƻƳƳƻŘŀǘŜ ǘƘŜ ǇƭŀƴƴƛƴƎ ŀǊŜŀΩǎ ǇǊƛƻǊƛǘƛŜǎ ŀƴŘ ǎǇŜŎƛŦƛŎ ŎƻƴŘƛǘƛƻƴǎΦ {ǳŎƘ ǇǊƛƻǊƛǘƛŜǎ ŦƻǊ ǘƘŜ 
¦ǇǇŜǊ [ƻǳǇ bw5Ωǎ Iat ǳǇŘŀǘŜ ƛƴŎƭǳŘŜŘ ŀƴ ƛƴŎǊŜŀǎŜŘ ŜƳǇƘŀǎƛǎ ƻƴ ǇǳōƭƛŎ ŜƴƎŀƎŜƳŜƴǘ ŀƴŘ ǇŀǊǘicipant 
engagement. A major change for this plan updated included utilizing individual one-on-one meetings for 
each participating jurisdiction.  

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

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

¶ Expanded efforts for public engagement ς kick-off meeting held as a public BBQ with all 
jurisdictions invited to attend; individual one-on-one meetings held with each participant; 
expanded social media outreach and public survey attempts for public engagement; and 
comprehensive public review period notification to all participants, stakeholders, and neighboring 
jurisdictions. 

¶ Funding guidebook ς Section Eight included with additional funding guides and options for project 
implementation.  

¶ FEMA Regulatory Requirement Updates ς specific inclusions to meet new FEMA requirements 
including public notification and engagement strategies; information regarding NFIP participation 
and flood risk hazards; updated hazards of top concern and identified mitigation actions to closely 
correlate with identified hazards; and identification of community lifelines (formerly critical 
facilities).  
 

The plan was also updated to reflect changing priorities for each participating jurisdiction. Top hazards of 
concern were identified by each local planning team along with a review of mitigation actions. Each local 
planning team reviewed the mitigation actions from 2019 and updated the timeline, priority (high, 
medium, low), and status. Local planning teams were also able to add new mitigation actions to better fit 
any changing priorities and concerns. The 2019 HMP Plan Review Tool was reviewed for possible changes 
to incorporate into this plan update and were addressed where applicable. These changes are described 
in the table below. 

Table 2: Plan Revisions 

Comment/Revision from 2019 Review Tool 
Location of 

Revision 
Summary of Changes 

Not clear what the point of Table 24 on pdf p. 
39 is with repeated entries that indicate 
άǾŀǊƛƻǳǎ ŦŜŘŜǊŀƭ ǇǊƻǇŜǊǘƛŜǎΦέ  

Section Three: 
State and 
Federally 
Owned 

Properties, 
Table 17 

Table of properties has been 
condensed ŀƴŘ ŎƭŀǊƛŦƛŜŘΦ ά±ŀǊƛƻǳǎ 
ŦŜŘŜǊŀƭ ǇǊƻǇŜǊǘƛŜǎέ Ƙŀǎ ōŜŜƴ 
removed due to ambiguity.  

Historic sites listed on p. 40 do not have 
floodplain association. 

Section Three: 
Historical Sites, 

Table 18 

Floodplain status now included in 
table.  

Dam data is publicly available in the National 
Dam Inventory; the inventory includes 
probabilities of failure and risk to local 

Section Four: 
Dam Failure 

Sources for dam locations, 
probabilities, and impacts included 
ōƻǘƘ ¦{!/9Ωǎ bŀǘƛƻƴŀƭ LƴǾŜƴǘƻǊȅ ƻŦ 
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Comment/Revision from 2019 Review Tool 
Location of 

Revision 
Summary of Changes 

populations. Please utilize this resource in 
further plan updates. 

5ŀƳǎ ŀƴŘ bŜ5bwΩǎ 5ŀƳ {ŀŦŜǘȅ 
Division.  

²ƘŜƴ ƛŘŜƴǘƛŦȅƛƴƎ ƧǳǊƛǎŘƛŎǘƛƻƴǎΩ ŎǊƛǘƛŎŀƭ 
facilities consider using lifelines/systems 
approach. This could provide stronger 
positioning in pursuing grant opportunities. 

Section Seven: 
Community 

Profiles 

Jurisdictional profiles include 
lifeline delineations per critical 
facility.  

The drought profile would be improved by 
documenting the average rainfall for the 
planning area - as provided in Figure 24 of the 
Flooding Profile. 

Section Four: 
Drought  

Figure 24: Average Monthly 
Precipitation for the Planning Area 
included in the Drought profile.  

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

Hyannis Profile 

Hyannis profile now references 
Hooker County or District wide risk 
assessment as an overall review due 
to similar hazard conditions.  

Jurisdictions that are not currently 
participating in the NFIP and where an FHBM 
or FIRM has been issued may meet this 
requirement by describing the reasons why 
the community does not participate.  

Section Four: 
Flooding 

Section Seven: 
Community 

Profiles 

Further discussion of NFIP 
participation in Flooding Profile. 
Individual status of NFIP and 
concerns for flooding described in 
individual profiles.  
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SECTION TWO PLANNING PROCESS 
The process utilized to develop a hazard mitigation plan is often 
as important as the final planning document. For this planning 
process, the ULNRD adapted the traditional four-step hazard 
mitigation planning process outlined by FEMA to fit the needs of 
the participating jurisdictions. The following section outlines the 
planning process for the 2024 Upper Loup NRD HMP including 
the meeting schedule for participating communities and public 
outreach methods.  

Multi -Jurisdictional Approach 

!ŎŎƻǊŘƛƴƎ ǘƻ C9a!Σ ά! Ƴǳƭǘƛ-jurisdictional hazard mitigation 
Ǉƭŀƴ ƛǎ ŀ Ǉƭŀƴ Ƨƻƛƴǘƭȅ ǇǊŜǇŀǊŜŘ ōȅ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ƧǳǊƛǎŘƛŎǘƛƻƴΦέ 
¢ƘŜ ǘŜǊƳ ΨƧǳǊƛǎŘƛŎǘƛƻƴΩ ƳŜŀƴǎ ΨƭƻŎŀƭ ƎƻǾŜǊƴƳŜƴǘΦΩ ¢ƛǘƭŜ пп tŀǊǘ 
нлмΣ aƛǘƛƎŀǘƛƻƴ tƭŀƴƴƛƴƎ ƛƴ ǘƘŜ /CwΣ ŘŜŦƛƴŜǎ ŀ ΨƭƻŎŀƭ ƎƻǾŜǊƴƳŜƴǘΩ 
aǎ άŀƴȅ ŎƻǳƴǘȅΣ ƳǳƴƛŎƛǇŀƭƛǘȅΣ ŎƛǘȅΣ ǘƻǿƴΣ ǘƻǿƴǎƘƛǇΣ ǇǳōƭƛŎ 
authority, school district, special district, intrastate district, 
council of governments, regional or interstate government 
entity, or agency or instrumentality of a local government; any 
Indian tribe or authorized tribal organization, any rural 
community, unincorporated town or village, or other public 
ŜƴǘƛǘȅΦέ CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘƛǎ ǇƭŀƴΣ ŀ ΨǘŀȄƛƴƎ ŀǳǘƘƻǊƛǘȅΩ ǿŀǎ 
utilized as the qualifier for jurisdictional participation. FEMA 
recommends the multi- jurisdictional approach under the DMA 
2000 for the following reasons: 

¶ It provides a comprehensive approach to the mitigation of 
hazards that affect multiple jurisdictions; 

¶ It allows economies of scale by leveraging individual 
capabilities and sharing cost and resources; 

¶ It avoids duplication of efforts; and 

¶ It imposes an external discipline on the process. 
 

Both FEMA and NEMA recommend this multi-jurisdictional 
approach through the cooperation of counties, regional 
emergency management, and natural resources districts. The 
Upper Loup NRD utilized the multi-jurisdictional planning 
process recommended by FEMA resources (Local Mitigation 
Plan Review Guide1, Local Mitigation Planning Handbook2, and 
Mitigation Ideas: A Resource for Reducing Risk to Natural 
Hazards3) to develop this plan.  

 
1 CŜŘŜǊŀƭ 9ƳŜǊƎŜƴŎȅ aŀƴŀƎŜƳŜƴǘ !ƎŜƴŎȅΦ нлммΦ ά[ƻŎŀƭ aƛǘƛƎŀǘƛƻƴ tƭŀƴ wŜǾƛŜǿ DǳƛŘŜΦέ ƘǘǘǇǎΥκκǿǿǿΦŦŜƳŀΦƎƻǾκƳŜŘƛŀ-library-data/20130726-1809-25045-

7498/plan_review_guide_final_9_30_11.pdf. 
2 CŜŘŜǊŀƭ 9ƳŜǊƎŜƴŎȅ aŀƴŀƎŜƳŜƴǘ !ƎŜƴŎȅΦ нлмоΦ ά[ƻŎŀƭ aƛǘƛƎŀǘƛƻƴ tƭŀƴƴƛƴƎ IŀƴŘōƻƻƪΦέ ƘǘǘǇǎΥκκǿǿǿΦŦŜƳŀΦƎƻǾκƳŜŘƛŀ-library-data/20130726-1910-25045- 

9160/fema_local_mitigation_handbook.pdf. 
3     CŜŘŜǊŀƭ 9ƳŜǊƎŜƴŎȅ aŀƴŀƎŜƳŜƴǘ !ƎŜƴŎȅΦ нлмоΦ άaƛǘƛƎŀǘƛƻƴ LŘŜŀǎΥ ! wŜǎƻǳǊŎŜ ŦƻǊ wŜŘǳŎƛƴƎ wƛǎƪ ǘƻ bŀǘǳǊŀƭ IŀȊŀǊŘǎΦέ ƘǘǘǇǎΥκκǿǿǿΦŦema.gov/media-librarydata/20130726-1904-25045-

0186/fema_mitigation_ideas_final508.pdf. 

Requirement §201.6(b): Planning 
process. An open public 
involvement process is essential 
to the development of an 
effective plan. In order to develop 
a more comprehensive approach 
to reducing the effects of natural 
disasters, the planning process 
shall include: 

(1) An opportunity for the public 
to comment on the plan during 
the drafting stage and prior to 
plan approval; 

(2) An opportunity for neighboring 
communities, local and regional 
agencies involved in hazard 
mitigation activities, and agencies 
that have the authority to regulate 
development, as well as 
businesses, academia and other 
private and non-profit interests to 
be involved in the planning 
process; and 

(3) Review and incorporation, if 
appropriate, of existing plans, 
studies, reports, and technical 
information. 

Requirement §201.6(c)(1): The 
plan shall document] the planning 
process used to develop the plan, 
including how it was prepared, 
who was involved in the process, 
and how the public was involved. 
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Hazard Mitigation Planning Process 

The hazard mitigation planning process as outlined by FEMA has four general steps which are detailed in 
ǘƘŜ ŦƛƎǳǊŜ ōŜƭƻǿΦ ¢ƘŜ ƳƛǘƛƎŀǘƛƻƴ ǇƭŀƴƴƛƴƎ ǇǊƻŎŜǎǎ ƛǎ ǊŀǊŜƭȅ ŀ ƭƛƴŜŀǊ ǇǊƻŎŜǎǎΦ LǘΩǎ ŎƻƳƳƻƴ ǘƘŀǘ ƛŘŜŀǎ 
developed during the initial assessment of risks may need revision later in the process, or that additional 
information may be identified while developing the mitigation plan or during the implementation of the 
plan that results in new goals or additional risk assessments. The four-step approach is described in the 
figure below.  

 

Plan Update Schedule 

The Upper Loup NRD secured HMGP grant funding for their multi-jurisdictional hazard mitigation plan 
(HMP) during the 2022 fiscal year. JEO Consulting Group (JEO), was contracted in September 2022 to guide 
and facilitate the planning process and assemble the HMP. The Upper Loup NRD General Manager, Anna 
Baum, served as the primary point of contact throughout the project. A clear timeline of this plan update 
process is provided in the figure below. 

Figure 2: Project Schedule 

 

  

Organization of 
Resources

Focus on the resources needed for a successful mitigation planning 
process. Essential steps include: organizing interested community 

memebers and identifying technical experts.

Assessment of 
Risk

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. 

Mitigation Plan 
Development

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

strategy for implementation. 

Plan 
Implementation 

and Progress 
Monitoring

Bring the plan to life by implementing specific mitigation projects and 
changing day-to-day operations. It is critical that the plan remains 

relevant to succeed. Thus, it is important to conduct periodic evaluations 
and revisions. 
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Kick-off Meeting 

 
 
The Upper Loup NRD held a kick-off meeting BBQ in June 2023 to provide an overview of the planning 
process between JEO staff and participating jurisdictions. Preliminary discussion was held over hazards to 
be included in this plan, changes to be incorporated since the last plan, goals and objectives, identification 
of key stakeholders to include in the planning process, and a general schedule for the plan update. The 
goal from holding the kick-off meeting as a public BBQ was to encourage attendance and provide a more 
welcoming and casual environment to foster conversation regarding local priorities for the planning 
process. The NRD and JEO also hosted a Hazard Mitigation Bingo game throughout the event for door 
prizes and provided individual hazard ID handouts to help identify key local hazards of concern. The 
following table lists jurisdictions and entities which were invited to the Kick-off BBQ.  
 
Table 3: Kick-off Meeting BBQ Invitees 

KICK-OFF MEETING BBQ 

Upper Loup NRD 

Blaine County 

Village of Brewster Village of Dunning Sandhills Public Schools 

Brewster Rural Fire District* 
Dunning Volunteer Fire 
Department* 

Purdum Rural Fire Department* 

Grant County* 

Village of Hyannis Hyannis Area Schools* Sandhills Fire Protection District* 

Hooker County 

Village of Mullen Mullen Public Schools 
Mullen Volunteer Fire 
Department* 

Logan County 

Village of Gandy Village of Stapleton 
Stapleton Volunteer Fire 
Department* 

Thomas County 

Village of Halsey Village of Thedford Thedford Public Schools* 

Thedford Volunteer Fire 
Department* 

Halsey Rural Fire District* Thomas County Airport* 

Other Districts 
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KICK-OFF MEETING BBQ 

West Central Health District* Educational Service Unit #10* Educational Service Unit #16* 

Loup Basin Public Health 
Department 

Panhandle Public Health District  

 

 
 
The table below lists out all attendees to the Upepr Loup NRD HMP Kick-off Meeting BBQ.  
 
Table 4: Kick-off Meeting Attendees 

UPPER LOUP NRD KICK-OFF MEETING ATTENDEES 

Anna Baum General Manager Upper Loup NRD 

Becky Appleford Project Manager JEO Consulting Group 

Betty Akin Chairperson Village of Brewster 

Bryan Gisp County Commissioner Thomas County 

Cathy Williams Village Clerk Village of Brewster 

Chris Higgins Director Upper Loup NRD 

J.D. Furrow Superintendent Sandhills Schools 

Jay Jones  Thedford Fire 

John Bryant Resident Resident of Thedford 

John Kraye Board Member Upper Loup NRD 

Justin Sprague Resource Technician Upper Loup NRD 

Kyon Neal Resources Technician Upper Loup NRD 

Lexi Spurlin 
Information and Education 
Coordinator 

Upper Loup NRD HMP 

Mary Baker Client Manager JEO Consulting Group 

Miles Maseberg Board Member Upper Loup NRD 

Nathan Hanson AFMO USFS Bessey RD 

Rich Burnside Board Member Upper Loup NRD 

Robert Mills Village Maintenance Village of Thedford 

Tom Johnson Board Member Upper Loup NRD 
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Key takeaways from the kick-off meeting are also listed out below.  

¶ Major events since the 2019 HMP included impacts from drought conditions, heavy snow events 
in the winter of 2022-2023, and the Bovee Fire in 2023 

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

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

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

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

¶ Updates to goals and hazards for evaluation ς see Goals and Objectives in Section One or Hazard 
Identification in Section Four.  

 

Participant Involvement  

Participants play a key role in developing individual profiles with specific, meaningful, and measurable 
information pertaining to their community or jurisidiction. Participants were asked to review goals and 
objectives identifying hazards, provide a record of historical disaster occurrences and localized impacts, 
identify and prioritize potential mitigation projects and strategies, and the review or develop the annual 
review procedures. To be a participant in the development of this HMP update, jurisdictions were required 
to:  

¶ Attend a one-on-one meeting with JEO staff, 

¶ Provide relevant information throughout the plan update process, and 

¶ Pass an Adoption Resolution for the approved HMP.  

The one-on-one community specific meetings were scheduled to overlap with board or council meetings 
which were open to the public to the best availability. Attendees and representatives were also 
encouraged to take or share meeting materials with community members.  
 
Outreach to eligible jurisdictions included notification prior to all public meetings, phone calls and email 
reminders of upcoming meetings, and invitations to complete surveys and worksheets required for the 
planning process. The table below lists the dates and attendees to each of the individual meetings.  
 
Of note, specific entities or positions invited to each of the meetings included: clerk or administrative 
personnel, public works or utility superintendents, planning and zoning administrators, county emergency 
managers, local governing bodies (county commissioners or village boards), fire departments, county 
sheriffs, and/or other special entities such as local engineers, the NRD, dam owners, and local health care 
facilities. Due to the small and rural nature of this planning area, many jurisdictions do not have many of 
these positions filled or these representatives were not able to attend the scheduled one-on-one meeting. 
When that was the case, copies of the plan were emailed or mailed for review or comment as appropriate.  
 
Table 5: One-on-One Meeting Attendees 

UPPER LOUP NRD MEETING ATTENDEES 

HOOKER COUNTY  
OCTOBER 2, 2023 AT 2:00PM 

TODD YOST 
Sheriff and County 
Emergency Manager 

Hooker County 

JESSICA HAMPTON Clerk and County Assessor Hooker County 
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UPPER LOUP NRD MEETING ATTENDEES 

BROOKE SEACHORD Project Planner JEO Consulting Group 

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

WADE NEBEN 
Co-Chairman Village of 
Thedford 

Village of Thedford 

ROBERT MILLS Village Maintenance Village of Thedford 

TERRY HIGGINS Village Maintenance Village of Thedford 

RONDA HAUMANN Village Clerk Village of Thedford 

ALBERT FISHER Village Chairman Village of Thedford 

DANIEL WADAS Village Board Member Village of Thedford 

KYLE HINTON Village Board Member Village of Thedford 

DARREN RIYESTINE Village Board Member Village of Thedford 

BROOKE SEACHORD Project Planner JEO Consulting Group 

THOMAS COUNTY 
OCTOBER 3, 2023 AT 9:30AM 

LEWIS HERBAUGH County Commissioner Thomas County 

CHARLES DALY County Commissioner Thomas County 

PAMELA MOODY County Commissioner Thomas County 

LORISSA HARTMAN Clerk and Assessor Thomas County 

ANDREA THOMAS Treasurer Thomas County 

BROOKE SEACHORD Project Planner JEO Consulting Group 

BLAINE COUNTY 
OCTOBER 3, 2023 AT 1:00PM 

MICHAEL PETERSON County Commissioner Blaine County 

ANN MARIE SHINN Treasurer Blaine County 

TIM SIERKS 
Sheriff and County 
Emergency Manager 

Blaine County 

BROOKE SEACHORD Project Planner JEO Consulting Group 

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

ANNA BAUM General Manager Upper Loup NRD 

BROOKE SEACHORD Project Planner JEO Consulting Group 

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

LARRY STEELE Village Engineer Miller and Associates 

ALICE SPRINGER Village Clerk Village of Dunning 

DAN SHEETS Board Chairman Village of Dunning 

CHET WALES Board Member Village of Dunning 

JILL CADWALLADER Board Member Village of Dunning 

BROOKE SEACHORD Project Planner JEO Consulting Group 

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

ALLISON FERGUSON Village Clerk Village of Hyannis 

BROOKE SEACHORD Project Planner JEO Consulting Group 

LOGAN COUNTY, VILLAGE OF GANDY, VILLAGE OF STAPLETON 
OCTOBER 4, 2023 @ 1:00PM 

KENNY JIVIDEN Mayor Village of Gandy 
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UPPER LOUP NRD MEETING ATTENDEES 

SEAN CARSON 
Sheriff and County 
Emergency Manager 

Logan County 

RICHARD COOK 
Highway Superintendent, 
Board Member 

Logan County, Village of 
Stapleton 

BROOKE SEACHORD Project Planner JEO Consulting Group 

VILLAGE OF HALSEY 
OCTOBER 5, 2023 @ 9:30AM 

DIANNA RODOCKER Village Clerk Village of Halsey 

BROOKE SEACHORD Project Planner JEO Consulting Group 

VILLAGE OF BREWSTER 
OCTOBER 5, 2023 @ 1:00PM 

MARILYN RHOADES Village Board Member Village of Brewster 

HELEN NORAS Village Board Member Village of Brewster 

BETTY AKIN Board Chairperson Village of Brewster 

CATHY WILLIAMS Village Clerk Village of Brewster 

WALT RHOADES Village Board Member Village of Brewster 

BROOKE SEACHORD Project Planner JEO Consulting Group 

SCHOOLS MEETING - VIRTUAL 
OCTOBER 6, 2023 @ 11:00AM  

BLAKE DAHLBERG Superintendent Thedford Public Schools 

KARL DIETRICH Planner JEO Consulting Group 

MULLEN SCHOOLS MEETING - VIRTUAL 
FEBRUARY 8, 2024 @ 10:00AM  

CHRIS KUNCL Superintendent Mullen Public Schools 

BROOKE SEACHORD Project Planner JEO Consulting Group 

SANDHILLS SCHOOLS MEETING - VIRTUAL 
FEBRUARY 13, 2024 @ 9:00AM  

JD FARROW Superintendent Sandhills Public Schools 

BROOKE SEACHORD Project Planner JEO Consulting Group 

 
At each meeting, representatives (i.e. the local planning teams) reviewed the hazards identified by 
attendees at the Kick-off Meeting and identified in the 2021 Nebraska State Hazard Mitigation Plan. Many 
of these hazards were also identified in the prior FEMA-approved HMP for each jurisdiction and was 
evaluated again for the 2024 HMP. Hazards were either added, removed, or carried forward based upon 
several factors: past historical occurrences of the hazard type impacting the jurisdiction; the severity or 
magnitude of impacts from the hazard on the jurisdiction; and the identification of a specific mitigaiton 
action to the hazard which is the responsibility of the juridiction.  
 
Other key information discussed at meetings included a review and update of community lifelines or 
critical facilities; updates or revisions to other local planning mechanisms, budgets, or capabilities; brief 
discussions of flood risk and the NFIP program; and the overall project schedule and expectations. Many 
local planning team members were part of the 2019 HMP planning process and were familiar with the 
roles and responsibilities for a participating jurisdiction. The primary focus of discussion during each 
meeting was on the specific hazards of concern per jurisdiction and developing SMART-guided mitgiation 
actions. These actions were developed to be Specific, Measurable, Achievable, Relevant, and Time-bound 
to the jurisdiction.  
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Public Outreach and Engagement 

Stakeholders and Neighboring Jurisdictions 
At the beginning of the planning process key stakeholder 
groups were identified that could provide other 
information or provide additional input to the planning 
process. Stakeholders can provide valuable information 
to regional risk assessment and community mitigation 
strategy implementation, while not directly eligible to 
participatŜ ƛƴ ǘƘŜ Iat ŀǎ ŀ ΨtŀǊǘƛŎƛǇŀƴǘΩΦ ! ǿƛŘŜ ǊŀƴƎŜ ƻŦ 
potential stakeholders were contacted and encouraged 
to participate which included local and regional 
agencies, agencies that regulate development, nonprofit 
organizations, airports, health departments, local 
churches, economic development districts, and state 
agencies. As a note there are no hospitals or long term 
facilities in the planning area. 

The following tables lists stakeholder and neighboring communities or entities contacted and encouraged 
to participate or provide input in the planning process. A copy of the Project Announcement letter, 
invitation letter, and/or survey postcards were mailed to each listed stakeholder or the neighboring 
county clerks, county and regional emergency managers, and NRDs. Comments and information provided 
by stakeholders were incorporated into applicable community profiles or hazard descriptions as 
appropriate.  

Table 6: Notified Stakeholder Groups 

STAKEHOLDER GROUPS 

Amazing Grace Church Ringgold Free Methodist Church 

Assembly of God Saint Joseph's Episcopal Church 

Bethel Assembly of God Sandhills Community Bible Church 

Central Nebraska Economic Development District Sandhills RC&D 

Cornerstone Evangelical Presbyterian Church St John the Evangelist Catholic Church 

Custer County Public Power District St Thomas Catholic Church 

Gandy Community Bible Church St. Mary's Catholic Church 

Great Plains Family Medicine Thedford Life Center 

Greater Nebraska Medical & Surgical Services Thedford United Church of Christ 

NE Extension in Lincoln, Logan, and McPherson 
Counties 

Thomas County Airport 

NE Extension in the Central Sandhills Area Trinity Lutheran Church LCMS 

Nebraska Department of Natural Resources (NeDNR) U.S. Forest Service - Bessey Ranger District 

Nebraska Emergency Management Agency (NEMA) United Methodist Church 

Panhandle Rural Electric Membership West Central Health District 

Red Cross West Central Nebraska Development District 

Region 26 EMA  

 
Table 7: Notified Neighboring Jurisdictions  

NEIGHBORING JURISDICTIONS 

Arthur County Loup County North Platte NRD 

Figure 3: Social Media Graphic 
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NEIGHBORING JURISDICTIONS 

Brown County McPherson County Twin Platte NRD 

Cherry County Rock County Upper Elkhorn NRD 

Custer County Sheridan County Upper Niobrara White NRD 

Garden County Lower Loup NRD Region 23 EMA 

Lincoln County Middle Niobrara NRD  

 
The project sponsor and local planning team representatives was also asked to identify any underserved 
communities or vulnerable populations in the planning area not already identified, so they could have the 
opportunity to be involved in the planning process. Several small communities were identified as 
underserved or vulnerable due to their limited capabilities of staff including the Village of Brewster, Village 
of Halsey, and the unincorporated areas of Purdum and Whitman. The NRD and county Emergency 
Managers attempted to reach out and provide assistance to these areas to assist them in the planning 
process. The villages met one-on-one with JEO staff to meet planning process requirements.  

Specific feedback was received from the following groups and incorporated:  

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

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

 
Table 8 provides a summary of other outreach activities utilized in this process. 

Table 8: Outreach Activity Summary 

ACTIVITY INTENT 

Project Website 

To inform the public and local/planning team members of past, current, 
and future activities (https://www.jeo.com/ulnrdhmp) Links to the project 
website were included on all meeting invitations, flyers, email invitations, 
and plan sponsors websites. 

Project Announcement 
Project announcement letter mailed and emailed to potential participants, 
neighboring jurisdictions, and stakeholders 

Project Flyer 

A fact sheet flyer was developed and shared with all planning team 
members to post locally. Information included why and how to be involved 
in the process. Project flyer was posted at key locations including the NRD 
office, gas station, post office, county courthouses, local coffee shop 
(Anthem Coffee), and schools.   

Social Media 
The NRD shared information about the HMP update via local social media, 
NRD website, and in the newsletter (the Upper Loup Scoop).  

 

https://www.jeo.com/ulnrdhmp
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Figure 4: Newsletter Blurb for HMP 
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Figure 5: HMP Update Flyer 
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Figure 6: HMP Update Social Media Graphic Schedule 

 
 

Public Review Period 
Once the draft of the HMP was completed, a public review period was opened to allow for participants 
and community members at large to review the plan and provide comments and changes. The public 
review period was open from Monday, March 4th to Friday, March 29th, 2024.. Participating jurisdictions 
were mailed a letter notifying them of this public review period and a draft adoption resolution to ensure 
the plan was brought before board or council during the review period. All other stakeholders and 
neighboring jurisdictions were also mailed a Public Review Period notice postcard to notify them of the 
review period and allow them an opportunity to review the draft plan or provide comments.  
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The HMP was made available on the project website (https://www.jeo.com/ulnrdhmp) to download the 
document, and a notification was posted to the ULNRD website. Received comments and suggested 
changes were incorporated into the plan. 
 
Additionally, specific hazard profiles from Section Four were sent to state technical experts for review. 
These sections included:  
Å Drought sent to NeDNR ς Drought Division 
Å Flooding sent to NeDNR ς Floodplain Management Section 
Å Dam Failure sent to NeDNR Dam Safety Section 

 
Received comments and suggested changes were incorporated into the plan. Examples of such revisions 
are listed in the table below. 
 
Table 9: Public Review Revisions  

NAME, TITLE, AND/ OR AGENCY PLAN SECTION COMMENT/REVISION 

CATRINA LARSEN  
 LOUP BASIN PUBLIC HEALTH 

DEPARTMENT 

Blaine County Profile ς 
Loup Basin Public Health 
Dept profile in the Lower 
Loup NRD HMP* 

wŜǾƛŜǿ ƻŦ .ƭŀƛƴŜ /ƻǳƴǘȅΩǎ ǇǊƻŦƛƭŜ ŦƻǊ 
ŎƻǾŜǊŀƎŜ ƻŦ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ [.tI5Ωǎ ŘƛǎǘǊƛŎǘΦ 
Revisions and update to mitigation actions 
made in the Lower Loup NRD HMP.  

ADELE PHILLIPS 
NEDNR FLOODPLAIN 

MANAGEMENT SECTION 

Section Four ς Flooding 
Profile 

Review of Flood Hazard Profile for 
technical accuracy. Added clarification for 
various flood related terms and NFIP 
participation.  

TYLER MARTIN, NEDNR 

DROUGHT DIVISION 
Section Four ς Drought 
Profile 

Review of Drought Hazard Profile for 
technical accuracy. Provided grammatical 
review, revised figures, and noted 
incorporation of basinwide drought plan.  

ALICE SPRINGER, CLERK, 
VILLAGE OF DUNNING 

Village of Dunning Profile  
Minor grammatical revisions, formatting 
updates, and updates to population 
discussion.  

 

Plan Adoption 

Based on FEMA requirements, this multi-jurisdictional hazard mitigation plan must be formally adopted 
ōȅ ŜŀŎƘ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ƎƻǾŜǊƴƛƴƎ ōƻŘȅ ǘƘǊƻǳƎƘ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ŀƴ !ŘƻǇǘƛƻƴ wŜǎƻƭǳǘƛƻƴΦ ¢ƘŜ ŀǇǇǊƻǾŀƭ 
ŎǊŜŀǘŜǎ ΨƛƴŘƛǾƛŘǳŀƭ ƻǿƴŜǊǎƘƛǇΩ ƻŦ ǘƘŜ Ǉƭŀƴ ōȅ ŜŀŎƘ ǇŀǊǘƛcipating entity. Formal adoption provides evidence 
ƻŦ ŀ ǇŀǊǘƛŎƛǇŀƴǘΩǎ Ŧǳƭƭ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ƛƳǇƭŜƳŜƴǘ ǘƘŜ ǇƭŀƴΩǎ ƎƻŀƭǎΣ ƻōƧŜŎǘƛǾŜǎΣ ŀƴŘ ŀŎǘƛƻƴ ƛǘŜƳǎΦ ! ŎƻǇȅ ƻŦ 
the resolution draft submitted to participating jurisdiction is in Appendix A. Copies of community specific 
adoption resolutions may be requested from the State Hazard Mitigation Officer.  
 
Hazard mitigation plans are living documents. Once an HMP has been adopted locally, participants are 
responsible for implementing identified projects, maintaining the plan with relevant information, and fully 
updating the plan every five years. The plan must be monitored, evaluated, and updated on a five-year or 
less cycle. Those who participated directly in the planning process would be logical champions during 
reviews between and during the five-year cycle update of the plan. It is critical that the plan be reviewed 
at regular intervals and when a hazard event occurs that significantly affects the area or individual 
ǇŀǊǘƛŎƛǇŀƴǘǎΦ ¢ƘŜǎŜ ǊŜǾƛŜǿǎ ŀǊŜ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ŜŀŎƘ ƧǳǊƛǎŘƛŎǘƛƻƴΩǎ ƭƻŎŀƭ ǇƭŀƴƴƛƴƎ ǘŜŀƳ ŀƴŘ ǎƘƻǳƭŘ ōŜ 
documented and reflected in the plan via amendments. Participants are encouraged to work alongside 

https://www.jeo.com/ulnrdhmp


 SECTION TWO: PLANNING PROCESS 

UPPER LOUP NRD HAZARD MITIGATION PLAN |  2024 33 

the project sponsor (Upper Loup NRD), their local County Emergency Management departments or the 
consultant (JEO) to document updates and revise the HMP as needed.  
 
Additional implementation of the mitigation plan should include integrating HMP goals and mitigation 
and strategic actions into local planning mechanisms as available. Section Six describes the system that 
jurisdictions participating in the HMP have established to monitor the plan; provides a description of how, 
when, and by whom the HMP process and mitigation and strategic actions will be evaluated; presents the 
criteria used to evaluate the plan; and explains how the plan will be maintained and updated. 
 

Data Sources and Information 

Effective hazard mitigation planning requires the review and inclusion of a wide range of data, documents, 
plans, and studies. The following table identifies many of the sources utilized during this planning process. 
Individual examples of plan integration are identified in Section Seven. Additionally, sources and 
references are included throughout the document. 
 
Table 10: Data, Plans, and Information used in HMP Development 

DOCUMENTS 

DISASTER MITIGATION ACT OF 2000 
HTTPS:// WWW.CONGRESS.GOV/BILL/106TH-CONGRESS/HOUSE-
BILL/707#:~:TEXT=REQUIRES%20THE%20PRESIDENT%2C%20IN%20DETER

MINING,FUTURE%20NATURAL%20DISASTERS%3B%20(3) 

Mitigation Ideas: A Resource for Reducing Risk to 
Natural Hazards (2013) 
https://www.fema.gov/sites/default/files/2020-06/fema-mitigation-
ideas_02-13-2013.pdf  

COMPREHENSIVE ECONOMIC DEVELOPMENT STRATEGY 

AND HAZARD MITIGATION PLAN ALIGNMENT GUIDE 

(2022) 
HTTPS:// WWW.FEMA.GOV/SITES/DEFAULT/FILES/DOCUMENTS/FEMA_CEDS-
HMP-ALIGNMENT-GUIDE_2022.PDF  

Mitigation Planning and the Community Rating 
System Key Topics Bulletin (2018) 
https://www.fema.gov/sites/default/files/2020-06/fema-mitigation-
planning-and-the-community-rating-system-key-topics-bulletin_10-
1-2018.pdf  

HAZARD MITIGATION ASSISTANCE GUIDANCE AND 

ADDENDUM (2015) 
HTTPS:// WWW.FEMA.GOV/SITES/DEFAULT/FILES/2020-
07/FY15_HMA_ADDENDUM.PDF 

National Flood Insurance Program Community 
Rating System  
 https://www.fema.gov/floodplain-management/community-rating-
system  

LOCAL MITIGATION PLAN REVIEW GUIDE (2011) 
HTTPS:// WWW.FEMA.GOV/SITES/DEFAULT/FILES/2020-06/FEMA-LOCAL-
MITIGATION-PLAN-REVIEW-GUIDE_09_30_2011.PDF  

National Flood Insurance Program Community 
Status Book (2023) 
https://www.fema.gov/flood-insurance/work-with-nfip/community-
status-book 

LOCAL MITIGATION PLANNING HANDBOOK (2013) 
HTTPS:// WWW.FEMA.GOV/SITES/DEFAULT/FILES/2020-06/FEMA-LOCAL-
MITIGATION-PLANNING-HANDBOOK_03-2013.PDF  

National Response Framework (2019) 
https://www.fema.gov/emergency-managers/national-
preparedness/frameworks/response  

LOCAL MITIGATION PLANNING POLICY GUIDE (2022) 
HTTPS:// WWW.FEMA.GOV/SITES/DEFAULT/FILES/DOCUMENTS/FEMA_LOCAL-
MITIGATION-PLANNING-POLICY-GUIDE_042022.PDF  

Robert T. Stafford Disaster Relief and Emergency 
Assistance Act (2021) 
https://www.fema.gov/sites/default/files/documents/fema_stafford
_act_2021_vol1.pdf  

PLANS AND STUDIES 

NEBRASKA STATE FLOOD HAZARD MITIGATION PLAN 

(2022) 
HTTPS:// DNR.NEBRASKA.GOV/SITES/DNR.NEBRASKA.GOV/FILES/DOC/FLOODPL

AIN/RESOURCES/2022_SFHMP_FINAL_20220630_VER2.PDF  

Public Power in Nebraska (2018) 
https://nebraskalegislature.gov/pdf/reports/research/public_power_
2018.pdf  

FLOOD INSURANCE STUDIES 
HTTPS:// MSC.FEMA.GOV/PORTAL/HOME  

State of Nebraska Flood Hazard Mitigation Plan 
(2022) 
https://dnr.nebraska.gov/sites/dnr.nebraska.gov/files/doc/floodplain
/resources/2022_SFHMP_Draft_Published04112022.pdf  

FOURTH NATIONAL CLIMATE ASSESSMENT (2018) State of Nebraska Hazard Mitigation Plan (2021) 

https://www.congress.gov/bill/106th-congress/house-bill/707#:~:text=Requires%20the%20President%2C%20in%20determining,future%20natural%20disasters%3B%20(3)
https://www.congress.gov/bill/106th-congress/house-bill/707#:~:text=Requires%20the%20President%2C%20in%20determining,future%20natural%20disasters%3B%20(3)
https://www.congress.gov/bill/106th-congress/house-bill/707#:~:text=Requires%20the%20President%2C%20in%20determining,future%20natural%20disasters%3B%20(3)
https://www.fema.gov/sites/default/files/2020-06/fema-mitigation-ideas_02-13-2013.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-mitigation-ideas_02-13-2013.pdf
https://www.fema.gov/sites/default/files/documents/fema_ceds-hmp-alignment-guide_2022.pdf
https://www.fema.gov/sites/default/files/documents/fema_ceds-hmp-alignment-guide_2022.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-mitigation-planning-and-the-community-rating-system-key-topics-bulletin_10-1-2018.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-mitigation-planning-and-the-community-rating-system-key-topics-bulletin_10-1-2018.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-mitigation-planning-and-the-community-rating-system-key-topics-bulletin_10-1-2018.pdf
https://www.fema.gov/sites/default/files/2020-07/fy15_hma_addendum.pdf
https://www.fema.gov/sites/default/files/2020-07/fy15_hma_addendum.pdf
https://www.fema.gov/media-library-data/1535126505943-439b296e7778b037d05f698f65c7891b/2018NFIP_CRS_Brochure_June_2018_508OK.pdf
https://www.fema.gov/media-library-data/1535126505943-439b296e7778b037d05f698f65c7891b/2018NFIP_CRS_Brochure_June_2018_508OK.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-plan-review-guide_09_30_2011.pdf
https://www.fema.gov/flood-insurance/work-with-nfip/community-status-book
https://www.fema.gov/flood-insurance/work-with-nfip/community-status-book
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-planning-handbook_03-2013.pdf
https://www.fema.gov/sites/default/files/2020-06/fema-local-mitigation-planning-handbook_03-2013.pdf
https://www.fema.gov/emergency-managers/national-preparedness/frameworks/response
https://www.fema.gov/emergency-managers/national-preparedness/frameworks/response
https://www.fema.gov/sites/default/files/documents/fema_local-mitigation-planning-policy-guide_042022.pdf
https://www.fema.gov/sites/default/files/documents/fema_local-mitigation-planning-policy-guide_042022.pdf
https://www.fema.gov/sites/default/files/documents/fema_stafford_act_2021_vol1.pdf
https://www.fema.gov/sites/default/files/documents/fema_stafford_act_2021_vol1.pdf
https://dnr.nebraska.gov/sites/dnr.nebraska.gov/files/doc/floodplain/resources/2022_SFHMP_FINAL_20220630_Ver2.pdf
https://dnr.nebraska.gov/sites/dnr.nebraska.gov/files/doc/floodplain/resources/2022_SFHMP_FINAL_20220630_Ver2.pdf
https://nebraskalegislature.gov/pdf/reports/research/public_power_2018.pdf
https://nebraskalegislature.gov/pdf/reports/research/public_power_2018.pdf
https://msc.fema.gov/portal/home
https://dnr.nebraska.gov/sites/dnr.nebraska.gov/files/doc/floodplain/resources/2022_SFHMP_Draft_Published04112022.pdf
https://dnr.nebraska.gov/sites/dnr.nebraska.gov/files/doc/floodplain/resources/2022_SFHMP_Draft_Published04112022.pdf


SECTION TWO: PLANNING PROCESS 

34   UPPER LOUP NRD HAZARD MITIGATION PLAN |  2024 

HTTPS:// NCA2018.GLOBALCHANGE.GOV/   https://nema.nebraska.gov/sites/nema.nebraska.gov/files/doc/hazm
itplan2021.pdf  

NATIONAL CLIMATE ASSESSMENT (2014) 
HTTPS:// NCA2014.GLOBALCHANGE.GOV/   

State of Nebraska Hazard Mitigation Plan (2019) 
https://nema.nebraska.gov/sites/nema.nebraska.gov/files/doc/hazm
itplan2019.pdf  

NEBRASKA STATE DROUGHT PLAN (2000) 
HTTPS:// CARC.NEBRASKA.GOV/DOCS/NEBRASKADROUGHT.PDF 

 

TECHNICAL AND DATA RESOURCES 

ARBOR DAY FOUNDATION ς TREE CITY DESIGNATION 

(2022) 
HTTPS:// WWW.ARBORDAY.ORG/PROGRAMS/TREECITYUSA/DIRECTORY.CFM  

Nebraska Flooding: March 2019 (Storymap) 
https://storymaps.arcgis.com/stories/9ce70c78f5a44813a326d20035
cab95a  

CDC SOCIAL VULNERABILITY INDEX 
HTTPS:// WWW.ATSDR.CDC.GOV/PLACEANDHEALTH/SVI/ INDEX.HTML  

Nebraska Forest Service (NFS)  
http://www.nfs.unl.edu/  

FEDERAL EMERGENCY MANAGEMENT AGENCY 
HTTPS:// WWW.FEMA.GOV/   

Nebraska Forest Service ς Wildland Fire 
Protection Program 
http://nfs.unl.edu/fire  

FEMA DISASTER DECLARATIONS 
HTTPS:// WWW.FEMA.GOV/OPENFEMA-DATA-PAGE/DISASTER-DECLARATIONS-
SUMMARIES-V1  

Nebraska Local Health Departments 
http://dhhs.ne.gov/Pages/Local-Health-Departments.aspx  

FEMA FLOOD MAP SERVICE CENTER 
HTTPS:// MSC.FEMA.GOV/PORTAL/ADVANCESEARCH  

Nebraska Power Review Board  
https://nprb.gworks.com/  

HIGH PLAINS REGIONAL CLIMATE CENTER  
HTTP:// CLIMOD.UNL.EDU/   

Nebraska Rural Electric Association 
https://www.nrea.org/nrea-member-systems  

MIDWEST REGIONAL CLIMATE CENTER 
HTTPS:// MRCC.PURDUE.EDU/   

NOAA ς Billion Dollar Weather and Climate 
Disasters 
https://www.ncdc.noaa.gov/billions/overview  

NATIONAL AGRICULTURAL STATISTICS SERVICE 
HTTP:// WWW.NASS.USDA.GOV/ 

NWS ς Seasonal Drought Outlook 
https://www.cpc.ncep.noaa.gov/products/expert_assessment/sdo_s
ummary.php  

NATIONAL CENTERS FOR ENVIRONMENTAL INFORMATION 
HTTPS:// WWW.NCEI.NOAA.GOV/   

PHMSA Incident Statistics 
https://www.phmsa.dot.gov/hazmat-program-management-data-
and-statistics/data-operations/incident-statistics  

NATIONAL DROUGHT MITIGATION CENTER ς DROUGHT 

IMPACT REPORTER  
HTTP:// DROUGHTREPORTER.UNL.EDU/MAP/   

Small Business Administration ς Disaster Loan 
Assistance 
https://disasterloan.sba.gov/ela/Declarations/Index  

NATIONAL DROUGHT MITIGATION CENTER ς DROUGHT 

MONITOR  
HTTP:// DROUGHTMONITOR.UNL.EDU/   

Storm Prediction Center Statistics  
http://www.spc.noaa.gov  

NATIONAL FLOOD INSURANCE PROGRAM  
HTTPS:// WWW.FEMA.GOV/FLOOD-INSURANCE  

The Census of Agriculture (2012) 
https://www.nass.usda.gov/Publications/AgCensus/2012/  

NATIONAL HISTORIC REGISTRY 
HTTPS:// WWW.NPS.GOV/SUBJECTS/NATIONALREGISTER/ INDEX.HTM  

The Census of Agriculture (2017) 
https://www.nass.usda.gov/Publications/AgCensus/2017/index.php  

NATIONAL OCEANIC ATMOSPHERIC ADMINISTRATION 

(NOAA)  
HTTP:// WWW.NOAA.GOV/   

Union of Concerned Scientists ς Killer Heat 
Interactive Tool 
https://www.ucsusa.org/resources/killer-heat-interactive-
tool?location=lancaster-county--ne  

NEBRASKA DEPARTMENT OF NATURAL RESOURCES ς 
DAM INVENTORY 
HTTPS:// GIS.NE.GOV/PORTAL/APPS/WEBAPPVIEWER/ INDEX.HTML?ID=2AAB04
A13817421992DC5398AD462E22  

 

NEBRASKA DEPARTMENT OF TRANSPORTATION 
HTTP:// DOT.NEBRASKA.GOV/   

 

NEBRASKA EMERGENCY MANAGEMENT AGENCY 
HTTP:// WWW.NEMA.NE.GOV  

 

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://storymaps.arcgis.com/stories/9ce70c78f5a44813a326d20035cab95a
https://storymaps.arcgis.com/stories/9ce70c78f5a44813a326d20035cab95a
https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
http://www.nfs.unl.edu/
https://www.fema.gov/
http://nfs.unl.edu/fire
https://www.fema.gov/openfema-data-page/disaster-declarations-summaries-v1
https://www.fema.gov/openfema-data-page/disaster-declarations-summaries-v1
http://dhhs.ne.gov/Pages/Local-Health-Departments.aspx
https://msc.fema.gov/portal/advanceSearch
https://nprb.gworks.com/
http://climod.unl.edu/
https://www.nrea.org/nrea-member-systems
https://mrcc.purdue.edu/
https://www.ncdc.noaa.gov/billions/overview
http://www.nass.usda.gov/
https://www.cpc.ncep.noaa.gov/products/expert_assessment/sdo_summary.php
https://www.cpc.ncep.noaa.gov/products/expert_assessment/sdo_summary.php
https://www.ncei.noaa.gov/
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://droughtreporter.unl.edu/map/
https://disasterloan.sba.gov/ela/Declarations/Index
http://droughtmonitor.unl.edu/
http://www.spc.noaa.gov/
https://www.fema.gov/flood-insurance
https://www.nass.usda.gov/Publications/AgCensus/2012/
https://www.nps.gov/subjects/nationalregister/index.htm
https://www.nass.usda.gov/Publications/AgCensus/2017/index.php
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
https://gis.ne.gov/portal/apps/webappviewer/index.html?id=2aab04a13817421992dc5398ad462e22
https://gis.ne.gov/portal/apps/webappviewer/index.html?id=2aab04a13817421992dc5398ad462e22
http://dot.nebraska.gov/
http://www.nema.ne.gov/
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TECHNICAL AND DATA RESOURCES 

NATIONAL WEATHER SERVICE  
HTTP:// WWW.WEATHER.GOV/   

United States Army Corps of Engineers ς National 
Levee Database https://levees.sec.usace.army.mil/#/  

NATIONAL WEATHER SERVICE STORMREADY AND 

TSUNAMIREADY  
HTTPS:// WWW.WEATHER.GOV/STORMREADY/COMMUNITIES  

United States Census Bureau 
https://data.census.gov/cedsci/  

NATURAL RESOURCES CONSERVATION SERVICE  
WWW.NE.NRCS.USDA.GOV  

United States Department of Agriculture  
http://www.usda.gov  

NE DHHS ROSTERS OF FACILITIES AND SERVICES 
HTTP:// DHHS.NE.GOV/LICENSURE/PAGES/ROSTERS-OF-FACILITIES-AND-
SERVICES.ASPX  

United States Department of Agriculture ς Risk 
Management Agency  
http://www.rma.usda.gov  

NEBRASKA ASSOCIATION OF RESOURCES DISTRICTS 
HTTP:// WWW.NRDNET.ORG  

United States Department of Transportation ς 
Pipeline and Hazardous Materials Safety 
Administration  
https://www.phmsa.dot.gov/  

NEBRASKA CLIMATE ASSESSMENT RESPONSE COMMITTEE 
HTTP:// CARC.AGR.NE.GOV  

United States Geological Survey  
http://www.usgs.gov/  

NEBRASKA DEPARTMENT OF AGRICULTURE ς LIVESTOCK 

DISEASE 
HTTPS:// NDA.NEBRASKA.GOV/ANIMAL/REPORTING/ INDEX.HTML  

United States National Response Center  
http://www.nrc.uscg.mil/  

NEBRASKA DEPARTMENT OF EDUCATION  
HTTP:// NEP.EDUCATION.NE.GOV/   

USACE National Inventory of Dams 
https://nid.sec.usace.army.mil/ords/f?p=105:1 

NEBRASKA DEPARTMENT OF ENVIRONMENT AND ENERGY  
HTTP:// WWW.DEQ.STATE.NE.US/   

USDA ς Disaster Assistance Programs 
https://www.fsa.usda.gov/programs-and-services/disaster-
assistance-program/index  

NEBRASKA DEPARTMENT OF HEALTH AND HUMAN 

SERVICES  
HTTP:// DHHS.NE.GOV/PAGES/DEFAULT.ASPX  

 

NEBRASKA DEPARTMENT OF NATURAL RESOURCES 
HTTP:// WWW.DNR.NE.GOV  

 

WILDFIRE RISK TO COMMUNITIES:  HTTPS:// WILDFIRERISK.ORG/ 

 

 

  

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/
https://nid.sec.usace.army.mil/ords/f?p=105:1
http://www.deq.state.ne.us/
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://dhhs.ne.gov/Pages/default.aspx
http://www.dnr.ne.gov/
https://wildfirerisk.org/
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SECTION THREE PLANNING AREA PROFILE 
To identify jurisdictional vulnerabilities, it is vitally important to understand the people and built 
environment of the planning area. The following section is meant to provide a description of the 
characteristics of the planning area to create an overall profile. Many characteristics are covered in each 
ƧǳǊƛǎŘƛŎǘƛƻƴΩǎ ŎƻƳƳǳƴƛǘȅ ǇǊƻŦƛƭŜΣ ƛƴŎƭǳŘƛƴƎΥ ŘŜƳƻƎǊŀǇƘƛŎǎΤ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǊƻǳǘŜǎΤ ŀƴŘ ǎǘǊǳŎǘǳǊŀƭ 
inventory. Redundant information will not be covered in this section. Therefore, this section will highlight 
at-risk populations and characteristics of the built environment that add to regional vulnerabilities. 

Planning Area Geographic Summary 

The ULNRD is located in central Nebraska and covers 6,690 square miles and includes all of Grant, Hooker, 
Thomas, Blaine, and Logan Counties and parts of McPherson, Brown, and Cherry Counties. For the 
purposes of this plan update, the planning area covers Blaine, Hooker, Logan, and Thomas Counties and 
the Village of Hyannis, which resides within Grant County. However, Grant County opted to not participate 
in the plan, and McPherson, Brown, and Cherry Counties are covered under other neighboring multi- 
jurisdictional HMPs.  

The majority of the over four million acres of land in the NRD lies within the Nebraska Sandhills region, 
with some small areas in the southeast corner including valleys and dissected plains topography. Dissected 
plains are represented by hilly land with moderate to steep slopes and sharp ridge crests. Valleys are flat-
lying land along major streams and include stream-deposited silt, clay, sand, and gravel materials. There 
are five main rivers in the planning area, which include the North Loup, Middle Loup, South Loup, Calamus, 
and Dismal Rivers, as well as several important tributaries: Goose Creek, Calf Creek, Big Creek, Wild Horse 
Creek, and Rifle Creek. The planning area is comprised of primarily pasture and rangeland, with small 
amounts of cropland, national forest, and water bodies. 

Demographics 

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

Table 11: Estimated Population for the Planning Area 

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

TOTAL 3,616 3,328 3,138 
Source: U.S. Census Bureau4 

Table 12: Estimated Population for the Planning Area by Cohort 

AGE PLANNING AREA STATE OF NEBRASKA 
<5 5.6% 6.8% 

5 ς 19 18.9% 20.7% 
20 ς 64 50.6% 56.8% 

 
4 U.S. Census Bureau. 2000/2010/2017. ñAge and Sex: 2017 American Community Survey (ACS) 5-year estimates.ò https://data.census.gov/cedsci/. 

https://data.census.gov/cedsci/
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AGE PLANNING AREA STATE OF NEBRASKA 
>64 31.5% 21.9% 

Median 42.9 36.6 
Source: U.S. Census Bureau 

The population for the planning area has been declining since the 2000 regional population census. The 
region accounts for approximately 0.6% of the total population for the state in 2020.  
 
In general, at-risk populations may have difficulty with medical issues, poverty, extremes in age, and 
communications due to language barriers. Several outliers may be considered when discussing potentially 
at-risk populations, including: 
 
ω bƻǘ ŀƭƭ ǇŜƻǇƭŜ ǿƘƻ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ άŀǘ-Ǌƛǎƪέ ŀǊŜ ŀǘ-risk; 
ω Outward appearance does not necessarily mark a person as at-risk; 
ω A hazard event will, in many cases, impact at-risk populations in different ways. 
 
The National Response Framework defines at-Ǌƛǎƪ ǇƻǇǳƭŀǘƛƻƴǎ ŀǎ άΧǇƻǇǳƭŀǘƛƻƴǎ ǿƘƻǎŜ ƳŜƳōŜǊǎ Ƴŀȅ 
have additional needs before, during, and after an incident in functional areas, including but not limited 
to: maintaining independence, communication, transportŀǘƛƻƴΣ ǎǳǇŜǊǾƛǎƛƻƴΣ ŀƴŘ ƳŜŘƛŎŀƭ ŎŀǊŜΦέ13 
 
Dependent children under 19 years old are one of the most vulnerable populations to disasters.14 The 
majority of people in this age group do not have access to independent financial resources, transportation, 
or cellular telephones. They also lack practical knowledge necessary to respond appropriately during a 
disaster. Despite this vulnerability, children are generally overlooked in disaster planning because the 
presence of a care-taker is assumed. With over a quarter ƻŦ ǘƘŜ ǇƭŀƴƴƛƴƎ ŀǊŜŀΩǎ ǇƻǇǳƭŀǘƛƻƴ ȅƻǳƴger than 
19, children are a key vulnerable group to address in the planning process. Nearly a quarter of these 
children are under the age of five, further exacerbating their vulnerability. 
 
Schools house a high number of children within the planning area during the daytime hours of weekdays, 
as well as during special events on evenings and weekends. The following table identifies the various 
school districts located within the planning area, and Figure 7 is a map of the school district boundaries. 
This list is comprehensive and does not represent only the school districts participating in this plan. 
 
Table 13: School Inventory 

SCHOOL DISTRICT TOTAL ENROLLMENT (2021-2022) 
Mullen Public Schools 175 
Sandhills Public Schools 90 
Hyannis Area Schools 152 
Thedford Public Schools 130 
Stapleton Public Schools 188 

Source: Nebraska Department of Education5 

 

 
5 Nebraska Department of Education. 2020. ñNebraska Education Profile: District and School Data.ò Accessed August 2020. http://nep.education.ne.gov/  

http://nep.education.ne.gov/
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Figure 7: Regional School Districts 

 

Like minors, seniors (age 65 and greater) are often more significantly impacted by temperature extremes. 
During prolonged heat waves, 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 impacts on any 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 age 55. The study found that on average there are 11,500 injuries and 100 deaths annually related 
to snow removal. Males over the age of 55 are 4.25 times more likely to experience cardiac symptoms 
during snow removal. 

There are currently no hospitals or long-term care facilities in the five county planning area. The one long- 
term care facility located in Mullen recently closed (since 2019) causing a dearth of adequate health 
facilities in the Upper Loup NRD area. Many families now care for medically ill family members either at 
home or in surrounding communities such as Broken Bow.  

In addition to residents being classified as at-risk by age, there are other specific groups within the 
planning area that experience vulnerabilities related to their ability to communicate or their economic 
status. Table 14 provide statistics per county regarding households with English as a second language (ESL) 
and population reported as in poverty within the past 12 months. 
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Table 14: ESL and Poverty At-risk Populations 

COUNTY 
PERCENT THAT SPEAK ENGLISH AS A 

SECOND LANGUAGE 
FAMILIES BELOW POVERTY LEVEL 

Blaine County 1.3% 4.1% 
Grant County 0.2% 17.4% 
Hooker County 1.2% 11.5% 
Logan County 2% 11.0% 
Thomas County 0.9% 11.1% 

Source: U.S. Census Bureau6,7 

Residents below the poverty line may lack resources to prepare for, respond to, or recover from hazard 
events. Residents with limited economic resources will struggle to prioritize the implementation of 
mitigation measures over more immediate needs. Further, residents with limited economic resources are 
more likely to live in older, more vulnerable structures. These structures could be: mobile homes; located 
in the floodplain; located near know hazard sites (i.e. chemical storage areas); or older poorly maintained 
structures. Residents below the poverty line will be more vulnerable to all hazards within the planning 
area. 
 
Residents who speak English as a second language may struggle with a range of issues before, during, and 
after hazard events. General vulnerabilities revolve around what could be an inability to effectively 
communicate with others or an inability to comprehend materials aimed at notification and/or education. 
When presented with a hazardous situation it is important that all community members be able to receive, 
decipher, and act on relevant information. An inability to understand warnings and notifications may 
prevent non-native 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 effectively mitigate 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 financial and 
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 mostly homogenous racial profile of the planning area indicates that racial inequity will not 
ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŀŦŦŜŎǘ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ ƘŀȊŀǊŘǎ. 
 
Table 15: Racial Composition in the Planning Area 

RACE YEAR 
COUNTY 

BLAINE GRANT HOOKER LOGAN THOMAS 

White, Non-
Hispanic 

2010 99.2% 98.4% 98.9% 98.4% 98.1% 
2020 92.1% 94.9% 93.5% 94.4% 94.2% 

Black 
2010 0.2% 0.0% 0.0% 0.1% 0.2% 
2020 0.2% 0.8% 0.6% 0.0% 0.0% 
2010 0.0% 0.2% 0.5% 0.9% 0.2% 

 
6 U.S. Census Bureau. 2022. ñLanguage Spoken at Home: 2020 American Community Survey (ACS) 5-year estimates.ò 

https://factfinder.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t#. 
7 U.S. Census Bureau. 2022. ñSelected Economic Characteristics: 2020 ACS 5-year estimate.ò 

https://factfinder.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t#. 
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RACE YEAR 
COUNTY 

BLAINE GRANT HOOKER LOGAN THOMAS 

American Indian 
and Alaskan 
Native 

2020 0.0% 2.0% 0.7% 0.1% 0.6% 

Asian 
2010 0.0% 0.2% 0.0% 0.1% 0.3% 
2020 0.7% 0.2% 0.1% 0.6% 0.1% 

Native Hawaiian 
& Other Pacific 
Islander  

2010 0.0% 0.0% 0.0% 0.0% 0.0% 

2020 0.0% 
0.0% 0.0% 0.0% 0.0% 

Other Races 
2010 0.0% 0.5% 0.0% 0.1% 0.2% 
2020 1.4% 0.2% 0.1% 0.0% 0.6% 

Two Or More 
Races 

2010 0.6% 0.8% 0.5% 0.3% 1.1% 
2020 5.6% 2.0% 4.9% 4.9% 4.5% 

Source: U.S. Census Bureau8,9 

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

Table 16: Selected Housing Characteristics 

 BLAINE GRANT HOOKER LOGAN THOMAS 
TOTAL HOUSING UNITS 294 396 414 371 370 

Occupied housing units 201 (68.4%) 281 (71.0%) 292 (70.5%) 
307 

(82.7%) 
306 

(82.7%) 
Lacking complete kitchen 
facilities 

0% 0.7% 0% 0% 1.1% 

Housing unit with no vehicles 
available 

0.4% 1.0% 6.6% N/A 1.1% 

Mobile homes 12.5% 15.4% 9.6% 13.6% 3.9% 
Source: U.S. Census Bureau10 

Approximately 11 percent of housing units in the planning area are mobile homes. While unincorporated 
Grant County has the highest rate of mobile homes, many of these are not located within the Village of 
Hyannis who is participating in this HMP. For the purpose of this plan, Grant County has the highest rate 
of mobile homes in its housing stock at 15.4 percent. Mobile homes have a higher risk of sustaining 
damages during high wind events, tornadoes, severe thunderstorms, and severe winter storms. Mobile 
homes that are 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. 
 
Blaine County has the highest percentage of unoccupied housing units. Unoccupied homes may not be 
maintained as well as occupied housing, thus adding to their vulnerability. Furthermore, approximately 
one percent of all housing units in the planning area do not have a vehicle available. Households without 

 
8 U.S. Census Bureau. 2022Φ άwŀŎŜΥ нл20 ACS 5-ȅŜŀǊ ŜǎǘƛƳŀǘŜǎΦέ ƘǘǘǇǎΥκκŦŀŎǘŦƛƴŘŜǊΦŎŜƴǎǳǎΦƎƻǾκŦŀŎŜǎκƴŀǾκƧǎŦκǇŀƎŜǎκǎŜŀǊŎƘǊŜǎǳƭǘǎΦȄƘǘƳƭΚǊŜŦǊŜǎƘҐǘІΦ  
9 U.S. Census Bureau. 2022Φ άwŀŎŜΥ нлмл !/{ р-ȅŜŀǊ ŜǎǘƛƳŀǘŜΦέ ƘǘǘǇǎΥκκŦŀŎǘŦƛƴŘŜǊΦŎŜƴǎǳǎΦƎƻǾκŦŀŎŜǎκƴŀǾκƧǎŦκǇŀƎŜǎκǎŜŀǊŎƘǊŜǎǳƭǘǎΦȄƘǘƳƭΚǊŜŦǊŜǎƘҐǘІΦ 
10 U.S. Census Bureau. 2022Φ άSelected Housing Characteristics: 2020 ACS 5-ȅŜŀǊ ŜǎǘƛƳŀǘŜǎΦέ ƘǘǘǇǎΥκκŦŀŎǘŦƛƴŘŜǊΦŎŜƴǎǳǎΦƎƻǾκŦŀŎŜǎκƴŀǾκƧǎŦκǇŀƎŜǎκǎŜŀǊŎƘǊŜǎǳƭǘǎΦȄƘǘƳƭΚǊŜŦǊŜǎƘҐǘІΦ  
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vehicles may have difficulty evacuating during a hazardous event and a reduced ability to access resources 
in time of need. 
 
The majority of homes within the planning area were built prior to 1970, with 28% of homes built prior to 
1939. Housing age can serve as an indicator of risk, as structures built prior to state building codes being 
developed may be more vulnerable. Residents living in these homes maybe at higher risk to the impacts 
of high winds, tornadoes, severe winter storms, and thunderstorms. 
 
Figure 8: Housing Age in Planning Area 

Source: U.S. Census Bureau 

Communications 
Access to various communication methods is a key component for residents to receive, interpret, and 
share information regarding mitigation activities taking place in their community as well as hazard events 
as they unfold. Two of the primary ways to receive such communications are through local cell coverage 
and internet access. Internet and cellular services have become critical resources to share and receive 
information regarding hazardous events and disseminate important information including storm 
warnings, evacuation orders, or weather updates.  
 
Most homes have access to landline phones (less than two percent of housing units lack access to landline 
telephone service); however, cellular telephones are increasingly a primary form of telephone service. 
However, homes without either landlines or cellphones do represent a population at increased risk to 
disaster impacts. Reverse 911 systems are designed to contact households via landline services and as a 
result, some homes in hazard prone areas may not receive notification of potential impacts in time to take 
protective actions. Emergency managers should continue to promote the registration of cell phone 

Built 2014 or later
4%

Built 2010 to 2013
2%

Built 2000 to 2009
8%

Built 1990 to 1999
9%

Built 1980 to 1989
8%

Built 1970 to 1979
12%

Built 1960 to 1969
9%

Built 1950 to 1959
13%

Built 1940 to 1949
7%

Built 1939 or earlier
28%
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numbers with emergency alert systems and utilize systems which automatically ping cellphones by 
triangulating cell towers. 
 
Table 17: Selected Communications 

 BLAINE GRANT HOOKER LOGAN THOMAS 
No telephone service 
available 

0% 0.7% 0% 2.2% 0% 

No access to 
Broadband/Internet 

8.4% 25.3% 29.4% 19.7% 10.5% 

Source: U.S. Census Bureau11,12 

 

Social Vulnerability Index 
All communities have some vulnerability to natural and human-caused hazard events. Various social 
ŎƻƴŘƛǘƛƻƴǎ ǎǳŎƘ ŀǎ ǇƻǾŜǊǘȅ ǊŀǘŜǎΣ ǾŜƘƛŎƭŜ ŀŎŎŜǎǎΣ ƭŀƴƎǳŀƎŜΣ ƻǊ ƘƻǳǎƛƴƎ ǎǘƻŎƪ ŎƻƴǘǊƛōǳǘŜ ǘƻ ŀ ŎƻƳƳǳƴƛǘȅΩǎ 
overall social vulnerability. The Center for Disease Control (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 table lists the overall Social Vulnerability Index score for 
counties in the planning area.  

!ƴ ŀŘŘƛǘƛƻƴŀƭ ǘƻƻƭ ǳǎŜŘ ǘƻ ƛŘŜƴǘƛŦȅ ǎƻŎƛŀƭ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƛǎ C9a!Ωǎ bŀǘƛƻƴŀƭ wƛǎƪ LƴŘŜȄΦ wƛǎƪ LƴŘŜȄ ǎŎƻǊŜǎ ŀǊŜ 
calculated using an equation that combines scores for Expected Annual Loss due to natural hazards, Social 
Vulnerability and Community Resilience: 

ὉὼὴὩὧὸὩὨ ὃὲὲόὥὰ ὒέίί ὼ ὛέὧὭὥὰ ὠόὰὲὩὶὥὦὭὰὭὸώ

ὅέάάόὲὭὸώ ὙὩίὭὰὭὩὲὧὩ
ὙὭίὯ ὍὲὨὩὼ 

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

Table 18: Social Vulnerability Index Score by County 

COUNTY 
CDC SVI FEMA NRI 

VULNERABILITY 

LEVEL 
EXPECTED 

ANNUAL LOSS 
SOCIAL 

VULNERABILITY 
COMMUNITY 

RESILIENCE 
RISK INDEX 

Blaine Low Risk Very Low Very Low Very Low Very Low 

Grant 
Low-Medium 

Risk 
Very Low Relatively Low Very Low Very Low 

Hooker Low Risk Very Low Very Low Very Low Very Low 

Logan 
Low-Medium 

Risk 
Very Low Very Low Very Low Very Low 

Thomas 
Medium-High 

Risk 
Very Low Very Low Relatively Moderate Very Low 

Source: CDC Social Vulnerability Index, 201813, FEMA National Risk Index, 2020 

 
11 U.S. Census Bureau. 2022Φ άSelected Housing Characteristics: 2020 ACS 5-ȅŜŀǊ ŜǎǘƛƳŀǘŜǎΦέ ƘǘǘǇǎΥκκŦŀŎǘŦƛƴŘŜǊΦŎŜƴǎǳǎΦƎƻǾκŦŀŎŜǎκƴŀǾκƧǎŦκǇŀƎŜǎκǎŜŀǊŎƘǊŜǎǳƭǘǎΦȄƘǘƳƭΚǊŜŦǊŜǎƘҐǘІΦ  
12 U.S. Census Bureau. 2022Φ άFamilies and Household Characteristics: 2020 ACS 5-year estimates. (S2801)έ ƘǘǘǇǎΥκκŦŀŎǘŦƛƴŘŜǊΦŎŜƴǎǳǎΦƎƻǾκŦŀŎŜǎκƴŀǾκƧǎŦκǇŀƎŜǎκǎŜŀǊŎƘǊŜǎǳƭǘǎΦȄƘǘƳƭΚǊŜŦǊŜǎƘҐǘІΦ  
13 /ŜƴǘŜǊ ŦƻǊ 5ƛǎŜŀǎŜ /ƻƴǘǊƻƭ {ƻŎƛŀƭ ±ǳƭƴŜǊŀōƛƭƛǘȅ LƴŘŜȄΦ нлмуΦ ά/5/Ωǎ {ƻŎƛŀƭ ±ǳƭƴŜǊŀōƛƭƛǘȅ LƴŘŜȄ ό{±LύΥ {±L LƴǘŜǊŀŎǘƛǾŜ aŀǇέ https://svi.cdc.gov/map.html   

https://svi.cdc.gov/map.html
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IŀȊŀǊŘ ǎǇŜŎƛŦƛŎ ǾǳƭƴŜǊŀōƛƭƛǘƛŜǎ ŦǊƻƳ C9a!Ωǎ bŀǘƛƻƴŀƭ wƛǎƪ LƴŘŜȄ ŦƻǊ ǘƘŜ five counties in the planning area 
are included in the regional vulnerabilities section of each hazard profile (Section Four). Community 
specific information about social vulnerabilities and rural capabilities is discussed in {ŜŎǘƛƻƴ {ŜǾŜƴΩǎ 
individual jurisdictional profiles.  

State and Federally Owned Properties 

The following table provides an inventory of state or federally owned properties within the planning area 
by county. Note that this list includes Cherry, Brown, and McPherson Counties which have parts of the 
Ŏƻǳƴǘȅ ǿƛǘƘƛƴ ǘƘŜ ¦ǇǇŜǊ [ƻǳǇ bw5Ωǎ ƧǳǊƛǎŘƛŎǘƛƻƴŀƭ ōƻǳƴŘŀǊƛŜǎΦ hƴƭȅ ǇǊƻǇŜǊǘƛŜǎ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ bw5 
boundaries are included here. 

Table 19: State and Federally Owned Properties 

PROPERTY COUNTY 
Avocet Wildlife Management Area Grant County - Hyannis 
Frye Lake WMA Grant County - Hyannis 
Nebraska Department of Roads Highways/roads/right of ways across all of Blaine, 

Grant, Logan, Hooker, Thomas Counties 
Nebraska Game and Parks Grant County 
Nebraska State Forest Thomas County --Thedford and Halsey 
US Forest Service Blaine County ς Brewster; Thomas County --

Thedford and Halsey 
De Fair Lake WMA Grant County 
Cottonwood Steverson WMA Cherry County 
Milburn Dam WMA Blaine County 
Willow Lake B.C. WMA Brown County 
American Game Marsh WMA Brown County 
Yellowthroat WMA Brown County 
South Pine WMA Brown County 

Source: Nebraska Game and Parks14, County Assessors 

Historical Sites 

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

Table 20: Historical Sites 

SITE NAME DATE LISTED NEAREST COMMUNITY IN FLOODPLAIN 
BESSEY NURSURY 5/24/1978 HALSEY, THOMAS COUNTY N 
HOTEL DEFAIR 10/29/1976 HYANNIS, GRANT COUNTY N 
HOOKER COUNTY COURTHOUSE 1/10/1990 MULLEN, HOOKER COUNTY N 
HUMPHREY ARCHEOLOGICAL SITE 1/21/1974 MULLEN, HOOKER COUNTY N 
KELSO SITE 1/21/1974 MULLEN, HOOKER COUNTY N 

Source: National Parks Service15 

 

 

 
14 bŜōǊŀǎƪŀ DŀƳŜ ŀƴŘ tŀǊƪǎΦ нлнлΦ άtǳōƭƛŎ !ŎŎŜǎǎ !¢[!{Φέ ώ²Ŝō aŀǇϐΦ Accessed July 2022. http://outdoornebraska.gov/publicaccessatlas/.  
15 National Park Service. Accessed June 2022Φ άbŀǘƛƻƴŀƭ wŜƎƛǎǘŜǊ ƻŦ IƛǎǘƻǊƛŎ tƭŀŎŜǎ btDŀƭƭŜǊȅ 5ŀǘŀōŀǎŜΦέ ƘǘǘǇǎΥκκƴǇƎŀƭƭŜǊȅΦƴǇǎΦƎƻǾκƴǊƘǇΦ 

http://outdoornebraska.gov/publicaccessatlas/


SECTION THREE: PLANNING AREA PROFILE 

 

44   UPPER LOUP NRD HAZARD MITIGATION PLAN |  2024 

 

 

 

 

 

 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY BLANK 

  



 
 

UPPER LOUP NRD HAZARD MITIGATION PLAN |  2024 45 

SECTION FOUR RISK ASSESSMENT 
The ultimate purpose of this hazard mitigation plan is to minimize the loss of life and property across the 
planning area. The basis for the planning process is the regional and local risk assessment. This section 
contains a description of potential hazards, regional vulnerabilities and exposures, probability of future 
occurrences, and potential impacts 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 throughout this section of the plan. 

Table 21: Term Definitions 

TERM DEFINITION 
Hazard A potential source of injury, death, or damage 

Asset 
People, structures, facilities, and systems that have value to the 
community 

Risk 
The potential for damages, loss, or other impacts created by the 
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 assets 

Historical Occurrence 
The number of hazard events reported during a defined period of 
time 

Extent The strength or magnitude relative to a specific hazard 
Historical Probability Likelihood of a hazard occurring based on historical occurrences 
Future Likelihood The probability of a hazard occurring based on historical occurrences, 

climate change, and future development 
 

  

Requirement §201.6(c)(2): Risk assessment. The plan shall include a risk assessment that provides the factual basis 
for activities proposed in the strategy to reduce losses from identified hazards. Local risk assessments 
must provide sufficient information to enable the jurisdiction to identify and prioritize appropriate 
mitigation actions to reduce losses from identified hazards. 

Requirement §201.6(c)(2)(i): ¢ƘŜ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀϐ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǘȅǇŜ Χ ƻŦ ŀƭƭ ƴŀǘǳǊŀƭ ƘŀȊŀǊŘǎ 
that can affect the jurisdiction.  

Requirement §201.6(c)(2)(i): ¢ƘŜ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀϐ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ Χ ƭƻŎŀǘƛƻƴ ŀƴŘ ŜȄǘŜƴǘ ƻŦ ŀƭƭ 
natural hazards that can affect the jurisdiction. The plan shall include information on previous 
occurrences of hazard events and on the probability of future hazard events.  

Requirement §201.6(c)(2)(ii): ¢ƘŜ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀϐ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ƧǳǊƛǎŘƛŎǘƛƻƴΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ 
the hazards described in paragraph (c)(2)(i) of this section. This description shall include an overall 
summary of each hazard and its impact on the community.  

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

Requirement §201.6(c)(2)(ii)(A): The plan should describe vulnerability in terms of the types and numbers of 
existing and future buildings, infrastructure, and critical facilities located in the identified hazard area.  

Requirement §201.6(c)(2)(iii): For multi-ƧǳǊƛǎŘƛŎǘƛƻƴŀƭ ǇƭŀƴǎΣ ǘƘŜ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ Ƴǳǎǘ ŀǎǎŜǎǎ ŜŀŎƘ ƧǳǊƛǎŘƛŎǘƛƻƴΩǎ 
risks where they vary from the risks facing the entire planning area. 



SECTION FOUR: RISK ASSESSMENT 

46   UPPER LOUP NRD HAZARD MITIGATION PLAN |  2024 

Methodology 

The risk assessment methodology utilized for this appendix 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 appendix will examine the following 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 Eight will discuss jurisdictional-specific assets at risk for relevant hazards. Analysis for 
planning area risk will examine historic impacts and losses and what is possible should the hazard occur 
in the future. Risk analysis will include both qualitative (i.e., description of historic or potential impacts) 
and quantitative data (i.e., assigning values and measurements for potential loss of assets). 

For each of the hazards profiled, the best and most current appropriate data available have been 
considered. Further discussion relative to each hazard is discussed in the hazard profile portion of this 
appendix. Unless ǎǇŜŎƛŦƛŎŀƭƭȅ ǎǘŀǘŜŘ ƻǘƘŜǊǿƛǎŜΣ ŜŀŎƘ ƘŀȊŀǊŘΩǎ ŜȄǘŜƴǘ ǎŎŀƭŜόǎύ ŀǇǇƭȅ ǘƻ ŀƭƭ ƧǳǊƛǎŘƛŎǘƛƻƴǎ 
within the planning area. 

Average Annual Damages and Probability 

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

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

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

¶ Total Years on Record: This 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 used between January 1996 and January 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 data are supplied where appropriate.  

 

An example of the Event Damage Estimate is found below: 

ἋἶἶἽἩἴ ἎἩἵἩἯἭἻ Α
Ὕέὸὥὰ ὈὥάὥὫὩί Ὥὲ Ὀέὰὰὥὶί Α

Ὕέὸὥὰ ὣὩὥὶί ὙὩὧέὶὨὩὨ Π
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Historical Probability  
Historical probability can be calculated based on the total years of record and the total number of years 
in which an event occurred. It is important to note for this formula that the number of total events is not 
used because multiple events may take place in a single year. This would skew the historical probability 
higher than it actually is. An example of the historical probability estimate is found below: 

 

ἒἱἻἼἷἺἱἫἩἴ ἜἺἷἪἩἪἱἴἱἼὁ Ϸ
Ὕέὸὥὰ ὣὩὥὶί ύὭὸὬ ὥὲ ὉὺὩὲὸ ὕὧὧόὶὭὲὫ Π

Ὕέὸὥὰ ὣὩὥὶί έὪ ὙὩὧέὶὨ Π
 ὼ ρππ 

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

Table 22: Probability Rating and Categories 

RATING LIKELIHOOD FREQUENCY OF OCCURRENCE YEARLY INTERVAL 

1 Unlikely 
0%-5% probability to occur based on 

historical record 
25+ years 

2 Possible 
6%-49% probability to occur based on 

historical record 
Every 10-25 years 

3 Likely  
50%-79% probability to occur based on 

historical record 
Every 5-10 years 

4 Highly Likely 
80%-100% probability to occur based on 

historical record 
Every 1-5 years 

5 Unknown No data available for determination   
 

FEMA Standard Economic Values 

!ǎ ǇŀǊǘ ƻŦ C9a!Ωǎ .ŜƴŜŦƛǘ-Cost Analysis Toolkit, standard economic 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 estimate potential future economic impacts from a hazard 
event. Table 23 shows the economic value for traffic delays on roads and bridges, loss of electric services, 
loss of wastewater services, loss of potable water services, and loss of communications/IT services. The 
assumed damages do not consider physical damage to utility equipment and infrastructure but do 
consider the impact on economic activity and impact on residential customers. To learn more about how 
these values were calculated visit https://www.fema.gov/sites/default/files/documents/fema_standard-
economic-values-methodology-report_092022.pdf. 

  

https://www.fema.gov/sites/default/files/documents/fema_standard-economic-values-methodology-report_092022.pdf
https://www.fema.gov/sites/default/files/documents/fema_standard-economic-values-methodology-report_092022.pdf


SECTION FOUR: RISK ASSESSMENT 

48   UPPER LOUP NRD HAZARD MITIGATION PLAN |  2024 

Table 23: FEMA Standard Economic Values 

SERVICE LOST ECONOMIC VALUE 

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

Source: FEMA, 202216 

!ƭǎƻ ƛƴŎƭǳŘŜŘ ƛƴ C9a!Ωǎ .ŜƴŜŦƛǘ-Cost Analysis Toolkit are life safety economic values. Life safety is the 
value of lives saved and injuries prevented resulting from mitigation measures. Table 24 shows the six 
different severity levels, their economic value, and common injuries associated with each level. 

Table 24: FEMA Life Safety Economic Values 

INJURY SEVERITY 

LEVEL 
SELECTED COMMON INJURIES 

ECONOMIC 

VALUE 

Minor 
Superficial abrasion or laceration of skin; digit sprain; first degree 
burn; head trauma with headache or dizziness (no other neurological 
signs).  

$35,000 

Moderate 
Major abrasion or laceration of skin; cerebral concussion 
(unconscious less than 15 minutes); finger or toe crush/amputation; 
closed pelvic fracture with or without dislocation. 

$545,000 

Serious 
Major nerve laceration; multiple rib fracture (but without flail chest); 
abdominal organ contusion; hand, foot, or arm crush/amputation. 

$1,218,000 

Severe 
Spleen rupture; leg crush; chest-wall perforation; cerebral concussion 
with other neurological signs (unconscious less than 24 hours). 

$3,086,000 

Critical 
Spinal cord injury (with cord transection); extensive second- or third- 
degree burns; cerebral concussion with severe neurological signs 
(unconscious more than 24 hours). 

$6,879,000 

Un-Survivable 
Injuries, which although not fatal within the first 30 days after an 
accident, ultimately result in death. 

$11,600,000 

Source: FEMA, 2022 

C9a!Ωǎ ǎǘŀƴŘŀǊŘ ŜŎƻƴƻƳƛŎ ǾŀƭǳŜǎ ŀƴŘ ƭƛŦŜ ǎŀŦŜǘȅ ŜŎƻƴƻƳƛŎ ǾŀƭǳŜǎ ǿƛƭƭ ƴƻǘ ōŜ ǳǎŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ŀǾŜǊŀƎŜ 
annual damages and average damage per event estimates for each hazard profile. Past hazard events do 
not list the total number of people or vehicles 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 during 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. 

  

 
16 C9a!Φ {ŜǇǘŜƳōŜǊ нлннΦ ά.ŜƴŜŦƛǘ-/ƻǎǘ !ƴŀƭȅǎƛǎ {ǳǎǘŀƛƴƳŜƴǘ ŀƴŘ 9ƴƘŀƴŎŜƳŜƴǘέΦ ƘǘǘǇǎΥκκǿǿǿΦŦŜƳŀΦƎƻǾκǎƛǘŜǎκŘŜŦŀǳƭǘκŦƛƭŜǎκŘƻŎǳƳŜƴǘǎκŦŜƳŀψǎǘŀƴŘŀǊŘ-economic-values-methodology-

report_092022.pdf. 
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Hazard Identification 

The identification of relevant hazards for the planning area began with a review of the 2014 State of 
Nebraska Hazard Mitigation Plan. The Regional Planning Team and participating jurisdictions reviewed the 
list of hazards addressed in the state mitigation plan and determined which hazards were appropriate for 
discussion relative to the planning area. The hazards for which a risk assessment was completed are 
included in the following table. 

Table 25: Hazards Addressed in the Plan 

HAZARDS ADDRESSED IN THE 2024 UPPER LOUP NRD HMP 
ANIMAL AND PLANT DISEASE DAM FAILURE DROUGHT 

EARTHQUAKE 
EXTREME TEMPERATURES  

(HEAT AND COLD) 
FLOODING 

HAZARDOUS MATERIALS RELEASE SEVERE THUNDERSTORMS SEVERE WINTER STORMS 
TERRORISM & CIVIL DISOBEDIENCE TORNADOES & HIGH WINDS WILDFIRE 

 
While no hazards were eliminated or added during the 2024 Upper Loup NRD HMP; several changes were 
made for hazards. Changes to hazards included:  

¶ Combined Chemical Fixed Sites & Chemical Transportation into Hazardous Materials Release 

¶ Changed Civil Disorder to Terrorism & Civil Disorder 

¶ Changed Extreme Heat to Extreme Temperatures to include Cold 

¶ Combined Hail with Severe Thunderstorms 

¶ Combined High Winds with Tornadoes 
 

Hazard Assessment Summary Tables 

The following table provides an overview of the data contained in the hazard profiles. Hazards listed in 
this table and throughout the section are in alphabetical order. This table is intended to be a quick 
reference for people using the plan and does not contain source information. Source information and full 
discussion of individual hazards are included later in this section. 

Table 26: Regional Risk Assessment 

HAZARD PREVIOUS OCCURRENCES 
APPROXIMATE ANNUAL 

PROBABILITY 
LIKELY EXTENT 

AGRICULTURAL ANIMAL DISEASE 32 
8/9 = 89%  

Highly Likely 
Avg. 2 animals per event 

 

AGRICULTURAL PLANT DISEASE 0 Unlikely 
Unavailable 

Likely to occur despite lack of 
reported occurrences 

DAM FAILURE 0 Unlikely 
Varies by structure, 

inundation of floodplain 
downstream from dam 

DROUGHT 474/1,539 months 
31% 

Possible 
Mild Drought (D1) 

EARTHQUAKES 4 
4/123 = 3.3% 

Unlikely 
<4.0 magnitude 

EXTREME HEAT Avg. 3 days per year  
84/130 = 65% 

Likely 
>100°F 

EXTREME COLD Avg. 10 days per year  10/28 = 36% <10°F 
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Possible 

FLOODING  
(FLASH AND RIVERINE) 

14 
9/28 = 32% 

Possible 

Inundation of land or roads 
near waterways likely. 

Minimal flooding extent 
anticipated.  

HAZARDOUS MATERIALS ς FIXED 

SITE 
0 Unlikely 

Localized to the facilities and 
adjacent surroundings.  

HAZARDOUS MATERIALS ς 
TRANSPORTATION 

17 
5/52 = 10% 

Possible 

Avg. ~1,125 LGA 
Limited (<0.5 mile) from 

release site 

HIGH WINDS  126 
20/28 = 71% 

Likely 
9 BWF (Avg 47-54mph) 

SEVERE THUNDERSTORMS 

(INCLUDES HAIL, HEAVY RAIN, 
LIGHTNING, AND THUNDERSTORM 

WIND) 

1,072 
28/28 = 100% 
Highly Likely 

Ҕмέ ǊŀƛƴŦŀƭƭ 
Avg 1.19 hail 

Wind 50-87 knts 

SEVERE WINTER STORMS 
(INCLUDES BLIZZARDS, EXTREME 

COLD, ICE STORMS, WINTER 

STORMS) 

296 
28/28 = 100% 
Highly Likely 

0.25-лΦрέ ƛŎŜ 
30°-40° below zero (wind 

chill) 
6-9έ ǎƴƻǿ 

20-30 mph winds 

TERRORISM AND CIVIL DISORDER 0 Unlikely Unavailable 

TORNADOES 26 
17/28 = 61% 

Likely 
Range EF0-EF2 

Avg. EF0 

WILDFIRE 372 
24/24 = 100% 
Highly Likely 

Avg 250 acres 

 

Table 27: Loss Estimation for the Planning Area 

HAZARD COUNT PROPERTY CROP OTHER IMPACTS 

Agricultural 
Disease 

Animal 
Disease 

32 99 animals N/A  

Plant Disease 0 N/A $0  

Dam Failure 0 $0 N/A  

Drought 
474/1,53
9 months 

$5,000,000 $4,728,459  

Earthquakes 4 $0 $0  

Extreme Heat 
Avg. 3 

days per 
year 

$0 $598,315  

Extreme Cold 
Avg. 10 
days per 

year 
$0 $245,944  

Flooding 
Flash Flood 8 $535,000 

$15,286  
Flood 6 $480,000 

Hazardous 
Materials 

Fixed Site 0 $0 
N/A  

Transportation 7 $80,826 

Severe 
Thunderstorms 

Hail 851 $1,822,000 $  

Heavy Rain 3 $0 $  

Lightning 2 $3,000 N/A  

Thunderstorm 
Wind 

216 $536,000 N/A  
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Severe Winter 
Storms 

Blizzards 49 $255,000 

$57,083 

 

Heavy Snow 22 $10,000  

Ice Storms 2 $16,000 
2 fatalities, 1 

injury 

Winter Storms 223 $315,000  

Winter 
Weather 

0 $0  

Tornadoes & 
High Winds 

High Winds 126 $7,000 $259,921  

Tornadoes 26 $104,500 $0  

Terrorism and Civil Disorder 0 $0 N/A  

Wildfire 372 95,672 acres $139,538 

1 fatality 
20 homes 

threatened, 16 
structures 

threatened, 3 
homes 

destroyed, 4 
structures 
destroyed 

Total 1,949 $9,164,326 $10,228,287 

3 fatalities, 1 
injury 

20 homes 
threatened, 16 

structures 
threatened, 3 

homes 
destroyed, 4 
structures 
destroyed 

 

Historical Disaster Declarations 

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

Farm Service Agency Small Business Administration Disasters 
The U.S. Small Business Administration (SBA) was created in 1953 as an independent agency of the federal 
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 assistance for those affected by major natural disasters. The following table 
summarizes the SBA Disasters involving the planning area in the last decade.  

Table 28: SBA Declarations 

DISASTER 

DECLARATION 

NUMBER 

DECLARATION 

YEAR 
DESCRIPTION 

PRIMARY 

COUNTIES 
CONTIGUOUS 

COUNTIES 

NE-00049 8/1/2012 Drought Statewide Statewide 

NE-00021 6/20/2008 
Severe Storms, Tornadoes, 
and Flooding 

Blaine, Logan, 
Thomas 

 

NE-00020 6/20/2008 
Severe Storms, Tornadoes, 
and Flooding 

 Blaine, Logan 

NE-00014 7/24/2007 Severe Storms and Flooding Logan  
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DISASTER 

DECLARATION 

NUMBER 

DECLARATION 

YEAR 
DESCRIPTION 

PRIMARY 

COUNTIES 
CONTIGUOUS 

COUNTIES 

NE-00013 6/6/2007 
Severe Storms, Tornadoes, 
and Flooding 

Thomas  

NE-00011 1/7/2007 Severe Winter Storms Blaine, Logan  

NE-00007 7/13/2006 
High Temperatures, High 
Winds, Excessive Heat, and 
Ongoing Drought 

Blaine, Hooker, 
Logan, Thomas 

 

NE-00006 7/13/2006 
High Temperatures, High 
Winds, Excessive Heat, and 
Ongoing Drought 

 Blaine 

Source: Small Business Administration, 2001-202217 

At the time of this plan development historical state disasters for Nebraska were not available. At attempt 
was made to request such disaster data from the state but at this time, there is no database which records 
past Nebraska disasters which can be included for reference. Future plan updates should explore if such 
a database has been created for inclusion into HMP planning efforts.  

Presidential Disaster Declarations 
Presidential disaster declarations are available via FEMA from 1953 to 2019. Declarations prior to 1962 are 
not designated by county on the FEMA website and are not included below. The following table describes 
presidential disaster declarations within the planning area for the period of record. Note that while data 
is available from 1953 onward, the planning area has only received 15 presidential disaster declarations 
since 2001. 

Table 29: Presidential Disaster Declarations 
DISASTER 

DECLARATION 

NUMBER 

DECLARATION 

DATE 
TITLE AFFECTED COUNTIES TOTAL PUBLIC ASSISTANCE 

1373 5/16/2001 
Severe Winter 

Storms, Flooding, and 
Tornadoes 

Hooker, Thomas, 
Logan, Blaine 

$2,982,075.51 

1517 5/25/2004 
Severe Storms, 
Tornadoes, and 

Flooding 
Blaine $13,351,657.77 

3245 9/13/2005 
Hurricane Katrina 

Evacuees 

Grant, Logan, 
Blaine, Thomas, 

Hooker 
$393,813.27 

1627 1/26/2006 Severe Winter Storms Logan $5,444,137.27 
1674 1/7/2007 Severe Winter Storms Blaine, Logan $124,357,843.32 

1706 6/6/2007 
Severe Storms, 
Flooding, and 

Tornadoes 
Thomas, Blaine $6,109,252.52 

1714 7/24/2007 
Severe Storms and 

Flooding 
Logan $2,306,258.82 

1770 6/20/2008 
Severe Storms, 
Tornadoes, and 

Flooding 

Blaine, Logan, 
Thomas 

$36,258,650.19 

 
17 Small Business Administration. 2001-нлмуΦ ά{.! 5ƛǎŀǎǘŜǊ [ƻŀƴ 5ŀǘŀΦέ !ŎŎŜǎǎŜŘ 5ŜŎŜƳōŜǊ нлмфΦ ƘǘǘǇǎΥκκǿǿǿΦǎōŀΦƎƻǾκƭƻŀƴǎ-grants/see-what-sba-offers/sba-loan-programs/disaster-

loans/disaster-loan-data. 
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DISASTER 

DECLARATION 

NUMBER 

DECLARATION 

DATE 
TITLE AFFECTED COUNTIES TOTAL PUBLIC ASSISTANCE 

1924 7/15/2010 
Severe Storms and 

Flooding 
Logan, Hooker, 
Thomas, Blaine 

$49,926,354.50 

2900 4/22/2011 Thedford Fire Thomas N/A 

4014 8/12/2011 

Severe Storms, 
Tornadoes, Straight 

Line Winds, and 
Flooding 

Logan $3,362,468.45 

4321 6/26/2017 
Severe Winter Storms 

and Straight-Line 
Winds 

Blaine $2,653,954.12 

4375 6/29/2018 
Severe Winter Storms 

and Straight-Line 
Winds 

Logan, Blaine $83,371.64 

4387 8/27/2018 
Severe Winter 

Storms, Straight Line 
Winds, and Flooding 

Thomas, Logan $252,445.02 

4420 3/21/2019 
Severe Winter 

Storms, Straight Line 
Winds, and Flooding 

Blaine, Logan $1,872,997.37 

4521 4/4/2020 
Nebraska COVID-19 

Pandemic 

Blaine, Grant, 
Hooker, Logan, 

Thomas 
$281,829,946.43 

4616 9/6/2021 
Nebraska Severe 

Storms and Straight-
Line Winds 

Grant $28,136,444.65 

4662 7/27/2022 
Nebraska Severe 

Storms and Straight-
Line Winds 

Logan $10,051,999.97 

Source: FEMA, 1953-202318 

Climate Adaptation 

Long-term climate trends have shifted throughout the 21st century and have 
created significant changes in precipitation and temperature which have altered 
the severity and subsequent impacts from severe weather events. Changes in 
the regional climate is a growing concern impacting communities, Indian tribes, 
residents, local economies, and infrastructure throughout the planning area. 
Discussions on temperature, precipitation, and climate impacts are included 
below. 

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

 
18 Federal Emergency Management Agency. 2022Φ ά5ƛǎŀǎǘŜǊ 5ŜŎƭŀǊŀǘƛƻƴǎΦέ !ŎŎŜǎǎŜŘ October 2023. https://www.fema.gov/openfema-dataset-disaster-

declarationssummaries-v1 . 

Figure 9: Great Plains 
Region 

 

https://www.fema.gov/openfema-dataset-disaster-declarationssummaries-v1
https://www.fema.gov/openfema-dataset-disaster-declarationssummaries-v1
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The Fourth National Climate Assessment has provided an overview of potential impacts within the 
planning area.19 

¶ Water: Water is the lifeblood of the Northern Great Plains, and effective water management is 
ŎǊƛǘƛŎŀƭ ǘƻ ǘƘŜ ǊŜƎƛƻƴΩǎ ǇŜƻǇƭŜΣ ŎǊƻǇǎ ŀƴŘ ƭƛǾŜǎǘƻŎƪΣ ŜŎƻǎȅǎǘŜƳǎΣ ŀƴŘ ŜƴŜǊƎȅ industry. Even small 
changes in annual precipitation can have large effects downstream; when coupled with the 
variability from extreme events, these changes make managing these resources a challenge. 
Future changes in precipitation patterns, warmer temperatures, and the potential for more 
extreme rainfall events are very likely to exacerbate these challenges. 

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

¶ Recreation and Tourism: Ecosystems across the Northern Great Plains provide recreational 
opportunities and other valuable goods and services that are at risk in a changing climate. Rising 
temperatures have already resulted in shorter snow seasons, lower summer stream flows, and 
higher stream temperatures. These changes have important consequences for local economies 
that depend on winter or river-based recreational activities. Climate-induced land-use changes in 
agriculture can have cascading effects on closely entwined natural ecosystems, such as wetlands, 
and the diverse species and recreational amenities they support. 

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

 

bŜōǊŀǎƪŀΩǎ Changing Climate 
The United States is experiencing significant changes in temperature, precipitation, and severe weather 
events resulting from climate change. Long term climate trends will lead to an increase in the frequency 
and intensity of hazardous events, which will cause several significant economic, social, and 
environmental impacts on Nebraskans. 

Changes in Temperature 

{ƛƴŎŜ муфрΣ bŜōǊŀǎƪŀΩǎ ƻǾŜǊŀƭƭ ŀǾŜǊŀƎŜ ǘŜƳǇŜǊŀǘǳǊŜ Ƙŀǎ ƛƴŎǊŜŀǎŜŘ ōȅ ŀōƻǳǘ мΦрϲCΦ Climate modeling 
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 2-4°F. In addition, there is greater warming for nighttime lows than for daytime highs. 
Since 1985, the length of the frost season has increased by an average of more than one week across 
Nebraska, with the length likely to continue to increase in the future. Projected temperature changes 
range from 2-11°F by 2100 depending on emissions projects (Figure 11).20 

 
19 ¦Φ{Φ Dƭƻōŀƭ /ƘŀƴƎŜ wŜǎŜŀǊŎƘ tǊƻƎǊŀƳΦ нлмуΦ άCƻǳǊǘƘ bŀǘƛƻƴŀƭ /ƭƛƳŀǘŜ !ǎǎŜǎǎƳŜƴǘέΦ https://nca2018.globalchange.gov/. 
20 b/9LΦ нлннΦ ά{ǘŀǘŜ /ƭƛƳŀǘŜ {ǳƳƳŀǊƛŜǎ ς bŜōǊŀǎƪŀέΦ https://statesummaries.ncics.org/chapter/ne/#:~:text=The%20state%20is%20located%20far,(1895%E2%80%932020)%20averag. 

https://nca2018.globalchange.gov/
https://statesummaries.ncics.org/chapter/ne/#:~:text=The%20state%20is%20located%20far,(1895%E2%80%932020)%20averag
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Figure 10: Average Temperature (1895-2021) 

 
Source: NOAA, 202121 

Figure 11: Observed and Projected Temperature Change - Nebraska 

 
Source: NCEI 

 
21 bh!!Φ нлнмΦ ά/ƭƛƳŀǘŜ ŀǘ ŀ DƭŀƴŎŜΥ {ǘŀǘŜǿƛŘŜ ¢ƛƳŜ {ŜǊƛŜǎΦέΦ !ŎŎŜǎǎŜŘ aŀǊŎƘ нлннΦ https://www.ncdc.noaa.gov/cag/statewide/time-series/25/tavg/12/12/1895-

2020?base_prd=true&begbaseyear=1901&endbaseyear=2000&trend=true&trend_base=100&begtrendyear=1895&endtrendyear=2021. 

https://www.ncdc.noaa.gov/cag/statewide/time-series/25/tavg/12/12/1895-2020?base_prd=true&begbaseyear=1901&endbaseyear=2000&trend=true&trend_base=100&begtrendyear=1895&endtrendyear=2020
https://www.ncdc.noaa.gov/cag/statewide/time-series/25/tavg/12/12/1895-2020?base_prd=true&begbaseyear=1901&endbaseyear=2000&trend=true&trend_base=100&begtrendyear=1895&endtrendyear=2020
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Additionally, the length of the frost-free season (i.e., growing season) has been increasing nationally since 

the 1980s. While a longer growing season may provide some benefit for heavily agricultural areas, 

concurrent changes in temperature, water availability, and pest pressures may cause additional impacts. 

For instance, longer growing seasons coinciding with periods of drought and extreme heat can indicate 

lower production from increased plant mortality and increased risk to wildfire ignition probability and fuel 

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

season.22  

Figure 12: Observed U.S. Temperature Change 

 

Source: National Climate Assessment, 201423 

Changes in Precipitation 

Changing extremes in precipitation are anticipated in the coming decades, with more significant rain and 

snowfall events and more intense drought periods. Seasonal variations will be heightened, with more 

frequent and more significant rainfall expected in the spring and winter and hotter, drier periods in the 

 
22 ¦Φ{Φ Dƭƻōŀƭ /ƘŀƴƎŜ wŜǎŜŀǊŎƘ tǊƻƎǊŀƳΦ άнлмп bŀǘƛƻƴŀƭ /ƭƛƳŀǘŜ !ǎǎŜǎǎƳŜƴǘΥ CǊƻǎǘ-ŦǊŜŜ {ŜŀǎƻƴΦέ !ŎŎŜǎǎŜŘ нлнлΦ https://nca2014.globalchange.gov/report/our-changing-climate/frost-free-

season#tab2-images 
23 ¦Φ{Φ Dƭƻōŀƭ /ƘŀƴƎŜ wŜǎŜŀǊŎƘ tǊƻƎǊŀƳΦ άнлмп bŀǘƛƻƴŀƭ /ƭƛƳŀǘŜ !ǎǎŜǎǎƳŜƴǘΦέ !ŎŎŜǎǎŜŘ нлнлΦ https://nca2014.globalchange.gov/ 

https://nca2014.globalchange.gov/report/our-changing-climate/frost-free-season#tab2-images
https://nca2014.globalchange.gov/report/our-changing-climate/frost-free-season#tab2-images
https://nca2014.globalchange.gov/
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summer. Since 1895, yearly annual precipitation for Nebraska has increased slightly. With a changing 

climate, winter and spring precipitation is projected to increase across Nebraska. According to climate 

projections, winter and spring will likely become 20 percent wetter, with summers becoming 10 percent 

drier. 

Climate modeling may show only moderate precipitation and streamflow changes; however, most of the 

Northern Great Plains region is already at risk to large annual and seasonable variability as seen by 

flooding and drought events occurring in concurrent years. There will likely be more days with a heavy 

precipitation event (rainfall of greater than one inch per day) across the region and subsequent impacts 

to riverine flooding events or overwhelmed local stormwater management systems. Groundwater and 

reservoir water sources are increasingly important to communities and residents in the planning area to 

meet water needs during periods of shortage. Precipitation varies significantly across the state and moves 

in a longitudinal gradient. The east receives twice as much precipitation (35 inches annually) as the 

Nebraska Panhandle (15 inches) on average.24 The planning area is located on the northeastern side of 

the state with a lower overall precipitation total than the southeastern portion. Winter precipitation is 

ǇǊƻƧŜŎǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ƛƴ ƛƴǘŜƴǎƛǘȅ ŀƴŘ Ƴŀȅ ōŜƴŜŦƛǘ bŜōǊŀǎƪŀΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ŜŎƻƴƻƳȅ ōȅ ƛƳǇǊƻǾƛƴƎ ǎƻƛƭ 

moisture but could potentially delay crop planting in the summer. Increased spring precipitation may lead 

to heightened runoff and flooding, reducing water quality and eroding soils.25 

Figure 13: Nebraska Average Precipitation (1895-2021) 

 
Source: NOAA, 202226 

  

 
24 bƻǊǘƘ /ŜƴǘǊŀƭ /ƭƛƳŀǘŜ /ƻƭƭŀōƻǊŀǘƛǾŜΦ WŀƴǳŀǊȅ нлнлΦ άb/о bŜōǊŀǎƪŀ /ƭƛƳŀǘŜ {ǳƳƳŀǊȅΦέ !ŎŎŜǎǎŜŘ December 2022. https://northcentralclimate.org/files/2020/01/nc3-Nebraska-Climate-

Summary-FINAL_2.12.pdf?x24082  
25 bh!! b/9LΦ нлмтΦ άbŜōǊŀǎƪŀ {ǘŀǘŜ /ƭƛƳŀǘŜ {ǳƳƳŀǊȅΦέ !ŎŎŜǎǎŜŘ нлнмΦ ƘǘǘǇǎΥκκǎǘŀǘŜǎǳƳƳŀǊƛŜǎΦƴŎƛŎǎΦƻǊƎκŎƘŀǇǘŜǊκƴŜκ 
26 NOAA. 2021Φ ά/ƭƛƳŀǘŜ ŀǘ ŀ DƭŀƴŎŜΥ {ǘŀǘŜǿƛŘŜ ¢ƛƳŜ {ŜǊƛŜǎΦέΦ !ŎŎŜǎǎŜŘ December 2022. https://www.ncdc.noaa.gov/cag/statewide/time-series/25/pcp/12/12/1895-

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

https://northcentralclimate.org/files/2020/01/nc3-Nebraska-Climate-Summary-FINAL_2.12.pdf?x24082
https://northcentralclimate.org/files/2020/01/nc3-Nebraska-Climate-Summary-FINAL_2.12.pdf?x24082
https://www.ncdc.noaa.gov/cag/statewide/time-series/25/pcp/12/12/1895-2020?base_prd=true&begbaseyear=1901&endbaseyear=2000&trend=true&trend_base=100&begtrendyear=1895&endtrendyear=2020
https://www.ncdc.noaa.gov/cag/statewide/time-series/25/pcp/12/12/1895-2020?base_prd=true&begbaseyear=1901&endbaseyear=2000&trend=true&trend_base=100&begtrendyear=1895&endtrendyear=2020
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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 communities, environments, and residents because of climate 

change include:  

¶ Developing and maintaining sustainable agricultural systems 

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

¶ Conserving vibrant and diverse ecological systems 

¶ 9ƴƘŀƴŎƛƴƎ ǘƘŜ ǊŜǎƛƭƛŜƴŎŜ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ǇŜƻǇƭŜ ǘƻ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ŎƭƛƳŀǘƛŎ ŜȄǘǊŜƳŜǎ 

 

Certain groups of people may face greater difficulty when dealing with the impacts of a changing climate. 

Older adults, immigrant communities, and those living in poverty are particularly susceptible. Additionally, 

specific industries and professions tied to weather and climate, like outdoor tourism, commerce, and 

agriculture, are especially vulnerable.27 

As seen in the figure below, Nebraska is experiencing an increase in the number of billion-dollar natural 

disasters.  

Figure 14: Nebraska Billion Dollar Disasters (1980-2022) 

 
Source: NOAA, 202128 

Agriculture 
The agricultural sector will experience an increase in droughts, an increase in grass and wildfire events, 

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

 
27 ¦Φ{Φ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΦ ά/ƭƛƳŀǘŜ LƳǇŀŎǘǎ ƻƴ {ƻŎƛŜǘȅΦέ !ŎŎŜǎǎŜŘ !ǇǊƛƭ нлнмΦ 
https://19january2017snapshot.epa.gov/climate-impacts/climate-impacts-society_.html 

28 NOAA National Centers for Environmental Information. October 2022Φ άNebraska Billion-5ƻƭƭŀǊ ²ŜŀǘƘŜǊ ŀƴŘ /ƭƛƳŀǘŜ 5ƛǎŀǎǘŜǊǎέΦ https://www.ncei.noaa.gov/access/billions/time-series/NE. 
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and changes in the timing and magnitude of rainfall. As described in the Plant Hardiness Zone maps (Figure 

15) available for the United States, these changes have shifted the annual growing season and expected 

agricultural production conditions. Nebraska is vulnerable to changes in growing season duration and 

growing season conditions as a heavily agriculturally dependent state. These added stressors on 

agriculture could have devastating economic effects if new agricultural and livestock management 

practices are not adopted.  

Figure 15: Plant Hardiness Zone Change ς 2012 to 2023 
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Source: USDA, 202329 

Air Quality 
Rising temperatures will also impact air quality. Harmful air pollutants and allergens increase as 

temperatures increase. More extended periods of warmth contribute to longer pollen seasons that allow 

plant spores to travel farther and increase exposure to allergens. More prolonged exposure to allergens 

can increase the risk and severity of asthma attacks and worsen existing allergies in individuals.30 An 

increase in air pollutants can occur from the growing number of grass and wildfires. The public can be 

exposed to harmful particulate matter from smoke and ash that can cause various health issues. 

Depending on the length of exposure, age, and individual susceptibility, effects from wildfire smoke can 

range from eye and respiratory irritation to severe disorders like bronchitis, asthma, and aggravation of 

pre-existing respiratory and cardiovascular diseases. 31 

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

quality throughout the state. As average temperatures increase, water temperatures also rise and put 

water bodies at risk for eutrophication and excess algal growth that reduce water quality. Extreme 

weather events and shifting precipitation can lead to fluctuating river flows, erosion, sediment 

 
29 United States Department of Agriculture. 2023Φ ά2023 USDA Plant Hardiness Zone MapΦέ https://planthardiness.ars.usda.gov/.  
30 Asthma and Allergy Foundation ƻŦ !ƳŜǊƛŎŀΦ нлмлΦ ά9ȄǘǊŜƳŜ !ƭƭŜǊƎƛŜǎ ŀƴŘ /ƭƛƳŀǘŜ /ƘŀƴƎŜΦέ !ŎŎŜǎǎŜŘ нлнмΦ ƘǘǘǇǎΥκκǿǿǿΦŀŀŦŀΦƻǊƎκŜȄǘǊŜƳŜ-allergies-and-climate-change/ 
31 !ƛǊbƻǿΦ нлмфΦ ά²ƛƭŘŦƛǊŜ {ƳƻƪŜΥ ! DǳƛŘŜ ŦƻǊ IŜŀƭǘƘŎŀǊŜ tǊƻŦŜǎǎƛƻƴŀƭǎΦέ !ŎŎŜǎǎŜŘ нлнмΦ ƘǘǘǇǎΥκκǿǿǿΦŀƛǊƴƻǿΦƎƻǾκǎƛǘŜǎκŘŜŦŀǳƭǘκŦƛƭes/2020-10/wildfire-smoke-guide-revised-2019-chapters-1-

3_0.pdf 
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accumulation, and morphological changes to water bodies and surrounding landscapes. In agricultural 

landscapes, major storm events can cause sediment and nutrients such as phosphorous and nitrogen to 

runoff into nearby water sources. Runoff can contribute 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 be harmful to animal and 

human health. CyanoHABs can cause economic damage such as decreasing property values, reducing 

recreational revenue, and increasing the costs for treating drinking water.32  

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 health by contaminating 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 ecology of water 

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 outages. Severe weather events also stress energy production, infrastructure 

transmission, and transportation. Roads, pipelines, and rail lines are all at risk of damages from flooding, 

extreme heat, erosion, or added stress from increased residential demands.33 Critical facilities and 

vulnerable populations that are not prepared to handle periods of power outages, particularly during heat 

waves, will be at risk.  

Future Adaptation and Mitigation  
The planning area will have to adapt to a changing climate and its impacts or experience an increase in 

economic loss, property damage, agricultural damage, and loss of life. The magnitude of expected changes 

will exceed those experienced in the last century. Past 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. However, each iteration and update of this HMP or other planning efforts should 

ŎƻƴǎƛŘŜǊ ƛƴŎƭǳŘƛƴƎ ŀŘŀǇǘŀǘƛƻƴ ŀǎ ŀ ŎƻǊŜ ǎǘǊŀǘŜƎȅ ǘƻ ōŜ ōŜǘǘŜǊ ƛƴŦƻǊƳŜŘ ōȅ άŦǳǘǳǊŜέ ǇǊƻƧŜŎǘƛƻƴǎ ƻƴ ǘƘŜ 

frequency, intensity, and distribution of hazards. Communities that are already the most vulnerable to 

weather and climate extremes will be stressed even further by more frequent extreme events occurring 

within an already highly variable climate system. Jurisdictions in the planning area should consider past 

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

processes.  

 
32 ¦{D{Φ άbǳǘǊƛŜƴǘǎ ŀƴŘ 9ǳǘǊƻǇƘƛŎŀǘƛƻƴέΦ !ŎŎŜǎǎŜŘ CŜōǊǳŀǊȅ нлнмΦ https://www.usgs.gov/mission-areas/water-resources/science/nutrients-and-eutrophication?qt-

science_center_objects=0#qt-science_center_objects 
33 USGCRP, 2018: Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment, Volume II: Report-in-Brief [Reidmiller, D.R., C.W. Avery, D.R. Easterling, K.E. Kunkel, 

K.L.M. Lewis, T.K. Maycock, and B.C. Stewart (eds.)]. U.S. Global Change Research Program, Washington, DC, USA, 186 pp.  

https://www.usgs.gov/mission-areas/water-resources/science/nutrients-and-eutrophication?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/mission-areas/water-resources/science/nutrients-and-eutrophication?qt-science_center_objects=0#qt-science_center_objects
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Hazard Profiles 
Information from participating jurisdictions was collected and reviewed alongside hazard occurrence, 
magnitude, and event narratives as provided by local, state, and federal databases. Based on this 
information, profiled hazards were determined to 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 concern or events which have deviated from the norm are discussed in 
greater detail in each respective community profile (see Section Seven of this plan). Jurisdictional local 
planning teams selected hazards from the regional hazard list as the prioritized hazards for the jurisdiction 
ōŀǎŜŘ ƻƴ ƘƛǎǘƻǊƛŎŀƭ ƘŀȊŀǊŘ ƻŎŎǳǊǊŜƴŎŜǎΣ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘǎΣ ŀƴŘ ǘƘŜ ƧǳǊƛǎŘƛŎǘƛƻƴǎΩ ŎŀǇŀōƛƭƛǘƛŜǎΦ IƻǿŜǾŜǊΣ ƛǘ 
is important to note that while a jurisdiction may not have selected a specific hazard to be profiled, hazard 
events can impact any jurisdiction at any time and their selection is not a full indication of risk. The 
following table identifies the top hazards of concern for participating jurisdictions. 

As identified by the participating jurisdictions, the overall top hazards of concern in the planning area from 
greatest concern to least concern are:  

¶ Severe Thunderstorms 

¶ Severe Winter Storms 

¶ Tornadoes and High Winds 

¶ Wildfire 

¶ Drought 

¶ Hazardous Materials 

¶ Extreme Temperatures 
 

Hazards not identified as top concern: 

¶ Agricultural Plant and Animal Disease 

¶ Terrorism and Civil Disorder 

¶ Dam Failure 

¶ Earthquakes 

¶ Flooding 
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Table 30: Top Hazards of Concern by Jurisdiction 
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Upper Loup NRD   X  X   X X  X  
Blaine County   X        X X 
Brewster        X   X  
Dunning        X X    
Grant County - - - - - - - - - - - - 
Hyannis        X X   X 
Hooker County   X     X X  X X 
Mullen     X   X X  X  
Logan County        X X   X 
Gandy        X X    
Stapleton        X   X  
Thomas County   X      X  X X 
Halsey        X X   X 
Thedford        X X    
Mullen Public Schools        X X  X  
Sandhills Public School       X X X  X X 
Thedford Public Schools        X X  X X 
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AGRICULTURAL PLANT AND ANIMAL DISEASE 
Agriculture Disease is 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 
ǳǇ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ǇƻǊǘƛƻƴ ƻŦ bŜōǊŀǎƪŀΩǎ ŀƴŘ ǘƘŜ ǇƭŀƴƴƛƴƎ ŀǊŜŀΩǎ ŜŎƻƴƻƳȅΦ 

The economy of the state of Nebraska is heavily vested in both livestock and crop sales. According to the 
Nebraska Department of Agriculture (NDA) in 2012, the market value of agricultural products sold was 
estimated at more than $23 billion; this total is split between crops (estimated $11.37 billion) and livestock 
(estimated $11.69 billion). For the planning area, the market value of sold agricultural products exceeded 
$145 million. The tables below show the population of livestock within the planning area. This count does 
not include wild populations that are also at risk from animal diseases.  

Table 31: Livestock Inventory 

COUNTY 
MARKET VALUE OF 2017 

LIVESTOCK SALES 
CATTLE AND 

CALVES 
HOGS AND 

PIGS 
SHEEP AND 

LAMBS 
POULTRY EGG 

LAYERS  
Nebraska $12,672,422,000 6,759,945 3,584,756 63,043 7,353,761 

Blaine $29,925,000 43,246 - 146 73 

Grant (D) 35,721 - - 141 

Hooker (D) 23,282 (D) (D) (D) 
Logan $18,436,000 27,209 - (D) 139 

Thomas $22,369,000  27,981 (D) - (D) 
Total $70,730,000 157,439 0 146 353 

Source: U.S. Census of Agriculture, 2017; (D) ς data not available 

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

Table 32: Land and Value of Farms in the Planning Area 

COUNTY NUMBER OF FARMS LAND IN FARMS (ACRES) MARKET VALUE OF 2017 CROP SALES 
Nebraska 46,332 44,986,821 $9,311,007,000 

Blaine 101 366,649 $2,130,000 
Grant 64 495,096 (D) 
Hooker 97 427,028 (D) 
Logan 117 298,017 $10,178,000 
Thomas 90 388,140 $2,027,000  

Total 469 1,974,930 $14,335,000 
Source: U.S. Census of Agriculture, 2017 

Table 33: Crop Values 

COUNTY 
CORN SOYBEANS WHEAT 

ACRES 

HARVESTED 
VALUE 

ACRES 

HARVESTED 
VALUE 

ACRES 

HARVESTED 
VALUE 

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

ACRES 

HARVESTED 
VALUE 

ACRES 

HARVESTED 
VALUE 

ACRES 

HARVESTED 
VALUE 

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

Location 
Given the agricultural presence in the planning area, animal and plant disease have the potential to occur 

across the planning area. If a major outbreak were to occur, the economy in the entire planning area 

would be affected, including urban areas. 

The main landuses where animal and plant disease will be observed include: agricultural lands; range or 

pasture lands; and forests. It is possible that animal or plant disease will occur in domestic animals or 

crops in urban areas. 

Historical Occurrences  

Animal Disease 

The NDA provides reports on diseases occurring in the planning area. There were 32 instances of animal 
diseases reported between January 2014 and March 2023 by the NDA. These outbreaks affected 99 
animals. 

Table 34: Livestock Diseases Reported in the Planning Area 

YEAR COUNTY DISEASE 
POPULATION 

IMPACTED 

2014 

Grant Blue Tongue 1 

Grant Paratuberculosis 1 

Logan 
Enzootic Bovine 

Leukosis 
1 

2015 

Blaine Paratuberculosis 1 

Grant Blue Tongue 1 

Grant Bovine Viral Diarrhea 1 

Grant Paratuberculosis 1 

Logan 
Enzootic Bovine 

Leukosis 
1 

Logan Vesicular Stomatitis 1 

2016 

Grant Paratuberculosis 3 

Grant Leptospirosis 1 

Hooker Blue Tongue 1 

Hooker Paratuberculosis 1 

Logan 
Enzootic Bovine 

Leukosis 
1 

2017 
Grant Paratuberculosis 5 

Logan 
Enzootic Bovine 

Leukosis 
1 

2018 

Grant Paratuberculosis 5 

Grant Leptospirosis 1 

Thomas Paratuberculosis 40 

Thomas Leptospirosis 1 

2019 

Grant Leptospirosis 1 

Grant Paratuberculosis 2 

Hooker Anaplasmosis 2 

Hooker Blue Tongue 15 

Hooker Bovine Viral Diarrhea 4 
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YEAR COUNTY DISEASE 
POPULATION 

IMPACTED 

2020 

Blaine Blue Tongue 1 

Blaine 
Porcine Reproductive 

and Respiratory 
Syndrome 

4 

Grant Paratuberculosis 1 

Hooker Paratuberculosis 1 

2022 
Grant Leptospirosis 1 

Logan Paratuberculosis 1 

2023 Hooker 
Enzootic Bovine 

Leukosis 
1 

Source: U.S. Census of Agriculture, 2014-March 202334 

Avian Influenza is a viral disease that affects chickens, turkeys, pheasants, quail, waterfowl, swans, 
peafowl, and guinea fowl. The virus is highly transferable between birds and can cause decreased egg 
production, respiratory issues, and death within the bird population. Avian Influenza was first detected in 
Nebraska in a non-commercial backyard flock in March 2022. As of September 2023 there is no Avian 
Influenza outbreak in the planning area.35  

Figure 16: Avian Flu in Nebraska 

 

Source: Nebraska Department of Agriculture, 2023 

Plant Disease 

A variety of diseases can impact crops and often vary from year to year. The NDA and the USDA provide 

information on some of the most common plant diseases, which are listed below.  

 
34 Nebraska Department of Agriculture. 2022Φ ά[ƛǾŜǎǘƻŎƪ 5ƛǎŜŀǎŜ wŜǇƻǊǘƛƴƎΦέ http://www.nda.nebraska.gov/animal/reporting/index.html. 
35 bŜōǊŀǎƪŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΦ hŎǘƻōŜǊ нлΣ нлннΦ ά!Ǿƛŀƴ LƴŦƭǳŜƴȊŀέΦ !ŎŎŜǎǎŜŘ hŎǘƻōŜǊ нуΣ нлннΦ https://nda.nebraska.gov/animal/avian/index.html . 

http://www.nda.nebraska.gov/animal/reporting/index.html
https://nda.nebraska.gov/animal/avian/index.html


 SECTION FOUR: RISK ASSESSMENT 

UPPER LOUP NRD HAZARD MITIGATION PLAN |  2024 67 

Table 35: Common Crop Diseases by Crop Type 

CROP DISEASE 

Corn 

Anthracnose Southern Rust 

Bacterial Stalk Rot {ǘŜǿŀǊǘΩǎ ²ƛƭǘ 

Common Rust Common Smut 

Fusarium Stalk Rot DǊƻǎǎΩǎ ²ƛƭǘ 

Fusarium Root Rot Head Smut 

Gray Leaf Spot Physoderma 

Maize Chlorotic Mottle Virus  

Soybeans 

Anthracnose Pot and Stem Blight 

Bacterial Blight Purple Seed Stain 

Bean Pod Mottle Rhizoctonia Root Rot 

Brown Spot Sclerotinia Stem Rot 

Brown Stem Rot Soybean Mosaic Virus 

Charcoal Rot Soybean Rust 

Frogeye Leaf Spot Stem Canker 

Phytophthora Root and Stem Rot Sudden Death Syndrome 

Wheat 

Barley Yellow Dwarf Leaf Rust 

Black Chaff Tan Spot 

Crown and Root Rot Wheat soy-borne Mosaic 

Fusarium Head Plight Wheat Streak Mosaic 

Sorghum 
Ergot Zonate Leaf Spot 

Sooty Stripe  

Trees 

Burr Oak Blight Dutch Elm Disease 

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:  

¶ Japanese Beetles 

¶ Grasshoppers 

¶ Western Bean Cutwork 

¶ European Corn Borer 

¶ Corn Rootworm 

¶ Corn Nematodes 

¶ Soybean Aphids 

¶ Rootworm Beetles 

 

The RMA provides data on plant disease events and plant losses in the planning area. There were no 
instances of plant diseases reported from 2000-2023 by the RMA. 

Japanese Beetles 
Japanese beetles are a rising concern in the state and planning area. Japanese beetles are highly 
destructive invasive pests found in many counties across Nebraska. The figure shows counties declared as 
infested by the beetles. Thomas County declared infestation in 2019. These beetles cause damage in the 
larval state (root damage) and adult stage (defoliation). Adult Japanese beetles can defoliate a tree quickly 
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as other beetles are attracted to feeding sites by both the scent of the plant and pheromones sent out by 
other beetles. Chemical pesticides provide temporary protection however there are no long-range 
protection measures.  

Figure 17: Japanese Beetle Distribution in Nebraska 

 

Average Annual Losses 
According to the USDA RMA (2000-2018) there were no plant disease events or damages for the planning 
area. This does not mean that plant disease outbreaks did not occur, simply that they were not recorded. 
Additionally, Grant County and Hooker County do not have RMA data available. The RMA also does not 
track losses for livestock, so it is not possible to estimate losses due to animal disease. 

Table 36: Agricultural Disease Losses 

HAZARD TYPE NUMBER OF EVENTS EVENTS PER YEAR TOTAL LOSS AVERAGE ANNUAL LOSS 
Plant Disease 0 0 $0 $0 
Animal Disease 32 3.2 99 animals 9.9 animals/yr 

Source: RMA, 2000-2023; NDA, 2014-2023 

Extent 
There is no standard for measuring the magnitude of agricultural disease. Historical events have impacted 

a relatively small numbers of livestock and/or crops. The planning area is heavily dependent on the 

agricultural economy and the extent scale for this hazard applies the same to each jurisdiction in the plan. 

Any severe plant or animal disease outbreak which may impact this sector would negatively impact the 

entire planning area.  

Historical Probability and Future Likelihood 
Given the historical record of agricultural plant disease (no disease outbreaks reported out of 22 years) 

the annual probability of plant disease is stated at less than one percent (Unlikely). Given the historical 

record for animal disease events (one disease outbreak reported in 9 of 10 years), for the purposes of this 

plan, the annual probability of animal disease occurrence is 90 percent (Highly Likely). The likelihood of 

agricultural disease outbreaks is likely to remain consistent or increase as future development occurs; 

particularly if agricultural production remains the driving economic sector in the planning. Higher 
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production demand will lead farmers, ranchers, or other producers to increase population densities of 

livestock and crops.  

Table 37: Historical Probability & Future Likelihood ς Agricultural Disease 

Hazard 
Historical 

Probability 
Climate Change 

Impact 
Future Development 

Impact 
Future 

Likelihood 

Animal 
Disease 

90% 
Increase in Frequency 
and Extent 

Consistent to increase in 
Frequency 

Highly Likely 

Plant 
Disease 

>1% 
Increase in Frequency 
and Extent 

Increase in Frequency Unlikely 

 

Future Development 

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

Climate Change Impacts 

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

!ǎ ƴƻǘŜŘ ōȅ ǘƘŜ CƻǳǊǘƘ bŀǘƛƻƴŀƭ /ƭƛƳŀǘŜ !ǎǎŜǎǎƳŜƴǘΥ άrural communities, where economies are more 
tightly interconnected with agriculture than with other sectors, are particularly vulnerable to the 
ŀƎǊƛŎǳƭǘǳǊŀƭ Ǿƻƭŀǘƛƭƛǘȅ ǊŜƭŀǘŜŘ ǘƻ ŎƭƛƳŀǘŜΧ /ǊƻǇ ŀƴŘ ƭƛǾŜǎǘƻŎƪ ǇǊƻŘǳŎǘƛƻƴ ƛƴ ŎŜǊǘŀƛƴ ǊŜƎƛƻƴǎ ǿƛƭƭ ōŜ ŀŘǾŜǊǎŜƭȅ 
impacted both by direct effects of climate change (such as increasing trends in daytime and nighttime 
temperatures; changes in rainfall patterns; and more frequent climate extremes, flooding, and drought) 
and consequent secondary effects (such as increased weed, pest, and disease pressures; reduced crop and 
forage production and quality; and damage to infrastructure). While climate change impacts on future 
agricultural production in specific regions of 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 productionΦέ36 

Changes to crop growth cycles due to warming winters and alterations in the timing and magnitude of 

rainfall events have already been observed as these trends continue, they will require new agriculture 

and livestock management practices. 

Community Top Hazard Status 
No jurisdiction identified Agricultural Plant and Animal Disease as a top hazard of concern.  

  

 
36 CƻǳǊǘƘ bŀǘƛƻƴŀƭ /ƭƛƳŀǘŜ !ǎǎŜǎǎƳŜƴǘΦ нлмуΦ άLƳǇŀŎǘǎΣ wƛǎƪǎΣ ŀƴŘ Adaptation in the United States: Fourth National Climate Assessment, Volume II. https://nca2018.globalchange.gov/.  

https://nca2018.globalchange.gov/
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Regional Vulnerabilities 
The following table provides information related to regional vulnerabilities; for jurisdictional-specific 

vulnerabilities, refer to Section Seven: Community Profiles.  

Table 38: Regional Agricultural Vulnerabilities 

SECTOR VULNERABILITY 

People 
-Those in direct contact with infected livestock 
-Potential food shortage during prolonged events 
-Residents in poverty if food prices increase 

Economic 
-Local and regional economic power tied to the agricultural industry 
-Large scale or prolonged events may impact tax revenues and local capabilities 
-Land values may largely drive population changes within the planning area 

Built Environment -None 
Infrastructure -Transportation routes can be closed during quarantine 
Critical Facilities -None 

Climate  
-Changes in seasonal normals can promote spread of invasive species and 
agricultural disease 
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DAM FAILURE 
According to the bŜōǊŀǎƪŀ !ŘƳƛƴƛǎǘǊŀǘƛǾŜ /ƻŘŜΣ ŘŀƳǎ ŀǊŜ άŀƴȅ ŀǊǘƛŦƛŎƛŀƭ ōŀǊǊƛŜǊΣ ƛƴŎƭǳŘƛƴƎ ŀǇǇǳǊǘŜƴŀƴǘ 

works, with the ability to impound water, wastewater, or liquid-borne materials and which is: 

¶ twenty-five feet or more in height from the natural bed of the stream or watercourse measured 

at the downstream toe of the barrier, or from the lowest elevation of the outside limit of the 

barrier if it is not across a stream channel or watercourse, to the maximum storage elevation, or  

¶ has an impounding capacity at maximum storage elevation of fifty acre-feet 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 fifteen acre-feet shall be 

exempt, unless such barrier, due to its location or other physical characteristics, is classified as a 

high hazard potential dam. 

Dams do not include:  

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

¶ a fill or structure for highway or railroad use, but if such structure serves, either primarily or 

secondarily, additional purposes commonly associated with dams it shall be subject to review by 

the department;  

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

¶ water storage or evaporation ponds regulated by the United States Nuclear Regulatory 

/ƻƳƳƛǎǎƛƻƴΦέ37 

 

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 table below. 

Table 39: Dam Size Classification 

SIZE 
EFFECTIVE HEIGHT (FT) X  

EFFECTIVE STORAGE (ACRE-FT) 
EFFECTIVE HEIGHT 

Small Җ оΣллл ŀŎǊŜ-ft2 !ƴŘ Җ ор ŦŜŜǘ 
Intermediate > 3,000 acre-ft2 to < 30,000 acre-ft2 Or > 35 feet 
Large җ олΣллл ŀŎǊŜ-ft2 Regardless of height 

Source: NeDNR, 201338 

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 stream) to the auxiliary spillway crest. Effective storage is defined as 

the total storage volume in acre-feet in the reservoir below the elevation of the crest of the auxiliary 

spillway. If the dam does not have an auxiliary spillway, the effective height and effective storage should 

be measured at the top of dam elevation.  

 

 
37

 bŜōǊŀǎƪŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎΦ ά5ŜǇŀǊǘƳŜƴǘ ƻŦ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎ wǳƭŜǎ ŦƻǊ {ŀŦŜǘȅ ƻŦ 5ŀƳ ŀƴŘ wŜǎŜǊǾƻƛǊǎΦέ bŜōǊŀǎƪŀ Administrative Code, Title 458, Chapter 1, Part 001.09.  
38

 bŜōǊŀǎƪŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎΦ нлмоΦ ά/ƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ 5ŀƳǎΥ 5ŀƳ {ŀŦŜǘȅ {ŜŎǘƛƻƴΦέ https://dnr.nebraska.gov/sites/dnr.nebraska.gov/files/doc/dam-
safety/resources/Classification-Dams.pdf. 

https://dnr.nebraska.gov/sites/dnr.nebraska.gov/files/doc/dam-safety/resources/Classification-Dams.pdf
https://dnr.nebraska.gov/sites/dnr.nebraska.gov/files/doc/dam-safety/resources/Classification-Dams.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: 

Å Reservoir inflows in excess of design flows 

Å Flood pools higher than previously attained 

Å Pool near maximum level and rising 

Å Excessive rainfall or snowmelt  

Å Large discharge through spillway 

Å Erosion, landslide, seepage, settlement, and cracks in the dam or area 

Å Earthquakes 

Å Vandalism 

Å 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: 

¶ 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. 

¶ Low Hazard Potential - failure 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. 

¶ Significant Hazard Potential - failure of the dam expected to result in no probable loss of human 

life but could result in major economic loss, environmental damage, or disruption of lifeline 

facilities. Failure may result in shallow flooding of homes and commercial buildings or damage to 

main highways, minor railroads, or important public utilities. 

¶ High Hazard Potential - failure of the dam expected to result in loss of human life is probable. 

Failure may cause serious damage to homes, industrial or commercial buildings, four-lane 

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. According to the USACE National Inventory of Dams, there are three dams located within the 
planning area, all classified as Low Hazard. According to the Dam Safety Division of NeDNR, there are three 
dams in total ς one Low hazard and two Minimal hazard. Figure 18 maps the location of these dams in the 
planning area. 

Table 46: Dams in the Planning Area 
COUNTY LOW/M INIMAL HAZARD SIGNIFICANT HAZARD HIGH HAZARD 

Blaine 1*  0 0 
Grant 0 0 0 
Hooker 0 0 0 
Logan 0 0 0 
Thomas 2* 0 0 
Total 3 0 0 

Source: National Inventory of Dams, 2023 and NeDNR, 202339 bƻǘŜΥ bŜ5bw ŎƭŀǎǎƛŦƛŜǎ .ƭŀƛƴŜ /ƻǳƴǘȅ ŘŀƳ ŀǎ άaƛƴƛƳŀƭ IŀȊŀǊŘέ 

ŀƴŘ ƻƴŜ ¢ƘƻƳŀǎ /ƻǳƴǘȅ ŘŀƳ ŀǎ άaƛƴƛƳŀƭ IŀȊŀǊŘέΦ 

 
39 bŜōǊŀǎƪŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎΦ нлннΦ άbŜōǊŀǎƪŀ 5ŀƳ LƴǾŜƴǘƻǊȅΦέ https://dnr.nebraska.gov/dam-safety/nebraska-dam-inventory . 

https://dnr.nebraska.gov/dam-safety/nebraska-dam-inventory
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*The southern portions of Cherry County and Brown County are located within the NRD boundary, but 
outside of the planning area. Dams in these counties located outside of the Upper Loup NRD are not 
included here. 

Dam owners and the NeDNR have opted, at this time, to not include dam breach maps or inundation maps 

in hazard mitigation plans due to the sensitive nature of this information. Requests can be made of the 

dam owner or the Dam Safety Division of NeDNR to view an inundation to view an inundation map specific 

to a dam.  

Figure 18: Dam Locations in the Planning Area 

 

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

If a high hazard dam is built or a significant dam is reclassified as high hazard, then the dam would require 
the creation of an Emergency Action Plan (EAP). The EAP defines responsibilities and provides guidance 
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designed to identify unusual and unlikely conditions which may endanger the structural integrity of the 
dam within sufficient time to take mitigating actions and to notify the appropriate emergency 
management officials of possible, impending, or 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 when extreme 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 EAP include 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).  

Upstream Dams Outside the Planning Area 

According to the Dam Safety Section of the Nebraska DNR and county specific Local Emergency Operations 

Plans, there are currently no high hazard upstream dams (upstream of the planning area) which could 

affect the planning area.  

Historical Occurrences  
According to the Stanford University National Performance of Dams Program, there have been no dam 

failure events within the planning area. Additionally, no dams of concern upstream of the planning area 

have experienced failure events. All dams should be inspected by the owner on a regular basis and after 

heavy rainfall events. If problems are found during an inspection, the dam should be repaired to ensure 

the structural integrity of the dam is preserved. NeDNR provides periodic inspections of dams and 

recommendations for repair to the dam owners. 

Average Annual Losses 
Due to a lack of data and the sensitive nature of this hazard, potential losses are not calculated for this 

hazard. Community members in the planning area that wish to quantify the threat of dam failure should 

contact their County Emergency Management or the NeDNR.  

Extent 
Inundation maps are not made publicly available for security reasons and there are no high hazard dams 

in the planning area. Any dam that were to fail in the planning area would likely produce minimal damages. 

While a breach of a high hazard dam would certainly impact those in inundation areas, the total number 

of people and property exposed to this threat would vary based on the dam location. Since inundation 

maps are not made publicly available for security reasons, it 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 communities in the planning area is 

minimal.  

Historical Probability and Future Likelihood 
According to the 2021 Nebraska State Hazard Mitigation Plan and Tim Gokie, Chief Dam Safety Section at 

NeDNR, άThe probability of failure of a well-maintained, well-designed 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 dam failures. 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 

ǘƘŜ ŘŀƳ ƻǿƴŜǊǎΩ ǇǊƻǇŜǊǘȅΦ [ƻǿ ŀƴŘ ƳƛƴƛƳŀƭ ƘŀȊŀǊŘ ǇƻǘŜƴǘƛŀƭ ŘŀƳǎ ŀǊŜ ǘȅǇƛŎŀƭƭȅ ŘŜǎƛƎƴŜŘ ǘƻ ǎŀŦŜƭȅ Ǉŀǎǎ 

either a 50-year or 100-year design flood event, so larger events will overtop the dam, which can result in 
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dam failure. Dams that are classified as significant and high hazard potential are required to meet higher 

standards and failure of these dams is rareΦέ 

The NeDNR has stated that there is typically at least one dam failure in the State of Nebraska each year. 
For the purpose of this plan, the probability of dam failure will be stated at less than one percent annually 
as no dams have failed in the planning area over the past 100 years (Unlikely). It should be noted that dam 
failure events are more likely to occur concurrently with extensive flooding or other dam failure events as 
systems are stressed by consecutive failures. As excessive rainfall events are likely increase due to the 
impacts of climate change in the coming decades, the probability of future dam failure events is also likely 
to increase. 

Table 40: Historical Probability & Future Likelihood - Dam Failure 

Hazard 
Historical 

Probability 
Climate Change 

Impact 
Future Development 

Impact 
Future 

Likelihood 

Dam Failure <1% Increase in Frequency 
Neither Increase nor 
Decrease in Frequency. 
Increase in Exposure 

Unlikely 

 

Future Development 

Any future growth in significant hazard dam inundation areas increases the impacts from dam failure. 
Additionally, any increase in development downstream of any existing dams may elevate these dams to a 
high hazard rating. As many dam inundation areas are also identified floodplain locations, developing 
outside these areas will reduce vulnerability to both hazards. Closer to the dam, the breach inundation 
zone is frequently larger than the identified floodplain, so caution should be used when developing areas 
just downstream of a dam. Communities or counties could implement requirements for any new 
development or substantial improvements in dam inundation areas similar to floodplain ordinances to 
minimize the number of people and property impacted during a dam failure event.  

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

Climate Change Impacts 

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

¶ Drought/Extreme Heat ς land subsidence, erosion, embankment settling, or foundation cracking 

¶ Flooding ς increased embankment erosion, sloughing, overtopping risk, or damage from ice jams 
 

Community Top Hazard Status 
No jurisdictions identified Dam Failure as a top hazard of concern. 
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Regional Vulnerabilities 
Regional vulnerabilities to dam failure vary based on surrounding development and other flood control 

measures. As communities and the region develop, considerations should be made to a variety of local 

vulnerabilities. The following table provides information related to regional vulnerabilities; for 

jurisdictional-specific vulnerabilities, refer to Section Seven: Community Profiles.  

Table 41: Regional Dam Failure Vulnerabilities 

SECTOR VULNERABILITY 

People 

-Those living downstream of any dam 
-Evacuations likely with high hazard dams 
-Hospitals, nursing homes, children, and the elderly at greater risk due to low 
mobility 

Economic 

-Businesses located in the inundation areas would be impacted and closed for 
an extended period of time 
-Employees working in the inundation area may be out of work for an extended 
period of time 

Built Environment -Damage to homes and buildings 

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

Critical Facilities -Critical facilities in inundation areas are vulnerable to damages 

Climate  
-Increased annual precipitation contributes to sustained stress on systems 
-Changes in water availability and supply can constrain energy production and 
reservoir stores 

 

  



 SECTION FOUR: RISK ASSESSMENT 

UPPER LOUP NRD HAZARD MITIGATION PLAN |  2024 77 

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 can occur 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 environmental degradation. 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 that 
can affect a wide range of people, livestock, and industries. 
IƻǿŜǾŜǊΣ ƛƴ ǎƻƳŜ ŎŀǎŜǎ άŦƭŀǎƘ ŘǊƻǳƎƘǘǎέ Ŏŀƴ ƻŎŎǳǊ ǉǳƛŎƪƭȅ ŀƴŘ 
last for shorter periods of time as seen in 2012-2013 across 
Nebraska. While many impacts of these hazards are non-
structural, there is the potential that during prolonged drought 
events structural impacts like foundation cracking can occur 
from dry soil. Drought normally affects more people than other 
natural hazards, and its impacts 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 
quick-onset natural hazards (e.g., flood, winter storms, tornadoes). According to the National Drought 
Mitigation Center (NDMC), droughts are classified into four major types: 

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

¶ Agricultural Drought occurs when there is deficient moisture that hinders planting germination, 
leading to low plant population per hectare and a reduction of final yield. Agricultural drought is 
closely linked with meteorological and hydrological drought, as agricultural water supplies are 
contingent upon the two sectors. Livestock can also become stressed during a prolonged drought. 

¶ Hydrologic Drought occurs when water available in aquifers, lakes, and reservoirs falls below the 
statistical average. This situation can arise even when the area of interest receives average 
precipitation. This is due to the reserves diminishing from increased water 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 may manifest themselves in decreased hydropower 
production and loss of water-based recreation. 

¶ Socioeconomic Drought occurs when the demand for an economic good exceeds supply due to a 
weather-related shortfall in water supply. The supply of many economic goods includes, but are 
not limited to, water, forage, food grains, fish, and hydroelectric power.40 

 

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

 
40 bŀǘƛƻƴŀƭ 5ǊƻǳƎƘǘ aƛǘƛƎŀǘƛƻƴ /ŜƴǘŜǊΦ нлмтΦ ά5ǊƻǳƎƘǘ .ŀǎƛŎǎΦέ ƘǘǘǇǎΥκκŘǊƻǳƎƘǘΦǳƴƭΦŜŘǳκΦ  

Drought is a normal, recurrent feature 
of climate, although many erroneously 
consider it a rare and random event. It 
occurs in virtually all climatic zones, but 
its characteristics vary significantly from 
one region to another. 

~National Drought Mitigation Center 
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Figure 19: Sequence and Impacts of Drought Types 

 
Source: National Drought Mitigation Center, University of Nebraska-Lincoln, 201741 

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

Historical Occurrences 
The Palmer Drought Severity Index (PDSI) is utilized by climatologists to standardize global long-term 
drought analysis. The data for the planning area was collected for Climate Division 2, which includes the 
planning area. Table 48 shows the details of the Palmer classifications. 

Figure 20: Nebraska Climate Divisions 

 
Source: Climate Prediction Center 

 
41 bŀǘƛƻƴŀƭ 5ǊƻǳƎƘǘ aƛǘƛƎŀǘƛƻƴ /ŜƴǘŜǊΦ нлмтΦ ά¢ȅǇŜǎ ƻŦ 5ǊƻǳƎƘǘΦέ https://drought.unl.edu/Education/DroughtIn-depth/TypesofDrought.aspx.  

https://drought.unl.edu/Education/DroughtIn-depth/TypesofDrought.aspx
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Table 42: Palmer Drought Severity Index Classification 

NUMERICAL VALUE DESCRIPTION NUMERICAL VALUE DESCRIPTION 

4.0 or more Extremely wet -0.5 to -0.99 Incipient dry spell 

3.0 to 3.99 Very wet -1.0 to -1.99 Mild drought 

2.0 to 2.99 Moderately wet -2.0 to -2.99 Moderate drought 

1.0 to 1.99 Slightly wet -3.0 to -3.99 Severe drought 

0.5 to 0.99 Incipient wet spell -4.0 or less Extreme drought 

0.49 to -0.49 Near normal -- -- 
Source: Climate Prediction Center57

 

 

This ŎƭƛƳŀǘŜ ŘƛǾƛǎƛƻƴΩǎ period of record started in 1895 and Figure 21 showcases the historical trend for 
drought or non-ŘǊƻǳƎƘǘ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ǘƘƛǎ ŘƛǾƛǎƛƻƴΦ ¢ƘŜ ƴŜƎŀǘƛǾŜ ¸ ŀȄƛǎ ǊŜǇǊŜǎŜƴǘǎ ŀ ŘǊƻǳƎƘǘΣ ŦƻǊ ǿƘƛŎƘ Ψ-
мΩ ƛƴŘƛŎŀǘŜǎ ŀ ƳƛƭŘ ŘǊƻǳƎƘǘΣ Ψ-нΩ ŀ ƳƻŘŜǊŀǘŜ ŘǊƻǳƎƘǘΣ Ψ-оΩ ŀ ǎŜǾŜǊŜ ŘǊƻǳƎƘǘΣ ŀƴŘ Ψ-пΩ ŀƴ ŜȄǘǊŜƳŜ ŘǊƻǳƎƘǘΦ 

Figure 21: Palmer Drought Severity Index 

 

Source: NCEI, Climate Division 2 

Drought is a cyclical event with periods of drought followed by periods of wet or non-drought conditions. 
Table 43 shows the data quantitatively (i.e., number of months in drought by PDSI classification) for the 
same time period shown in Figure 21. The planning area has experienced several extreme droughts and 
moderate, severe, and extreme droughts are likely in the future.  

Table 43: Historical Months in Drought 

DROUGHT MAGNITUDE 
DROUGHT 

CLASSIFICATION 
MONTHS IN DROUGHT PERCENT CHANCE 

-1 Magnitude Mild Drought 191/1,539 12.4% 
-2 Magnitude Moderate Drought 107/1,539 7.0% 
-3 Magnitude Severe Drought 72/1,539 4.7% 
-4 Magnitude Extreme Drought 104/1,539 6.8% 

Source: NCEI 

The 2012 drought event is the most recent significant event for the planning area; however, the overall 
event did not warrant a presidential disaster declaration within Nebraska. The whole state of Nebraska 
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was in severe drought conditions from the middle of July in 2012 to the end of May in 2013 and over 70% 
of the state was in exceptional drought conditions for over eight months. Numerous communities and 
water providers across the state implemented mandatory water restrictions, and some encouraged 
voluntarily water conservation during that timeframe. As many as 81 municipal water systems in the state 
experienced drought-related water supply issues in 2012 according to the Nebraska Department of Health 
and Human Services.42  

The images on the next pages show a general timeline of worsening drought conditions from the 2012 
ŘǊƻǳƎƘǘ ƛƴ bŜōǊŀǎƪŀ ŦǊƻƳ ǘƘŜ ǎǘŀǘŜΩǎ нлмн !ƴƴǳŀƭ {ǳƳƳŀǊȅ wŜǇƻǊǘΦ ¢ƘŜ ǇƭŀƴƴƛƴƎ ŀǊŜŀ truly experienced 
impacts from June 2012 through the winter of 2014.  

Figure 22: 2012 Drought Timeline 

 

 
42 bŜōǊŀǎŀƪŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ IŜŀƭǘƘ ŀƴŘ IǳƳŀƴ {ŜǊǾƛŎŜǎΦ нлмнΦ άbŜōǊŀǎƪŀΩǎ tǳōƭƛŎ ²ŀǘŜǊ {ȅǎǘŜƳ tǊƻƎǊŀƳ нлмн !ƴƴǳŀƭ wŜǇƻǊǘ ς WŀƴǳŀǊȅ м ǘƻ 5ŜŎŜƳōŜǊ омΣ нлмнΦέ 

https://dhhs.ne.gov/Reports/Public%20Water%20System%20Annual%20Report%202012.pdf.  

https://dhhs.ne.gov/Reports/Public%20Water%20System%20Annual%20Report%202012.pdf
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Figure 23: 2012 Drought Timeline (cont.) 

 

Nebraska in 2012 was the driest on record for the state, with record dryness occurring between June and 
August. 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 soil 
drying. 
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Average Annual Losses 
The annual property estimate was determined based upon NCEI Storm Events Database since 1996. The 
annual crop loss was determined based upon the RMA Cause of Loss Historical Database since 2000. This 
does not include losses from displacement, functional downtime, economic loss, injury, or loss of life. 
Grant County and Hooker County do not have RMA data available. The NCEI database reported 
$50,000,000 in total property damage as $1,000,000 in property damages was listed for each of the five 
counties during the 2012 drought event. The RMA listed over $4,000,000 in crop damage from drought. 

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

Table 44: Loss Estimate for Drought 

HAZARD TYPE 
TOTAL PROPERTY 

LOSS1 

AVERAGE ANNUAL 

PROPERTY LOSS1 TOTAL CROP LOSS2 AVERAGE ANNUAL 

CROP LOSS2 

Drought $5,000,000 $178,571 $4,728,459 $197,019 
1 Indicates the data is from NCEI (1996 to 2023); 2 Indicates data is from USDA RMA (2000 to 2022) 

The extreme drought in 2012 significantly affected the agricultural sector across the State of Nebraska 
ŀƴŘ ŦƻǊ ǘƘŜ ǇƭŀƴƴƛƴƎ ŀǊŜŀΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ t5{L ƛƴŘŜȄΣ нлмнΩǎ ŀǾŜǊŀƎŜ ǎŜǾŜǊƛǘȅ ŎŀƭŎǳƭŀǘƛƻƴ ǿŀǎ ǊŀƴƪŜŘ ŀǘ 
a -4.47, with extremes in August and September of -7.35 and -7.57 respectively. The Farm Credit Services 
reported total indemnity payments across the State of Nebraska totaling $1.49 billion from crop loss from 
ǘƘƛǎ ȅŜŀǊ ƻŦ ŘǊƻǳƎƘǘΦ /ŀǘǘƭŜ ǊŀƴŎƘƛƴƎ ƛǎ ŀ ƭŀǊƎŜ ŘǊƛǾŜǊ ƻŦ ǘƘŜ ƭƻŎŀƭ ǇƭŀƴƴƛƴƎ ŀǊŜŀΩǎ ŜŎƻƴƻƳy. The 2012 
drought forced ranchers to cull herds by as much as 60% to cope with reduced forage production with an 
estimated loss of $200 per head by taking cattle to market earlier than normal. Neighborhood plots and 
small organic farms up to large-scale corn and soybean productions and ranches all faced agricultural 
declines during 2012 and in the subsequent years. Hay production was down 28%, corn was down 16%, 
and soybean production dropped by 21% in 2012.43  

Extent 
Using the data from below it is reasonable to expect extreme drought to occur in 6.8 percent of years of 
months for the planning area (104 extreme drought months in 1,539 months). Severe drought occurred 
in 72 months of the 1,539 months of record (4.7 percent of months). Moderate drought occurred in 107 
months of the 1,539 months of record (7.0 percent of months), and mild drought occurred in 191 of the 
1,539 months of record (12.4 percent of months). Non-drought conditions (incipient dry spell, near 
normal, or incipient wet spell conditions) occurred in 319 months, or 20.7% percent of months. These 
statistics show that the drought conditions of the planning area are highly variable. 

Figure 24 shows the normal average monthly precipitation for the planning area, which is helpful in 
determining whether any given month is above, below, or near normal in precipitation. Prolonged 
negative deviations from the norm showcase drought conditions, which influenced growing conditions for 
producers at those times. 

 
43 Fuchs, Brian & Wood, Deborah & Ebbeka, Dee & Bergantino, Antony. (2015). From Too Much to Too Little: How the central U.S. drought of 2012 evolved out of one of the most devastating 

floods on record in 2011. 
https://www.researchgate.net/publication/319542349_From_Too_Much_to_Too_Little_How_the_central_US_drought_of_2012_evolved_out_of_one_of_the_most_devastatin
g_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_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_out_of_one_of_the_most_devastating_floods_on_record_in_2011
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Figure 24: Average Monthly Precipitation for the Planning Area 

 

Source: NCEI 2021 

Table 45: Palmer Drought Severity Index Classification 

NUMERICAL 

VALUE 
DESCRIPTION 

HISTORICAL 

PERCENTAGE 
NUMERICAL 

VALUE 
DESCRIPTION  

4.0 or more Extremely wet 
13.2% 

-0.5 to -0.99 
Incipient dry 
spell 6.8% 

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

2.0 to 2.99 Moderately wet 
13.1% 

-2.0 to -2.99 
Moderate 
drought 7.0% 

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

0.5 to 0.99 
Incipient wet 
spell 4.9% 

-4.0 or less 
Extreme 
drought 6.8% 

0.49 to -0.49 Near normal 9.1% -- --  
Source: NCEI 

The overall extent of impact from drought 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 water quality issues. Several communities in the planning 
area do not have a central water system but rely on individual or private wells.  

Historical Probability and Future Likelihood 
The following table summarizes the magnitude of drought and monthly probability of occurrence as 
summarized and calculated using the PDSI index. Nearly 31% of the time, a part or all of the planning area 
is likely to be experiencing drought (Possible). Due to the anticipated impacts from climate change and 
future development, the future likelihood of drought events is very likely in the planning area. 

Table 46: Period of Record in Drought 

MAGNITUDE DROUGHT OCCURRENCES BY MONTH MONTHLY PROBABILITY 
No Drought 1,065/1,539 69.2% 
Mild Drought 191/1,539 12.4% 
Moderate Drought 107/1,539 7.0% 
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MAGNITUDE DROUGHT OCCURRENCES BY MONTH MONTHLY PROBABILITY 
Severe Drought  72/1,539 4.7% 
Extreme Drought 104/1,539 6.8% 
Total Months in Drought 474/1,539 30.8% 

Source: NCEI, 1895-2023 

The U.S. Seasonal Drought Outlook (Figure 25) provides a short-term drought forecast that can be utilized 
by local officials and residents to examine the likelihood of drought developing or continuing within three 
months as based on existing conditions. The drought outlook is updated consistently throughout the year 
and should be reviewed on an ongoing basis. The following figure provides the drought outlook from 
October 2023 through January 2024 as an example. The U.S. Drought Monitor also provides a state 
overview of drought conditions (Figure 26). As of October 2023, the planning area was experiencing either 
D0 (Abnormally Dry) to D1 (Moderate Drought) conditions.  

Figure 25: U.S. Seasonal Drought Outlook 

 

Source: NCEI, October 2023 
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Figure 26: U.S. Drought Monitor ς Nebraska 

 

Future Development  

Any future developments are likely to increase water demand, increase travel on local transportation 
routes, and influence continued growth on economic sectors at risk from the impacts of drought. Growing 
communities will need to adapt and account for 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 farming. This will cause 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 become drier. 44 Increasing 

temperatures and drought may reduce the potential for aquifers to recharge, which has long-term 

implications for the viability of agriculture in Nebraska. 

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

¶ Upper Loup NRD 

¶ Blaine County 

¶ Hooker County 

¶ Thomas County 

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

 
44  b/9LΦ нлннΦ ά{ǘŀǘŜ /ƭƛƳŀǘŜ {ǳƳƳŀǊƛŜǎ ς bŜōǊŀǎƪŀέΦ https://statesummaries.ncics.org/chapter/ne/#:~:text=The%20state%20is%20located%20far,(1895%E2%80%932020)%20averag. 

https://statesummaries.ncics.org/chapter/ne/#:~:text=The%20state%20is%20located%20far,(1895%E2%80%932020)%20averag
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quality, soil erosion, the incidence of wildfires or flash floods, electricity demand, and other sectors. 
Drought can also indirectly impact personal and business incomes, tax revenues, unemployment, and 
other social or economic areas as well. 

The National Drought Mitigation CenterΩǎ (NDMC) Drought Impact Reporter documents the impacts of 
drought throughout the United States. The following table summarizes, by category, the impacts within 
the ULNRD from 2010 to 2023. Many of these reported impacts have been in the agricultural sector. 
According to the Drought Impact Reporter, since 2010 there have been 44 impacts reported in the 
planning area. While a valuable means of recording some drought impacts, the Drought Impact Reporter 
does not account for every impact from drought. Therefore, while there were 44 reported impacts, the 
actual number of drought impacts since 2010 is likely much higher.  

Table 47: Reported Drought Impacts (2010-2023) 
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Source: NDMC ς Drought Impact Reporter Dashboard, 2023 

During the 2012 drought more than 1,100 surface irrigators across the state received a notice to stop 
pumping from the Nebraska Department of Natural Resources.45 However, the NRD did not receive any 
reports of well issues during the 2012 drought.  

The following tables provide information related to regional vulnerabilities ŀƴŘ C9a!Ωǎ bŀǘƛƻƴŀƭ wƛǎƪ LƴŘŜȄ 
values for Drought. For jurisdictional specific vulnerabilities, refer to Section Seven: Community Profiles. 

Table 48: National Risk Index Drought Vulnerabilities 

RISK INDEX FACTOR BLAINE GRANT HOOKER LOGAN THOMAS 

Risk Index 
Very Low Very Low Very Low Relatively 

Low 
Very Low 

Expected Annual Loss 
Very Low Very Low Very Low Relatively 

Low 
Very Low 

Source: FEMA National Risk Index, 2022 

Table 49: Regional Drought Vulnerabilities 

SECTOR VULNERABILITY 

People 
-Insufficient water supply 
-Loss of jobs in agricultural sector 
-Residents in poverty if food prices increase 

Economic 

-Closure of water intensive businesses (carwashes, pools, etc.) 
-Loss of tourism dollars 
-Decrease of land pricesĄ jeopardizes educational funds 
-Livestock loss 

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

 
45 Lincoln Journal Star: https://journalstar.com/news/state-and-regional/govt-and-politics/state-orders-irrigators-to-stop-pumping-water/article_98391404-9487-50b1-9820-

323a19f94f42.html 

https://journalstar.com/news/state-and-regional/govt-and-politics/state-orders-irrigators-to-stop-pumping-water/article_98391404-9487-50b1-9820-323a19f94f42.html
https://journalstar.com/news/state-and-regional/govt-and-politics/state-orders-irrigators-to-stop-pumping-water/article_98391404-9487-50b1-9820-323a19f94f42.html
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SECTOR VULNERABILITY 

Infrastructure 
-Damages to waterlines below ground 
-Damages to roadways (prolonged extreme events) 
-Stressing of electrical systems (brownouts during peak usage) 

Critical Facilities -None 

Climate 
-Increased risk of wildfire events, damaging buildings and agricultural land 
-Wildlife and species loss 
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EARTHQUAKES 
!ƴ ŜŀǊǘƘǉǳŀƪŜ ƛǎ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ŀ ǎǳŘŘŜƴ ǊŜƭŜŀǎŜ ƻŦ ŜƴŜǊƎȅ ƛƴ ǘƘŜ 9ŀǊǘƘΩǎ ǘŜŎǘƻƴƛŎ ǇƭŀǘŜǎ ǘƘŀǘ ŎǊŜŀǘŜǎ ǎŜƛǎƳƛŎ 

waves. The seismic activity of an area refers to the frequency, type, and size of earthquakes experienced 

over a period of time. Although rather uncommon, 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 base-10 logarithmic scale, which uses 

seismographs 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 of earthquakes with known intensities. The following 

figure shows the fault lines in Nebraska and the following tables summarize the Richter Scale and Modified 

Mercalli Scale. 

Table 50: Richter Scale 

RICHTER 

MAGNITUDES 
EARTHQUAKE EFFECTS 

Less than 3.5 Generally not felt, but recorded 
3.5 ς 5.4 Often felt, but rarely causes damage  

Under 6.0 
At most, slight damage to well-designed buildings. Can cause major damage to 
poorly constructed buildings over small regions 

6.1 ς 6.9 Can be destructive in areas up to about 100 kilometers across where people live 
7.0 ς 7.9 Major earthquake. Can cause serious damage over larger areas 

8 or Greater 
Great earthquake. Can cause serious damage in areas several hundred kilometers 
across.  

Source: FEMA, 201646 

Table 51: Modified Mercalli Intensity Scale 

SCALE INTENSITY DESCRIPTION OF EFFECTS 
CORRESPONDING RICHTER 

SCALE MAGNITUDE 
I Instrumental Detected only on seismographs  
II Feeble Some people feel it < 4.2 
III Slight Felt by people resting, like a truck rumbling by  
IV Moderate Felt by people walking  

V 
Slightly 
Strong 

Sleepers awake; church bells ring < 4.8 

VI Strong 
Trees sway; suspended objects swing, objects fall 
off shelves 

< 5.4 

VII Very Strong Mild alarm; walls crack; plaster falls < 6.1 

VII Destructive 
Moving cars uncontrollable; masonry fractures, 
poorly constructed buildings damaged 

 

IX Ruinous 
Some houses collapse; ground cracks; pipes break 
open 

< 6.9 

X Disastrous 
Ground cracks profusely; many buildings 
destroyed; liquefaction and landslides widespread 

< 7.3 

 
46 CŜŘŜǊŀƭ 9ƳŜǊƎŜƴŎȅ aŀƴŀƎŜƳŜƴǘ !ƎŜƴŎȅΦ нлнлΦ ά9ŀǊǘƘǉǳŀƪŜ wƛǎƪΦέ https://www.fema.gov/emergency-managers/risk-management/earthquake  

https://www.fema.gov/emergency-managers/risk-management/earthquake
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SCALE INTENSITY DESCRIPTION OF EFFECTS 
CORRESPONDING RICHTER 

SCALE MAGNITUDE 

XI 
Very 
Disastrous 

Most Buildings and bridges collapse; roads, 
railways, pipes, and cables destroyed; general 
triggering of other hazards 

< 8.1 

XII Catastrophic 
Total destruction; trees fall; ground rises and falls 
in waves 

> 8.1 

Source: FEMA, 2020 

Location 
The most likely locations in the planning area to experience an earthquake are near a fault line (Figure 

27). The Kennedy Basin, Chadron Arch, Siouxana Arch, and Cambridge Arch fault lines would affect the 

planning area.  

Figure 27: Fault Lines in Nebraska 

 

Historical Occurrences  
According to the United States Geological Survey (USGS), there have been a handful of earthquakes that 

have occurred within the planning area since 1900, only four occurred within the participating county 

planning area.47 The next figure shows past earthquake locations and magnitudes. The strongest 

earthquake felt was a magnitude 3.6 in 2015 in Blaine County. There was no reported damage from any 

historical earthquake events.  

 
47 ¦ƴƛǘŜŘ {ǘŀǘŜǎ DŜƻƭƻƎƛŎŀƭ {ǳǊǾŜȅΦ нлнлΦ άLƴŦƻǊƳŀǘƛƻƴ ōȅ wŜƎƛƻƴ ς bŜōǊŀǎƪŀΦέ ƘǘǘǇǎΥκκŜŀǊǘƘǉǳŀƪŜΦǳǎƎǎΦƎƻǾκŜŀǊǘƘǉǳŀƪŜǎκōȅǊŜƎƛƻƴκƴŜōǊŀǎƪŀΦǇƘǇΦ 
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Figure 28: Earthquake Events in the Planning Area 

 

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

with the following discussion:  
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Historically, Nebraska has seen less than one earthquake per year between 1866 and 1990. 

However, from 1990 to December 2018, Nebraska had experienced a total of 60 earthquakes. The 

majority of them, 29 or 48%, happened in 2018 alone in the area around Arnold, NE. The 

magnitudes range from 2.1-4.1, based on the Richter scale, with an average of 2.96 for these 28 

quakes. The average magnitude for the 59 quakes from 1990 to 2018 is 3.1. 

While this is a large increase in the number of earthquakes, it is too early to tell whether the trend 

will continue. What is clear is the fact that in 43 years (1975 - 2018), Nebraska has experienced 

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 4.0- 4.9 are described to cause minimal 

damage and unlikely to cause moderate/significant damage. Nearly 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 

about 18 miles south-southwest of O'Neill, in Holt County. Despite this most recent event, the most 

likely earthquake situation that would impact Nebraska would be a strong earthquake on the New 

Madrid Seismic Zone. However, the majority of current activity is on the Humboldt Fault that 

extends from Kansas into the southeastern region of Nebraska. These impacts would not be in the 

form of damages but in assisting impacted states and residents. Given the low chance of impact 

to the state, earthquakes were not further profiled. 

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

ǊŜŎƻǊŘŜŘ ŘŀƳŀƎŜǎΣ ƛǘ ƛǎ ƴƻǘ ŦŜŀǎƛōƭŜ ǘƻ ǳǘƛƭƛȊŜ ǘƘŜ ΨŜǾŜƴǘ ŘŀƳŀƎŜ ŜǎǘƛƳŀǘŜ ŦƻǊƳǳƭŀΩ ǘƻ ŜǎǘƛƳŀǘŜ ǇƻǘŜƴǘƛŀƭ 

losses for the planning area. The figure below   
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Figure 29sƘƻǿǎ ǘƘŜ {ǘŀǘŜ ƻŦ bŜōǊŀǎƪŀΩǎ ǎŜƛǎƳƛŎ ƘŀȊŀǊŘ Ǌƛǎƪ ŀŎǊƻǎǎ ǘƘŜ ǎǘŀǘŜΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ¦{D{Σ ǘƘŜ 

planning area has a less than 0.2 percent change of damages from earthquakes.  

  



 SECTION FOUR: RISK ASSESSMENT 

UPPER LOUP NRD HAZARD MITIGATION PLAN |  2024 93 

Figure 29: 2014 Seismic Hazard Map ς Nebraska 

 

Source: USGS, 202048 

 

Extent 
The extent of damage from earthquakes is often limited to areas near fault lines. If an earthquake were 

to occur in the planning area, it would likely measure 5.0 or less on the Richter Scale as shown by the 

figure below from USGS. Based on past historical events the likely extent of earthquakes in the planning 

area are likely to measure between 4.0 and 5.0 on the Richter Scale. Jurisdictions closest to the earthquake 

epicenter are the most likely to be impacted by earthquake events. The overall extent of damage cannot 

be determined for earthquakes; however, very little to no damage is anticipated from events of these 

magnitudes.  

 
48

 ¦{D{Φ нлмпΦ άнлмп {ŜƛǎƳƛŎ IŀȊŀǊŘ aŀǇ ς bŜōǊŀǎƪŀΦέ !ŎŎŜǎǎŜŘ {ŜǇǘŜƳōŜǊ нлнлΦ ƘǘǘǇǎΥκκǿǿǿΦǳǎƎǎΦƎƻǾκƳŜŘƛŀκƛƳŀƎŜǎκнлмп-seismic-hazard-map-nebraska. 
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Figure 30: Earthquake Extent 

 

Source: USGS, 2016 

Historical Probability and Future Likelihood 
The planning area has experienced four earthquakes with no damages reported in 124 years, for the 

purposes of this plan, there is a three percent chance of an earthquake occurring in any given year 

(Unlikely).  However, as recently stated by the USGS during the 7.8 magnitude earthquake which impacted 

Turkey and Syria in February 2023, it is not possible to fully predict when an earthquake will occur. Rather, 

ά¦{D{ ǎŎƛŜƴǘƛǎǘǎ Ŏŀƴ ƻƴƭȅ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ǘƘŀt a significant earthquake will occur (shown on our 

hazard mappingύ ƛƴ ŀ ǎǇŜŎƛŦƛŎ ŀǊŜŀ ǿƛǘƘƛƴ ŀ ŎŜǊǘŀƛƴ ƴǳƳōŜǊ ƻŦ ȅŜŀǊǎΦέ49 

Table 52: Historical Probability & Future Likelihood - Earthquake  

Hazard 
Historical 

Probability 
Climate Change 

Impact 
Future Development 

Impact 
Future 

Likelihood 

Earthquake 3% 
Unknown impact on 
Frequency 

Neither Increase nor 
Decrease in Frequency. 
Increase in Exposure 

Unknown 

 

 
49 ¦{D{Φ bΦŘΦ ά/ŀƴ ȅƻǳ ǇǊŜŘƛŎǘ ŜŀǊǘƘǉǳŀƪŜǎΚέ https://www.usgs.gov/faqs/can-you-predict-earthquakes.  

https://www.usgs.gov/programs/earthquake-hazards/learn-about-earthquake-hazards
https://www.usgs.gov/programs/earthquake-hazards/learn-about-earthquake-hazards
https://www.usgs.gov/faqs/can-you-predict-earthquakes
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Future Development  

Any future developments which occur near or alongside fault lines are likely to be at increased risk to 
earthquake events. Growing communities at risk should adapt and adopt stricter building requirements 
for new developments or substantial 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 Survey, Statistically, 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, hurricanes, etc.) are known to trigger 
ŜǇƛǎƻŘŜǎ ƻŦ Ŧŀǳƭǘ ǎƭƛǇ όǎƭƻǿ ŜŀǊǘƘǉǳŀƪŜǎύ ƛƴ ǘƘŜ 9ŀǊǘƘΩǎ ŎǊǳǎǘ ŀƴŘ Ƴŀȅ ŀƭǎƻ Ǉƭŀȅ ŀ ǊƻƭŜ ƛƴ ǘǊƛƎƎering some 
damaging earthquakes. However, the numbers are small and are not statistically significant.50 

Community Top Hazard Status 
No jurisdictions identified Earthquakes as a top hazard of concern. 

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

¶ Low-income individuals 

o Often, low-income individuals and families live in lower cost homes (older homes, mobile 

homes) that are less able to withstand disaster.  

¶ Older homes and mobile homes 

o These may not have been constructed using the most advanced building codes or have 

received updates and retrofits that would have increased their stability and ability to 

withstand seismic events. Damages resulting from the 1994 Northridge earthquake in 

California were disproportionately focused on low- and moderate- income rental housing 

units that were older and thus more vulnerable to seismic damages.  

¶ Elderly citizens 

o 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 low-cost mitigation measures. A 2006 Census Bureau 

report found that 20-percent of the US Population age 65 and older report some level of 

disability. 

Future development and growth would likely increase the intensity of earthquake impacts across the 
planning area. Future development and growth would have impacts including increased development 
near dams, increased density in urban areas, and new structures built without reinforcements.  

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜǎ ǇǊƻǾƛŘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƭŀǘŜŘ ǘƻ ǊŜƎƛƻƴŀƭ ǾǳƭƴŜǊŀōƛƭƛǘƛŜǎ ŀƴŘ C9a!Ωǎ bŀǘƛƻƴŀƭ wƛǎƪ LƴŘŜȄ 
values for earthquakes. For jurisdictional specific vulnerabilities, refer to Section Seven: Community 
Profiles. 

Table 53: National Risk Index Earthquake Vulnerabilities 

RISK INDEX FACTOR BLAINE GRANT HOOKER LOGAN THOMAS 

Risk Index Very Low Very Low Very Low Very Low Very Low 
Expected Annual Loss Very Low Very Low Very Low Very Low Very Low 

 
50 ¦{D{Φ bΦŘΦ άLǎ ǘƘŜǊŜ ŜŀǊǘƘǉǳŀƪŜ ǿŜŀǘƘŜǊΚέ !ŎŎŜǎǎŜŘ bƻǾŜƳōŜǊ нлннΦ https://www.usgs.gov/faqs/there-earthquake-weather?qt-news_science_products=0#qt-news_science_products.  

https://www.usgs.gov/faqs/there-earthquake-weather?qt-news_science_products=0#qt-news_science_products
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Source: FEMA National Risk Index, 2022 

Table 54: Regional Earthquake Vulnerabilities 

SECTOR VULNERABILITY 

People -Risk of injury or death from falling objects and structures 
Economic -Short-term to long-term interruption of business 

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

Infrastructure 
-Damages to subterranean infrastructure (e.g., waterlines, gas lines, etc.) 
-Damages to roadways  

Critical Facilities -Same as all other structures 
Climate -None 
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EXTREME TEMPERATURES - HEAT & COLD 
Extreme temperatures include durations of time at both the low and high ends of the thermometer. What 
constitutes extreme cold varies from region to region but is generally accepted as being temperatures 
that are significantly lower than the average low temperature. For the purposes of this plan, extreme cold 
is being defined as the high temperature being 10°F or below while extreme heat is defined as low 
temperatures being 100°F or higher. Conditions for extreme heat are defined by temperatures 
substantially hotter and/or more humid than average for a location at that time of year. This includes 
temperatures (including heat index) in excess of 100 degrees Fahrenheit or at least three successive days 
of 90-plus degrees Fahrenheit. 

Extreme cold can be dangerous to the well-being of people and animals as prolonged exposure to cold 
ŎŀǳǎŜǎ ǘƘŜ ƘǳƳŀƴ ōƻŘȅ ǘƻ ƭƻǎŜ ƘŜŀǘ ŦŀǎǘŜǊ ǘƘŀƴ ƛǘ Ŏŀƴ ōŜ ǇǊƻŘǳŎŜŘ ŀƴŘ ǳǎŜ ǳǇ ǘƘŜ ōƻŘȅΩǎ ǎǘƻǊŜŘ ŜƴŜǊƎȅΦ 
As a result, abnormally low body temperature can lead to hypothermia and frostbite. Cold can cause fuel 
ǘƻ ŎƻƴƎŜŀƭ ƛƴ ǎǘƻǊŀƎŜ ǘŀƴƪǎ ŀƴŘ ǎǳǇǇƭȅ ƭƛƴŜǎΣ ǎǘƻǇǇƛƴƎ ŜƭŜŎǘǊƛŎ ƎŜƴŜǊŀǘƻǊǎΣ ƻǾŜǊǇƻǿŜǊ ŀ ōǳƛƭŘƛƴƎΩǎ ƘŜŀǘƛƴƎ 
system, and cause water and sewer pipes to freeze and rupture. Extreme cold also increases the likelihood 
of ice jams on flat rivers or streams. When combined with high winds from winter storms, extreme cold 
becomes extreme wind chill, which is extremely hazardous to health and safety. 

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

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

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

Other secondary concerns connected to extreme temperatures hazards include water shortages brought 
on by drought-like conditions and high demand during heat spells or from interrupted utility services from 
broken pipes during extreme cold periods. Government authorities report that civil disturbances and riots 
are more likely to occur during heat waves or water shortages. In cities, pollution becomes a problem 
because the heat traps pollutants in densely populated urban areas. Adding pollution to the stresses 
associated with the heat magnifies the health threat to the urban population.  

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

Historical Occurrences 
According to the High Plains Regional Climate Center (HPRCC), on average, the planning area experiences 
three days above 100°F per year or 10 days with a high of 10°F or below. The planning area experienced 
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the most days on record above 100°F in 1936 with 15 days while the most days below 10°F occurred in 
1936 with 30 days.  

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

Table 55: Extreme Temperatures Loss Estimation 

HAZARD TYPE AVG. # DAYS 1 

TOTAL 

PROPERTY 

LOSS2 

AVERAGE 

ANNUAL 

PROPERTY LOSS 

TOTAL CROP 

LOSS3 

AVERAGE 

ANNUAL CROP 

LOSS 

Extreme Heat 
Avg. 3 days per 

year 
$0 $0 $598,315 $26,014 

Extreme Cold 
Avg. 4 days per 

year 
$0 $0 $245,944 $10,693 

Source: 1 indicates the data is from HPRCC (1895-2023); 2 NCEI; 3 USDA RMA (2000-2022) 

Estimated Loss of Electricity 

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ C9a! ǇǳōƭƛŎŀǘƛƻƴ ά²Ƙŀǘ ƛǎ ŀ .ŜƴŜŦƛǘΥ DǳƛŘŀƴŎŜ ƻƴ .ŜƴŜŦƛǘ-Cost Analysis of Hazard 
aƛǘƛƎŀǘƛƻƴ tǊƻƧŜŎǘ όWǳƴŜ нллфύέΣ ƛŦ ŀƴ ŜȄǘǊŜƳŜ ƘŜŀǘ ŜǾŜƴǘ ƻŎŎǳǊǊŜŘ ǿƛǘƘƛƴ ǘƘŜ ǇƭŀƴƴƛƴƎ ŀǊŜŀΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
table assumes the event could potentially cause a loss of electricity for 10 percent of the population at a 
cost of $126 per person per day. In rural areas, the percentage of the population affected, and duration 
may increase during extreme events. The assumed damages do not consider physical damages to utility 
equipment and infrastructure. 

Table 56: Loss of Electricity - Assumed Damage by Jurisdiction 

COUNTY 
2020 (EST) 
POPULATION 

POPULATION AFFECTED 

(ASSUMED 10%) 
ELECTRIC LOSS OF USE ASSUMED 

DAMAGE PER DAY 

Blaine 431 43 $5,418 

Grant 611 61 $7,686 

Hooker 711 71 $8,946 

Logan 716 72 $9,072 

Thomas 669 67 $8,442 

Total 3,138 314 $39,564 

 

Extent 
The National Weather Service (NWS) is responsible for issuing excessive heat or cold temperature 
ƻǳǘƭƻƻƪǎΣ ŦƻǊŜŎŀǎǘǎΣ ǿŀǘŎƘŜǎΣ ƻǊ ǿŀǊƴƛƴƎǎΦ ¢ƘŜ b²{Ω ŘŜŦƛƴƛǘƛƻƴǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ōŜƭƻǿΦ51: 

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

 
51 bŀǘƛƻƴŀƭ ²ŜŀǘƘŜǊ {ŜǊǾƛŎŜΦ нлноΦ άIŜŀǘ LƴŦƻǊƳŀǘƛƻƴ tŀƎŜέΦ !ŎŎŜǎǎŜŘ {ŜǇǘŜƳōŜǊ нлноΦ https://www.weather.gov/dmx/dssheat  

https://www.weather.gov/dmx/dssheat
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¶ Wind Chill Advisory means that wind chill values are expected to fall to between -20° and -29°F 
within the next 24 to 36 hours. Please exercise caution and wear appropriate clothing if heading 
outdoors for any prolonged period of time. 

 

¶ Excessive Heat Watches are issued when the Heat Index values are expected to reach or exceed 
110°F and not fall below 75°F for at least a 48-hour period, beginning in the next 12 to 48 hours. 

¶ Wind Chill Watch means that wind chill values are expected to fall to -30°F or lower within the 
next two to three days. Start planning to limit any outdoor activity during this time. 

 

¶ Excessive Heat Warnings are issued when Heat Index values are expected to reach or exceed 
110°F and not fall below 75°F for at least a 48-hour period, beginning in the next 24 hours. 

¶ Wind Chill Warning means that wind chill values are expected to fall to -30°F or lower within the 
next 24 to 48 hours. Please refrain from any unnecessary outdoor activities and wear protective 
clothing if you must venture outdoors. You can get frostbite in 10-15 min on unprotected skin. 

 

A key factor to consider regarding extreme heat situations is the humidity level relative to the 
temperature. As is indicated in the following figure from the National Oceanic and Atmospheric 
Administration, as the relative humidity increases, the temperature needed to cause a dangerous 
situation decreases. For example, for 100% relative humidity, dangerous levels of heat begin at 86°F 
whereas a relative humidity of 50% requires 94°F. The combination of relative humidity and temperature 
result in a heat index as demonstrated below:  

ρππϷ ὙὩὰὥὸὭὺὩ ὌόάὭὨὭὸώψφЈὊ ρρςЈὊ ὌὩὥὸ ὍὲὨὩὼ 

The figure below 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. 

Figure 31: NOAA Heat Index 
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Source: NOAA, 202252 

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

Figure 32: Wind Chill Index Chart 

 

Source: NWS53 

For the planning area, the coldest months of the year are December, January, and February. The average 
low temperatures for these months are all below freezing (average low for the three months 16.0°F). The 
average high temperature for these months is 41.2°F. In the planning area, the months with the highest 
temperatures are June, July, and August. The average high temperature for these months is approximately 
83.3°F while the average low temperature for these months is 57.9°F. 

 
52 bŀǘƛƻƴŀƭ hŎŜŀƴƛŎ ŀƴŘ !ǘƳƻǎǇƘŜǊƛŎ !ŘƳƛƴƛǎǘǊŀǘƛƻƴΣ bŀǘƛƻƴŀƭ ²ŜŀǘƘŜǊ {ŜǊǾƛŎŜΦ нлнлΦ άIŜŀǘ LƴŘŜȄέΦ ƘǘǘǇΥκκǿǿǿΦƴǿǎΦƴƻŀŀΦƎƻǾκƻƳκƘŜŀt/heat_index.shtml.  
53 bŀǘƛƻƴŀƭ ²ŜŀǘƘŜǊ {ŜǊǾƛŎŜΦ нллмΦ ά²ƛƴŘ /Ƙƛƭƭ /ƘŀǊǘΦέ ƘǘǘǇǎΥκκǿǿǿΦǿŜŀǘƘŜǊΦƎƻǾκǎŀŦŜǘȅκŎƻƭŘ-wind-chill-chart.  
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Figure 33: Monthly Climate Normals Max Temperatures 

 

Source: NCEI, 2022 

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

Historical Probability and Future Likelihood 
Extreme temperatures are a regular part of the climate for the planning area. Extreme heat events of over 
100°F occur three days annually and extreme cold events occur on average four times a year. Extreme 
heat has been recorded in 84 out of the past 130 years indicated a 65% chance of occurring annually 
(Likely); while extreme cold has occurred in 10 out of the 28 years for the period of record (36%, Possible). 
Due to the anticipated impacts from climate change, the likelihood of future extreme temperature events 
will increase in frequency and magnitude. 

Table 57: Historical Probability & Future Likelihood ς Extreme Temperatures 

Hazard 
Historical 

Probability 
Climate Change 

Impact 
Future Development 

Impact 
Future 

Likelihood 

Extreme 
Heat 

65% 
Increase in Frequency 
and Extent 

Increase in Frequency Likely 

Extreme 
Cold 

36% 
Increase in Frequency 
and Extent 

Increase in Frequency Possible 

 

36.9
39.3

50.2

58.9

68.6

79.9

86 84.1

76.4

61.5

48.9

37.8

14.8 16.9

24.9

33.7

44.7

54.9
60.6 58.4

49

36.3

24.7

16.3

25.8
28.1

37.5

46.3

56.7

67.4

73.3 71.3

62.7

48.9

36.8

27
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Future Development  

Any increases in population and development will elevate exposure levels to extreme heat or cold. There 
are several ways for communities to minimize the impacts of extreme heat. Communities can plant trees 
and other vegetation to provide more natural shade and make green infrastructure improvements. Many 
of these options can be required during new development but can also be added to areas that are already 
developed. Facilities such as nursing homes, hospitals, clinics, and day cares should be designed with 
access to back-up power generation. Public cooling or warming centers should be established across the 
district for residents.  

Climate Change Impacts 

The Union for Concerned Scientists released a report in July 2019 titled Killer Heat in the United States: 
Climate Choices and the Future of Dangerously Hot Days54 which included predictions for extreme heat 
events in the future dependent on future climate actions. The table below summarizes those findings for 
the planning area.  

Table 58: Extreme Heat Predictions for Days over 100F 

COUNTY 
WHERE WE ARE NOW WHERE WE ARE CURRENTLY HEADED 

Historical  
1971-2000 Avg 

Mid-Century  
2036-2065 Avg 

Late Century 
2070-2099 Avg 

Blaine 1 18 43 

Grant 0 8 28 

Hooker 0 12 35 

Logan 1 17 43 

Thomas 1 16 40 

Total 3 71 189 
Source: Union of Concerned Scientists, 202255 

Impacts from climate change will significantly affect the prevalence and extent of extreme temperature 

conditions. The Fourth National Climate Assessment noted numerous impacts including increasing health 

risks from extreme heat conditions or increased severe wildfire events with hot dry conditions. 

Jurisdictions across the planning area may also experience more than one climate related impact 

simultaneously such as drought and extreme heat. The season length of heat waves in many U.S. cities 

has increased by over 40 days since the 1960s.  

Extreme heat and cold poses a significant risk to human health and labor productivity in the agricultural, 

construction, and other outdoor sectors. The elderly, pregnant women, and children are most vulnerable 

to negative health impacts during extreme temperature conditions. Heatwaves may also impact plant 

health, with negative effects on crops during essential growth stages. Increasing temperatures and 

drought may reduce the potential for aquifers to recharge, which has long-term implications for the 

viability of agriculture in Nebraska. 

More frequent and severe temperature waves are also expected to increase stresses on the energy 
systems and local resources; rising temperatures are expected to reduce electricity generation capacity 
while increasing energy demands and costs, which can in turn lead to power outages and blackouts. Rising 

 
54 ¦ƴƛƻƴ ƻŦ /ƻƴŎŜǊƴŜŘ {ŎƛŜƴǘƛǎǘǎΦ нлмфΦ άYƛƭƭŜǊ IŜŀǘ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΥ /ƭƛƳŀǘŜ /ƘƻƛŎŜǎ ŀƴŘ ǘƘŜ CǳǘǳǊŜ ƻŦ 5ŀƴƎŜǊƻǳǎƭȅ Iƻǘ 5ŀȅǎέΦ 

https://www.ucsusa.org/sites/default/files/attach/2019/07/killer-heat-analysis-full-report.pdf.  
55 ¦ƴƛƻƴ ƻŦ /ƻƴŎŜǊƴŜŘ {ŎƛŜƴǘƛǎǘǎΦ нлннΦ ά9ȄǘǊŜƳŜ IŜŀǘ ŀƴŘ /ƭƛƳŀǘŜ /ƘŀƴƎŜΥ LƴǘŜǊŀŎǘƛǾŜ ¢ƻƻƭέΦ https://www.ucsusa.org/resources/killer-heat-interactive-tool.  

https://www.ucsusa.org/sites/default/files/attach/2019/07/killer-heat-analysis-full-report.pdf
https://www.ucsusa.org/resources/killer-heat-interactive-tool
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temperatures are leading to increased demand for water and energy. In parts of the region, this will 
constrain development, stress natural resources, and increase competition for water among 
communities, agriculture, energy production, and ecological needs.  

Community Top Hazard Status 
The following jurisdictions identified Extreme Temperatures as a top hazard of concern: 

¶ Upper Loup NRD 

¶ Village of Mullen 

Regional Vulnerabilities 
The nonprofit First Street Foundation has developed a Risk Factor tool to help understand risks from a 
changing climate at the county or community level. Risk Factor provides an overview for heat risk at the 
county level. The following table outlines ŜŀŎƘ ŎƻǳƴǘȅΩǎ ƘŜŀǘ ŦŀŎǘƻǊ Ǌƛǎƪ.  

Table 59: County Heat Factor Risk 

 BLAINE GRANT HOOKER LOGAN THOMAS 
Overall Heat 
Factor Risk 

Moderate Heat 
Factor 

Minor Heat 
Factor 

Moderate Heat 
Factor 

Moderate Heat 
Factor 

Moderate Heat 
Factor 

Total Properties 
at Risk 

1,548 1,726 1,867 1,530 2,212 

Likelihood of 3+ 
day heat wave 

(>101F) 

-56% likelihood 
this year 

-82% likelihood 
in 30 years 

-55% likelihood 
this year 

-83% likelihood 
in 30 years 

-54% likelihood 
this year 

-84% likelihood 
in 30 years 

-54% likelihood 
this year 

-83% likelihood 
in 30 years 

-64% likelihood 
this year 

-83% likelihood 
in 30 years 

Health Caution 
Days 

-39 days this 
year 

-54 days in 30 
years 

-29 days this 
year 

-44 days in 30 
years 

-36 days this 
year 

-51 days in 30 
years 

-42 days this 
year 

-56 days in 30 
years 

-39 days this 
year 

-54 days in 30 
years 

Dangerous Days 
-5 days this year 
-12 days in 30 

years 

-1 days this year 
-4 days in 30 

years 

-3 days this year 
-8 days in 30 

years 

-5 days this year 
-12 days in 30 

years 

-4 days this year 
-11 days in 30 

years 

Hot Days 
-7 days this year 
-16 days in 30 

years 

-7 days this year 
-17 days in 30 

years 

-7 days this year 
-17 days in 30 

years 

-7 days this year 
-17 days in 30 

years 

-7 days this year 
-17 days in 30 

years 

Number of 
cooling days 

(requiring AC) 

-152 days this 
year 

-161 days in 30 
years 

-146 days this 
year 

-158 days in 30 
years 

-135 days this 
year 

-145 days in 30 
years 

-156 days this 
year 

-164 days in 30 
years 

-153 days this 
year 

-163 days in 30 
years 

Source: Risk Factor, 202256 

bƻǘŜΥ IŜŀƭǘƘ Ŏŀǳǘƛƻƴ Řŀȅǎ Ґ Řŀȅǎ ǿƘŜǊŜ άŦŜŜƭǎ ƭƛƪŜέ ǘŜƳǇŜǊŀǘǳǊŜ ŜȄŎŜŜŘǎ флCΤ 5ŀƴƎŜǊƻǳǎ Řŀȅǎ Ґ Řŀȅǎ ǿƘŜǊŜ άŦŜŜƭǎ ƭƛƪŜέ 

temperature exceeds 100FΤ Iƻǘ Řŀȅǎ Ґ Řŀȅǎ ǿƘŜǊŜ άŦŜŜƭǎ ƭƛƪŜέ ǘŜƳǇŜǊŀǘǳǊŜ ŜȄŎŜŜŘǎ млмCΦ  

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜǎ ǇǊƻǾƛŘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƭŀǘŜŘ ǘƻ ǊŜƎƛƻƴŀƭ ǾǳƭƴŜǊŀōƛƭƛǘƛŜǎ ŀƴŘ C9a!Ωǎ bŀǘƛƻƴŀƭ wƛǎƪ LƴŘŜȄ 
values for Heat Waves and Cold Waves. For jurisdictional specific vulnerabilities, refer to Section Seven: 
Community Profiles. 

 
56 CƛǊǎǘ {ǘǊŜŜǘ CƻǳƴŘŀǘƛƻƴΦ άwƛǎƪ CŀŎǘƻǊΥ IŜŀǘ CŀŎǘƻǊΦέ !ŎŎŜǎǎŜŘ bƻǾŜƳōŜǊ нлннΦ https://riskfactor.com/.  

https://riskfactor.com/
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Table 60: National Risk Index Heat/Cold Wave Vulnerabilities 

RISK INDEX 

FACTOR 
BLAINE GRANT HOOKER LOGAN THOMAS 

Risk Index 

Cold - Very 
Low 

Heat ς 
Very Low  

Cold ς 
Relatively Low 
Heat ς Very 

Low 

Cold ς 
Relatively Low 
Heat ς Very 

Low 

Cold ς 
Relatively Low 
Heat ς Very 

Low 

Cold - Very Low 
Heat ς Very 

Low 

Expected 
Annual Loss 

Cold - Very 
Low 

Heat ς 
Very Low 

Cold ς 
Relatively Low 
Heat ς Very 

Low 

Cold ς 
Relatively Low 
Heat ς Very 

Low 

Cold ς 
Relatively Low 
Heat ς Very 

Low 

Cold ς 
Relatively Low 
Heat ς Very 

Low 
Source: FEMA National Risk Index, 2022 

Those at greatest risk for temperature-related illness include infants and children up to four years of age, 
people 65 years of age and older, people who are overweight, and people who are ill or on certain 
medications. Area elder care facilities, senior housing facilities, and childcare facilities are vulnerable to 
extreme temperatures. However, even young and healthy individuals are susceptible if they participate in 
strenuous physical activities during hot weather. In agricultural areas, the exposure of farm workers, as 
well as livestock, to extreme temperatures is a major concern. 

aƻǎǘ ƴƻǘŀōƭȅΣ ǇƻǿŜǊ ŦŀƛƭǳǊŜ ŘǳǊƛƴƎ ŀƴ ŜȄǘǊŜƳŜ ƘŜŀǘ ƻǊ ŎƻƭŘ ŜǾŜƴǘ ŎƻǳƭŘ ǎƘǳǘ Řƻǿƴ ǘƘŜǎŜ ŦŀŎƛƭƛǘƛŜǎΩ I±!/ 
systems if back-up power capabilities were not available. Additionally, infrastructure damage such as road 
damage can occur as a result of extreme heat. When asphalt is exposed to prolonged extreme heat, it can 
cause buckling of asphalt-paved roads, driveways, and parking lots.  

Table 61: Regional Extreme Heat Vulnerabilities 

SECTOR VULNERABILITY 

People 

-Human Health impacts including: Heat exhaustion, Heat stroke, 
Hypothermia, Heart Disease, Asthma 
-Elderly citizens are at higher risk to injury or death 
-Citizens without adequate heat or air conditioning at higher risk of injury 
or death 
-Workers required to be outside for extended periods of time 

Economic 
-Short-term interruption of business 
-Loss of power 
-Agricultural losses 

Built Environment -Damage to HVAC systems if overworked 

Infrastructure 
-Damages to roadways (prolonged extreme events) 
-Stressing electrical systems (brownouts during peak usage) 
-Stressing water systems 

Critical Facilities -Loss of power 

Climate 
-Increased risk of wildfire events 
-Increases in extreme temperature conditions are likely, adding stress on 
livestock, crops, people, and infrastructure 
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FLOODING 
Flooding can occur on a local level, sometimes affecting only a few streets, but can also extend throughout 
an entire district, affecting whole drainage basins and impacting property in multiple states. Heavy 
accumulations of ice or snow can also cause flooding during the melting stage. These events are 
complicated by the freeze/thaw cycles characterized by moisture thawing during the day and freezing at 
night. Flooding from excessive rainfall in Nebraska usually occurs between late spring and early fall. There 
are four main types of flooding in the planning area: riverine flooding, flash flooding, sheet flooding, and 
ice jam flooding. 

Riverine Flooding 

Riverine flooding, typically more slowly developing with a moderate to long warning time, is defined as 
the overflow of rivers, streams, drains, and lakes due to excessive rainfall, rapid snowmelt or ice melt. The 
areas adjacent to rivers and stream banks that carry excess floodwater are called floodplains. A floodplain 
or flood risk area is defined as the lowland and relatively flat area adjoining a river or stream. The terms 
άōŀǎŜ ŦƭƻƻŘέ ŀƴŘ άмлл-ȅŜŀǊ ŦƭƻƻŘέ ǊŜŦŜǊ ǘƻ ǘƘŜ ŀǊŜŀ ƛƴ ǘƘŜ ŦƭƻƻŘǇƭŀƛƴ ǘƘŀǘ ƛǎ ǎǳōject to a one percent or 
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, including from 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 levee. Flash floods are distinguished from regular floods 

by a timescale of fewer than six hours. Flash floods cause the most flood-related deaths as a result of this 

shorter timescale.  

Sheet Flooding or 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 elevationsςareas that are often 
not in a floodplain. This type of flooding, often referred to as sheet flooding, is becoming increasingly 
prevalent as development exceeds the capacity of the drainage infrastructure, therefore limiting its ability 
to properly carry and disperse the water flow. Flooding also occurs due to combined storm and sanitary 
sewers being overwhelmed by the tremendous flow of water that often accompanies storm events. 
Typically, the result is water backing into basements, which damages mechanical 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 channels narrow, 

or human-made obstructions constrict the channel. This creates an ice dam, often causing flooding within 

minutes of the dam formation. Ice formation in streams occurs during periods of cold weather when finely 

divided colloidal particles called "frazil ice" form. These particles combine to form what is commonly 

ƪƴƻǿƴ ŀǎ άǎƘŜŜǘ ƛŎŜΦέ ¢Ƙƛǎ ǘȅǇŜ ƻŦ ƛŎŜ ŎƻǾŜǊǎ ǘƘŜ ŜƴǘƛǊŜ ǊƛǾŜǊΦ ¢ƘŜ ǘƘƛŎƪƴŜǎǎ ƻŦ ǘƘƛǎ ƛŎŜ ǎƘŜŜǘ depends upon 

the degree and duration of cold weather in the area. This ice sheet can freeze to the bottom of the channel 

in places ōŜŎƻƳƛƴƎ άŀƴŎƘƻǊ ƛŎŜέ. During spring thaw, rivers frequently become clogged with this winter 

accumulation of ice. Because of relatively low stream banks and channels blocked with ice, rivers overtop 

existing banks and flow overland. This type of flooding tends to more frequently occur on wide, shallow 

rivers such as the Platte or Niobrara, although other rivers can be impacted.  
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Location 
Table 62 shows current statuses of Flood Insurance Rate Map (FIRM) panels. Only two jurisdictions in the 
planning area have FIRMs at the municipal level, the Village of Dunning in Blaine County and the Village 
of Thedford in Thomas County. There are no Digital Flood Insurance Rate Maps (DFIRMs) available for the 
planning area, but copies of paper maps can be viewed at the FEMA Flood Map Service Center 
(https://msc.fema.gov/portal/advanceSearch). The available map for the Village of Dunning is below. For 
additional jurisdictional-specific vulnerabilities and available maps, refer to Section Seven: Community 
Profiles. 

Figure 34: Dunning Floodplain 

 

Table 62: FEMA FIRM Panel Status 

JURISDICTION PANEL NUMBER EFFECTIVE DATE 
Blaine County - - 
Brewster - - 
Dunning 310079999A, 31007A 07/01/1987 
Grant County - - 
Hyannis - - 
Hooker County - - 

https://msc.fema.gov/portal/advanceSearch
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JURISDICTION PANEL NUMBER EFFECTIVE DATE 
Mullen - - 
Logan County - - 
Gandy - - 
Stapleton - - 
Thomas County - - 
Halsey - - 
Thedford 310326 07/11/1975 

Source: FEMA57 

Risk Map Products 

Risk Mapping, Assessment, and Planning (Risk MAP) is a FEMA program that provides communities with 

flood information and additional flood risk data (e.g., flood depth grids, percent chance grids, etc.) that 

can be used to enhance their mitigation plans and take action to better protect their citizens. As data 

becomes available, NeDNR hosts the Risk Map products on an interactive web map, which can be viewed 

here: https://dnr.nebraska.gov/floodplain/interactive-maps. This data can also be obtained from the 

FEMA Flood Map Service Center.  

According to the 2022 Nebraska State Flood Hazard Mitigation Plan, there are no priority areas identified 

in the planning area by NeDNR (Figure 35). Other regulatory products reviewed and utilized in this 

planning process include Letter of Map Amendments (LOMAs), Letter of Map Revisions (LOMR), and Flood 

Insurance Studies (FIS) as available and applicable for each of the five counties in the planning area. 

Specific LOMAs as identified in the planning process are described in their appropriate community profiles 

in Section Seven.  

Figure 35: Flood Risk Mapping Project Priority Areas 

 

Source: 2022 Nebraska State Flood Hazard Mitigation Plan  

 
57 Federal Emergency Management Agency. Accessed December 2022Φ άC9a! CƭƻƻŘ aŀǇ {ŜǊǾƛŎŜ /ŜƴǘŜǊΦέ http://msc.fema.gov/portal/advanceSearch. 

https://dnr.nebraska.gov/floodplain/interactive-maps
http://msc.fema.gov/portal/advanceSearch







































































































































































































